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A.0 DATA EVALUATION 

FEMP-OU3-RI/FS-DRAFT 
September 11. 19% 

esents a detailed characterization of Operable Unit 3 (OU3) of the Fernald 

Management Project (FEMP) based on the results of the remedial 

investigatiodfeasibility study (RI/FS) field sampling program. This characterization is accoIllplished 

by first summarizing the physical characteristics of OU3 (Section A. 1.1) and the historical evidence 

of contamination at the site (Section A. 1.4), both of which are detailed in the Operable Unit 3 Work 

Plan Addendum 

was developed. Bas 

of concern (COCs) is 

1993). From this lcnowledge of the site, the OU3 target analyte list 

results of the OU3 RUFS field sampling program, a list of constituents 
in Section A.2 and a series of reference criteria used to characterize 

esented in Section A.3. Contamination within OU3 is then described 

in Sections A.4, A S  and A.6. 

During the OU3 RVFS field sampling program, a total of 1127 samples of twelve media types (acid 

brick, heating, ventilating, and air conditio 

media, masonry, sediment, sludge, soil, 
one or more analytical fractions (i.e.: radio1 

pesticidePCB - note that all but pesticides/PCBs include TCLP and total fractions), which include a 

total of 175 analytes. The result is a database of 53,293 separate results (such as elemental uranium 
for a given sample). The description of such a large number of results suggests multiple levels of 

detail to aid in the overall understanding of the type and level of n within OU3. Five 

levels of detail have been included in this RUFS report: 

filters, asphalt, concrete, liquids, loose 

ood) from 137 components were analyzed for 
anic, semivolatile, volatile, and 

Appendix L contains the actual analytical results and -piate validation qualifiers of 
the sampling program, organized by component category (see A. 1.1 for descriptions of 
component categories). 

The attachments to Appendh A present detailed discussions of the type and level of 
contamination within OU3 compared to reference criteria (see Appendix A.3 for details 
regarding reference criteria). 

Appendix A presents a mid-level summary of the type and level of co 
OU3, based on the details provided in the attachments. 

Section 3 summafizes the key characteristics and issues regarding Contamination within 
OU3 that may affect the decision-makjng process. 

The Executive Summary highlights the major types and levels of contamination within 
OU3. 
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This organization allows the reader to examine the type and level of contamination within OU3 at 

of detail is desired. 

in understanding the level and type of contamination within OU3, the discussions in 

A (including attachments) and Section 3 are presented from three different viewpoints: by 

co- . (Attachment AX, Appendix AS, and Section 3 .3 ,  by sampled medium 

(Attachment A.LU, Appendix A.6, and Section 3.6), and by component category/component 

(Attachment A N ,  

readers will require 

description from 

.7, and Section 3.7). This presentation anticipates that different 

rent levels of detail regarding contamhation within OU3, but also a 

The discussions by contamtnant are useful in identifying the occurrence of specific 
constituents within OU3; such as what potentially hazardous/mixed wastes occur and at 
what levels, how widespread they are, and whether or not enriched materials are an issue. 

The media presentations are useful in identifying which media are of most concern as well 
as the type and level of comminatiod@vithin .*;*.:, each medium. 

The descriptions of the co- . . nA ..+component category/component presentation are 
useful in identifying which c o w k  .:& of most concern as well as the type and level 

$-%, . .$A,,: WE. 

on within a parti.+& comp)(;)ilenVcom category. 

A.1 DESCRIPTION OF OPERABLE UNIT 3 

The Amended Consent Agreement states that OU3 includes'all structures, equipment, utilities, drums, 
tanks, solid waste, waste, product, thorium, effluent lines, K-65 tran$&r .:.:+:. ling, wastewater treatment 

section describes the physical characteristics of this extensive array,q&oduction, support, and 

related facilities. 

x<Aw*p;iqxw. 

::::::r .. 
facilities, fire facilities, scrap metal f d t O C b ,  and the FEMp. 

....A, e.% .' 

A. 1.1 Comwnents/CornDonent Categories 

The former Production Area covers approximately 136 acres and was used essent ia l lps :@~um 2.. 

refinery and foundry. As listed in Table 2-5 (Volume I), OU3 consists of 233 co&ne& .:.:...:. (e..g., 

buildings, structures, and appurtenances). As indicated on the table, several of these mxqponents (25) 

contain multiple process areas (125 total), which, by reason of location or production operation, are 

somewhat different from other areas within the component. 

::::x: ..:. 

.:: ..... :. .,.:.::::::s: _. ... . . . . . . . . . . 
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As indicated on the table, the 233 components comprising OU3 have been grouped into 11 categories. i 

2 

3 

4 

5 

ion is primarily used for sampling purposes but is also useful for discussion and 

ses. The following provides a brief overview of each of these component 

Administrative and Su~mrt Buildings (Component Category 1) 

The administrative and support buildings are shown on Figure A-1. This component category consists 

of 15 components used primarily for office space and analytical laboratories (excluding 

radiological laboratori 

storage area. As a r buildings have low levels of contamination. Although one 

component in this 

products, all process equipment has been removed and the area decontaminated. 

ese components were not part of the production process or waste 

45A) was previously used for machming and rolling uranium 

Warehouse and Stomze Buildings (Component Category 2) 

The warehouse and storage buildings are shown& .:.:. >:.:<<. Figure A-2. This component category includes 39. 

structures used to store contain- waste ma&g&$!.(see Containers and Containerized Materials 

component categcirie below). These s t r u m  act.&jgxmdary containment for the waste, and any, 

contamination results from leakage from the waste containers. 

$4, 

.* :;:>5::, <.:. . <.?. 
t::: ... , .......A .:.:.:.:.: 

Process Buildings (Component Category 3) 

The process buildings are shown on Figure A-3. This component cattgiqqpnsists .:.:.:.,. of 31 buildings 

and areas where potential contaminants have been used as part of pru@@ik operations. These 
fl '9 

components currently contain significant quantities of waste material ::::.* &adiological and chemical) in 

equipment, pipes, and ducts, as well as co- * -on associated with the building construction 
materials. These buildings are expected to be the most significant sources of contaminants for OU3. 

... i.... 

:.:.$&s9;x.:. 

Process Swmrt Buildings (Component Category 4) 

The process support buildings are shown on Figure A 4  This component category 

structures that house operations currently used to treat cogamhated media or to 

necessary to majnrain the site. These structures support daily activities and 
removal actions at the FEW. The physical distribution of conbmhnts is varied, consistent with the 

diversity of activities that took place in these buildings. 
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Containers and Containerized Materials (Component Categories 5 and 6) 

containerized materials are separated into two groups - above-ground (Component 

low-ground (Component Category 6). The above-ground containers are shown on 

component category consists of 23 components that now contain (or previously 

ntamiDaLlts andor waste materials (including all waste, holdup and product 

inventories). Note that two of these components include both above-and below-ground facilities. 

Drummed materials may be exposed on concrete pads or protected in structures. The pads (see 
ads, and Railroads component category below) and buildings (see 

Warehouse and Sto s component category above) odin which the containers are stored 

past spills. 

The below-ground containers are listed on Figure A-6. This component category includes two buried 

components that contain (or previously contained) wastes, product, or chemicals. These containers 

hold residual quantities of material. Most of the underground storage tanks included in this category 

have been removed. Leakage from these below 

co- 'on of soil and groundwater. 

by past spills and/or leakage and will be 

containers is a potential source for 

these containers is likely contaminated 

Bulk Material (Component Category 7) 

Bulk material storage akas are shown on Figure A-7. This component category includes eight areas 

with large volumes of exposed material containing low levels of co- , all stored without 

containment. 

Storage pads. ~arkine Lot. ~ o a d ~ .  and Raiiroacis (component me;  

The storage pads, parking lot, roads, and railroads are shown and listed on Figure A-8. This 
component category consists of 27 components, most of which provided support for the transport or 

storage of raw materials, products, and wastes. These areas are, or have the pote 
contamlMt ' ed by leakage. The soil surrounding these areas may also be contaminat be 

addressed by OU5. 

Pi~ina.  Utilities. and EauiDment (Component categories 9 and 10) 

Piping, utilities, and equipment are divided into two groups - aboveground (Component Category 9) 

and below-ground (Component Category 10). The above-ground component category is shown on 
Figure A-9 and includes 26 structures, some of which contained or transported potentially hazardous 
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substances. Note that three of these components include both aboveground and below-ground 

interiors of such structures are contaminated. Exterior surfaces may have been 
y leakage or deposition during production activities. 

The below-ground component category is shown and listed on Figure A-10 and contains seven 

structures. Some of these components contained or transported potentially hazardous substances. The 6 

7 interiors of such structures are contaminated; exteriors may be contarmnat * edbytheleakageof 

contents. That1 o a potential source of commination of soil and groundwater. a 

9 

Ponds and Basins (Co 10 

The ponds and bas 

structures or areas where liquids containing potentially hazardous substances are, were, or can be 
on Figure A-11. This component category consists of eight 11 

12 

13 

14 

stored without secondary containment. Some of these components contain large volumes of water 
with relatively small amouuts of so contain sediments with more concentfated 

quailtities of co- on. Is 

16 

A. 1.2 Material TvDes/Catezories 17 

18 

19 

Seventy-four different types of material (such as concrete beams, pipe, and electrical equipment) have 

been identified within OU3. These materials are composed of only a few media types &e., concrete, 
steel, soil, etc.). As described in Section 2, it is these media types that were sampled during the OU3 

RUFS characterization study and the sampling results applied to matiW&+ofjthe z:.: same general media 

type., As indicated on Table A-1, the material types have been group&i&$o ten categories according 
to, in most cases, similar physical characteristics. Because of these sbilar characteristics, materials 

within each category will have similar potential disposition options and potential treatment process 

alternatives. 25 

20 

21 

n 

. 2 3  
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$ $ $ ?  

A::=, 
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..A .,.,.,...., .A. 
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A. 1.3 Material MassNolume Estimates 

A partial inventory of material quantities for above-grade facilities associated with OU3 q&s *;::A pkpared 

in 1994 from a detailed review of existing drawings and equipment databases. This r-ihas >:.:.:.: 

. ...A 

been < .  . . .  . .  , 

supplemented by an inventory of material quantities for above-grade facilities for OU3 components 

information has been placed into a single, comprehensive report (DOE 1995a) and compiled into a 

database, referred to as the Sitewide Waste Information Forecasting and Tracking System (SWIFTS). 

omitted in the first study and by an inventory of belowgrade facilities. All of this inventory 

This extensive database provides the quantity of process and utility piping; W A C  filters, including 
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process ductwork; electrical conduit; lighting fixtures; transformers; and building and architectural 

ding concrete, masonry, transite, acid brick, and structural steel) associated with each 

~ 3 .   so, equipment types (process, WAC, electrid, or material handling) are 

The weights and volumes of material comprising OU3 are surxmam& fiomthedatabasein 

Appendix B and are found in Table B-7. In total, OU3 is estimated to contain approximately 

9.3 million cubic rial weighing approximately 454,000 tons. Over 72 percent of the 

olume) of this material is concrete, masonry, and transite associated 

ads, and foundations. As indicated in Appedx B, the largest 

) is associated witb at-grade floors and pads and over 40 percent amount of concrete 

of the concrete is belowgrade (foundations, electrical duct banlrs, drainage structures, etc.). The next 

most prevalent material is steel (structural, piping, and equipment), which accounts for approximately 

10 percent of the total weight and over 21 percent of the total volume. A significant amount of the 

material associated with OU3 is in bulk p er metal scrap, gravel, rock salt, sand, and 

soil). In addition, various drummed invent0 

marketable nuclear material, and thorium 

significant percentage of the total OU3 material quantities (five percent of the weight and eight 

percent of the volume). 

as hazardous/mixed waste, low-level waste, 

B.2), account for a 

Tables A-2 and A-3 summarize these volumes and weights, r 

material categories. Approximately 21 percent of the total volume 

Component Category 3 - Process Buildings; over 16 percent 

weight) with Component Category 1 - Administrative and Support 

the volume (22 percent of the weight) with Component Category 8 - Storage Pads, Parking Lot, 

Roads, and Railroads. Again, the predominant material within most of the component categories is 
concrete, comprising over 43 percent of the volume and 79 percent of the weight of 

waxding to component and 

is associated with 

(six percent of the 

s; and over 15 percent of 

(Component Categories 1 through 4) and all of the Storage Pads, Parking Lot, Ro ads 

(Component Category 8). 

A. 1.4 Historical Evidence of Contamination Within OU3 

Contamination within OU3 originated during production and waste management operations at the 

FEW. These operations resulted in releases of contaminants to the environment through routine 

discharges, such as permitted air emissions, wastewater discharges, and storm water discharges, as 

A 4  (doc3023 
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well as nonroutine events, such as spills and leaks. These discharges resulted in the con tamination of 

rials associated with OU3. 

refining process has been well documented in various reports and publications. 

These records provide an indication of the type and distribution of radiological and chemical 

con taminantS expected. Table A 4  summarizes the potential commhants expected within OU3 

(DOE 1993) and the following sections describe the sources of these expected contamham. 

During its 37 years o 

following three  sour^: 

n, the FEW produced more than ~~O,OOO,OOO kilograms 
. The feed matefials for this production primarily came from the 

High tonnages of purified uranium in solid (uranium metal, black oxide -uranium 
oxide [u30& brown oxide - uranium dioxide WOd, orange oxide - uranium 
trioxide WOJ, and green salt - trafluoride J); semisolid (uranium 
hexafluoride VJ); and liquid 

Intermediate tonnages of 
isotopes of uranium and 
wide variety of impurities (see discussion of thorium series and inorganic 
co- below). 

Relatively low volumes of recycled uranium residues and scraps containing fission 
products (strontium-90, technetium-99, ruthenium-106, and cesium-137) and 
transformation products (americium-241, ne.ptunium-23 38, 

trate [u02(N03).J solution) forms. 

concentrates containing primarily the 
30 and radim-226), as well as a 

pl~t0niUm-239/240, uranium-236, and plUtOnium-241). 
x.?.:. :' :::xv ..,.,.,.,.,... :.<$ ......... *.,...- ....... 

The FEMP also produced 369,000 kilograms (400 tons) of thoriuxq&&.@ the late 1960s and early 

1970s. The feed materials for this production were thorium compounds and metalcontaining progeny 

of thorium (radium228 and thorium-228, as well as thorium-230). 

Consistent with the production history at the FEW, the predominant radiological co- in 
OU3 are expected to be uranium isotopes and their more stable progeny (radium-226, th&um-230, :.:.:.:.: 

and protadiniuu&-231). Sbce thofium-232 was also refined at the FEMP, this radionucli&! zz;. and its 
more stable progeny (radium-228 and thorium-228) are expected. In addition, shorter-lived 

radionuclides in the uranium, thorium, and actinium series would be expected. Finally, since the 

FEW processed recycled materials, several fission and transformation products are also expected. 

.? := .$ 

e:.:... 

<<::<.:.x.:.:.x. 
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A. 1.4.2 ExDected Inortzanic Contaminants 

cals were integral to the manufacturing process at the FEMP. The predominant 

cals used in the uranium refining process at the FEW were nitric acid, hydrochloric 

ric acid, magnesium metal, calcium hydroxide (lime), and calcium-magnesium 

. Magnesium fluoride was also a major waste from the refining process. In 

addition, the ore concentrates processed at the FEMP contained elevated concentrations (greater than 

one percent) of impurities such as calcium, iron, magnesium, phosphorus (as phosphorus 

pentoxide - P205), s 

minor concentrations 

molybdenum, phosph 

These impurities we 

refining process (DOE 199%). 

icon (as silicon dioxide - SiOJ, and sulfur (as sulfate - SOJ, as well as 
other impurities, including arsenic, carbon (as carbonate - CO,), 

osphate - PO,), and vanadium (as vanadium pentoxide - V205). 
ed up to five times through the removal of the uranium in the 

A.1.4.3 Exuected Organic Contaminants 

Several uses of organic chemicals have been 

FEMP. A mixture of kerosene and tributyl 

uranyl nitrate following nitration of uranium 

include oils (lubricating, cutting, cooling, and water-soluble), polycblorinatd biphenyls (PCBs), from 
lubricants and electrical equipment, pesticides and herbicides, and various solvents and cleaning 

fluids. In general, volatile organic compounds (VOCs) were used in support functions, such as 
maintenance activities, or were progeny of parent chemicals used 

oils and oily materials were burned at the FEW, chlorinated 
(CDDsKDFs), polynuclear aromatic hydrocarbons (PAHs), and ph 

history of processing operations at the 

was used as a solvent for the extraction of 

verable wastes. Other organic materials 

Because many of the 

d have been produced. 

A.2 CONSTITUENTS OF CONCERN 
Constituents of concern (COCs) are those contaminants that may make a substantial contribution to 

site human health and environmental risk. COCs &e normally determined in the baseline risk 

assessment in consideration of constituent ConcentratiOnS, plausible land uses, and 

COCs normally pose a lo' or greater Incremental Lifetime Cancer Risk (ILCR) or a H 
Quotient (HQ) greater than 0.1 to the maximally exposed individual 0. 

ays . 

As discussed in Section 1, a stand-alone baseline risk assessment was not performed for OU3. A list 

of COCs, however, is required for the FS portion of this combined document, therefore, an 
alternative method of determining COCs was used. This method, similar to the method used for 
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determining constituents of potential concern (CPCs) in standard baseline risk assessments, removed 

ntributing to risk while providing adequate human health and environmental protection. 

cribes the selection process, delineates selection criteria, and presents the results of 

rocess. Since the soil piles, sampled as part of the RVFS characterization Study, 

were previously accounted for in the OU5 FS, a comparison between COCs found in excavated soil 

piles and COCs used in the OU5 FS (DOE 199%) is also presented. 

rocess used in OU3 is described below, graphically portrayed in . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

STEP 1: Separation by media. COC determination was performed on nine media types. Seven of 12 

these media constitute the majority of the materials forming the infrastructure of OU3: concrete, acid 

brick, masonry, steel coatings, transite, asphalt, and wood. These seven media types represent the 

bulk of OU3 construction debris relevant 

the RUFS were also assessed: loose media soil. Loose media, or miscellamous 

debris, is not evaluated as part of this RUF 
remedial action and dispositioned in accordance with on-going programs. The excavated soil piles are 

not directly applicable to the OU3 RUFS as they are considered in the OU5 FS (DOE 199%) and will 

be dispositioned in the OU5 Record of Decision. These soil piles are included in the COC 

determination that was performed in this report because the analyti 

not available when the OU5 RVFS was performed. This analysis w 

COCs were overlooked in the analysis performed by OU5 (See S 

wo other media types not directly related to 

media will be removed during the interim a 
for these soil piles were 

rmed to ensure that 110 

Analytical information for each of the previously mentioned media types was drawn for all 

chemical-specific analytical information (chemical and radiological constituents) specified in the WPA 

(DOE 1993). In all, 170 constituents were included in the analysis, consisting of 19 

constituents, 24 metals, 35 volatile.organic chemicals, 66 semivolatile organic chemi 

pesticides and PCBs. As explained in the WPA sampling and analysis plan (DOE 
media were analyzed for all compound classes. 

STEP 2: Determination of Representative Concentration. Because of the variety of expected 

contaminant levels in the production facility and the small number of samples for some media, the 

maximum detected value for each analyte was used as the representative concentration for COC a 
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screening purposes. This extremely conservative assumption was made to increase the sensitivity of 

ion process, making certain that all sijpificaut contributors were included in the COC 

S. 

STEP 3: Compare to Part B Screening Criteria. The representative (maximum) concentration for 

each analyte within a media was compared to the Part B Screening Criteria for safe levels in 
residential surface soil (EPA 1991). If the representative concentration exceeded the Part B Screening 

Criteria, the constitueq&..@. ...... considered a COC for that media. Part B Screening Criteria were 
:$.= .A:::?, 

~;;:*,.>,.~,:~~::.' 

..... .x.:.y, 

calculated at an hcr&d&ifetime Risk am) level of one in ten &ion (lo"> and a 
..!.!.!.! ................ :. ............. 

Hazard Quotient of O.@ b&xlation of the Part B screening criteria is presented in Section A.V. E, '.:.:.:% ............ ,W.? _ _  ..:s::::;., x.: .................. .'.!.:.:.+:.; 

STEP 4: Combine COCs for all media. The final step of the COC selection process was to combine 

COCs for all media. If a constituent was a COC for any of the 9 media considered, it was considered 

a COC for all media. This was done to eliminate omission of possibly significant contriiutions from 

low concatration sources during Contaminant 

exclusively in loose media and soil (media no 
consideration in Sections 4,5, and 6. 

calculations. Note that even COCs found 

related to this RVFS) were marked for further 

A.2.2 COC Selection Criteria 

Part B screening criteria for residential surface soil was the sole selection criteria employed for COC 

screening. Although surface soil is not a perfect model for'the co-edia screening within 

OU3, it was felt this was an adequately conservative assumption as material are generally 
less soluble and bioavailable than soil.. 

.... 

All screening levels were calculated from exposure parameters presented in Risk Assessment 

Guidance for Superfund. Part IS (EPA 1991). These screening levels are presented in 
Appendix A.V. 

*::<:: 
. . . . . .  >3;< 

SA::.: 
.:.>:.:. :m 

A.2.3 Constituents of Concern in OU3 

Media-specific screening is s- ' in Table A-5, which displays the part B s c r e e e ~ k r i a  

followed by the maximum concentrations for each of the nine media considered for each constituent. 

For instance, the Part B screening criteria for the metal antimony is 11 parts per million (ppm). This 
screening concentration was exceeded in two media, concrete and steel coating, so antimony was 

retainedasaCOC. . 

A-10 09/09/95 6:45 p.m. 
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Screening by the procedure described previously yielded the 60 COCs listed in Table A-6. Of these 

een were found only in extraneous media (soil and loose media) and were displayed in 

reviously mentioned, these media are not directly applicable to this RUFS (i.e., loose 

emoved during the interim remedial action and dispositioned according to on-going 

programs and soil will be dlspositioned by OU5) and will not be subject to further evaluation in the 

FS section of this document. Also note that, by previous agreement with EPA, all detected 

radionuclides are retained as COCs. 

A.2.4 

As mentioned previ 

the analytical results' 
determination for OU3 soil piles was performed in this report because 

il piles was not available when the OU5 FS (DOE 1995~) was . 

1 

2 

3 

4 

5 

6 

1 

a 

9 

10 

11 

performed. A comparison between COCs found in this effort and the OU5 FS is a partial 12 

13 completeness test of the previous OU5 modeling effort. 

14 

A completeness check for soil media within ented in Table A-7. This table compares Is 

COCs determined for OU3 soil piles and thos 

COCs found in this analysis were accounted, 

r the OU5 FS. This comparison shows that all 16 

17 

18 

A.3 REFERENCE CRlTElUA USED DURING CHAlWCTEREATION 19 

Characterization of the radiological and chemical contamination in OU3 involves comparison of 

constituent concentrations to known constituent-specific reference cr&W?:sThese reference criteria 

provide some perspective on the level of contamination within the san@,d&mdia. This is important 

to the characterization process because the comparison assists in the &nt&ation of dominant 

constituents and the media/locations in which they predominate. This determination is needed to help , 

guide the remedial alternative selection process, which is partially dependent on the type, level, and 

20 

21 

0 

23 

24 

25 

g$ 
::.:e> '3: 

, , ,,=,., , 
A,... ..v*.,...... 

location of contamination in OU3. m 

n < ; y ; ; ~ : : ~ ~ ~ . ~ .  
'::g . , .,., .A ... *.:.: :. 

.:.:.:.:. :ss 28 

... ...... .,.. . .... 
A.3.1 T v ~ e s  of Reference Criteria Investigated 

The reference criteria used for comparison to sample constituent ,concentrations include: j# . . ...,. 
.:.: .,.,. . . .,. . 
<:e.?. &.y;<:><<, 

Media-specific baseline constituent concentrations, 

29 

H) 

31 

32 

33 0 Derived constituent screening level concentrations in soil based on RAGS Part B guidance 
@PA 1991), 34 

35 
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0 Constituent-specific waste acceptance criteria (WAC) at off-site disposal facilities, 
vz. 

tituent-specific Toxicity Characteristic Leaching Procedure (TCLP) 

A.3.1.1 Baseline Media Concentrations 

A key reference criterion used for comparison is constituent baseline concentration. Baseline .~ - ‘em$<?*A.;., 
concentration is the c&ixn&.&ion of a constituent in a medium of interest that is considered not 

ons were determined for concrete and for coatings on structural 

s e r e  used for comparison with sample constituent concentratons. 
Constituent baseline concentrations are addressed in Attachment A.1 (Determination of Baseline 

Conditions) and are summaflzed in Table A-8. 

A.3.1.2 Part B Screening Levels 

Another reference criterion used for comparis 
EPA guidance (EPA 1991). Part B scree 

in Table A-8. 

nstituent soil concentration derived based on 
described in Appendix A.V and summarized 

A.3.1.3 Off-Site WAC 

Another reference criterion used for comparison is the constituent- 

(WAC) at a representative off-site commercial *sal facility. D 
constituent concentrations specified by a waste disposal facility to 

quantity of a constituent in waste that may be accepted for 

established to ensure that the long-term impact of the disposal facility is protective of human health 

and meets appropriate regulatory stipulations. Numerical values for CoIlStituent WAC are discussed 

te Acceptance Criteria 

ncentration and or total 

facilities’ WAC are 

further in Appendix H and sMlmanzed . in Table A-8. These numerical values are th 
those WAC presented in the OU5 FS report. 

A.3.1.4 Constituent-SDecific TCLP Concentrations 

Another reference criterion used for comparison is the constituent-specific 20 times the TCLP 

regulatory limit (40 CFR 261.24). The EPA has promulgated standards for classification of solid 

waste as hazardous. One method for determining whether solid waste is hazardous is to determine the 

quantity of hazardous materials that could potentially leach from a sample into the environment. This 
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determination is made using the TCLP specified in the appendix of 40 CFR 261, in which a sample is 
environment to allow constituent leaching. The leachate is then analyzed for 

the results are compared to regulatory limits (40 CFR 261.24). Since the TCLP 

concentrations in leachate that are 20 times more dilute than contamimnt 
concentrations in the solid sample (see Attachment A.II for a complete description), a solid Sample 

with a contaminant concentration exactly 20 times the TCLP limit from which all of the contamhint 

leaches should yield a leachate concentration equal to the regulatory limit. Furthermore, a solid 

sample with a co 
concentration greater 

provides an indicatio 

TCLP limit for each constituent are tmmmam& - inTableA-8. 

ncentration less than 20 times the TCLP limit cannot yield a leachate 

regulatory limit. Therefore, exceedance of 20 times the TCLP limit 

le material may be hazardous. Numerical values for 20 times the 
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A.3.1.5 TSCA Limit 13 

The Toxic Substance Control Act (40 CFR 761) requires that wastes contain& in excess of 50 mg/L 14 

@pm) of PCBs to be handled and dispositioned rdance with specified procedures. This 15 

definition of liquid TSCA waste has been us 
the level of contamination in solids [i.e., 

RVFS report as a reference level for evaluating 16 

17 

18 

A.4 CHARAC'I'ERIZATION BY CONSTITUENT OF CONCERN WITHIN OU3 19 

20 

on exceeding 50 mg/kg (ppm)]. 

"his section provides a level of data summary and evaluation that is intermediate between the detail in 
Attachment A.II and the summary in Section 3.5. As such, only areaddressed. A 21 

summary of OU3 characterization data by COC is needed for two XeaSOns: 
\ 

1. The complete set of analytes for OU3 is so large (175 s 
be overwhelming, and beyond the interest of many readers; and 

be better highlighted. 28 

analytes) that it can 21) 

25 

26 

2. A summary provides an intermediate level of detail that allows significant issues to n 

29 

30 

31 

32 

33 

34 

35 

The summary presented in this section addresses the characterintion results for thos 

by COC and consolidates information across media and components, thus providing 

COC that applies to OU3 as a whole. This information is useful for identifying those constituents that 

may affect FS treatment or disposal options, without the distraction of often insignificant details. 

Attachment A.II that have been selected as COCs for the OU3 RI/FS. The presentation 

22 
23 
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Attachment A.II presents a summary of the cbnstituent concentration sample results for all 

yzed and reported as validated data. The presentation in Attachment A.II is 
led fraction (Le., radiological, inorganic, semivolatile, volatile and 

s) and consolidates the informarion across media and components. The reader is 
referred to Attachment A.II for statistical summaries and evaluations of the complete yalidated data 

set for each constituent for OU3. 

A.4.1 

The extensive OU3 

detected in a few 

Section 3.5 are app 

other constituents should be ignored; however, the available data indicate that other constituents will 

not influence remedial decisions in most circumstana, and successful remediation of other 

constituents will be accomplished by the remedm - 'on focused on more significant COCs. The reasons 

on data reveal that there are a limited number of constituents 

affect treatmddisposal options. Summary-level discussions in 
ed on these most significant constituents. It is not implied that 

in the following sections. 

To characterize ' radiological contamination in OU3, 795 samples were collected and analyzed for 

elemental uranium and 19 radionuclides. Almost 89 percent of these samples were from solid media 

(brick, concrete chips, concrete cores, loose media, masonry chips, sediment, sludge, soil, and 

wood), while the remaining 85 samples were from liquid media a& 
this sampling and analysis for the 20 radioactive constituents are 

. Detailedresultsof 
Attachment A I .  

As discussed in Section A.2.3, all radionuclides and uranium det 

Therefore, all radionuclides and uranium are discussed below. For reasons described below, 

technetium, tho~ium-230, and d u m  and its three isotopes are considered co- of major 

concern within OU3. They are regarded as having a more significant impact on the 

radionuclides studied. (This does not imply that other constituents are insignificant.) 

significant co- are selected for summary level presentations in Section 3.5. 

OU3 are included as COCs. 

other 

re 

Groups of related radioactive contaminants were introduced to the OU3 by specific processes. In this 

presentation, discussions on radioactive constituents have been grouped by the type of process that 

introduced them to the facility. 
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A.4.2.1 Summarv Discussion of Uranium in OU3 

ocessed large quantities of uranium throughout its history. Thus, uranium is expected 

major COntarmDan ts at the site. Uranium is a heavy metal. It is both chemically 

active. Its target organ for chemical effects is the kidney. Its radioactivity makes it a 

Class A carcinogen. Thus, its characterization was a major goal of this study. 

Three naturally occurring radioactive isotopes make up the uranium found at the FEW: 

uranium-234, urani and Uranium-238. One additional anthropogenic (man-made) isotope of 

uranium, ~ranium-23 

amounts in some pl L 

with reprocessed fuel handling, is occasionally found in trace 

The next four sections summarize the data on uranium and its three naturally ocarring isotopes found 

at the FEMP. A fifth section uses the interrelated nature of these four uranium parameters to 

determine the enrichment of uranium found at the site. 

A.4.2.1.1 Elemental Uranium 
Uranium results were reported for 771 

confines of OU3. As shown on Table A.II-1 in Attachment A X ,  UraniuA was detected in 689 solid 

media samples, and over 70 percent of the uranium wncentmions detected in solid media exceed 

id and liquid media sampled within the 
. .  

baseline levels. This indicates widespread uranium Contamination of structural components and other 

solid materials within OU3. ,x~.:.:.:,:.:.:.:.?~~, 
:.:.7<:; ... 
w,.:. 

. ...,..,.... . . . . . . . . ..., ,.. 
:.:.:.:.: 
9;2.. . .:.:....; ..: .,.,. x. . 
:::::::s ..: 
x.:.:.. .:,:,:, %>>$$..$$ 

Statistical analysis of the data suggests a lognormal distribution is &&ingle statistical distribution that 

best describes the OU3 population of uranium results. The arithmetic and geometric means for this 
data set are 4,530 microgram per gram (pg/g) and 152 &g, respectively. 

,+gg :.. .. .. ,..... ... ..,. 
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The highest concentrations of uranium were detected in loose media, but 27 

baseline were detected in every medium. The maximum detected concentration of 5 

found in loose media. 

m 

To put the reported uranium wncentrations in perspective, 29 
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these samples exceed 500 pglg and thus would qualify as source material 

samples do not meet the representative off-site disposal facility’s WAC for uranium. 
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Elemental uranium was detected in 135 of 135 components in which samples were collected for 

onuclides and uranium. Uranium was detected in concrete in 126 of these 

Uranium is regarded as a contamlnan t of major concern in OU3 because it is a Class A carcinogen 

and it is present in high concentrations throughout large areas of the site. 

Uranium-234 results 

confinesofOU3. As 

rted for 758 samples from solid and liquid media sampled within the 

n Table A.II-1 in Attachment AX, uranium-234 was detected in 601 

0 percent of the uranium-234 concentrations detected in all solid 

media exceed baseline levels. This indicates widespread uranium commination of structural 

components and other solid materials within OU3. 

Statistical analysis of the data suggests a lo 

best describes the OU3 population of 

this data set are 1,900 picocuries per gram 

tribution is the single statistical distribution that 

ults. The arithmetic and geometric means for 

,665 pCi/g, respectively. 

The highest concmtrations of uranium-234 were detected in loose media, but concentrations exceeding 

baseline were detected in every medium. The maximum detected concentration of 210,000 pCi/g was 

found in loose media from the Rolliig Mill area of the Metals Fabfi~aWi~RM (6A). Seven samples 
do not meet the representative off-site disposal facility's waste aqt@&&ncentration for 

::.:.:.:. .$ :w.< r 8% .. <.;; uranium-234. .:.:.:::: 
vA$~*...z. 

Uranium-234 was detected in 130 of 135 components in which samples were collected for analysis of 

radionuclides and uranium. Uranium-234 was detected in concrete in 120 of these components. 

Uranium-234 is a contaminant of major concern' in OU3 because it is a Class A carc 

present in high con- 'om throughout large areas of the site. 

it is 

A.4.2.1.3 UraniUm-235/236 

Uranium-235/236 results were reported for 740 samples from solid and liquid media sampled within 
the confines of OU3. As shown.on Tab1e.A.D-1 in Attachment A.lI, dum-235 /236  was detected 

in 555 solid media samples, and over 85 percent of the &um-235/236 concentrations detected in 
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solid media exceed baseline levels. This indicates widespread uraniUm-235/236 contamination of - 

nents and other solid materials within OU3. * 

sis of the data suggests a lognormal distribution is the single statistical distribution that 

best describes the OU3 population of uraniUm-235/236 results. The arithmetic and geometric means 

for this data set are 219 pCi/g and 6.2 pCi/g, respectively. 

The highest levels o 
baseline were detect 

found in loose m 

samples do not meet 

35/236 were detected in loose media, but c o n m i o n s  exceeding 

medium. The maximum detected concentration of 27,000 pCi/g was 

lling Mill area of the Metal Fabrication Plant (6A). Twenty-three 

ive off-site drsposal facility's waste acceptance concentration for 

uraniUm-235/236. 

Uranium-235/236 was detected in 101 of 135 components in which samples were collected for 

analysis of radionuclides and uranium. U 

components. 

/236 was detected in concrete in 85 of these 

Uranium-235/236 is a contamjnant of major concern in OU3 because it is a Class A carcinogen and it 

is present in high concentrations throughout large areas of the site. 

A.4.2.1.4 Uranium-238 

Uranium-238 results were reported for 736 samples from solid and 

confines of OU3. As shown on Table A.II-1, uranium-238 was m 599 solid media samples, 

and over 80 percent of the uranium-238 concentrations detected in solid media exceed baseline levels. 
This indicates widespread Uranium-238 contammtx 'on of structural components aml other solid 

materials within OU3. 

sampled within the 

Statistical analysis of the data suggests a lognormal distribution is the single statisti 

best describes the OU3 population of uranium-238 results. The arithmetic and geometri 
this data set are 2,110 pCi/g and 87.1 pCi/g, respectively. 

. . .  . ,  , 

The highest concentrations of uranium-238 were detected in loose media, but concentrations exceeding 

baseline were detected every medium. The maximum detected concentration of 180,000 pCi/g was 
found in two samples of loose media from the Rollig Mill area of the Metals Fabrication Plant (6A) 0 
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and the Enriched Uranium Casting area of the Special Products Plant (SA). Ten samples do not meet 

ve off-site disposal facility's WAC for Uranium-238. 

as detected in 130 of 135 components in which samples were collected for analysis of 

radionuclides and uranium. Uranium-238 was detected in concrete in 120 of these components. 

Urauium-238 is a con tamkmt of major concern in OU3 because it is a Class A carcinogen and it is 

large areas of the site. 

into one of three categories, depending on the relative atomic 

abundance of the three naturaUy occurring isotopes (uranium-234, uranium-235, and uranium-238). 

The three categories are natural uranium, enriched uranium, or depleted uranium. The Health 

Physics Manual of Good Practices for Uranium Facilities (EG&G 1988) l i i  the typical 

isotopic percent abundance of uranium-238, 

99.2739 f 0.0007,0.7204 f 0.0007, ando. 
in these two isotopes are identified as deplet 

, and uranium-234 in natural uranium as 
.OOO2, respectively. Mixturs that are lower 

Mixtures of uranium isotopes containing 

significantly higher percentages of urar~im-234 and uranium-235 are called enriched uranium. 

The vast majority of uranium handled at the FEW was either natural or depleted uranium. A very 

small fraction of the total uranium that passed through processes 

Uranium-234 and uranium-235. It is important to identify media co 
because this material may have different or additional handling 

remediation. These handling requirements are partially based on eased radiotoxicity of 

enriched uranium in Occupational settings. Uranium is a heavy metal. In normal occupational 

settings, allowable exposures to soluble forms of natural and depleted uranium tend to be limited by 

its chemotoxicity, rather than its radiotoxicity. However, the radiotoxicity of UT 
degree of enrichment increases. The level of enrichment at which radiotoxicity con 
chemical toxicity concerns for soluble Uranium is 1.3 percent Uranium-235 enrichment. 

enrichment has been selected as a convenient dividing line for focusing attention on s 

conraining significantly enriched uranium. 

was enriched in 

ed with enriched uranium 

during 

The enrichment status of uranium in environmental samples collected in OU3 was determined by 

calculating the percent atomic abundanw of both uraniUm-235/6 and uranium-234. This dual 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

Is 

16 

.1 
19 

m 

21 

21 

23 

24 

25 

26 

n 

' 2 8  

29 

30 

31 

32 

0 34 

A-18 09/09/95 645 p.m. 



FEMP-ou3-hFi  
!kptember 11,1995 

approach takes advantage of the knowledge that historical separation techniques enriched both 

uranium-235 simultaneously. For example, it is known that when uranium was 
235 from 0.72 percent to 2.96 percent, the uranium-234 content of the same 

om 0.006 percent to 0.03 percent (EG&G 1988). Thus if the relative isotopic 

abundance of one nuclide suggests the presence of enriched uranium, the relative isotopic abundance 

of the other should too. 

Presently, complete 

the dum-235/236 

a 1.3 percent or great 

enrichment results examining uranium-234 abundances in the same samples. The 

uranium-234 abundances indicate that just two samples Contain the elevated uranium-234 ratios 

indicative of two percent uranium-235 enriched uranium (Figure A-13). This discrepancy required 

additional evaluation of the uranium-234 and uranium-235 abundance data. 

topic uranium data are available for 498 sample locations. Based on 
able, 42 of these locations were suspected of containing uranium witb 

ent of d u m - 2 3 5 .  This distribution is not matched by the 

Figure A.2.1-2 plots both uranium-234 and 35/236 activity against the atadant 

uranium-238 activity, and linear regressions on the isotopic data. The uranium-234 

verses uranium-238 activity line has a slope of 1.07 and a regression coefficient of 0.92. This ratio 

agrees reasonably well with the ratio of uranium-234 activity to uranium-238 activity in natural 
uranium (about 1.0). In contrast, the uranium-235/236 to uranium-238 activity line of the measured 

data has a slope of 0.12, (3 = 0.78), whereas the ratio of urani 

activity in natural uranium is 0.046 (Figure A-14). This is 
the uranium-235/236 analytical results. 

The dum-235/236 isotopic data depicted in Figure A-14 also appear more scattered than the 

uranium-324 data, indicating the d u m - 2 3 5  data set has a greater variance than the uranium-234 

data. Since the uranium-235 enrichqent calculation is very sensitive to changes in the 

uranium-235/236 data, a greater variance in the uranium-235/236 data may explain 

uranium-235 enrichment assessment indicates a higher number of enriched samples 

uranium-234 enrichment assessment. 

For these two reasons, uranium-234 enrichment was used to identify the presence of enriched 

uranium. One of the two individual samples identified as containing enriched d u m  came from 
masonry chips taken from the Nuclear Fuels Services Storage and Pump House (2E). This 
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component was used to store enriched material received from the Nuclear Fuels Services facility in 
ee, before processing or transhipment. The other sample Containing enriched uranium 

f concrete chips taken from the floor of the General In-Isotopic Verification area of 

ehouse (71). 

A.4.2.2 Fission Products within OU3 

During nuclear fission, larger atom break apart into smaller ones and energy is released. These 

smaller atoms, call 

andreactors. w 
products over 

roducts, are some of the typical wastes produced by nuclear weapons 
from nuclear weapons testing scattered trace amounts of fission 

Process-related fission products found at the FEW were produced by nuclear fission of uranium in 

reactors operating off-site. The uranium in these reactors was removed and sent for reprocessing. 

Reprocessing removes most, but not all, of the fission products from the uranium metal, and some 

fission products remained in the uranium sent 

products are expected at the FEMP. 

W. For this reason, process-related fission 

A.4.2.2.1 sum mar^ Discussion of Cesium-137 

One fission product, cesium-137, was a known contarmnan a t in reprocessed uranium metal handled at 

the FEMP. Even though the amount of cesium-137 introduced to the site was very small, its prompt 

daughter product, barium-l37rn, emits a relatively high-energy gaxmWWWon. Potential sort-term 

impacts to workers during remediation make cesium-137 a coDstitue&&g@cern in OU3. 
m; 'i: .,. . . . ........ . .,.x.:, 
=$ 

&x.:::.,.,, ..., . ...., 

Cesium-137 results were reported for 767 samples from all solid and'&id media sampled within the 

confines of OU3. As shown on Table AX-1 in Attachment A.II, cesium-137 was detected in 194 

solid media samples. As discussed in Attachment A X ,  a lognormal distribution is the single 

statistical distribution that best d e s c n i  the population of cesium-137 results from within OU3. The 

arithmetic and geometric means of this sample population are 1.4 pCi/g and 0.83 pC 

Some cesium-137 conCentrations in all solid media except asphalt exceed their respeCti 

concentrations. The maximum detected concentration of 21 pCi/g was found in acid brick from the 

Pilot Plant Wet Side (13A). 
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Cesium-137 was detected in 65 of 135 components in which samples were collected for analysis of I - 

uranium. Cesium-137 was detected in concrete in 48 of these components. 2 

3 

4 a high number of samples that did not contain detectable levels of cesium-137. This 
implies that areas of the operable unit do not contain measurable quantities of cesium-137. Because 5 

6 

7 

cesium-137 is a Class A carcinogen, it must be considered a con tamjnant of concern during 

remediation. Its localized nature suggests other conramhms will dominate remedial decisions 

throughout most of 8 

9 

A.4.2.2.2 10 

Strontium90 was a in reprocessed d u m  metal handled at the FEW. In 11 

L! 

' U  

14 

general, the amount of strontium-90 introduced to the site was very small compared to other 
radiological contaminants . Strontium-90, and its daughter, yttrium-90 are beta emitters. Potential 

short-term impacts to workers during remediation of some facilities make strontium-90 a constituent 
of concern in OU3. Is 

16 

Strontium-90 results were reported for 758 all solid and liquid media sampled within . 17 

the confines of OU3. As shown on Table A.II-1 in Attachment A I ,  strontium-90 was detected in 18 

172 solid media samples. As discussed in Attachment AX, a lognormal distribution is the single 

statistical distribution that best describes the population of strontium-90 results from within OU3. 
19 

P 

The arithmetic and geometric means of this sample population are FipC?#& :::y. and 0.46 pCi/g, 21 
>:.* .:.)(.:. 
...>A. 

g.,.,,.,. ......... .,,. ,f P 
,A......,/,<.:. respectively. ......... :: 

......... j$j 
......... x.:g.r& :.:. 

Some strontium-90 concentrations in all solid media exceed their respective baseline concentrations. 
23 

24 

The maximum detected concentration of 140 pCi/g was found in loose media from the Pilot Plant 
Thorium Tank Farm (13D). 26 

25 

m*zs*.:&,fi,* .&?. .. ::" ......... 
Strontium-90 was detected in 82 of 135 components in which samples were collected'h !&$is 232 of 

n 

28 

radionuclides uranium. Strontium-90 was detected in concrete in 53 of these compo&. 19 

30 

31 

32 

33 

,j$$ 
................. r.<.>...wr, .... 

Results include a high number of samples that did not contain detectable levels of strontium-90. This 
implies that areas of the operable unit do not contain measurable quantities of strontium-90. Because 

strontium-90 is a Class A carcinogen, it is considered a contambnt of concern during remediation. 0 
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Its localized nature suggests other contaminants will dominate remedial decisions throughout most of 

The fission product technetium-99 was a known umamhmt in reprocessed uranium metal h a d e d  at 

the FEMP. The major source of technetium is recycled uranium from the Hanford site. The best 

estimate of the amount of technetium-99 introduced to the site is 97 kilogram (kg) (1650 Curies). 

Technetium-99 results 

the confines of OU3. 

506 solid media s 

statistical dism3ution that best describes the population of technetium-99 results from within OU3. 

The arithmetic and geometric means of this sample population are 139 pCig and 5.2 pCi/g, 

respectively. 

rted for 765 samples from all solid and liquid media sampled within 

on Table A.II-1 in Attachment A I ,  technetium-99 was detected in 
cussed in Attachment A.II, a lognormal distribution is the single 

The maximum detected concentration of 13, 

Mill area of the Metals Fabrication Plant 
every medium. Technetium-99 was detected in about 75 percent of the solid media sampled. This 
implies that many areas of the operable unit contain measurable quantities of technetium-W. 

was found in loose media from the Rolling 

ntrations exceeding baseline were detected in 

Technetium-99 was deteued in 11 1 of 135 cOmpOnentS in which sathpkswe . . ., collected for analysis 

of radionuclides and uranium. Technetium-99 was detected in concrt$$4.$3 of these components. 

Technetium-!39 is considend a contaminant of major concern because 1) it is a Class A carcinogen, 

2) it was detected in high conmurations throughout large areas of the site, and 3) it is extremely 

mobile in the environment. 

Wk. 

#>< '$ 
$g< 
g*2 

,&&, .......... 

A.4.2.3 Transformation Products Within OU3 

Neutrons are produced during nuclear fission. These neutrons are sometimes abs 

the surrounding metal fuel. This absorption transforms these atoms into Mere  

element or into isotopes of different elements. These new isotopes, called transformation products, 

are some of the typical radionuclides produced by nuclear weapons and reactors. Windborne fallout 

from nuclear weapons testing scattered trace amounts of transfoxmation products over the surface of 

the earth. 
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Process-related transformation products found at the FEW were produced by nuclear fission of 
ctors operating off-site. The uranium in these reactors was removed and sent for 

Reprocessing removes most, but not all, of the transformation products from the 

and some transformation products remained in the metal sent to the FEW for 

0 
machining. This is the source of process-related transformation products at the FEW. 

A.4.2.3.1 Summarv Discussion of Americium-241 

Americium-241 isa 

general, the amount o 

in reprocessed uranium metal handled at the FEMP. In 

ium-241 introduced to the site was small compared to other radiological 

of americium contammm 'on is expected to be small and probably 

localized. 
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Americium-241 results were reported for 723 samples from all solid and liquid media sampled within 

the conlines of OU3. As shown on Table A.II-1 in Attachment AX, americium-241 was detected in 

235 solid media samples. The arithmetic and c means of this sample population are 15 

is the single statistical distribution that best 

0.89 pCi/g and 0.17 pCi/g, respectively. As in Attachment A.II, a lognormal distribution 16 

17 

withinOU3. 18 

19 

population of americium-241 results from 

Some americium-241 concentratioIls in all solid media exceed their respective baseline concentrations. 

The maximum detected concentration of 83 pCi/g was found in loo 

Thorium Tank Farm (13D). 

om the Pilot Plant 

Americium-241 was detected in 76 of 135 cOmpOnentS in which 

radionuclides and uranium. Americium-241 was detected in concrete in 57 of these components. 

collected for analysis of, 

Results include a high IlUmbef of samples that did not contain detectable levels of americium-241. 

This implies that areas of the operable unit do not contain measuqble quantities of 

Because americium-241 is a Class A carcinogen, it must be considered a 

during remediation. The low frequency of its OccUrreLlce suggests other 

remedial decisions throughout most of the site. 
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A.4.2.3.2 Sunrmarv Discussion of Ne~tunium-237 

is a suspected co-t in reprocessed uranium metal handled at the FEW. In 
of neptunium-237 introduced to the site was quite small, compared to other 

Neptunium-237 results were reported for 744 samples from all  solid and liquid media sampled within 

the confines of OU3. As shown on Table A.II-1 in Attachment AX, neptynium-237 was detected in 

231 solid media 

0.70 pCi/g and 0.16 

is the single statisti 

within OU3. 

e arithmetic and geometric means of this sample population are 
vely. As discussed in Attachment A.II, a lognormal distribution 

n that best describes the population of neptunium-237 results from 

Some neptunium-237 concentrations in all solid media sampled exceed their respective baseline 

concentrations. The maximum detected concentration of 68 pCi/g was found in loose media collected 

from the Enriched Uranium Casting area Plant (SA). 

Neptunium-237 was detected in 76 of 135 

radionuclides and uranium. Nep~unium-237 was detected in concrete in 59 of these components. 

which samples were collected for analysis of 

Results include a high number of samples that did not contain detectable levels of neptunium-237. 

This implies that areas of the operable unit do not contain m e a s u r a b W m e s  :.:.:.:.: of neptunium-237. 

Because nep&um-237 is a Class A carcinogen, it must be considere&...@ taminant of concern 
.:.= 

HZ ‘$ 

during remediation. The low frequency of its occurrence suggests d e r  .=... conUmhmts will dominate 

remedial decisions throughout most of the site. 
>&xyA<.> 

A.4.2.3.3 Surmnarv Discussion of Plutonium-238 

Plutonium-238 was a lmown contamhunt in reprocessed uranium metal handled at the FEW. In 

general, the amount of plutonium-238 introduced to the site was quite smaU wmpar 

radiological contaminants. 

Pluto~~ium-238 results were reported for 749 samples from all solid and liquid media sampled within 

the confines of OU3. As shown on Table AX-1 in Attachment AX, plutonium-238 was detected in 
291 solid media samples. The arithmetic and geometric means of this sample population are 

6.1 pCi/g and 0.14 pCi/g, respectively. As discussed in Attachment A.II, a lognormal distribution is 
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the single statistical distribution that best describes the population of plutonium-238 results from 

238 concentratioIls in all solid media exceed their respective baseline concentrations. 
The maximum detected conentration of 1,300 pCi/g was found in acid brick from the Southern 

Extraction area of the Pilot Plant Wet Side (13A). 

Plutonium-238 W ~ S  

radionuclides and UT 

in 80 of 135 components in which samples were collected for analysis of 

38 was detected in concrete in 57 of these components. 

A majority of the s ot contain det&ble levels of plutonium-238. This implies that areas 

of the operable unit do not contain measurable quantities of plutonium-238. Because plutonium-238 is 
a Class A carcinogen, it must be considered a contaminant of concern during remediation. The 

infrequent nature of its occurrence suggests other co- will .dominate remedial decisions 

throughout most of the site. 

A.4.2.3.4 

Pluton.ium-239/240 was a known co- in reprocessed uranium metal handled at the FEMP. In 
general, the amount of plutonium-239/240 introduced to the site was quite small compared to other 

radiological contaminants. 

Plutonium-239/240 results were reported for 751 samples from 

within the coILfines of OU3. As shown on Table A.II-1 in Atta 

detected in 319 solid media samples. The arithmetic and 

are 1.8 pCi/g and 0.16 pCi/g, respectively. As discussed in Attachment AI, a lognormal 

distribution is the single sWtical distribution that best describes the population of plutonium-239/240 

results from within OU3. 

liquid media sampled 

.II, plutonium-239/240 was 
this sample population 

Some plutonium-239/240 concentrations in all solid media, except asphalt chips, 

respective baseline concentmiom. The maximum detected concentration of 92 pCi/g in 

steel coatings from the Oil Centrifuge area of the Recovery Plant (SA). 
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PlutoniUm-239/240 was detected in 94 of 135 components in which samples were collected for 

onuclides and uranium. Plutonim-239/240 was detected in concrete in 60 of these 

Results include a majority of solid media did not contain detectable levels of plutonium-239/240. 

This implies that areas of the operable unit do not contain measurable quantities of 

plutonium-239/240. Because plutonium-239/240 is a Class A carcinogen, it must be considered a 

nt occurrence and relatively low concentrations suggest other 

al  decisions throughout most of the site. 

Plutonium-241 was a known contammnt ' in reprmssed uranium metal handled at the FEMP. In 

general, the amount of plutonium-241 introduced to the site was quite smaU compared to other 

radiologicalco . - Its. 

Plutonium-241 results were reported for 488 

the confines of OU3. As shown on Table 

137 solid media samples. The arithmetic and geometric means of this sample population are 

11.7 pCi/g and 1.22 pCi/g, reqectively. As discussed in Attachment AX, a lognormal distribution 

is the single statistical distribution that best describes the population of plutonium-241 results from 

within OU3. The maximum detected concentration of 923 pCi/g acid brick from the 

Southern Extraction area of the Pilot Plant Wet Side (13A). 

from all solid and liquid media sampled within 

AX, plutonium-241 was detected in 

.....: < 
F<$ x&$.J<.:* 

Plutonium-241 was detected in 61 of 135 components in which samples were collected for analysis o f ,  

radionuclides and uranium. Plutonium-239/240 was detected in concrete in 47 of these components. 

Some plutonium-241 concentrations in all  solid media exceed their respective basel 

but almost 60 percent of the solid media sampled did not contain detectable levels of 

This implies that large areas of the operable unit do not contain measurable quantities of 

plutonium-241. Because plutonium-241 is a Class A carcinogen, it must be consi 

of concern. Its infrequent OcCuTrence and relatively low concentrations suggest other contamhuts 

will dominate remedial decisions throughout most of the site. 
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A.4.2.4 Radionuclides Associated with Ore Handing 

ed uranium ore for a brief period of its early history. Uranium was extracted from 

e residues left over from this extraction were stored in the Waste Storage Area, now 

le Units 1 and 2. Some of the buildings and sunounding grounds have been 
contaminated by ore residues. These materials contain the long-lived, naturaUy occurring 

radionuclides thorium-230, radium-226, lead-210, polonium-210, actinium-227 and their short-lived 

daughter products. These radionuclides have been grouped for discussion in the following five 

sections. 

Ore residues can co 
th0riUm-228, and products). These radionuclides are also associated with thorium fuel 

processing. A discussion of the radionuclides belonging to the thorium decay chain is deferred to the 

section on thorium fuel processing (Section A.4.2.5). 

of the thorium decay chain (thorium-232, radium-228, 

handled at the FEMP. Thorium-230 

expected in older areas of the site which 

housed the ore preparation and uranium extraction operations. The geographic distribution of 

thorium-230 throughout the site may also be augmented by another potential thorium-230 source, the 

processing of thorium fbel, but the largest sources of thorium-230 at the FEW were the ore 
processing operations. 

** :$ :.:.:ss ,..,.,.; ,.,... :.e5 
%:$ :; i.:..:.:.. ,...., *.....:.; 

Thorium-230 results were reported for 743 samples from all solid adliquid ..... .,e i... media sampled within 
the confines of OU3. As shown on Table AX-1 in Attachment A I ,  thoriUm-230 was detected in 
590 of the solid media samples. The arithmetic and geometric means of this sample population are 

64.1 pCi/g and 3.9 pCi/g, respectively. As discussed in Attachment A.II, a lognormal distribution is 

:.:.: $$s:, 

the single statistical distribution that best describes the population of thorium-230 d t s  from within 

OU3. 

.... 
The maximum detected co- *on of 5,600 pCi/g was found in steel coatings from them 
Centrifuge area of the Recovery Plant (8A), but concentrations exceeding baseline were detected in 

every medium except asphalt and concrete deeper than one inch. Thorium-230 levels exceeded 

baseline concentrations in about 75 percent of the solid media sampled. This @lies that most areas 
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of the operable unit contain elevated quantities of thoriUm-230. Many of the samples that had 
els below the baseline concentration were outside of the production area. 

as detected in 132 of 135 components in which samples were collected for analysis of 

radionuclides and uranium. Thorium-230 was detected in concrete in 122 of these components. 

Thonum-230 is considered a contamhmt of major concern because it is a Class A carcinogen, and it 

was detected in high 'ons throughout large areas of the site. 

A.4.2.4.2 

Radium-226 was a 

co- 'on attributable to ore processing operations is expected in older areas of the site which 

housed the ore preparation and uranium extraction operations. 

in ore residues handled at the FEW. Radium-226 

.e.. 

Radium-226 results were reported for 747 sampl&jfrom all solid and liquid media sampled within the 

confines of OU3. As shown on.Table A.II-1 &&hment ,~::~~,~~~~..:::~:~,, A.II, radium-226 was detected in 603 
,SF '.e.:.:.:. . . . .., 

(+ 

solid media samples. -sed in A=& lognormal is the single s e t i d  

distribution that best describes the population of radium-226 results from within OU3. The 

arithmetic and geometric means of this sample population are 36 pCUg and 1.4 pCi/g, respectively. 

The.maximum detected concentfation of 6,710 pCUg was found in steel coatings from the 

Central area of the Pilot Plant Wet Side (13A). x.., 4,. :: .................... i 
.:.:.:.>: A:.: 

:.:s. e.:.:.: 
.A..??: ?.. .... n .,.... < .... : ....... 
......... $1, '. &?$&.2g 

Abut 30 percent of the radium-226 cOncentratioDS exceed their resp&kive ..z::: baseline concentrations in 
solid media. This implies that large areas of the operable unit do not contain elevated quantities of 

radium-226. 

&wA.:., 

Radium-226 was detected in 135 of 135 components in which samples were collect 

radionuclides and uranium. Radium-226 was detected in concrete in 124 of these 

Because radium-226 is a Class A carcinogen, it must be considered a contamimnt of 

remediation. This radionuclide is relatively easy to detect in-situ, and can be expected to impact 

remedial concerns in areas with a history of ore processing, like the Ore Refinery Plant (2A), the 

Conveyer Tunnel (2H), and the Drum Dryer in the Incinerator Building (39A). 
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A.4.2.4.3 Summarv Discussion of Lead-210 

daughter product of radium-226, a contaminant in ore residues handled at the FEW. 

ion attributable to ore processing operations is expected in older areas of the site 

e ore preparation and uranium extraction operations. 

Lead-210 results were reported for 758 samples from all solid and liquid media sampled within the 

confines of OU3. As shown on Table A.II-1 in Attachment A I ,  lead-210 was detected in 412 solid 

mediasamples. As 
distribution that best 

and geometric means 
maximum detected 

the Ore Refinery Plant (2A). 

in Attachment AX, a lognormal distribution is the single statistical 

the population of lead-210 results from within OU3. The arithmetic 

le population are 15 pCi/g and 2.0 pCi/g, respectively. The 

of 1,750 pCi/g was found in acid brick from the Extraction area of 

Over 50 percent of the lead-210 concentrations in all solid media exceed their respective baseline 

concentrations. This implies that some 

lead-210. 

le unit do not contain elevated quantities of 

Lead-210 was detected in 119 of 135 components in which samples were collected for analysis of 

radionuclides and uranium. Lead-210 was detected in concrete in 102 of these components. 

Because lead-210 is a Class A carcinogen, it must be considered a 
remediation. This radionuclide can be expected to affect remedial &:in areas with a history of 

ore processing, like the Ore Refinery Plant (2A), the Conveyer Tum& (2H), and the Drum Dryer in 

the Incinerator Building (39A). 

of concern during a<: ...,.... . ..,.... . .,. . . . 
<.,y.:. 

:m ..A 

;A:?.: ...,. :::.:.:.:.:.: ...,., . . . . . . . . . . . . 

A.4.2.4.4 Summarv Discussion of Polonium-210 

Polonium-210 is daughter product of lead-210 and a contaminant in ore residues handled at the 

FEMP. P o l o n i ~ 2 1 0  contaminatioIl attributable to ore processing operations is 
areas of the site which housed the ore preparation and uranium extraction operations. 

der 

Polonium-210 results were reported for 746 samples from all solid and liquid media sampled within 

the confines of OU3. As shown on Table A.II-1 in Attachment AX, polonium-210 was detected in 

589 solid media samples. As discussed in Attachment AX, a lognormal distribution is the single 

statistical distribution that best describes the population of p o l o n i ~ 2 1 0  results from within OU3. 
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The arithmetic and geometric means of this sample population are 15.1 pCi/g and 1.22 pCi/g, 

e maximum detected concentration of 2970 pCi/g was found in acid brick from the 

f the Ore Refinery Plant (2A). 

Under 30 percent of the polonium-210 concentrations in all solid media exceed their respective 

baseline concentrations. This implies that areas of the operable unit may not contain measurable 

Quantities of polonium-210. 

P o l o n i ~ 2 1 0  was d 

radionuclides and 
132 of 135 components in which samples were collected for analysis of 

olonium-210 was detected in concrete in 132 of these components. 

Because polonium-210 is a Class A carcinogen, it must be considered a contaminant of concern 
chuing remediation. The infrequent nature of its occurrence suggests other wmmhmts will 

dominate remedial decisions throughout most of the site. 

.>:. . . ..:s:::>. 
.$> .:.:.:.:.. 

A.4.2.4.5 Summarv 

Thorium-227 is a daughter product of actini&227~&has a half-life of 18 days. Since the samples 

collected within OU3 were essentially undisturbed prior to their extraction, the thorium-227 results 
can be used to infer the presence and activity of actinium-227 in OU3. Actinium-227 was separated 

from the uranium product and remained in the ore residues handled by.the FEMP. Actinium227 

contamlnah 'on attributable to ore processing operations is expected if@~MW%reas .:.:.:.:. of the site which 
VW 2:;2 

... $2 

housed the ore preparation and uranium extraction operations. <.:..... 3 

@$ :? 
a:?. .x.:.:.: x.<B&, 

Limited analyses were performed for Thorium-227. Only 97 results were reported for all solid 

media, and no results are available for liquids within the confines of OU3. As shown on Table AX-1 

in Attachment AX, thorium-227 was detected in 55 solid media samples. As discussed in 
Attachment A I ,  a lognormal distribution is the,single statistical distribution that best describes the 

population of thorium-227 results from within OU3. The arithmetic and geometric 

sample population are 7.1 pCi/g and 1.4 pCi/g, respectively. The maximum detected 

of 80 pCi/g was found in steel coatings taken from the Drum Dryer in the, Incinerator 

Almost 50 percent of the concentrations exceed their respective baseline concentrations. This @lies 

that areas of the operable unit do not contain elevated quantities of thorim-227, or its parent 
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Thorium-227 was detected in 17 of 135 components in which samples were collected for analysis of 

uranium. Thorium-227 was detected in concrete in nine of these components. 

227 is a Class A carcinogen, it must be considered a contamhut of concern during 

remediation. The infrequent nature of its occurrence suggests other con- will dominate 

remedial decisions throughout most of the site. 

The FEW processed 

the DOE repository 

el pellets for a brief period in the 1970s. The FEMP also serves as 
. A few buildings and surrounding grounds have been contamhated 

ived, naturally Occurring radionuclides thorium-232, thoriUm-230, 

radium-228, thorium-228, and their the short-lived daughter products. 

These four nuclides were also introduced to the FEMP during ore processing operations. Because the 

bulk of the thorium-230 handled by the site ~as~&~ocW .::.: .... .VV with ore processing operations, 

thorium-230 is discussed in Section A.5.3.3. .a. ,J&t$&232, ..:<.:.:., radium-228, thorium-228, and their 

daughter products are 'discussed in this sectim&Abeir major sciurce is expected to be thorium 
.:.: ...,...,. 

fuel processing operations. 

A.4.2.5.1 Summarv Discussion of Thorium-232 

ThoriUm-232 iS a major component of thorium compounds handled'.%*-. Thorium-232 

contamination attributable to fuel pellet processing operations is e**&$ older areas of the site 
which housed the fuel handling operations. The geographic distn%ut.$p of thorium-232 throughout 

the site may also be augmented by another potential thorium-232 source, the processing of uranium 

ore. 

.:.:.:.:. 

x.:.... .x ,.,.,. :.: $ 

:.>:@~.~~:.x. 

I) 

Thorium-232 results were reported for 743 samples from all solid and liquid media s q l d  :e,, , , .. .:%*,.Y+>&. *thin , . 

542 solid media samples. As discussed in Attachment A.II, a lognormal distribution is ti& s u e  

statistical distribution that best describes the population of thorium-232 results from withh2QU3. The 

arithmetic and geometric means of this Sample population are 16 pCUg and 1.1 pCUg, respectively. 

k.: .... '-".%;% ... 
the co&es of OU3. As shorn on Table A.n-1 in A m h a  A-U, th0nm-232 w& d& in 

:::.:.>: 

:s 

High concentrations of this radionuclide tend to be localized in areas with a history of thorium 

processing. For example, twelve out of the 23 samples with thorium concentrations exceeding 
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100 pCi/g were collected from 13A. The two highest detected concentrations of 1270 pCi/g and 
found in two depths of a concrete core from the Southern Extraction area of the pilot 

Thorium-232 was detected in 132 of 135 components in which samples were collected for analysis of 

radionuclides and uranium. Thorium-232 was detected in concrete in 118 of these components. 

Because thorium-232 

remediation. This 
of thorium process 

of the site. 

s A carcinogen, it must be considered a contaminant of concern during 

can be expected to impact remedial concerns in areas with a history 

er radionuclides are expected to be of more concern throughout the rest 

A.4.2.5.2 Summarv Discussion of Radium-228 

Radium-228 is produced by the radioactive decay of thonum-232, a major component of thorium 

compounds handled at the FEW. Radium-228 ,x, &gamimion ..:.:...x attributable to historical fuel pellet 
.%> .?b. 

processing operations is expected in older ar+z$&$ site which housed the fuel handling operations. 
.A:' %e:. 

The geographic distribution of rad ium-228,&0ugh~e site may also be augmented by another 

potential thorium-232 source, the processing of uranium ore. 

Radium-228 results were reported for 759 samples from all solid and liquid media sampled within the 

confines of OU3. As shown on Table A.II-1 in Attachment A X ,  r&&w22?3 was detected in 488 

solid media samples. As discussed in Attachment A X ,  a lognormal @&@@ion is the single 

statistical distriiution that best describes the population of radium-22#&&s from within OU3. The 

arithmetic and geometric means of this sample population are 58.6 pCVg and 1.35 pCi/g, 

respectively. 

:< 

Yr_  ..'. 

J@;,.. 
A,...,... w 

This nuclide tends to be found in the same areas of OU3 as its parent thorium-232. Twenq,xof the 27 

samples with con-ons exceeding 100 pCi/g were collected from the Pilot Plant'We&idJ(l3A). .:.:.:.:. 

The maximum detected c o n m i o n  of 15,000 pCUg was found in concrete chips takengom .A,.... the 

Plant 1 Thorium Warehouse (67). 

:>$*<>..,.....fi ...... >. y.. . . ...,. :::::::s y.:.:. 

x.:.. 

$y.:< . . .  . .  , 
.,,.q: :<.:v&;x.> 

Radium-228 was detected in 119 of 135 components in which samples were collected for analysis of 

radionuclides and uranium. Radium-228 was detected in concrete in 99 of these components. 
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Because radium-228 is a Class A carcinogen, it must be considered a contammnt ' ofconcerndunng 

radionuclide can be expected to affect remedial concerns in areas with a history of 

but other radionuclides are expected to be of more concern throughout the rest of 

A.4.2.5.3 Summarv Discussion of Thorium-228 

Thorium-228 is produced by the radioactive decay of radium, a daughter product of thorium-232. 

Thorium-228 co 
older areas of the site 

radium-228 through 

processing of 

utable to historical fuel pellet processing operations is expected in 

ed the fuel handling operations. The geographic distribution of 

may also be augmented by another potential thorium-232 source, the 

Thorium-228 results were reported for 744 samples from all solid and liquid media sampled within 

the confines of OU3. As shown on Table A I - 1  in Attachment A.II, thorium-228 was detected in 
535 solid media samples. As discussed in AX, a lognormal distribution is the single 

statistical distribution that best describes the of thorium-228 results from within OU3. The 

arithmetic and geometric means of this on are 38 pCi/g and 1.6 p W g ,  respectively. 

This radionuclide tends to be found in the same areas of OU3 as its progenitor thorium-232. 

Fourteen of the 27 samples with concentrations exceeding 100 pCi/g were collected from Pilot Plant 

Wet Side (13A). The maximum detected COnceIltration of 8,950 

taken from the Plant 1 Thorium Warehouse (67). 

in concrete chips 

..... .:.:.:.:. 
:+,y .## 

:.:.:~!$$.:.:, 

Thorium-228 was detected in 129 of 135 components in which samples were collected for analysis of 

radionuclides and uranium. Thorim228 was detected in concrete in 117 of these components. 
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A.4.3 Inormnic Constituent of Concern Summaries 

Appendix A.1.4, several inorganic chemicals were used at the FEW and are 

in OU3. Based on this knowledge, 643 major media samples and 85 

samples were analyzed for 23 inorganic co-. Based on these results, 16 

as COCs in OU3 (see Appendix A.2). The following sections 

describe the expected source of each COC at the FEMP and summarize its occunence. A detailed 

description of the expected and actual occurrence of all 23 inorganics for which analyses were 

performed is provid 

As described below, 

sigrrificanr in comp 

con taminam within OU3 is presented in Section 3.5. 

'cs (barium, cadmium, lead, and mercury) are considered more 
rs and, therefore, a summary of the OcCuTrence of these 

A.4.3.1 Summarv Discussion of Antimonv in OU3 

Antimony is expected within OU3 because it is #&ace constituent of concrete (up to a baseline level 
;? *X?, 

of 11 milligrams per kilogram [mg~cg] at the ,*< m., ...A. :.. and . was a minor impurity in the uranium ores 
and ore concentrates 'received at the ~~~p.+$-&ranged in Concentration from 0.001 to . 

0.002. percent (DOE 1994a), but was concentrated up to five times through the removal of the 

uranium in the refining process. Therefore, the occurrence of antimony is expected to be: 

9:. 

.:e?.. 

0 Widespread in concrete, tending toward baseline concentrations; and 

0 At slightly elevated levels (up to 100 mg/kg) in most Pr-ing 
facilities. 

As shown on Table A.II-1. antimony was detected in only 26 percent (151 of 589) of the samples of 

solid media, with concentrations ranging from 0.83 to 393 mgkg (median of 9.3 mgkg). Antimony 

was detected in all sampled mcdia, except asphalt and lower depths of concrete. 
$ ~ ~ : > $ k ~ ~ ~ ~  
:.y .:.;.:.:: +,... 
i.. :-. " X  
f ......... 2 

Antimony was detected most often and at the highest concentrations in steel coatings andiibose media. 
8.C . . . . .  . 

As described below, part of the reason for not behg detected more often in concrete was&e ... 23: 

relatively high detection limits. Antimony was detected most often and at the highest concentrations 

in the Metals Production Plant (5A) and the Recovery Plant (8A), both processing facilities. 

;*h<*.;7,:. 
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Antimony was detected in 51 of 135 components in which samples were taken for analysis of 

ny was detected in concrete in only 18 of these components. This appears to 

ony is not as widespread in concrete in OU3 as expected. However, the detection 

e in samples from 61 components ranged from 1 to 70 mg/kg, compared to a 

minimum detected concentration in concrete of 0.83 mgkg. Had the detection limits been lower, it is 
likely that antimony would have been detected in more samples. Therefore, the actual extent of 

antimony in OU3 at lower concentrations is not known. 

Antimony is a COC 

indicating a potential 

solid media samples, 

(40 CFR 261.24), and there is no WAC for its off-site disposal (see Appendix F). Therefore, it is 
considered not as signjflcant compared to other inorganic COCs and is not discussed further in 
Section 3.5. 

8 percent of the r d t s  were above the Part B Soil Screening Level, 

th direct contact. However, it was not detected in 74 percent of the 

o hazardous criteria governing its disposal in a landfill 

A.4.3.2 

Arsenic is expected within OU3 ptimarily 

poisons, it is a trace constituent of concrete (up to a baseline level of 3.96 mg/kg at the FEMP), and 
it was a minor impurity in uranium ores and ore concentrates received at the FEMP. Arsenic in 
concentration ranged from 0.003 to 0.80 percent (DOE 1994a), but was concentrated up to five times 

through the removal of the uranium in the refining process. 

expected to be: 

been used in agricultural insecticides and 

of arsenic is 

Widespread in concrete, tending toward baseline co 

0 At elevated levels (up to 40,OOO mgkg) in most media in uranium processing facilities; 

and 

0 At elevated levels in media where insecticides may have been used routinely (Le. , around 
pads and in the comers of building slabs). 

As shown on Table A.II-1, arsenic was detected in 87 percent (635 of 726) of the 

media, with concentrations ranging from 0.23 to 2690 mgkg (geometric mean of 5.0 mgkg). 

Arsenic was detected in all sampled media, at the highest concentration in a wood sample. 
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Arsenic was deteztd most often in concrete, but it was detected at the consistently highest levels in 
steel coatings. It was detected in 133 of 135 components in which samples were 

of inorganics. It was detected most often in processing plants (Recovery 

t Plant Wet Side [13A], and Metals Production Plant [SA]), but at the consistently 

highest levels in Electrical Panels and Transformers (la) and Pilot Plant Warehouse (68). 

Concentrations of arsenic in 11 samples exceeded 20 times the TCLP limit (100 mgkg) and are 

therefore potentially 

media samples, one 

samples exceeded 20 

. These 11 samples include five steel coatings samples, four loose 

ample, and the wood sample. No concrete, masonry, or acid brick 

e TCLP limit for arsenic. 
Y 

Arsenic is a COC because all of the detected results exceeded the Part B Soil Screening Level, 

indicating a potential mncern with direct contact, and because 11 of the results exceeded 20 times the 

TCLP limit. However, none of the steel coating samples would be hazardous if a representative 

sample were taken (i.e., including the Unaerlyin&keel- &.' '.'<.:.:, see Appendix A.III.2.6.2); the loose media 
and sediment samples are not part of the decis,$&&#sing .....,.. .. process of tpis RVFS (see Section l.O),  and 
there is no WAC for its on-property or off-~jk.~.dkp&d.. Therefore, arsenic is considered no2  as ' 

sisnificant comparec~ to other inorganic cocs ami is not discussed further in sectioo 3.5. 

2.:. .x.:.:.: 

A.4.3.3 sum mar^ Discussion of Barium in OU3 

Barium is expected in OU3 primarily because it is a trace constituer@&~rete :< (up to a baseline 

level of 50.4 mglkg at the FEMP); because barium carbonate was us@&~&orium extractions in the 

pilot Plant Wet Side (13A); and because barium c~mpouncis also wewmvvolved <:.:t* in operations at the 

Preparation Plant (lA), the Graphite Furnace and Oil Burner (lOD), the Coal Pile 0 5 ) ,  and the 

Laboratory (15A). Barium sulfate (BaS0.J is a constituent in white paint as well as a "covering 

agent" used to make the paint flow easier. Therefore, the occurrence of barium is expected to be: 

$$$ 

? 

,:<s&% 

0 

0 

0 

Widespread in concrete, tending toward baseline wncentrations; 

Widespread in painted surfaces; and 

At elevated levels in the components where it was used in the process. 

As shown on Table AX-1, barium was detected in 98 percent (720 of 733) of the samples of solid 

media, with concentrations ranging from 3.3 to 23,700 mgkg (geometric mean of 109 mgkg). 

Barium was detected in all sampled media and at the highest, and most consistently high, 
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concemations in a steel coatings. It was detected in all 135 components in which samples were taken 1 
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inorgdcs. It was detected most often in process buildings (Recovery Plant [8A], 

at consistently high concentrations in many components. 

Plant [9A], Pilot Plant Wet Side [13A], and Six to Four Reduction Facility 

Concentrations of barium in 33 samples exceeded 20 times the TCLP limit (2000 mgkg) and are 

therefore potentially hazardous. These 33 samples include 24 steel coating samples, five concrete 

samples, two loose les, one masonry sample, and one sediment sample. 

Of these 33 samples, 

collected from the pi 

two samples each were collected from the warehouse/storage buildings and the above-ground 

ground piping, utilities and equipment, and below-grod piping, utilities, and equipment categories. 

All of the concrete samples exceeding 20 

collected from the process buildings component category; three were 

rt buildings category, all from the Heavy Eipipment Building (46); 

containers categories; and one sample each was collected from the administrative buildings, above- 

LP limit for barium were taken from the top 

half inch of concrete. 

collected from the Recovery Plant (8A); the 

Special Products Plant (SA) and the Sump Pump House (13C). 

Three of the five co les exceedq 20 times the TCLP limit were 

.concrete samples were collected from the 

The single masonry sample exceeding 
20 times the TCLP limit was collected from the Engine House/Garage (31A). 19 

P 

Barium is a COC because five percent of the detected results 

Level, indicating a potential COIlcefn with direct contact, aml becaus 

times the TCLP limit (including five concrete and one masonry 

WAC for its on-property or off-site disposal, barium is considered 

inorganic COCs and is further discussed in Section 3.5. 

B Soil Screening 21 

33 samples exceeding 20 

en though there is no 

SignifiCMt compared to other 

tz 
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m 

A.4.3.4 Summary Discussion of Bervllium in OU3 n 

Beryllium is expected within OU3 primarily because it is a trace constituent in concr 
baseline level of 1.40 mg/kg at the FEW). Therefore, the acumence of beryllium 

widespread in concrete, tending toward baseline concentrations. 
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As shown on Table AX-1, beryllium was detected in only 29 percent (199 of 698) of the samples of 

solid media, with co- '011s ranging from 0.03 to 56.3 mgkg (median of 0.41 mgkg). 
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Beryllium was detected in all sampled media, except asphalt, and at the highest concentfations in 

edia (loose media and sediment). 

COC because 100 percent of the detected results exceeded the Part B Soil Screening 

a potential concern with direct contact. However, it was only detected in 29 percent 

of the solid samples collected from OU3, there are no hazardous criteria governing its disposal in a 

landfill (40 CFR 261.24), and there is no WAC for its on-property or off-site disposal. Therefore, it 

is considered not as 
Section 3.5. 

compared to other inorganic COCs and is not further discussed in 

A.4.3.5 

Cadmium is expected within OU3 primarily because it is used as a yellow pigment in paint, it is a 

trace constituent in concrete (up to a baseline level of 2.40 mgkg at the FEMP), and it was a minor 

impurity in uranium ores and ore FEMP. Cadmium concentrations ranged 
from 0.006 to 0.007 percent (DOE 1994a) but 

removal of the uranium in the 

be: 

Collcentrated up to five times through the 

fore, the occurrence of cadmium is expected to 

Widespread in concrete, tending toward baseline concentrations; 

At slightly elevated levels (up to 350 mgkg) in most media is uranium processing 
facilities; and 

At elevated levels associated with paint. 

As shown on Table AI-1,  cadmium was detected in 42 percent (3 

samples, with concentrations ranging from 0.11 to 558 mgkg (median of 1.2 m a ) .  cadmium was 

detected in all sampled madia, except asphalt, and at the highest, and most consistently high, 

concentrations in steel coatings (paint). It was detected in 86 of the 135 components 

samples were taken for analysis of inorganics. It was detected most often in process 

(Metals Production Plant [5A], Recovery Plant [8A], Pilot Plant Wet Side [13A], and 
Building [39A]), and at consistently high levels in the Incinerator Building. 

of the solid media 

Concentrations of 44 samples exceeded 20 times the TCLP limit (20 mgkg) and are therefore 

potentially hazardous. These 44 samples include 37 steel coatings samples, four loose media samples, 

one concrete chip sample, one masonry sample and one sediment sample. 
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Of these 44 samples, 27 were collected from the process buildings, six samples were collected from 

rt buildings, four samples were collected from the warehouse/storage buildings, two 
collected from the above-ground containers and the below-ground piping, utilities 

, and one sample each was collected from the administrative buildings; the storage 

pads; and the aboveground piping, utilities and equipment component categories. The five 

components with the most samples exceeding 20 times the TCLP limit in the steel coatings samples 

were the Incinerator Building (39A), the Pilot Plant Wet Side (13A), and the Main Maintenance 

Building (12A) with 

threeeach. Thesin 

the Recovery Plant (8 

(1 1). 

and the Ore Refinery Plant (2A) and the Green Salt Plant (4A) with 

e chip sample exceeding 20 times the TCLP limit was collected from 

single masonry sample was collected from the Service Building 
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its on-property or off-site disposal, cadmium 16 

inorganic con taminants and is further dis 3.5. 17 

18 

Cadmium is a COC because 20 percent of the detected results exceeded the Part B Soil Screening 

Level, indicating a potential concern with direct contact, and because 44 samples exceeded 20 times 

the TCLP limit (including one concrete and o onry sample). Even though there is no WAC for 

ered more significmrt compared to other 

A.4.3.6 Summarv Discussion of Chromium in OU3 

Chromium is expected within OU3 because it is used as a pigment in paints, it is a trace constituent in 
concrete (up to a baseline level of 8.15 mgkg at the FEW), and itw- as a biocide in the 

treatment of cooling tower water at the FEW. Furthermore, it is a i i g j ~ ~ n s t i w n t  in stainless 

steel, and it was also a minor impurity in uranium ores and ore c o h A  :.:.:.:.:. used at the FEIVP. 

Chromium ranged in concentration from 0.003 to 0.045 percent (DOE 1994a) but was concentrated 

up to five times through the removal of the uranium in the refining process. Therefore, the 

occurrence of cadmium is expected to be: 

.:.:.:.:. 

$$$ 'e 

y.$:.:.:.z. 

0 Widespread in concrete, tending toward baseline conce-ons; 

At slightly elevated levels (up to 2250 mg/kg) in most media in uranium 
facilities; and 

At elevated levels associated with paint. 

19 

21 

a 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

A-39 



FEMP-OU3-RVFs-DRAFT 
September 11, 1995 

As shown on Table A.II-1, chromium was detected in 89 percent (653 of 733) of solid media samples 

U3, with concentdons ranging from 1 to 17,300 (geometric mean of 35 mgkg). 

detected in all sampled media, with the highest levels in steel coatings. 

chromim in 175 samples exceeded 20 times the TCLP limit (100 mgkg) and are 

therefore potentially hazardous. These 175 samples included 123 steel coatings samples, 21 loose 

media samples, ten sediment samples, eight concrete core samples, five concrete chip samples, four 

acid brick samples, 

sample. Ofthese 175 

buildings; 13 from 

piping, utilities, and 

administrative buildings; and one from storage pads. 

sample, one air filter sample, one transite sample, and one wood 
re collected from the process buildings; 26 from process support 

clings; seven from above-ground containers; six from below-ground 

six each from above-ground piping and ponds/basins; three from 

The six components with the most samples exceeding 20 times the TCLP limit in the steel coatings 

samples were the Rewvery Plant (8A) with 15; .&.Metals Production Plant (5A) with nine; and the 

Preparation Plant (lA), the Metals Fabrication&?&@6A), ...... .... the Special Prochms Plant (SA), and the 
Six to .Four Reduction Plant.#l (SA)  with &in ea&&..! 

~:~ yj.:.:, ... :.:.+ 

..A <A:<,. 

chromium is a COC because 24 percent of all results exceeded the Part B Soil-Screening Level, 

indicating a potential concern with direct contact, and because 175 samples exceeded 20 times the 

TCLP limit. Even though there is no WAC for its on-property or OBMWbposal, ......... chromium is 
<.:.:.:. :.:.:.+: ....,..., .''?d,& discussed further in considered more signijicmrt compared to other inorganic contaminants ... :.:.. .,,,,~~,,~.:. gj f 
:<.:<.: 
....A% $#:s 

x.&$$>x. 
Section 3.5. 

A.4.3.7 Summarv Discussion of Comer in OU3 

Copper is expected in OU3 primarily because it is a trace constituent in concrete (up to a baseline 

level of 11.1 mgkg at the FEMP). Furthermore, it was present in Zircalloy-2 cl 

fuel rods received from W o r d  for recycling (Plant 9), and it (as copper sulfate) als 

the WINLO process in Plant 8. In addition, it was a minor impufity in Uranium ores 

concentrates used at the FEW. Copper ranged in concentration from 0.003 to 0.20 pe 

(DOE 1994a), but was concentrated up to five times through the removal of the uranium in the 

refining process. Therefore, the occurrence of copper is expected to be: 
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At slightly elevated levels (up to 10,OOO mg,*g) in most media in uranium processing 
ilities; and 

elevated levels in most media in Plants 8 and 9. 

As shown on Table A.II.1, copper was detected in 86 percent (612 of 714) of solid media samples 

collected from OU3, with concentrations ranging from 2 to 26,300 mgkg (geometric mean of 

32.9 mgkg). Copper was detected in all sampled media, with the highest concentrations detected in 
loose media. 

Copper is a COC 

indicating a potentiaf 

governing its disposal in a landfill (40 CFR 261.24) and there is no WAC for its on-property or 

off-site disposal. Therefore, it is considered to be not as significant compared to other inorganic 

compounds and is not further discussed in Appendix A or Section 3.5. 

percent of all results were above the Part B Soil Screening Level, 

direct contact. However, there are no hazardous criteria 

A.4.3.8 

Lead is expected inOU3 because it is a trace 
3.42 mgkg at the FEMP), and it (as lead dioxide) is used in storage batteries. Furthermore, it has 

been used extensively in paints, and it was an impurity in uranium ores and ore concentrates used at 

the FEMP. Lead concentrations Aged from 0.09 to 4.78 percent (DOE 1%), but were 

concentrated up to five times through the removal of the uranium in 

the occurrence of lead is expected to be: 

in concrete (up to a baseline level of 

process. Therefore, 

Widespread in concrete, tending toward baseline 

0 At elevated levels (up to 239,000 mg/kg) in most media in uranium processing facilities; 
and 

0 At elevated levels associated with paint. 
@3.?m*$xg ... p.,; .gj ,* ex: '2 

As shown on Table A.II.1, lead was detected in 90 percent (658 of 731) of solid media sotmples ..... :.:. 

collected from OU3, with concentrations ranging from 0.54 to 375,000 mgkg (geometr&l@ean of 

77.3 mgkg). Lead was detected in all sampled media, except masonry chips. It was detected most 

often, at the highest levels, and at the most consistently high levels in steel coatings. It was detected 

in all 135 components in which samples were collected for analysis of inorganics. It was detected 

most often in process buildings (Metals Production Plant [5A], Recovery Plant [8A], Main 
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.' 
Maintenance Building [12A], Pilot Plant Wet Side.[13A], and Six to Four Reduction Facility 

at consistently high levels in many components. 

3 

4 

5 

6 

7 

of lead in 247 samples exceeded 20 times the TCLP limit and are therefore potentially 

hazardous. These 247 samples were comprised of 131 steel coatings samples, 34 loose media 

samples, and five acid brick samples. Of these 247 samples, 156 were collected from process 

samples, 23 masonry samples, 21 concrete core samples, 20 sediment samples, 13 concrete chip 

buildings; 36 from 

pondshasins; eleven 

collected frm abov 

. ground piping, utili 

rt buildmgs; 12 each from above-ground containers and 

warehouse buildings and pondshsins; six of the samples were 

ing, utilities and equipment; five each from storage pads and below- 

ent; three from administrative buildings; and one from bulk 

materials. 

Two components, the Metals Fabrication Plant (6A) and the Pilot Plant Wet Side (13A), have lead 
concentmiom exceeding 20 times the TCLP 1 

collected. A third concrete core sample coll 

1.0 inch also exceeded 20 times the TCLP 

not. Two other components, the Preparation Plant (1A) and the Old Cooling Water Tower (3K), had 

lead concentrations exceeding 20 times the TCLP limit in the concrete core samples collected at 

depths of 0.5 to 1.0 inch; however the top half inch of the core sample did not. The Ore Refinery 

Plant (2A) had three samples from the top half inch of concrete whi 
limit. The Main Maintenance Building (12A), the Metals Productio 

Tank Farm (19D) had two samples from the top half inch of co 
TCLP limit. Five other components also had one sample from the top half inch of concrete core 

samples collected which exceeded 20 times the TCLP limit. 

depths to 1.0 inch in the concrete core samples 

the Pilot Plant Wet Side at a depth of 0.5 to 

r, the top half inch of the core sample did 

. 
ed 20 times the TCLP 

5A), and the Old North 

ch exceeded 20 times the 

Lead exceeded 20 times the TCLP limit in concrete chip samples collected in the top half inch in one 

component (the Pilot Plant Annex - 37) in three different samples. Concrete chip 

other componepts; the Green Salt Plant (4A), the Metals Fabrication Plant (6A), and the 

Plant (8A); exceeded 20 times the TCLP limit in two different samples. Four 
had one concrete chip sample which exceeded 20 times the TCLP limit. 

The Six to Four Reduction Facility #1 (HA) had seven masonry samples which exceeded 20 times the 

TCLP limit for lead. The Pilot Plant Annex (37) had four masonry samples which exceeded 20 times 
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the TCLP limit. Two masonry samples from three other components; the Incinerator Building (39A), 

enance Building (12A), and the Plant 8 Maintenance Building (8B); exceeded 20 times 

Six other components also had one masonry sample which exceeded 20 times the 

The five acid brick samples, which exceeded 20 times the TCLP limit for lead, were collected from 

the Ore Refinery Plant (2A - four samples) and the Metal Dissolver Building (2D - one sample). 

LeadisaCOC les exceeded 20 times the TCLP limit (including acid brick, 
_.._ . . . . . 

concrete and masonry .:<.:.:. @xn@&. .:.:.:.:.:., Even though there is no WAC for its on-property or off-site .,.iq2:, , >:q*:.. 
disposal, lead is consrdered M r e  signipcant compared to other inorganic co- and is further 
discussed in Section 3.5. 

A.4.3.9. Summarv Discussion of Manganese in OU3 

Manganese is expected in OU3 because it is a &. .:.:. ......... wnstituent in concrete (up to a baseline level of 
,g .s::. 

343 .mg/kg at the FEW) and it was a minor & in uranium ores and ore wncentmes usexi at 

the FEMP, with concentrations ranging f r o m ~ ~ 0 0 1 ~ ~ 0 . 0 9 1  percent'(D0E 1994a), but concentrated 

up to five times through the removal of the uranium in the refining process. Therefore, the 

occurrence of manganese is expected to be: 

,e y.:.;:.. 
y.:<.:.. ' 

. 

0 

Widespread in concrete, tending toward baseline concentrationS; and, 

At slightly elevated levels (up to 4550 mgkg) in most 
facilities. 

processing 

As shown on Table A X .  1. manganese was detected in 99 percent (717 of 722) of solid media 

samples collected from OU3. with concentrations ranging from 1.8 to 5560 mgkg (geometric mean 

of 320 mgkg). Manganese was detected in all sampled media, at the highest levels in steel coatings. 

.:.?,.:. 

indicating a .potential concern with direct contact. . However, there are no hazardous cri& 

governing its disposal in a landfill (40 CFR 261.24) and there is no WAC for its on-property or 
off-site -sal. Therefore, it is considered nut us signilzcant compared to other inorganic 

compounds and is not discussed further in Section 3 -5 .  

.:.:.:.:.: .....A ........: _,. 
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A.4.3.10 Summary Discussion of Mercurv in OU3 

ed in OU3 primarily because it (mercuric sulfide) is used as a pigment in, paints, it 

in concrete (up to a baseline level of 0.03 mgkg at the FEMP), and it was used 
n of alloys in Plant 2/3, as well as in.the Laboratory. Therefore, the occurrence of 

mercury is expected to be: 

Widespread in concrete, tending toward baseline concentrations; 

At elevated levels in most media in uranium processing facilities where it waswed; and 

At elev associated with paints. 

.As shown on Table cury was detected in 42 percent (299. of 712) of solid media samples 

collected from OU3, with concamations ranging from 0.024 to 223 rng/kg (median of 0.1 mgkg). 

Mercury was detected in all sampled media, except asphalt and soil, and at the highest level in 

sediment, but at the most consistently high levels in steel coatings. It was detected in 74 of the 135 

components in which samples were coll 

process and support buildings (Recovery P1 

Plant Wet Side [13A]), but at cons 

2: 
.:+A 

of inorganics It was detected most often in 

ah Maintenance Building [12A] and Pilot 

everal. components. 

Concentrations of mercury in 50 samples exceeded 20 times the TCLP limit and are therefore 

potentially hazardous. These 50 samples include 32 steel coatings samples, five loose media samples, 
six sediment samples, two masonry samples, two acid brick samples 

two concrete chip samples. 

rete core sample, and 

Of the 50 samples exceeding 20 times the TCLP limit, 24 of the s 
buildings, 15 from process support buildings, five from the ponds and basins, and two each from 

warehouse buildings, above-ground containers, and above-ground piping, utilities, and equipment 

category. The Main Electrical Strainer House (26C) had a mercury concentration ex 
the TCLP limit in the top half inch in the concrete core sample collected. Both co 
were collected from the Electrical Power Center Building (3L). The masonry samples 

from the Main Electrical Strainer House (26C) and the Digester and Control Building ( 

acid brick samples both collected from the Main Maintenance Building (12A) exceeded 20 times the 

TCLP limit for mercury. 

were collected from process 
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Mercury is a COC because 10 percent of all samples exceeded the Part B Soil Screening Level, 

tential concern with direct contact, and because 50 samples exceeded 20 times the 

masonry, concrete and acid brick samples). Even though there is no WAC for 

or off-site disposal, mercury is considered more signijiuIllt compared to other 

inorganic contaminants and is discussed further in Section 3.5. 

A.4.3.11 Summary Discussion of Nickel in OU3 

Nickel is expected in, 

level of 9.37 mg/kg 

nickel was a minor 

in concentration fro 

y because it is a trace constituent in concrete (up to a baseline 

), nickel cladding was dissolved in the Zirnlo process (Plant 9), and 

uranium ores and ore concentrates used at the FEW. Nickel ranged 

'0.003 percent (DOE 1994a), but was concentrated up to five times 

through the removal of the uranium in the refining process. Therefore, the OccUTreIlce of nicke1,is 

expected to be: 

Widespread in concrete, tending ine concentrations; and 

At slightly elevated levels (up to 1 
was used. 

) in most media processing facilities where it 

As shown on Table AX-1, nickel was detected in 78 percent (562 of 722) of solid media samples 

collected from OU3, with cowntrations ranging from 0.48 to 53,500 mgkg (geometric mean of 

18.7 mgkg). Nickel was detected in all sampled media, with the highest concentrations detected in 

loose media. 
. . . . ,. . . . . . . . . . . . . . . ...,. .__ .__._____._ 
I ............... ....rr,: c. .... .:.:.:.:.: ....... 
I. ,. 
HZ 
y#$ .. 
p&*. 
v&-d...,y>. kg :; .... 

Nickel is a COC because one percent of all results exceeded the 

indicating a potential concern with direct contact. However, there are no hazardous criteria 

governing its disposal in a landfill (40 CFR 261 24) and there is no WAC for its on-property or 

off-site disposal. Therefore, it is considered not us significant compared to other inorganics and is 
not discussed further in Section 3.5. 

oil Screening Level, 

A.4.3.12 Summarv Discussion of Selenium in OU3 

Selenium is expected in OU3 primarily because it is a trace CoIlStituent in concrete (up to a baseline 

level of 0.47 mg/kg at the FEW). Therefore, its occurrence is expected to be widespread in 
concrete, tending toward baseline concentrations. 
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As shown on Table AX-1, selenium was detected in only 16 percent (96 of 601) of solid media 

ed from OU3, with concentrations ranging from 0.29 to 157 mgkg (geometric mean 

Selenium was detected in all sampled media, except asphalt, with the highest 

detected in loose media. 

Concentrations of selenium in seven samples exceeded 20 times the TCLP limit (20 mgkg) and are 

therefore potentially hazardous. These seven samples included four loose media samples and three 

steel coatings sampl 

remaining sample was 
these seven samples were collected from the process buildings and the 

from above-ground containers. 

Selenium is a COC 

Level, indicating a potential concern with direct contact, and because seven samples exceed 20 times 

the TCLP limit. However, there is no WAC for its on-propery or off-site disposal, none of the steel 

coating samples would be hazardous if a representative sample were taken (Le., including the 

underlying steel - see Appendix A.III.2), and 

process of this RVFS (see Volume 1, Section 

compared to other inorganic contaminants 

percent of the detected results exceeded the Part B Soil Screening 

se media is not part of the decision-making 

efore, selenium is considered no? as significanf 

cussed further in Section 3.5. 

A.4.3.13 Summary Discussion of Silver in OU3 

Silver is expected in OU3 primarily because it is a trace constituent in concrete (up to a baseline level 

of 5.42 mgkg at the FEW), and silver compounds were used as aif&gickEe .:.:.:.:. in the Plant 4. Silver 

was also associated with the photo lab and the analytical laboratory. ;mefore,  the occurrence of 

silver is expected to be: 

....... i 

SR0 8 
>%<; 
@$# 

,>,.<:*3::.. .* 
<.:<.> 

. . *V.% A,.. . 

0 Widespread in concrete, tending toward baseline concentrations; and 

0 At elevated levels in the media in the Plant 4 heat exchanger area. 

~ , ~ < : > # * ~ ~ ~  

:zs As shown on Table A.II-1 silver was detected in 36 percent (257 of 722) of solid m&&uqAes ..... 

collected from OU3, with concentrations ranging,from 0.17 to 1360 mgkg (geometric m@n of 

1.4 mgkg).' Silver was detected in all sampled media, except asphalt and soil, at the hi,@@ levels in 
loose media. 
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Concentrations of silver in five samples exceeded 20 times the TCLP limit (100 mgkg) and are 
y hazardous. These five samples include four loose media samples and one 

of these samples were collected from process buildings. 

Silver is a COC because one percent of the samples exceeded the Part B Soil Screening Level, 

indicating a potential concern with direct contact, and its concentration in five exceeded 20 times the 

TCLP limit. However, there is no WAC for on-property or off-site disposal, and loose media and 
sediments are not p 

Therefore, silver is 

not discussed further 3.5. 

decision-making process in this RVFS (see Volume 1, Section 1). 

not as sign@wrt compared to other inorganic contaminantc ,anditis  

A.4.3.14 Summarv Discussion of Thallium in OU3 

Thallium is expected in OU3 primarily because it is a trace constituent in concrete (up to a baseline 

level of 0.32 mgkg at the FEW). Therefore, the occunence of thallium is expected to be 
widespread in concrete, tending toward base1 

As shown on Table AX-1, thallium' was det 
samples collected from OU3, with concentrations ranging from 0.04 to 16 mg/kg (geometric mean of 

0.45 mg/kg). Thallium was detected in steel coatings, contxte, masonry, loose media, and sediment, 

with the highest concentrations detected in concrete chips and steel coatings. 

five percent (36 of 668) of solid media 

2 a 
Thallium is a COC because five percent of the results exceeded the il Screening Level, 

indicating a potential concern with direct contact. However, there 

governing its disposal in a'landfiu (40 CFR 261.24) and there is no WAC for its on-property or 

off-site disposal. Therefore, thallium is considered no? as sisnifiaMt compared to other inorganic 

co- , and it is not discussed further in Section 3.5. 

A.4.3.15 sum mar^ Discussion of Vanadium in OU3 

Vanadium is expected in OU3 because it is a trace constituent in concrete (up to a 
13.2 mg/kg at the Em), and it was a minor impurity in Uranium ores a& ore co 
the FEMP, with concentrations ranging from 0.003 to 2.59 percent (DOE 1994a), but concentrated up 
to five times through the removal of the uranium in the refining process. 
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As shown on Table A.II-1, vanadium was detected in 73 percent (517 of 713) of solid media samples 

OU3, with concmtrations ranging from 0.23 to 494 mgkg (geometric mean of 

anadium was detected in several samples of all sampled media, with the highest 

b e ~ g  detekted in concrete cores-d  loosemedia. 

Vanadium is a COC because one percent of the results exceeded the Part B Soil Screening Level, 

indicating a potential concern with direct contact. However, there are no hazardous criteria 

governing its disposal (40 CFR 261.24) and there is no WAC for its on-property or 

elenium is considered no? as significant compared to other inorganic 

further in Section 3.5. , 

A.4.3.16 Summarv Discussion of Zinc in OU3 

Zinc is expected in OU3 because it is a trace wnstituent in concrete (up to a baseline level of 

27.5 mg/kg at the FEW), zinc fluoride and zinc chloride were used in the production of thorium 

metal in the Pilot Plant and Plant 9, it was a in uranium ores and ore concentrates 

used at the FEMP, with concentrations 
concatmed up to five times through the 

to 0.145 percent (DOE 1994a), but 

uranium in the refining process. 

As shown on Table AX-1, zinc was detected in 92 percent (665 of 722) of solid media samples 

collected from OU3, with concatrations ranging from 2.7 to 215,000 mgkg (geometric mean of 

136 mg/kg). Zinc was detected in several samples of al l  sampled 
concentrations detected in steel coatings. 

Zinc is a COC because six percent of the results exceeded the Part 

a potential concern with direct contact. However, there are no hazardous criteria governing its 

disposal in a landfill (40 CFR 261.24) and there is no WAC for its on-property or off-site disposal. 

Screening Level, indicating 

Therefore, it is considered not as significant compared to other inorganic compounds t 

discussed further in Section 3.5. 

A.4.4 Semivolatile Organic C o m u n d  Constituent of Concern Summaries 

As described in Appendix A.2.4, semivolatile organic compounds were used at the FEW and are 

therefore expected coMaminants in OU3. Based on this knowledge, 20 major media samples and 159 

supplemental media samples were analyzed for a total of 66 semivolatile organics. Based on these 

r d t s ,  15 semivolatiles have been identified as COCs in OU3 (see Appendix A.3). The folloWing 
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sections describe the expected source of each COC at the FEW, if known, and summarize its 

detailed description of the expected and actual occurrence of all 66 semivolatiles for 

were performed is provided in Attachment A.II. 

As described below, three semivolatiles (1,4-dichlorobenzene, hexachlorobutadiene, and nitrobenzene) 
are considered mre sisnificant in comparison to the others and, therefore, a summary of the 

occurrence of these co- within OU3 is presented in Section 3.5. Note that most of the 

semivolatile compo 

cases, their exact s 
used in various materials throughout the FEW. Therefore, in most 

e are not b w n  and, are thus not included in the discussions below. 

A.4.4.1 

As shown on Table AI-1,  1,4-dichlorobemxne was detected in only two percent (2 of 112) of solid 

media samples, with concentdons of 39,000 and 344,OOO pgkg. These samples were of loose 

media and transite. The transite result, which was obtained by multiplying the actual TCLP d t  by 

20 (to account for the dilution effect of the TC 

(150,000 pgkg) and therefore considered 

t) was above 20 times the TCLP limit 

1,CDichlorobenzene is a COC because both detected results exceeded the Part B Soil Screening 

Level, indicating a potential concern with direct contact, and because the one result (in transite - 
major media) exceeded 20 times the TCLP limit. Although there is no WAC'for its on-property or 

off-site disposal, it is considered more significant compared to other Cocs and is discussed 

M e r  in Section 3.5. 

A.4.4.2 Summarv Discussion of 2.4-Dinitrotoluene in OU3 

As shown on Table AI-1,  2,4-dinitrotoluene was detected in only one percent (1 of 112) of solid 

media samples, with a concentration of 50,000 pgikg. This sample was of loose media and exceeded 

20 times the TCLP limit for 2,4-dinitrotoluene (2600 pgkg). 

2,CDinitrotoluene is a COC because the detected result exceeded the Part B Soil Sc 

indicating a potential concern with direct contact, and because the one result exceeded 

TCLP limit. However, it was not detected in 99 percent of all solid media samples or in any major 

media samples, 99 percent of the results are below the Part B Soil Screening Level, 99 percent of the 

results are below 20 times the TCLP limit, and there are no WAC for on-property or off-site 
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e' disposal. Therefore it is considered not as significant compared to other organic COO and is not 

er in Section 3.5. 

3 

4 

. As shown on Table A I - 1 ,  benzo(a)anthracene was detected in 59 percent (60 of 101) of solid media 

detected results, 56 were in loose media samples, two in asphalt, one in concrete, and one in wood. 

5 

6 

7 

samples, with concentrations ranging from 18 to 73,000 pgkg (median of 740 pgkg). Ofthe 60 

Benzo(a)anthracene is 
Level, indicating a po 

.was in major media," 

(40 CFR 261.24), and there is no WAC for its on-property or off-site disposal. Therefore, it is 

considered not 4s significant compared to other organic COG and is not discussed M e r  in 
Section 3.5. 

e 56 of the detected results exceeded the Part B Soil Screening 

ncem with direct contact. However, only one of the detected results 

o hazardous criteria governing its dLsposal in a landfill 

A.4.4.4 

As shown on Table AX- 1, benzoopYrene , ..... 

samples, with concentrations ranging'from 23 to 74,000 p e g  (geometric mean of 1660 pgkg). Of 

the 51 detected results, 49 were 1-e media, one acid brick, and one woad. 

. .. .in 50 percent (51 of 101) of solid media 

Benzo(a)pyrene is a COC because all the detected results exceeded t M ~ ~ B  s::s g Soil Screening Level, 

indicating a potential concern with direct contact. However, only ong@f7&k detected d t s  was in 
major media, all samples were below 20 times the TCLP limit, and *re is no WAC for its 

:<::s 

zz '$ 

..... &g$&+ 

on-property or off-site disposal. Therefore, it is considered not as signijkaru coqared to other 

organic COCs and is not discussed further in Section 3.5. 

A.4.4.5 Summarv Discussion of B d )  fluoranthene in OU3 

As shown on Table AX-1, benzo(b)fluoranthene was detected in 61 percent (62 of 1 

samples, with .wnczntmtions ranging from 19 to 81,000 pgkg (geometric mean of 1659 

the 62 detected results, 59 were in loose media samples, two in acid brick, and one 

Benzo(b)fluoranthene is a COC because 59 of the detected results exceeded the Part B Soil Screening 

Level, indicating a potential concern with direct contact. However, only two of the detected results 

were in major media, there are no hazardous criteria governing its disposal in a l a n W  

8 

9 

10 

11 

12 

13 

14 

Is 

16 

, 

19 

m 

21 

P 

P 

24 

25 

26 

TI 

28 

29 

30 

31 

32 

G\CRU3RIFS\.DOC A-50 O W 0 6 7  09/09/95 6:45 p.m. 



* .  & - 1 1 7 1  
FElvlP-OU3-&-DRAFT 

September 11,1995 

(40 CFR 261.24), and there is no WAC for its on-property or off-site disposal. Therefore, it is 
as significant compared to other organic COCs and is not discussed further in 

A.4.4.6 Summarv Discussion of BenzoOfluoranthene in OU3 

As shown on Table AX-1, benm(lc)fluoranthene was detected in 46 percent (46 of 101) of solid 

media samples, with concentrations ranging from 18 to 69,000 pgkg (median of 920 pgkg). Of the 

46 detected results, 4 loose media samples and one in wood. 

Benzo(k)fluoranthene because 40 of the detected results exceeded the Part B Soil Screening 

Level, indicating a m with direct contact. However, none of the detected results were 11 

in major media, there are no hazardous criteria governing its disposal in a landfill (40 CFR 261.24), 

and there is no WAC for its on-propeq or off-site disposal. Therefore, it is considered not as 

7 

8 

9 

LO 

12 

13 

14 significant compared to other organic COCs and is not discussed further in Section 3.5. 
.$ ;:. 

,.:::::.:.:.. .::.w.;: 
<.:. ,,... c .... .. ........ ..... c:.;.:., .:.. .,y.:.:, 

<... .... 

Discussion of Bis(2-Ethy-thalate .:: : in OU3 A.4.4.7 Summarv ....... .......... 

Is 

16 

As shown on Table A.II-1, bis(2ethylhexyl)@halat.&~as detected in 34 percent (34 of 101) of solid 17 

18 

19 

media samples, with concentrations ranging from 44 to 560,000 pgkg (median of 3700 pgkg).  

the 34 detected results, 32 were in loose media samples, one in concrete, and one in acid brick. 

Of 

10 

21 

22 

Bis(2ethylhexyl)phthalate is a COC because 17 of the detected r w $ E % M e d  .:.:.:.:. 

Screening Level, indicating a potentid concern with direct contact. Hkgey&r, only one of the 

the Part B Soil 
s.2 

.* 
detected results was in major media, there are no hazardous criteria &e&g its disposal in a landfill 23 

24 

.. .<:m>.. .. ..>..,. ........ Y... 

(40 CFR 261.24), and there is no WAC for its on-property or off-site disposal. Therefore, it is 
considered not as signijicant compared to other organic COCs and is not discussed further in 
Section 3.5. 

B 

26 

27 

A.4.4.8 Summarv Discussion of Carbazole in OU3 ' 2 8  

As shown on Table A.II-1, carbazole was detected in 33 percent (33 of 100) .of solid 

with concentrations ranging from 21 to 24,OOO pgkg (median of 900 pgkg). 

29 

30 

31 

32 

33 

34 

Of 
results, 32 were in loose media samples and one in wood. 

Carbazole is a COC because 18 detected results exceeded the Part B Soil Screening Level, indicating 

a potential concern with direct contact. However, it was not detected in 67 percent of the solid media 
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samples and in no major media, there are no hazardous criteria governing its disposal in a landfill (40 

there is no WAC for its on-property or off-site disposal. Therefore, it is 

compared to other organic COCs and is not discussed further in 

A.4.4.9 Summarv Discussion of chrvsene in OU3 

As shown on Table- AB-1, chrysene was detected in 70 percent (71 of 101) solid media samples, with 

concentrations 8 to 81,000 pgkg (geometric mean of 1370 pg&g). Ofthe 71 detected 

results, 65 were in 1 a samples, two in concrete, two in acid brick, two in asphalt, and one 

in wood. 
A. 

Chrysene is a COC because 23 detected results exceeded the Part B Soil Screening Level, indicating a 

potential concern with direct contact. However, only six of the detected results were in major media, 

there are no hazardous criteria governing its disposal in a landfill (40 CFEt 261.24), and there is no 
WAC for its on-property or off-site disposal. re, it is considered not us significant compared 

. to other organic COCs and is not discussed . .  

A.4.4.10 Summarv Discussion of Dibemo~a.hlanthracene in OU3 

As shown on Table AX-1, dibenzo(a,h)anthcene was detected in 14 percent (14 of 101) of solid 

media samples, with concentrations ranging from 55 to 15,OOO pg@ (geometric mean of 

1850 pg/kg). All detected results were in loose media. ..xy<<+>y.:.>..5.y<p i: ,,.,.. *.,.LA y..  
:.:>:p 
.... $4 
@;$$$*&@ 

Dibenzo(a,h)anthracene is a COC because all of the detected results e;loceeded the Part B Soil 
, . ,F$.$. 
..,....x.x.:K.:. 

Screening Level, indicating a potential concern with direct contact. However, the concentration in 
86 percent of the samples was undetected, none of the detected results are in major media, there are 

no hazardous criteria governing its disposal in a landfill (40 CFR 261.24), and there is no WAC for 

its on-property or off-site disposal. Therefore it is considered no? as significMt co 
organic COCs and is not discussed further in Section 3.5. 

er 

A.4.4.11 Summarv Discussion of Hexachlorobutadiene in OU3 

As shown on Table A.II-1, hexachlorobutadiene was detected in only one percent (1 of 102) of solid 

media samples, with a concentration of 298,000 pgkg. The sample was of transite and exceeded 20 

times the TCLP limit (l0,OOO p a ) .  Note the result was obtained by multiplying the actual TCLP 
resuit by 20 (to account for the dilution effect of the TCLP test). 

a 
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Hexachlorobutadiene is a COC because the one detected result exceeded the Part B Soil Screening 

g a potential concern with direct contact, and because it exceeded 20 times the TCLP 

that the transite is characteristically hazardous. Although there is no WAC for its 

site disposal, it is considered more signijkunz compared to other organic COCs and is 
discussed further in Section 3.5. 

A.4.4.12 Sunzmarv Discussion of Indenot 1.2.3uibwene in OU3 

As shown on Table 

media samples, with 

1370 pgkg). All det 

eno(l,2,3cd)pyrene was detected in 50 percent (51 of 101) of solid 

ons ranging from 20 to 49,000 pgkg (geometric mean of 

ts were in loose media samgles. 

Indeno(1,2,3-~d)pyrene is a COC because 50 of the detected results exceeded the Part B Soil 

Screening Level, indicating a potential concern with direct contact. However, none of the detected 

results were in major media, there are no hazardous criteria governing its disposal in a landfill 

(40 CFR 261.2), and there is no WAC 

considered nof as significant compared to o 
Section 3.5. 

or off-site disposal. Therefore, it is 

c COCs and is not discussed further in 

A.4.4.13 Summary Discussion of n-Nitrosodi-n-DroDvlamine in OU3 

As shown on Table A.II-1, n-nitrosodi-wpropylamine was detected in only one percent (1 of 101) of 

solid media samples. This sample was of loose media, with a conc&g%tW" @pf 48,000 pgkg. <....... x:z.: *z,: :. 

$& 8 
$...a& x::::; . '. 

n-Nitrosdi-n-propyIamhe is a COC because the one detected r e d  

Screening Level, indicating a potential concern with direct contact. 
detected in 99 percent of all solid media samples or in any major media, 99 percent of the results are 

below the Part B Soil Screening Level, there are no hazardous criteria governing its disposal in a 

landfill (40 CFR 261.24), and there is no WAC,for its on-property or off-site 

is considered not as signzficanf compared to other organic COCs and is not discuss 

Section3.5. , 

the €?ut B Soil 

the organic was not 

re, it 

A.4.4.14 Summarv Discussion of Nitrobenzene in OU3 

As shown on Table AX-1, nitrobenzene was detected in only two percent (2 of 113) of solid media 
samples, with concentrations of 140 and 566,000 pgkg. The detected results were found in loose 

media and transite, respectively. The concentration in the transite, which was obtained by multiplying 
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the actual TCLP result by 20 (to' account for the dilution effect of the TCLP test) exceeded 20 times 

a COC because one detected result exceeded the Part B Soil Screening Level, 

indicating a potential concern with direct contact, and because its concentration in major media 

exceeded 20 times the TCLP limit and is characteristically hazardous. Although there is no WAC for 

its on-properly or off-site disposal, it is considered more significant compared to other organic COCs 

and is discussed fiutha&.S.ection 3.5. 

A.4.4.15 

As shown on Table 

media samples, with concentrations of 730 and 14,000 pg/kg. Both of the detected results were 

found in loose media. 

orophenol was detected in only two percent (2 of 100) of solid 

Pentachlorophenol is a COC because both of results exceeded the Part B Soil Screening 

Level, indicating a potential concern with . However, the organic was not detected in 
98 percent of all solid media samples or ; 98 percent of the results are below the 

part B Soil Screening Level; and none were above 20 times the TUP limit, which is the hazardous 

criteria governing its disposal in a landfill (40 CFR 261.24). Therefore, it is considered no? as 
significant compared to other organic COCs and is not discussed further in Section 3.5. 

FEMP and are 

therefore expected co ' . ts in OU3. Based on this knowledge, 35 mjor media samples and 160 

supplemental media samples were analyzed for a total of 33 volatile organics. Based on these results, 

three volatiles have been identified as COCs in 'OU3 (see .Appendix A.3). The following sections 

describe the expected source of each COC at the FEMP, if known, and summarize 

detailed description of the expected and actual occurrence of al l  33 volatiles for whi 
performed is provided in Attachment A.U. 

As described below, one volatile (tetrachloroethene) is considered more sign@cant in comparison to ~ 

the others and, therefore, a summary of its occurrence within OU3 is presented in Section 3.5. Note 

that most of the volatile compounds were used in various materials throughout the FEW. Therefore, 
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in most cases, their exact source and use are not known. and therefore, are not included in the 

Benzene is expected in OU3 because it was used in the laboratory and in degreasing operations at the 

FEW. Furthermore, it is a major constituent in gasoline, which was used and stored at the FEMP. 

As shown on Table 

media samples, with 

were in loose media. 

ne was detected in only two percent (3 of 127 samples) of solid 

ions ranging from 18 to 2800 pgkg. All three of the detected results 

Benzene is COC because one detected result exceeded the Part B Screening Level, indicating a 

potential concern with direct contact. However, it was not detected in 98 percent of the solid media 

samples and in no major media, the maximum detected concentration is well below 20 times the 

TCLP regulatory l i t  (Le., its disposal on 1 

on-property or off-site disposal. Therefore i 

organic COCs and is not further discussed in 

is not regulated), and there is no WAC for its 

not as signijkmt compared to other 

A.4.5.2 Summarv Discussion of Stvrene in OU3 

As shown on Table AX-1, styrene was detected in eight percent (9 of 113 samples) of solid media 

samples, with concentrations ranging from 25 to 3100 &kg @eo 
the detected results were in loose media and one was in acid brick. 

‘mean of 66 pgkg). Seven of 

Styrene is a COC because one detected result exceeded the Part Level, indicating a 

potential concern with direct contact. However, it was not detected in 92 percent of the solid media 

samples and was detected in only one major media sample. Furthermore, 99 percent of the detected 

concentrations are below the Pan B Soil Screening Level, there are no hazardous c 

its disposal in a lamifdl (40 CFR 261.24), and there is no WAC for its on-property 

disposal. Therefore it is considered not as significant compared to other organic 

further discussed in Section 3.5. 

A.4.5.3 Summarv Discussion of Tetrachloroethene in OU3 

Tetrachloroethene is expected in OU3 because it was used in degreasing operations at the FEMP as 
well as a coolant in the Pilot Plant Remelt Furnace. 
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As shown on Table AX-1, temchloroethene was detected in 12 percent (15 of 125 samples) of solid 

with concentrations ranging from 1 .O to 1,180,OOO pgkg (geometric mean of 

of the detected results were in loose media, seven in concrete, one in acid brick, and 

. The transite, with analytical result of 59 mgL, exceeded the TCLP limit (ie., 

greater than 0.7 mgL) in the Ore Refinery Plant (2A). 

Tetrachloroethene is a COC because one detected result exceeded the Part B Screening Level, 

indicating a potential, 

TCLPlimit. Alth 

significant compared 

with direct contact, and because the same result exceeded 20 times the 

no WAC for its on-property or off-site disposal, it is considered more 

organic COCs and is discussed further in Section 3.5. 

A.4.6 PesticidePCB Constituent of Concern Summaries 

As described in Appendix A.2.2, pesticides and PCBs were used at the FEW and are therefore 

ntamimm in OU3. However, they are expected to be limited in both level and exPected co .a,, 
abundance. Based on this knowledge, 22 major,j&dia samples and 16 supplemental media samples 

@ 'e?, 
were analyzed for pesticides/PCBs. Based on~@&&esults, three pesticides and two PCBs have been 

.@ wy,. $,,, v*.. ...... 
identified as COCs'in'OU3. .x.& <,,.&*.: I .  

Of the 28 FCB/pesticide contamham for which analyses were performed, 16 were detected during 

analyses of the OU3 remedial investigation samples. Twenty-seven of the samples analyzed for 

pesticides/PCBs exceeded the Part B Soil Screening Levels. Howevt@%ti~of the samples exceeded 

20 times the TCLP l i t .  Also, none of the samples analyzed excea$&&@ 50 ppm limit for PCBs 

established by the Toxic Substances Control Act (TSCA) (40 CFR 748). .,..... The following sections 
discuss the frequency of detections and relative levels of detections for each pesticidePCB COC in 
OU3 materials. 

:w 

wy y 

&w.. . ,&*,,> 

<;.:.:.:<fl<.::::::: :.A y<AV ..... ......_ : ...,.... ..> ..c. 
A.4.6.1 Summarv .Discussion of alDha-Chlordane in OU3 

As shown on Table A.II-1, alpha-chlordane was detected in six percent (two of 35) of SOB m h  

samples, with doncentrations of 5.4 and 71 pgkg. Both of the detected results were in &Crete chip 

samples. The maximum concentration of gammachlordane was also detected in one of?h& 

. . . .;.:.* +<:.:: 

j$j . . .  . .  , 

samples. 

alpha-chlordane is a COC because its concentration in one sample exceeded the Part B Soil Screening 

Level, indicating a potential concern with direct contact. However, it was not detected in 94 percent 
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of the solid media samples, and 97 percent of the results were below Part B Soil Screening Criteria. 

e detected results were well below 20 times the TCLP limit (60oO pgkg) (Le., its 

1 is not regulated), and there is no WAC for its on-property or off-site disposal. 
considered not as significant compared to other organic COCs and is not discussed 

further in Section 3.5. 

A.4.6.2 Summarv Discussion of Dieldrin in OU3 

As shown on Table 

concentrations 
results were in concr 

eldrin was detected in 15 percent (5 of 34) of solid media samples, with 

.6 to 6.9 pgkg (geometric mean of 3.9 pgkg). Four of the detected 

and one in soil. 
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6 

1 

8 
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11 

Dieldrin is a COC because two of the detected results were above the Part B Soil Screening Level, 

indicating a potential concern with direct contact. However, it was not detected in 85 percent of the 

el, there are no hazardous criteria governing its 

u 

13 

14 

IS 

disposal in a landfill (40 CFR 261.24), and 16 

Therefore, it is considered not as signifi 17 

Section 3.5. 18 

19 

solid media samples and was detected in only four major media samples. Furthermore, 94 percent of 

the results were below the Part B Soil Sc 

WAC for its on-property or off-site disposal. 
..IO other organic COCs and is not discussed in 

A.4.6.3 Summarv Discussion of mmma-chlordane in OU3 20 

As shown on Table AX-1, gamma-chlordane was detected in nine peroent .:.:.s @ree of 35) of the solid 

media samples, with concentrations ranging from 0.42 to 76 pg/kg. Qyg@ the detected results were 
E 

zs .; 

in concrete chips and one in soil. The.maximum concentration of g b s h l o r d a n e  ,y= was also detected 

in one of the concrete chip samples. 
>>::::p>z>A, 

gamma-<lhlordane is a COC because its concentraton in one sample exceeded the Part B Soil 

Screening Level, indicating a potential concern with direct contact. However, it was 

91 percent of the solid media samples and was detected in only two major media 

Furthermore, 97 percent of the results were below the Part B Soil Screening Level, and 

WAC for its on-property or off-site disposal. Therefore, it is considered no? as sign.@ 

to other organic COCs and is not discussed in Section 3.5. 
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A.4.6.4 Summarv Discussion of Aroclor-1248 in OU3 

or-1248 was detected in five percent (two of 37) of solid media 

om of 53 and 1700 pgkg. These detections were in samples of soil and 

Aroclor-1248 is a COC because both detected results exceeded the Part B Soil Screening Level, 

indicating a potential concern with direct contact. However, it was only detected in six percent of all 
solid media samplesv 

its on-property and o 
disposalinalandfill 

other organic COCs 

detected concatration is well below the TSCA limit controlling 

sal (50,000 pgkg), and there are no hazardous criteria governing its 

261.24). Therefore, it is considered nof as sigruflcanf compared to 

cussed in Section 3.5. 

A.4.6.5 Summarv Discussion of Aroclor-1254 in OU3 

As shown on Table A.II-1, aroclor-1254 was detected in 38 percent (14 of 37) of solid media 
samples, with concentrations ranging from 41 t 

detected d t s  were in soil, eight in concrete,. 

pgkg (media of 35 pgkg). Five of the 
in a loose media. 

c 

Aroclor-1254 is a COC because all of the detected results were above the Part B Soil Screening 

Level, indicating a potential concern with direct contact. However, it was not detected in 62 percent 

of the solid media samples and was detected in only eight major media samples. Furthermore, the 

maximum detected concentration is well below the TSCA limit co on-property and off-site 

disposal (50,000 pgkg) ,  and there are no hazardous criteria gov sal in a l a n W  

(40 CFR 261.24). Therefore, it is considered not as SignijZcanf com&ed .,.:.:.:< to other organic COCs and 
&s~.:. 

is not discussed in Seaion 3.5. 

A.4.6.6 Summarv Discussion of Aroclor-1260 in OU3 

As shown on Table A.II-1. a~roclor-1260 was detected in 22 percent (eight of 37) of 

samples, with concentrations ranging from 24 to 3400 pgkg (geometric mean of 62 

the detected results were in concrete, two in soil, and one in loose media. 

Aroclor-1260 is a COC because all of the detected results were above the Part B Soil Screening 

Level, indicating a potential concern with direct contact. However, it was not detected in 78 percent 

of the solid media samples and was detected in only five major media samples. Furthermore, the 

maximum detected concentration is well below the TSCA limit controlling its on-property and off-site 
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disposal (50,000 F o g ) ,  and there are no hazardous criteria governing its disposal in a landfill 

4). Therefore, it is considered not as significant compared to other organic COCs and 

in Section 3.5. 

A S  CHARACTERIZATION BY SAMPLED MEDIA TYPE WITHIN OU3 

This section provides a level of data summary and evaluation that is intermediate between the detail in 
Attachment A.III and the summary in Section 3.6. As such, only COC contamination in major media 

(Le., acid brick, asp e chips and cores, masonry, steel coatings, and transite) is addressed. 
A summary of the 

reasons: 

1. 

e d o n  data by COC within major media is needed for two primary 

The complete set of analytes within all sampled media is so large (175 separate 
analytes in 12 media types) that it can be overwhelming and beyond the interest of 
myreaders;  and 

1 

2 

3 

4 

6 
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9 

2. The summary provides an intermediate level of detail that allows significant issues to 
be better highlighted. 17 

& &. 

.e .mg. 

.:.:.:.:.:.... .:.:..:.:.c.. 2r q*:. 
-.)T.:. .... .,., 

18 
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14 
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16 

;g ......:,:.: *=; 
...,. ..,. <.&$&<.: 

.,.,,... .... . _x ..,........ 
The summary in this section. addresses the ch&ae@ion &,*(.... 

comprise a significant portion of OU3. material. This information is useful for identifying the material 

results for sampled media within OU3 that 19 

20 

21 types that may drive FS treatment or disposal options, without the distraction of often insignificant 

details. 22 

23 

Attachment A.DI presents a summary of the constituent concenrratio resultsforallsampled ' ' 24 

e., acid brick, asphalt, 25 
Y...... 

media. The presentation in Attachment A.III is organized by major 
*s.:< 

concrete chips and cores, masonry, steel coatings, and transite) and-supplemental media (i.e., WAC 

filters, loose media, sediment and sludge, wood, and unknown liquids) and consolidates the 

information across components. The reader is referred to Attachma III for Statistical summaries and 

evaluations of the complete data set for each sampled media type. 

..... 
.A'.:. .:.:.;.: :z+ 
.:.:.:.:. a? ..... 
...,. Y 

A.5.1 Acid Brick 

Acid brick was used in several wet process areas as a protective layer for the under1ying;hFcrete. It 

is a heat-treated material that is non-porous and resistant to chemical attack. Since acid brick is 
nonporous, significant penetration of contaminants is not expected. 

26 

n 

28 

29 

30 

31 

32 

33 

34 

35 

A-59 



FEMp-OU3-RVFS-DRAFT 
Septembex 11, 1995 

A total of 33 acid brick samples were taken for analysis of radiological and chemical contamination. 

f the samples was analyzed only for volatile organics and not inorganics. The 

bes the results of the analyses of acid brick samples. In summary, acid brick contains 
f isotopic and elemental uranium, isotopic thorium, technetium-99, and radium-228, 

and samples from five components contain potentially hazardous levels of chromium, lead, and 

mercury. 

The results of radio1 

Table A.m-1. As 

le analyses for acid brick are statistically summanzed ‘ i n  
indicates, the number of analytical results available from acid brick 

0 21 analytical results are reported for cesium-137,1ead-210, radium-226, 
radium-228, strontium-90, technetium-99, Uranium-234, and uranium, 

20 analytical results are reported for americium-241, neptunium-237, 
P~U~OII~UXU-238, pl~t0niUm-239/240, :.,, po30niUm-210, >....A %._I uranium-235/236, q d  *.. c.:.:.:.. .$: $$$: uranium-238, ,*$>Sp&f$. >$\:$. 

.......... 
.it(<, ,..A 

18 analytical d t s  are reported&x pl&kum-241, thorium-228, thorium-230, and . 

thorium-232, 

0 6 analytical results are reported for thonun-227. 
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AU radioactive constituents were detected in at least one sample, ~ ~ ~ ~ c e p t i o n  .:.: ..... of thorium-227. 25 
9,s 83 .. 
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Radionuclide sample analytical results. can be compared with the w&&g :,&E” concrete baseline 
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concentration (sample-to-baseline/screen ratios are included in parentheses for each radionuclide). 

The geometric mean of sample analytical results is used to compare lognormally distributed 
radionuclide sample results to baseline concentrations. The mean of sample results ex& the 

i.:.:;. “.if: 

The minimum sample result detected exceeds the corresponding concrete baseline c o n a o n  for 34 

35 the following radionuclides: americium-241; cesium-137; radium-228; thorium-228, thonum-230; and 

thori~m-232. 36 
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This suggests that these analyte's baseline concentrations exceed the analyte's detection limits. None 

sample results detected are less than the corresponding baseline or concentration. 
acid brick in OU3 contains elevated levels of every radionuclide sampled. 

AS.  1.2 Inorganic Contamination: 

Twenty-four acid brick samples were taken from eleven components for analysis of Target Analyte 

List (TAL) inorganics As shown on Table A.m-1, all of the 16 inorganic COCs for which analyses 

were performed we 

selenium, silver and 

manganese) were 

, except thallium. All but six (antimony, beryllium, cadmium, 
were detected in at least 12 samples. Two inorganics (barium and 

in all 24 samples. 

Table A.III-3 Summarizes the inorganic commination in acid brick that exceeds 20 times the TCLP 

limit. Ten samples exceeded one or more of the limits for chromium, lead, or mercury. Lead was 

detected at concentrations greater than 20 times the TCLP limit (i.e., greater than 100 mgkg) in five 

samples, with concentdons up to 518 mgkg. mium was detected at concentrations greater than 
20 times the TCLP limit (Le., greater than 1 ) in four samples, with m- 'om up to 
407 mgkg, and mercury was detected at co 

greater than 4.0 mgkg) in two samples, with concatrations up to 5.2 mg/kg. 

greater than 20 times the TCLP limit (i.e., 

The most extensive inorganic co- a 'on is associated with the Denitration Area of the Ore 

Refinery Plant (2A), where results exceeded 20 times the TCLP W;WWs$h chromium and lead. 

The Digestion Area and the Extraction Area of the Ore Refinery P l&: ( ,  o:c ,:,. ,...... .. also have results for lead 

that exceed 20 times the TCLP limit. The other components with r d t s  that exceed these limits 

include the Special products Plant (9A), Pilot Plant Wet Side (13A), Metal Dissolver Building (2D), 

and Main Maintenance Building (12A). 

..... .;<.:.> 

$8, '3 

,>,,@ .&,... ..,.,, .. 

~ . ~ ~ ~ . : ~ ~ ~ ~ ~ ~ ~ ~  TCLP Results - Inorganics 

Three acid brick samples were analyzed using the TCLP. Tables AX-3 through A.If-6 Crompse the 
.:.:.:,:. ....... 

.:.;.:.:. 

,results of the TCLP analyses with those for total inorganics. Note that only analyses forghich .:.:.:.:. the 

leachate concentration was below the theoretical maximum concentration, based on all &&e metal in 
the solid sample leaching, are considered reasonable. 
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TCLP. chromium was detected in the TCLP leachate of the respective sample at 0.116 mg/L, well 

limit of 5.0 mg/L and indicating that only two percent of available chromium 

e solid sample. Lead was detected in the TCLP leachate of the respective sample at 

ell below the TCLP limit of 5.0 m a ,  and indicating that only one percent of the 

available lead leached from the solid sample. 

From 0.8 percent (arsenic) to 77 percent (silver) of the TAL inorgauics leached out in the TCLP test. 

Based on this, a co of 20 times the TCLP limit in the solid sample will be used to 

of acid brick that is potentially hazardous. 

Three acid brick samples from two components were analyzed for semivolatile organic constituents. 

Only four of the 15 semivolatile COCs Ibenzoopyrene, benzo(b)fluoranthene, 

bis(2-ethylhexyl)phthalate, and chrysene] 

Benu>(b)fluoranthene and chrysene were each d 
semivolatiles were found in only one sample. 

ses were performed were detected. 

in two samples. All other detected 

All semivolatile COCs detected in acid brick were collected from the Northern area of the Pilot Plant 

Wet Side (13A) or the Digestion area of the Ore Refinery Plant (2A). 

A.5.1.4 Volatile Organic Contamhat ion: 

Four acid brick samples from two components were analyzed for volatile organic constituents. Only 

two of the three volatile COCs (tetrachloroethane and styrene) for which analyses were performed 

were detected, each in one sample collected from the Northern or Central areas of the pilot Plant Wet 

Side (13A). 

No volatile COC for which a TCLP limit exists was detected. 

AS. 1.5 Pesticide/pcB Contamination: 

None of the acid brick samples were analyzed for pesticides or PCBs. 

A 4 2  09/09/95 645p.m. 
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A.5.2 AsDhalt 

n material used in the construction of roads and pads at the FEh4P. Samples of 

by chipping away the d a c e  using a jackhammer, hammer drill, or chisel. 

was intended to be representative of the maximum expected radiological and chemical 

contarmnat ' ion (note that these locations may be different) based on nonintrusive sampling results and 

process bowledge. 

A total of four 

The following describ 

elemental uranium 

were taken for analysis of radiological and chemical comminati on. 
ts of those analyses. In summary, asphalt contains elevated levels of 

les are potentially hazardous. 

A.5.2.1 Radiological Contamination: 

The results of radiological sample analyses for asphalt are statistically 
Four analytical results are available from asphalt. With the exceptions of americium-241 and 

neptunium-237, all radionuclides and 

* ed in Table A.III-1. 

in at least one sample. 

Radionuclide sample analytical results can with the corresponding concrete baseline 

concentration (sample-t+baseline/screen ratios are included in parentheses for each radionuclide). 

The arithmetic mean is used for comparing results that can not be assigned a stathtical distribution to 

baseline radionuclide wncenmtions. The mean of sample results exceeds the baseline concentration 

.-.-...-. 
*;;; .> 
$$&> .,.,...,.,. :.% 
@$--"':$ 

The minimum detected sample result exceeds the corresponding conc@e i....... bkline concentration for 

technetium-99, uranium, and plutonium-238. This suggests that an analyte's baseline wncentrations 
exceed the analyte's detection limit. 

:&;;$;&.> 

Plutonium-239/240 was not detected above 'the corresponding baseline wncentrations. This indicates 
that this radionuclide was not found in elevated'concentrations in the asphalt sampl 

A.5.2.2 Inorganic Contamination 

Four asphalt samples were taken from three components and analyzed for TAL inorganics. As shown 

on Table A.m-1, nine of the 16 inorganic COCs for which analyses were performed, except 

antimony, beryllium, cadrnium, mercury, selenium, silver, and thallium, were detected. Six COCs . .  

(arsenic, barium, lead, manganese, vanadium, and zinc) were detected in all four samples. 
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The most extensive inorganic contammt~ 'on is associated with the Decontamination Pad (74P), which 

results for four inorganic COCs, arsenic, chromium, copper, and lead. Sampling 
-002) indicated maximum values for barium, vanadium, and zinc. 

None of the asphalt samples exceeded 20 times the TCLP limit for any inorganic contaminant. 

A.5.2.3 Semivolatile Organic Contamination 

Two asphalt samples, roads, were analyzed for semivolatile organic constituents. Only two 

ene] of the 15 semivolatile COCs for which analyses were performed 

were detected, and e semivolatiles were detected in both samples. 

There are no TCLP liits for the detected semivolatiles. 

A.5.2.4 Volatile Organic contamination 

The same two asphalt samples that were dyze&&r .?>.>. semivolatile contaminants were also analyzed 

for volatiles. None of the volatile COCs were.&&bd .:c .&.. in the asphalt samples. 
;# <.:.Ah *$?+:. <.<g:Zv. b .(C.X<*! 

... 

.,,..A 

..... :.. - ......? ,.. ....... . . .  

A.5.2.5 PesticidePCB Contambation 

Both samples analyzed for semivolatile/volatile organics were also analyzed for pesticides and PCBs. 

None of the six pesticides/PCBs for which analyses were performed were detected in either sample. 

A.5.3 Concrete Chi~s 

Concrete constitutes nearly 59 percent of the total weight of OU3 
caustics were used in process operations in these areas; therefore, simcant penetration of 

CO ntamimm is not likely. 

. Neither acids nor 

A total of 193 wncrete chip samples were taken for analysis of radiological and chemical 
Wntamtnat a ion. The following describes the results of those analyses. In summary, S 

contain elevated levels of isotopic and elemental uranium, technetium-99, and sampl 

components Contain potentially hazardous levels of barium, chromium, lead, and 
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A.5.3.1 Radioloeical Contamination 

radiological sample analyses for concrete chips are statistically ‘zed in 
table indicates that the number of analytical results from concrete chips for each 

0 

0 

0 

,o  

0 

158 analytical results are reported for uranium-234; 

156 analytical results are reported for uranium-235/236 and uranium-238; 

152 

151 

150 

ts are reported for cesium-137, technetium-99, and uranium, 

ts are reported for radium-228; 

are reported for plutonium-238, plutoniUm-239/240, and 
strontium-w, 

149 analytical results are reported for lead-210; 

148 analytical results are reported for neptuniur1.~237, polonium-210, radium-226, 
th0riUm-228, tho&-230, thoi  

142 analytical results are report 

85 d y t i c a l  results are report 

10 analytical results are reported for thorium-227. 

All radionuclides and uranium were detected in at least one sample,~~w.~ssK~w~~~ Y,.... 

.... .. .... ... ...... 
......... .t.x ..... 
zs :* 2 
y $ $  ...,.., v,.*:$ :t?<?-,<:< 

Radionuclide sample analytical d t s  can be compared with the co&ponding .... x.. concrete baseline 

1 

concentration (sample-to-baseline/screen ratios are included in p 

The geometric mean of sample analytical results is used for comparing lognormally distributed 

radionuclide sample results to concrete baseline radionuclide concentrations. The mean of sample 

results exceeds the baseline concentration by the greatest ratios for technetium-99 (1 1.8), 

(17.3), d u m - 2 3 4  (10.7), uranium-235/236 (10.4), and uranium-238 (15.5). 

for each radionuclide). 

None of the h u m  sample d t s  detected are less than the corresponding baseline 

This indicates that elevated levels of every radionuclide and uranium were detected in surface concrete 

from at least one location within OU3. 
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A.5.3.2 Inorpanic Contaminatim 

concrete chip samples were taken from 90 components for analysis of TAL inorganics. 

le A.III-1, all of the inorganic COCs for which analyses were performed were 

but seven (antimony, beryllium, cadmium, mercury, selenium, silver, and thallium) 
were detected in at least 111 samples. Barium and manganese were detected in all samples. 

Table A.III-3 summarizes the inorganic contarmnatl a 'on in concrete chips that exceeds 20 times the 
TCLP limit. Five 

detected at greater 

detected at greater 

2730mgkg. This 
samples, with conamrations ranging up to 640 mgkg) and barium, cadmium, and mercury (each 

detected at greater than 20 times the TCLP limit in one sample, with concentrations of 5890,29.4 

and 4.8, respectively). 

, chromium, lead and mercury) of the eight RCRA metals were 
the TCLP limit. Most significant of these is lead, which was 

the TCLP limit in 13 samples, with concentrations ranging up to . 
(detected at greater than 20 times the TCLP limit in five 

The most extensive inorganic comamimi 
the Recovery Plant @A), where results ex 

chips is associated with the Ball Mall Area of 

the TCLP limit for barium, chromium, and 

lead. The Muffle Furnace Area and the UAP Furnace Area of the Recovery Plant (8A) exceeded 20 

times the TCLP limits for cadmiurn and lead. Other components which had results exceeding these 

limits include the Boiler Plant (lOA), Pilot Plant Thorium Tank Farm (13D), Cooling Towers (200, 

Electrical Power Center Building (3L), Green Salt Plant (4A), Met.ds$Pm&wion s; Plant (5A), Metals 

Fabrication Plant (6A), Special Products Plant (9A), Service Buildin&~J&!Pilot ... :.:.:. Plant Annex (39, 
-5 f 

:.:.:.:.: .... .*s: and the Incinerator Building (39A). 
x<zm$w, .:.:...:.:, 

TCLP Results - Inorpanics 

Nine concrete chip samples were analyzed for TCLP inorganics. Tables A.II-3 through A.II-6 
compare the results of the TCLP analyses with those for TAL (total) inorganics. Th 
were taken in the same general area as the listed samples collected for analysis o 
Note that only analyses where the leachate concentration was below the theoretical 

concentration, based on all of the metal in the solid sample leaching, are conside 

Only one TCLP metal, lead, in the Sump Processing System Area of the Pilot Plant Wet Side (13A), 

was detected at greater than 20 times the TCLP limit in the solid sample (105 ma). Lead was 
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detected in the corresponding TCLP leachate at 0.0075 mg/L, well below the TCLP limit of 1 

cating that only 0.14 percent of the available lead leached from the solid sample. 

(iron) to 57.9 percent (sodium) of the TAL inorganics, and a maximum of 

2 

3 

4 

46 percent (silver) of TCLP metals, leached out in the TCLP test. Conservatively assuming that up 

of 40 times the TCLP limit. This would indicate that the con-on of barium, cadmium, 

chromium, lead, and, (the only inorganics with results greater than 20 times the TCLP limit) 

would have to exceed ,200,200, and 8 mgkg to be potentially hazardous. Based on this, 

concrete chip samples eral process areas/components could be potentially hazardous, but only 

with regard to levels , chromium, and lead. 11 

5 

6 

7 

8 

9 

10 

to 50 percent of any single metal could leach out in a TCLP test indicates a hazardous screening level 

As noted in Section 2.3, the concrete chip samples are not truly representative. In most cases, the 

samples were taken from the top half-inch of an assumed &inch thickness. Assuming the concrete 

below the concrete chip is at the OU3 baseline 

even the sample with the bighest lead co 
reasonable, since the concrete chip samples 

not expected to penetrate to any signiiicant depth. Based on this, no concrete in the areas where 

Concrete chip samples weie taken is expected to be characteristically hazardous due to TCLP metals. 

However, to be conservative, samples exceeding 40 times the TCLP limit will be considered 

n for all inorganics would indicate that not 

odd be hazardous. This assumption is 
dry process areas where mntarmrm ' 'onis 

potentially hazardous. 

A.5.3.3 Semivolatile Organic Contamination 
.... . . 

Eight samples from four components were analyzed for semivolatile organic constituents. Only three 

of the 15 semivolatile COCs for which analyses were performed were detected. Chrysene was 

detected in two samples, with benzo(a)anthracene and bs(2-ethylhexyl)phthaW detected in one 

sample. 

.:.:.:.:. .:.: ...,. . . ..... 
The most extensive semivolatile COC contambation was found in concrete chip samples fjDUected 

from the Uranium Machining area of the Special Products Plant (9A) and the New Dnm&orage area 

of the Plant 1 Storage Pad (74T). 

:e. . . .  . .  , 

No semivolatile COCs that were detected have TCLP limits. a 
A47 09109B5 6:45 p.m. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 



FEMP-OU3-RVFS-DRAFT 
September 11. 1995 

A.5.3.4 Volatile Organic Contamination 

samples that were analyzed for semivolatile organics were also analyzed for volatile 

ne of the three volatile COCs for which analyses were performed was detected. 

e was detected in one sample collected from the Northern area of the Pilot Plant Wet 

Side (13A). 

Tetrachloroethene was detected at a wncentration 3 pgkg, well below 20 times the TCLP limit of 

hazardous. 

' A total of 14 -1 

pesticide COCs and all three PCB COCs were detected. Of the pesticides, dieldrin was detected in 
-four samples, alpha-chlordane and gamma-chlordane were each detected in two samples. Of the 

P a s ,  Aroclor-1254 and Aroclor 1260 were 

detected in only one sample. All three 

Sewage Treatment Plant Incinerator (39D). 

n from 12 cornpone& for analysis of pesticides and PCBs. All three 

two samples, and Aroclor-1248 was 

in concrete chips collected from the . 

The only detected pesticide with a TCLP limit is chlordane. It was detected at a maximum 
concentration of 4 p e g  (sum of alpha-chlordane and gamma-chlordane) in a concrete chips collected 

from the Quonset Hut #3 (62), well below 20 times the TCLP limit of 6OOO pgkg required to even 

be potentially hazardous. :,~yqss:y:~:::~>~. .s:.:.:.: v.:.: :$$a: ..... .... . .... ......... 

TCLP Results - Organics 

Nine concrete chip samples were analyzed for the leachability of organics using the TCLP test. 

These results, compared to the organic concentration in the core itself, are summarized on 
Tables AX-3 through A.II-6. Although nearly all of the results for both the total 

were below detection limits (designated as less than [e]), the reported detected 

this comparison. The results from only one sample were above detection limits 

phenanthrene) indicated an amount leached of 9.5 percent. Many of the other analyses are unreliable, 

since the apparent percent leached is grater than 100 percent (designated as a dash [-I). The 

remaining results, although not definitive, indicate, based on the detection limits, a wide range of 

contarmnant in the sample leaches during the TCLP test. Since none of these results definitively 
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indicate leachable percentage, a conservative estimate of 100 percent (i.e.* 20 times the TCLP limit) 1 

assess the potential for being a hazardous waste. 2 

3 

4 

Concrete core samples were collected from wet process areas to determine the vertical distribution of 5 

collhmmam within OU3 media. 6 

. 7  

8 The majority of the nts in OU3 have concrete floors or pads associated with them. Materials 

spilled onto this con netrate its surface and migrate downward. Samples designed to 9 

constituent distribution in concrete floors and pads were collected by 

extracting concrete g from three depths. These sequential grab samples are called "cores" 

in this report for convenience. Section 2.0 of this report contains additional details on this aspect of 

the sampling and analysis plan. 

A total of 375 concrete core samples were tak 

determine the vertical 10 

11 

l2 

I3 

14 

Is 

COntarmna tion. The following describes the those analyses. In summary, concrete cores 16 

contain elevated levels of isotopic and el , tecbnetium-99, radium-228, thorium-230, 17 

and lead-210, and samples from 19 components contain potentially hazardous levels of barium, 18 

chromium, lead, and mercury. 19 

analysis of radiological and chemical 

20 

21 

a 

Data from concrete cores collected within a component yield a co- . . profile over depth at 
specific locations in OU3. Concentration profiles were evaluated to identi@ .:,t.::,,.,-'.. 1 trends that could be used 

of the evaluation and its corrlusions. Attachment A.llI.4 presents summary statistics for concrete 

s<<.:. 

933 f 

at the FEMp. m&b&ion .:.=.: summafizes the 23 
x.$ss :.:.:. 

to assess the vertical distribution of commhants 

24 

core samples used in this study and provides a discussion of vertical distributions constructed for each 

COntarmnant - from available data. 

A.5.4.1 Radio1og;ical Contamination 

All radionuclides were detected in at least one concrete core sample from each depth, 

radionuclide was detected in 100 percent of the samples collected. Mace and sub 

concentrations of technetium-99 and uranium exceed their respective baseline concmtrations in most 

of the locations sampled. Summary level discussions of the distributions of these constituents are 

provided below. Concentrations of thorium-230, radium-228, and thorium-230 measured in the first 

half-inch of concrete exceed their baseline concentrations in the majority of cases. 
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Table A.III-1 presents summary statistics for radionuclide concentrations in concrete cores. Synopses 

of i the concrete core sampling efforts are offered below: 

41, cesium-137, neptunium-237, plutonium~238, plutonium-241, and 
were detected in fewer than 50 percent of the samples collected from all core 

0 Plutonium-239/240 was detected in fewer than 50 percent of the samples cbllected from 
the 0.5 to 1.0 inch and greater than 1 inch core sampling intervals. 

their respective concrete baseline concentrations in all three concrete 
over 50 percent of the time. 

teChnetiUm-99, th0riUm-230, Uranium, Uranium-234, 
uranium-238 exceed their respective concrete baseline 

concentrations in the top %-inch of wncre!te core over 50 percent of the time. 

Technetium-99, uranium, d u m - 2 3 4 ,  uranium-235/236, and uranium-238 exceed their 
respective concrete baseline concentrations in the second %-inch of concrete core in over 
50 percent of the samples. 

A.5.4.1.1 

Data indicates the highest radionuclide come 
concrete, but the vertical distribution of radionuclides in concrete is unprediaable 

(Attachment A.III.2.4). This can be illustrated by examining elemental uranium concentrations. Data 
on isotopic uranium (uranium-234, uranium-235/236, and uranium-238) parallel the elemental 

uranium analyses; therefore, only the elemental uranium d t s  are below. Isotopic 

e generally found in the top %-inch of 

uranium is discussed in Attachment A.III.2.4. The elemental evaluated came 

from three depths at 83 locations: 

0 Cores contain in^ uranium concentrations at or below concrete baseline concentrations. 
Uranium concentratiolls in 8 cores fall below the baseline concentrations for uranium in 
concrete. These cores were excluded from the trend analysis. 

0 Uranium concentration ~ m f i l e ~  that decrease with depth. Uranium conced.o.ns. y.:.:5w>:.:w~<~k;5 ..in 
56 cores decrease with increasing depth from the surface. Thirty-two of ~&esj$ko2ijs 
exhibit surface uranium concentfatons exceeding 500 ppm. Figure A-15 dep@ts the 
depth profile of these wres. The figure plots normalized uranium concern 
against the sample's depth from the surface.' The wncemation data was no,&>ized 
by dividing the Concentration at each depth by the Concentration in the first %-inch 
interval. Surface wncmtrations of each core, in ug/g, are also plotted along the 
X-axis of this figure. This presentation illustrates the rate at which uranium 
decreases as depth increases is not solely a function of either depth or of surface 
uranium c o n m o n s .  
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Uranium concentration Drofiles that in the first decrease and then increase with 
Uranium concentrations in 12 cores first decrease and then increase as depth 

surface increases. Concentrations in the lower reaches of 80 percent of 
e cores remain below 50 ppm. Uranium concentrations in a core taken from the 

nt area of the Recovery Plant (8A) drop from almost 5000 ppm at the 
than 100 ppm in the first inch before increasing to almost 6OOO ppm 

in the 1.0 to 4.0 inch interval. 

0 Uranium concentration Drofiles that increase in the first inch and then decrease. 
Uranium concatrations in seven cores are higher in the middle sections than in the 
top or bottom of the core. Midsection concentrations in these seven cores range 
from 19 PPm- 

Figure A-16 presents uranium profiles from the 19 cores in the last two groups. As in the 

1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

I3 

14 

previous figure, concatrations data were normalized by dividing the concentration at each depth by ' 

subsurface uranium concentrations. A likely explanation for this involves the history of the concrete 

being sampled. Concrete slabs, such as fl 
modifications over time. Examples of constru 

of concrete for trenches, sumps, and new 

pads. These imperfections in the structural the concrete create avenues for infiltration of 

radionuclides, resulting in nonuniform patterns of commination. In addition, concrete can be sealed 

with paint; existing contamination may be covered by pouring a new layer of cokete  over older 

sections of concrete flooring. t4 

The data, combined with historical knowledge of the concrete floors 
most of the concrete within OU3 production areas will exhibit a 
depth. However, some of the concrete from near crack and consmaion modi6cations can be 

expected to show unpredictable patterns of Uranium co- ' 'on. Datapresentedin 29 

Attachment A.III.2.4 indicate that other analytes show similar distriiutions. 

A.5.4.1.2 b a c t  of Solubilitv on the Penetration of Radionuclides into Concrete 

In theory, more soluble radionuclides penetrate a porous material like concme more 
less soluble radionuclides. Concentdon profles of technetium-99 and thorium-230 were compared 

to each other to investigate the impact of a radionuclide's solubility on its ability to penetrate 

concrete. These two radionuclides were compared because the prevalent form of technetium found in 
the environment tends to be quite mobile in the environment, while thorium tends to be much less 

1s 

16 
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the concentration in the first %-inch intend. This plot further illustrates the unpredictable nature of 

subject to cracking and construction 
cations that occurred to OU3 flooring 

include installation of equipment anchor bolts m 
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mobile. Available data confirms this in the majority of cases, but a subset of the data highlights the 

e of subsurface co- 'on in OU3 concrete. 

data is available from 87 cores. Three of these cores do not have concentration data 

r all three depths. Fiftyeight of the remaining 84 cores contain concentrations exceeding 

the technetium-99 concrete baseline concentration. Within this group, 44 cores exhibit technetium-99 
concentmiom that decrease as depth increases. Figure A-17 plots of technetium-99 concentrations 
against the sample 

and the first depth int 
concentration of 0.86 

0.25. These ratios 

core and range over two orders of magnitude. This is further illustrated by Figure A-18, which plots 

the 14 cores with co- 'om that do not always decrease with depth. 

44 concrete cores. The average ratio of technetium-99 in the second 

this set of cores, after subtracting the technetium-99 baseline 

is 0.23. The average ratio between the third and second intervals is 
predictive power because the concentration ratios vary from core to 

Thonun-230 data is available from 84 cores. 

exceeding its concrete baseline wncemati 

w- 'ODs that decrease as depth 
depth in these 31 concrete cores. The average ratio of thorium-230 in the s a n d  and the first depth 

intervals in this set of cores, after subtracting the thorium-230 baseline concentration of 0.86 pCi/g, is 
0.15. The average ratio between the third and second intervals is 0.06. These ratios have limited 
predictive power because the c o n d o n  ratios vary from core tu ;"raaging over three orders of 

-three of these cores contain corn 'ODs 
this group, 31 cores exhibit thorium-230 

A-19 plots thorium-230 comntratiom against 

magnitude. 

,.&&* 
To compare the relative degree of penetration exhibited by technetium99 and thorium-230, the 

average ratios of technetium-99 and thorium-230 in the second and the first depth intervals were 

compared. The ratio was higher for technetium-99 than for thorium-230 (0.23 versus 0.15), implying 

that concrete tends to be more permeable to technetium99 than thorium-230. A s 
of the third and second intervals' average ratios for technetium-99 and thorium-232 
suggests a similar conclusion. 

A second evaluation used data from twenty-two cores containing both technetium-99 and thorium-230, 

and exhibiting a decreasing concentration profile over depth. The intent of this assessment was to 

remove possible interferences from wres containing only one of the two radionuclides being 

compared. The average ratios of techuetium and thorium-230 in the second and the first depth 
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intervals of this group of cores were 0.20 for technetium-99 and 0.16 for thorium. The average 1 

2 and thorium-230 in the third and the first depth intervals of this group of cores 

and 0.03 for thorium. 3 .  

4 

5 

'6 

7 

8 

a 
The results of these evaluations must be qualified by pointing out the large variability of the ratios for 

concrete with greater ease than the less soluble thorium in most cases. 

A.5.4.2 9 

A total of 256 concr 

Of these, 93 sampled 

components from the second %-inch, and 55 samples from 36 components from greater than 1-inch 

depth. Based on the results of the trend analysis discussed in the modification to the W A  

(DOE 1994b), the deeper samples of 

these samples generally approached backgro 

individual cores used in the comparisons, but it appears the more soluble technetium penetrates 

les were taken from 48 components for analysis of TAL in0rgan.b. 10 

11 

u 

13 

were cores from the top Winch, 86 samples from 48 

not analyzed. The trend analysis showed that 14 

15 

16 

17 

I8 

19 

As shown on Table A.III-1, all of the 16 h & W c  

cadmium, mercury, selenium and silver) were detected in the majority of all samples at all three 

for which analyses were performed, except 

thallium in the top H-inch, were detected at all depths, and all except six (antimony, beryllium, a 
depths. Barium and manganese were detected in all samples at all three depths. m 

21 

Table A.m-3 summarizes the inorganic contammaU 'on in concrete 

Only four (barium, chromium, lead, and mercury) were detected at 
limit. Lead was detected at greater than 20 times the TCLP limit 

with concentrations ranging up to 1210 mg/kg; and five times in the second %-inch, with 

than 20 times the TCLP l i t  in the top %-inch, the lead ContamiOation was greater 

TCLP limit in the second 'A-inch. However, in the other three samples where chro 

detected at greater than 20 times the TCLP limit in the second %-inch, it was not 

levels in the top H-inch. 

Chromium was detected at greater than 20 times the TCLP limit in five samples from the top %-inch, 

with concentrations up to 424 mgkg; in two samples from the second 'A-inch, with concentrations up 
to 280 mgkg); and in one sample from below 1-inch, at a concentration of 105 mgkg. In two of the 

exceeds 20 times T U P .  P 

20 times the TCLP 23 

from the top %-inch, 24 

25 

concentrations ranging up to 275 mgkg). In two of the samples where lead was detected at greater m 

n 

. 2 8  
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samples where chromium was detected at greater than 20 times the TCLP limit in the top %-inch, it 

ed at greater than 20 times the TCLP limit in the second %-inch. However, in the 

omium was detected at greater than 20 times the TCLP limit at a depth greater than 

le taken from the top %-inch in the same area does not indicate an elevated 

chromium level. 

Barium was detected at greater than 20 times the TCLP limit in four samples from the top %-inch, 

with concentrations 
locations were all w 

mgkg. The barium concentrations in lower depths at the same 
20 times the TCLP limit. 

Mercury was d m e d  than 20 times the TCLP limit in the top %-inch of one sample, with 
a Concentration of 12.6 mgkg. The mercury Concentration in lower depths at the same location was 

well within 20 times the TCLP limit. 

The most extensive inorganic commination in 
Refinery Plant (2A), the Ozone Building (3B) 

exceeded 20 times the TCLP limit for both 

exceeded 20 times the TCLP limit for both barium and lead. Other components with results 
exceeding 20 times the TCLP limit include the Recovery Plant (8A), Sump Pump House (13C), NFS 
Storage & Pump House (E), Refrigeration Building (3G), Metals Production Plant (5A), Metals 

Fabrication Plant (6A), Main Maintenance Building (12A), Pilot P1 

core samples is associated with the Ore 

Old Cooling Water Tower (3Q, where results 

miurn. The Special Products Plant (SA) 

de (13A), Old North 

#1 (HA), 
the Preparation Plant 

Tank Farm (19D), Incinerator Building (39A), Six to Four Reducti 

DeC€)- . 'on Building (69), the Main Electrical Strainer House 

(1A)- 

TCLP Results - Inorganics 

one additional sample, from the Special Products Plant (SA), was taken for analysis g$..CLP,:.:; .:,: @: 'y? 

inorganics. Tables A I - 3  through A.II-6 compare the results of the TCLP analyses h h f @ o s ~  for 

TAL inorganics The TCLP sample was taken in the same general area as the listed sa&e A. 3: collected 
.for analysis of TAL inorganics. None of the TCLP metals in the TAL inorganic sampI&.me 

detected at greater than 20 times the TCLP limit. Based on these results, no concrete in the areas 

where concrete core samples were taken is expected to be characteristically hazatdous due to TCLP 

:::::(j 

inorganic compounds (metals). 

ouc"o92 
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A.5.4.2.1 Vertical Extent of Inorganic Contamination 

highest inorganic contamination is typically found in the top %-inch of concrete, but 

ution of &organics. is unpredictable (Attachment A.lII.4). Only in nine of the 23 

. which analyses were performed, can the decrease of concentrations between depths be 
considered significant. These inorganics include barium, cobalt, copper, iron, lead, mercury, nickel, 

sodium, and zinc. For these inorganics, the amount of decrease increases with increasing 

concentration in the preceding depth. The most significant of the inorganics is lead, which 

demonstrated a dec ed from 30 percent to 90 percent in more than haif of the samples. 

A.5.4.3 

Three samples, all three different depths, were analyzed for semivolatile 

organics. None of the 15 semivolatile COCs for which analyses were performed were detected at any 
of the depths. 

location but 

A.5.4.4 Volatile Organic Contamination 

Eighteen samples, from six locations (three ) and three depths, were analyzed for volatile 

organics. Only one of three volatile COCs . Tetrachloroethene was detected in all three 
depths of concrete cores. 

The only detected volatile compound for which a TCLP limit exists @,kt&bloroethene, which was 
*@.:A,. , , . ...*......... 

detected at a maximum concentmion of 23 pgkg from component 13A, well below the 700 pgkg 

fie., 20 times the TCLP limit) required to even be potentially hazardous. 

A.5.4.5 PesticidePCB Contamination 

Six samples, from two components and three depths, were collected for analysis of 

and PCBs. None of the three pesticide COO, and only two of the three PCB C 

analyses were performed were detected. Aroclor-1254 was detected at all three 

locations, and Aroclor-1260 was detected at all three depths in one location. The Aroclor 

contamination was found in concrete chips collected from the Liquid Waste Incinerator area of the 

Incinerator Building (39A) and the Contamhted OiVGraphite Bum Pad (1OD). 
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None of the results exceeded the 50 ppm TSCA limit (40 CFR 761). 

e core samples, (three from the top H-inch, four from the second %-inch, and four 

were analyzed for the leachability of organics using the TCLP test. These results, 

compared to the organic concentration in the core itself, are suIlMliltlzed - on Table A.II-3 through 

A.II-6. Nearly all of the results for both the total and TCLP analyses were below detection limits 

(designated as less 

above detection 1' . 
1OOpercent. Manyo 

also greater than loo" 

definitive, indicate, based on the detection limits, a very low percentage of contaminant in the core 

sample leaches during the TCLP test. Since none of these results definitively indicate a leachable 

percentage, a conservative estimate of 100 percent (i.e., 20 times the TCLP limit) will be used to 

. None of the analyses where both the total and TCLP results were 

dered reliable, since the apparent percent leached is greater than 

analyses are also unreliable, since the apparent percent leached is 

ignated as a dash [-1). The remain& results, although not 

Masonry or concrete block was a common construction material used in the construction of building 

walls at the FEW. 

not likely. 

A total of 77 masonry samples were collected from 28 components ft#gg&sis of radiological and 

chemical contaminaton. The following describes the results of thos&nalyses. m:: In summary, masonry 
conrains elevated levels of no radionuclides, but samples from 18 components contain potentially . 

hazardous levels of barium, cadmium, chromium, lead, and mercury. 

Since the masonry was used for walls, significant penetration of contaminants is 

.... A..-.A..v .... ,..w-., +E.$"...&. .$!< ..'.<> ... . ........, 

:< 

:;<:s:*k*d. 

A.5.5.1 Radiological Contaminati on 

The results of radiological sample analyses for masonry chips are statistically 

Table A.III-1. Table A.III-1 indicates that the number of analytical results available 

chips for each radionuclide is as follows: 

0 59 analytical results are reported for plutonium-239/240, and uranium-234; 

0 58 analytical results are reported for cesium-137, plutonium-238, radium-226, 
technetium-99, thorium-228, thorib-230, a d  thorium-232; 

A-76 09/09/95 6ASp.m. 
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57 analytical results are reported for polonium-210, and radium-228; 

analytical results are reported for neptunium-237, strontium-90, a 
55 analytical results are reported for americium-241, and lead-210; 

30 analytical results are reported for plutonium-241; and 

4 analytical results are reported for thorium-227. 

All radio&ides and. were detected in at least one sample. 

‘Radionuclide sample analytical results can be compared with the corresponding concrete baseline 

concentration. The mean of sample results exceeds the baseline concentration by the greatest ratios 
for thorium227 (7.0) and d u m  (4.9). 

The minimum sample result detected exceeds 

thorium-227. This indicates an analyte’s bas 

limit. 

nding concrete baseline concentration for . 

ons exceed the radionuclide detection 

All maximum sample results exceed the corresponding baseline concentration. This indicates elevated 

levels of every radionuclide and uranium were detected in surface 

location. 
les from at least one 

A.5.5.2 Inorganic Contamination 

A total of 60 masonry samples from 28 components were collected for analysis of TAL inorganic 

contarmnants . As shown on Table A.III-1, all of the 16 inorganic COCs for which analyses were 

performed were detected, and all but four (antimony, silver, selenium, and thallium) were detected in 

at least 12 samples. Barium and manganese were detected in all 60 samples. 

Table A.IIL-3 summarizes the inorganic contammat ion in masonry that exceeds 20 

limit. One sample exceeded one or more of the limits for barium, cadmium, chromium, lead, or 

mercury. Lead was detected at greater than 20 times the TCLP limit (i.e., greater than 100 mg/kg) 

in 23 of 59 samples, with concentrations ranging up to 16,300 mg/kg. This is followed by mercury, 

which was detected at greater than 20 times the TCLP limit (Le., greater than 4 mg/kg) in two of 60 
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samples, with concentrations up to 5.2 mgkg; and barium, cadmium, and chromium, which were 

r than 20 times the TCLP limit (Le., greater than 2000 mgkg, 20 mgkg, and 

ively) each in one of 60 samples, with concentrations of 3820 mgkg, 21 mgkg, 

The most extensive inorganic cmtamum . 'on is associated with the Hydrometallurgical System 
WINLO, and Water Treatment Area of the Recovery Plant (8A), where results exceeded 20 times the 

TCLP limit for chro lead; the Engine HouseiGarage (31A), where results exceeded 20 times 

the TCLP limit for b lead; and the Digester and Control Building (25E), where results 

exceeded 20 times the 

result that exceeds 20' 

Service Building ( l l ) ,  Main Maintenance Building (12A), Pilot Plant Annex (33 ,  Incinerator 

Building (39A), Maintenance Building (3A), Decontaminaton Building (69), Recovery Plant (8A), 

Plant 8 Maintenance Building (8B), and 

t for lead and mercury. Other components that have at least one 

^TCLP limits include the Six to Four Reduction Facility #1 (HA), 

Facility (9B). 

TCLP Results - Inoreanics 

Two of the samples, both from the Six to F n Facility #1 (HA), were also analyzed for 

TCLP inorganics. Tables AX-3 through A.II-6 compare the results of the TCLP analyses with those 

for total inorganics. Only one T U P  metal, lead, in the Autoclave Area, wasdetected at greater than 

20 times the TCLP limit. Lead, which was the only metal with a TCLP regulatory limit detected in 
the TCLP analysis, was detected in the leachate at 11 mgL, well a b w F ~ T C L P  :.:.::::: limit of 5.0 m g L  

Based on these results, masonry in the Six to Four Reduction Fadit$@& is considered 

C h Z X W X t l  * 'cally hazardous due to lead. 

,... . . .:.:.:.:. 

A.5.5.3 Semivolatile Organic Contamination 

Two masonry samples from were taken from two components were analyzed for semivolatile organic 

constituents. None of the 15 semivolatile COCs for which analyses were performed were detected. 

A.5.5.4 Volatile Organic Contamination 

Two masonry samples from were taken from two components were analyzed for vol 

constituents. None of the three volatile COCs for which analyses were performed were detected. 

A.5.5.5 Pesticide/pcB Contamination 

None of the masonry samples were analyzed for pesticides or PCBs. 
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A.5.6 Steel Coatings 1 

r kraping” samples were obtained from the base of structural steel I-beams located 2 

U3 components. 3 

4 

5 

6 

7 

A total of 200 steel coating samples were taken for analysis of radiological and chemical 

summary, steel coatings (paint and oxides) contain elevated levels of isotopic uranium and 
con tamination. The following describes the results of the analyses of steel coating samples. In 

. technetium-99, and no inorganics present at potentially hazardous levels. 

A.5.6.1 

The results of radio1 le analyses for steel coatings are statistically summaruRd ‘ i n  
Table A.III-1. Table A.III-1 indicates the number of analytical results available for each radioactive 12 

analyte in steel coatings varies: 

83 analytical results are reported for americium-241, cesium-137, lead-210, 

technetium-99, thoriUm-228, thorh&?&, thorium-232, and d u m ;  
pl~t~nium-238, plutoniUm-239/240, Ipcii,0nium-210, radium-226, radium-228, 

.$. . . , , i. .y$<::. 
,.$ .. w:’. 

k.y,.fi.>wu.:.:.:. 

82 analfid results report&&r s&m; 
< . . . . . . . . . 

0 

0 

81 analytical results are reported for neptunium-237; 

78 analytical results are reported for plutonium-241; 

0 75 analytical results are reported for uranium-234; ‘ 

0 73 analytical results are reported for uraniUm-235/236, 38; and 

0 28 analytical results are reported for thorium-227. 
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All radionuclides and uranium were detected in at least one sample. 

Radionuclide sample analytical results can be compared with the corresponding paint 

concentration. The mean of sample results exceeds the baseline concentdon by the 

for technetiUne-99 (16.4), uranium (9.3), Uranium-234 (14.4), uranium-235/236 (11. 

uranium-238 (15.9). 36 

The minimum sample result detected exceeds the corresponding paint baseline concentration for 
lead-210 and indicates its baseline Concentration exceeds its detection limit. 
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All maximum sample results exceeded the corresponding baseline concentration. This indicates 

ons of aIl radioactive analytes were detected in steel coatings from at least one 

A.5.6.2 Inorganic Contaminati on 

A total of 139 steel coating samples were taken from 60 components for analysis of TAL inorganics. 

As shown on Table A.III-1, all  of the 16 inorganic COCs for which analyses were performed were 

detected. seven in^^ (barium, chromium, copper, lead, manganese, nickel, and zinc) 

were detected in ove nt of the samples analyzed. 

Although several 20 times the TCLP limit, it has been determined that metal coated 

with lead-based paint does not exhibit the toxicity characteristic (TC) for lead, and is therefore, not a 

hazardous waste (DOE 1995d). In summary, the FEMP conducted TCLP analysis of light-gauge 

metal debris (16 to 18-gauge) coated with lead-based paint with a paint thickness varying from 1 mil 
to 23 mil. The paint contained lead ranging fi-o&$?500 g <.:.:.:., mgkg to 170,000 mgkg. The TCLP 

extraction of the metal resulted in a maxinnnn.~f~&~,leachate ... .w< result of 1.i mg/L, well below the 

TCLP,limit of 5 m g L  The percent of le!ad.&at lea&ed from the light-gauge metal ranged from less 

than 0.1 percent to a maximum of 1.1 percent. 

.,A+. 

w y#$; 

The maximum lead value determined in the OU3 RVFS characterization study for lead-based paint 

was 375,000 mgkg. To determine if this result would result in a pc%?&&y hazardous waste, the 

anticipated TCLP leachate result was calculated. The following v A W e r e  used in the 

calculation: 

%:A 

$$$ Q 
r A,.. .. ....... 
.___.. 

2.. 

..... 
,$.& 

The minimum metal thickness (18-gauge or 0.0478 in.) determined in the light-gauge 
metal study, 

The resulting TCLP leachate concentration was calculated to be 4.3 m a ,  below the 5 mgL TCLP 

limit for lead. Therefore, no painted material in OU3 is considered characteristically hazardous as a 
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result of being painted with lead-based paint. However, any paint that is removed from any surface 1 

2 

3 

4 

5 

6 

red characteristically hazardous waste unless actual TCLP results show otherwise. 

is extended to the other TC metals. This is possible because the maximum 

r lead was so much higher than the maxirmrm concentration of the other eight TC 

metals (375,000 mgkg in lead versus 17,500 mgkg in chromium, or 558 mgkg for cadmium). 

A.5.6.3 Organic Contamination 7 

None of the steel co a les were analyzed for organic contamid on. 
9 

A.5.7 Transite 10 

Transite, a mixture 

roofs for many components in OU3. All transite is assumed to be radiologically c o m e d .  

asbestos, is a common COIlStIUCtion material used for walls and 11 

l2 

Samples of transite were collected by chipping away the surface using a jackhammer, hammer drill, 

or chisel. The sampling was intended to be representative of the maximum expeded radiological and 

chemical contamination (note that these locatio 

results and process knowledge. 

be different) based on nonintrusive sampling 

. .  

A total of ten transite samples collected from nine components were analyzed for chemical 

Wntarmnat ' ion. The following describes the results of the analyses of transite. In summary, samples 

from three components contain hazardous levels of chromium, 1,4dichlorobenZene, 

hexachlorobutadiene, nitrobenzene, or tetrachloroethene. 

A.5.7.1 Radiological Contamination 

Samples of transite colleaad were assumed to be radiologically contaminated and were not subjected 

to radiological analyses at the analytical laboratory. 

A.5.7.2 Inoreanic Contamination 

Eleven samples of m i t e  were collected from nine components and analyzed for theba&abillty of 

associated with m i t e .  six of the eight TC metals (except rndmium and selenium) we&%etected in 
at least one transite sample, whereas only one metal (chromium) exceeded the TCLP limit. 

.~.:.~~.~:~,u~~..,.~~~.~ . . ,: .... v.,....:.*,.. w;: ...... 

;% 
metals using the TCLP test. Table A.III-1 summarizes the inorganic chemical contaminabro ::::..A %:% 
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Chromium was detected in 8 of the 11 samples, one of which exceeded the TCLP limit (5.0 mg/L). 

This sample was collected from the Hot Raffinate Building (3E). The chromium concentration in the 
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leachate was 5% mg/L; the TCLP limit for chro&um is 5:O mgL, indicatiug that the transite in this 

ristically hazardous. 

ility of semivolatiles using the TCLP test. Only five 

semivolatile constituents were detected, three of which were in excess of the TCLP limits: 

1,4dichlorobenzene (17.2 mg/L detected compared to a TCLP limit of 7.5 mg/L), 

hexachlorobutadiene %( 

(28.3 mg/L detected 

same sample of trans 

/L detected compared to a TCLP limit of 0.5 mg/L), and nitrobenzene 

to a TCLP limit of 2.0 mg/L). 'All three results were found in the 

Special Products Plant (SA). 

A.5.7.4 Volatile Organic Contamination 

Only two volatile constituents were detected, tetrachloroethene and 2-butanone. Tetrachloroethene was 

the only detected result that exceeds the TCLP limit at 59 mg/L (compared to a TCLP limit of 

0.7 mg/L). This sample was collected from ry Plant (2A). 

A.5.7.5 PesticidePCB Contamination 

None of the transite samples were analyzed for pesticides or PCBs. 

A.6 COMPONENT CATEGORY LEVEL CHARACTEREATION 

The purpose of this section of the appendix is to present the c h a m W s t t  :* . . %@of ::: OU3 on a component 
.....A. .... . ..,. 
@# .$ 
sw>&-&g..* 3% 3 
g$ 
<y&: 

category basis, as opposed to an amlyte basis or media basis. 

,*.SA =$*> 

The data collection strategy of the WPA was based, in part, on the grouping of the 233 OU3 

components into 11 component categories based on similarity of structure andlor function. The 
categories are listed below with the section numbers where the characterization within each is 
Summatlzed - listed in parenthesis: 

Category 1: 
Category 2: 
Category 3: 
category 4: 
Category 5: 
category 6: 
category 7: 
category 8: 
category 9: 

:::*: 
:=$ 
:.:E.:.: 

, ... . . Administrative and Support Buildings (A.6.1), 

Process Buildings (A.6;3),' .:::e 

2:s *:?& Warehowe/Storage Buildings (A.6.2), 

Process Support Buildings (A.6.4), 
ContainerdContainerized Material - Aboveground (A.6.5), 
ContainerdContainerized Material - Belowground (A.6.6), 
Bulk Material (A.6.7), 
Storage PadsRarking Lot/Roads/Railroads (A.6.8), 
Piping, Utilities, Equipment - Aboveground (A.6.9), 
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Category 10: Piping, Utilities, Equipment - Belowground (A.6.10), 1 

egory 11: Ponds and Basins (A.6.11). 2 

all samples collected within a particular component category (e.g., all samples 

the components in Category 1) were combined and are presented below as s11I1Mlafies 

3 

4 

5 

6 

7 

of radiological, inorganic, semivolatile, volatile, and pesticidePCB contamination. The COC 

COntarmnat * 

used as supporting information. a 

ion within major media, discussed in AS, are emphasized, with the supplemental media 

. 9  

A.6.1 10 

Thirteen components. 

administrative and support buildings. These buildings were not expected to conrain significant levels 

of co- 'on because of their primary function as administratl 've offices, conference rooms, 

fied during the development of the OU3 RVFS WPA as 11 

12 

13 

security posts, and other non-process-related activities. However, detectable quantities of several 14 

radiological, inorganic, and organic co anticipated. These include: .15 

16 

Radionuclides .organics 17 

uranium perchloroethylene. . 18 

magnesium trichloroethylene 19 

mercury vinyl chloride 20 

silver 
germanium 

ammonium. sulfate 
miScellaneous oils 

.~~.:~~.:.:.:~~;~::~~~~~~~ 

TWO additional components have been constructed since the final apl$va~ .,,.... 3 the WPA, for a total of 

15 components. Six of the 15 components in this component categoqy'were ... :.:.:. sampled. A total of 37 

13 concrete cores (comprised of three different depth ranges), six masonry samples, four steel coating 
samples, and four supplemental samples taken from W A C  filters. 

:fi 1: 
L~wh,x& 

w i v e  samples were c o l l a 4  h m ' m j o r  and supplme@ m-&ling eight concre chips, 

A.6.1.1 Summarv of Radioloeical Contamination 

These components .were not part of the production process or waste storage area, the 

Engineering Building (45A) was previously used for machinin g and rolling uranium pr 

Subsequently, all process equipment has been removed from this building and the area has been 
decontaminated. As a result, the component buildings in this category have low levels of 
contamination. The radiological contammat ion that could potentially be present in this component 

category should be very limited and might include uranium and isotopes of uranium. 
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The radiological characterization of the Administrative and Support Buildings is based on 29 samples 
five media: concrete chips (seven samples), concrete cores (ten), masonry chips (six), 

o), and air filters (four). Results for each media are presented below. 

Seven concrete chip samples from components in this category were analyzed for uranium and 19 

radionuclides. AU but two (neptunium237 and plutonium-241) of the radiological constituents were 

detected in at least o 
which exceeded their 

ranging from 13 to 4 

. The most notable constituents detected were uranium and its isotopes, 
levels in concrete from the Rust Engineering Building (45A) by factors 

concentrations for uranium and its isotopes exceeded baseline by 

factors ranging Only one fission product, technetium-W, was detected at high 

levels in this category. Its mean and maximum concatrations exceed the baseline by factors of 3.3 

and 12. Eight other radionuclides were detected above baseline in concrete chips from this category: 

americium-241, lead-210, polonium-210, radium-226, radim-228, thorium-228, thorium-230, and 

thorium-232. 

Concrete Cores 

Nine samples and one duplicate sample were taken from components in this category. In the top 'A- 

inch of concrete, three samples and the duplicate were analyzed for uranium and 19 radionuclides. 

All but six of the radiological constituents (cesium-137, lead-210, neptunium-237, plutonium-238, 
plutonium-241, and strontium-90) were detected in at least one samp&p&€y <.<< two radioactive 

constituents were detected above baseline levels. Technetium-99 a d + p g u m  
=:3 p? .:. inexceededbaseline 

$$$ 

*&< .* ~< .. 
s.2 levels by factors of 1.2 and 1.1, respectively. 

x*,$$.:>> 

Three samples were colltacd from the second 'A-inch of concrete in this category. All but six of the 

radiological constituents (americium-241, cesium-137, neptunium-237, plutonium-238, plutonium-241, 

and strontium-90) were detaxed in at least one sample. Uranium was the only radionuclide p w & p v ; ~ :  detected 
above baseline levels. The maximum uranium concentration exceeds its baseline levdl bg&ctor a$ of 

,& <: 

..,A2 

. . .  . 1.5. 

Three samples were collected below the first inch in this category. All but nine of the radiological 

constituents (americium-241, cesium-137, lead-210, neptunium-237, plutonium-238, 

plutonium-239/240, plutonium-241, strontium-90, and technetium-99) were detected in at least one 

sample. No radionuclide was detected above baseline levels. 
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Masonry ChiDs 

samples from components in this category were analyzed for uranium and 19 

but four (cesium-137, neptunium-237, plutonium-238, and technetium-99) of the 

nstituents were detected in at least one sample. No radioactive constituent exceeded its 

baseline level by more than a factor of 1.5. Uranium and lead-210 exceeded their baseline levels by 

factors of 1.3 and 1.4, respectively. 

Steel coatings 

components in this category were analyzed for uranium and 19 

ricium-241, lead-210, plutonium-238, plutonium-241, aud 

constituents were detected in at least one sample. The most notable strontiu1~90) of the 

constituent detected was technetium-99. Its mean and maximum concentrations exceed its baseline 

level in paint by factors of 7.6 and 31, respectively. Three other radioactive constituents were 

detected above baseline in concrete chips 

and its isotopes. 

thorium-227, th0riUm-230, and Uranium 

Air Filters 

Four samples were wueaxi fiom . AU radionuclides were detected . except americium-241, cesium-137, nep tunium-237, pl~t~ni~m-238, pl~t0niUm-239/240, 

polonium-210, strontim!lO, thorium-228, and uranium-235/236. The results co&m the presence of 

radionuclide commination in this component category. No was detected in 
these filters that was not already identified in at least one of the 

A.6.1.2 Summarv of Inorganic Contarmnat - ion 

Concrete Chim 

Seven concrete chips collected from six components within this category were analyzed for inorganic 

constituents. All but four (i.e., antimony, cadmium, selenium, and thallium) of the 

COCs were detected. With the exception of beryllium, the maximum results from 
inorganic COCs were greater than the concrete baseline. The most significant of 

(collected from the Pistol Range area of the Service Building [ll]) , which was appro 

times the concrete baseline for lead. The lead concmration*of that concrete chip was the only one 

greater than 20 times the TCLP limit. The average results from ten of these COCs (Le., arsenic, 

barium, chromium, copper, lead, manganese, mercury, nickel, vanadium, and zinc) were greater than 
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their respeztive baseline concentrations. The most significant of these remained lead, which exceeded 

eline by a factor of 6.6. , 

The top half inch of four concrete cores collected from one component within Component Category 1 

buildings was analyzed for inorganic constituents. All but three (i.e., beryllium, mercury, and 
thallium) of the 16 inorganic COCs were detected. Analyses showed that maximum concentrations of 

six (i.e., arsenic, co 

concrete baseline. 

Service Building [ 1 11) 

and lead were the od 
levels; these concentrations were 6.4 and 1.5 times the baseline levels, respectively. None of these 

samples were greater than 20 times the TCLP limits. 

, selenium, vanadium, and zinc) of the 13 detected COCs exceeded the 

i@cant of these was selenium (collected from the Laundry area of the 

was over 16 times the baseline concentration for concrete. Selenium 

anic COCs whose average concentfatioIls exceeded concrete baseline 

The second half inch of three concrete cores wa@&alyzed for inorganic constituents. Just like the top 

inch of concrete, all but three &e., beryllium,.5hx$t%uy, .::/ ....- ...- ..... and thallium) of the 16 inorganic COCs were 
detected. Analyses showed that maximum &cxn&&y~~ of five (Le., chromium, lead; selenium, 

silver, and zinc) of the' 13 detected COCs exceeded the concrete baseline. The most significant of 

these was selenium (collected from the Laundry area of the Service Building [llB, which was almost 

.::5 >&:, 

..:.. .... .&.X 

ten times the baseline concemah 'on for concrete. Selenium and lead were the only two inorganic 

COCs whose average concentrations exceeded conkete baseline leve$-W: p concentrations were 5.2 

and 1.5 times the baseline levels, respectively. None of these sampl@//g@ greater than 20 times the 

TCLP limits. 
$$>$ $ gw s$ 

:w&&x. 
<.>:.:.: 

The last portion of three concrete cores (depths of 1 to 4 inches) was analyzed for inorganic 

constituents, although antimony results are not available; AU but four of the 15 femaining inorganic 

COCs were detected (Le., beryllium, lead, mercury, and selenium). Analyses showed that maximum 

concatrations of four (Le., arsenic, cadmium, chromium, and silver) of the 11 det 

exceeded the concrete baseline. The most significant of these was silver (collected 
Room area of the Service Building [l l]), which was approximately 1.7 times the b 

concentration for concrete. Arsenic was €he only inorganic COCs whose average concentfation 

exceeded concrete baseline levels although the average concentration was only 1.02 times the baseline 

level. None of these samples were greater than 20 times the TCLP limits. 
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Masow Chi~s 

s collected from three components within this category were analyzed for inorganic 

but four (Le., antimony, selenium, silver, and thallium) of the 16 inorganic COCs 

Maximum concentrations from seven (Le., barium, cadmium, chromium, lead, 
mercury, vanadium, and zinc) of the 12 detected inorganic COCs were greater than the concrete 

baseline. The most significant of these was mercury (collected from the Laundry area of the Service 

Building [ll]), which was approximately 77 times the concrete baseline. The average results from 
five of these COCs ( 

respective baseline co 

concrete baseline by a 

one greater than 20 

, chromium, lead, mercury, and zinc) were greater than their 

011s. The most significant of these was lead, which exceeded the 

7.1. The cadmium concentration of one masonry chip was the only 

Steel Coatin= 

Two steel coating samples collected from two components within this category were d y z e d  for 

inorganic constituents. All but five (i.e., 

the 16 inorganic COCs were detected. B 
and lead (from the NAR Control Room 

concentfatons exceeding the baseline levels for paint. They exhibited levels that were 1.4 percent 

and 1 percent over the paint baseline, respectively. The average results from of all of the inorganic 

COCs for these steel coatings were less than their respective baseline concentrations. Both steel 

beryllium, selenium, thallium, and vanadium) of 
from the Rust Engineering Building [45A]), 

y inorganic COCs that showed maximum 

coating samples were found to contain more than 20 times the T f chromium and lead. 

One of these samples also contained more than 20 times the TCLP 1 

Suu~lemental Media 

Four samples of W A C  filters were taken from admi&r& ‘ve and support buildings. Of these, one 
was analyzed for inorganic constituents. Eight of the 16 inorganic COCs were detected (i.e., arsenic, 

cadmium, chromium, lead, manganese, nickel, selenium, and zinc). The chromium mmmtion :~:~~~.:.:~:::~..:.~~:~ of 
the HvAc from the Rut Building[45A,) was the only one than 

:.>:.:.: 

20 times the TCLP limit. 
.:.:.:.:. 
f@ 

@, 
.:.:.:.:. 

. .... >.:.:.‘si. ...-b* 

A.6.1.3 Surmnarv of Organic Contaminati on 

None of the 37 intrusive samples taken from administrative or support buildings were analyzed for 

organic constituents. 
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.A.6.2 Summarv Characterization of Warehouse and Storage Buildings Commnent Cateeorv 2) 

which comprise the Warehouse and Storage Buildings component category are listed 

I). This component category includes 39 structures used to store containerized 
ontainers and Containerized Material component category, Sect A.6.5). These 

structures act as secondary containment for the waste, and any contambtion results from leakage 

from the waste containers.. 

various co- 
and organics as follo 

Radionuclides Inorganics OrEaniCs 
uraniumtetrafluo ore concentrate 1 , 1 ,l-trichloro&me 
uranium trioxide copper trichloroethylene 
ores asbestos perchloroethylene 
low-level radioactive waste lead mixed waste 
uranium metal mixed waste hazardous waste 
thorium Wmpounds other drummed waste 
thorium metal 
mixed waste 

ed in this component category, including radionuclides, inorganics, 

Nim%een of the 39 components were sampled. A total of 49 intrusive samples were collected fkom 
major and supplemental media. These include 27 concrete chip samples, three masonry samples, 18 

steel coatings samples, and one unknown liquid sample. 

A.6.2.1 sum mar^ of Radiological Contamination 

The 39 structures in this component category serve as secondary co 
Any con tamination would result from leakage from the waste co 
Thus, potential expected contambas include those contamham in the stored materials. The 

radiological cOntaminaton that could potentially be present in this component category includes all  

radionuclide COCs. 

for containerized waste. 

during storage or hading. 

.:.:.:<.:.:<.:.:.py,<pp:.:.:. ._. ... 
:.:.. .&$ d:<E 

y *:R: 2 
<.:.:.... yp:. ,.,.:.:.: 

. The radiological characterintion of the Warehouse and Storage Buildings is based on 33 

collected from five media: concrete chips (24 samples), masonry chips (four), steel co&gs,(four), 

and unknown liquids (one). Results for each media are presented below. 
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Concrete C ~ ~ D S  

ncrete chip samples from components in this category were analyzed for uranium and 
. All radiological constituents were detected in at least one sample. Plutonium-238, 

240, radium-226, radium-228, technetium-99, thorium-228, thorium-232 and uranium 

exceed their baseline levels by orders of magnitude. The highest concentrations of these radioactive 

constituents appear together in four components: the Thorium Warehouse (a), the Plant 1 Thorium 

Warehouse (67), the Pilot Plant Warehouse (68), and the General In-Process Warehouse (71). In 
addition, elevated 

and the Plant 6 Cove 

ncentrations were detected in the Plant 5 Ingot Storage Shelter (05G), 

e Area (06b). All other radionuclides were detected above baseline in 
:..,:.:,: .....I... 

concrete chips from VfgehaUse r.... .... and Storage Buildings. 
..A,. .. .+:y... .:.>=, ... ::A::.. .cc::::::::A.,. :.:.:.:.:.: ... _ <  .... - ...,,.. .. .... -.... 

The mean for elemental d u m  was 4.9 times baseline and the maximum detect was 860 times 

baseline. The mean co- 'om for uranium isotopes ranged from 3.2 to 4.9 times baseline aml 
the maximum detected coDcentrations for uranium isotopes range from 28 to 36 times baseline. The 
mean maximum values of 

Among transformation products, the 

americium-31, and neptunium exceed the 

baseline. For radionuclides associated with ore handling, the mean concentrations for thorium-230, 

lead-210, radium-226 and polonium-210 exceed the baseline by factors of 2.0, 2.4, 1.2, and 0.61, 

respectively. The maximum detected concentrations for thorium-230, lead-210, radium-226 and 
polonium-210 exceed the baseline by factors of 780, 69, 870 

with thorium processing the mean concentrations for radium-228, 

levels by factors of 3.6, and 1.8. The maximum detected co 
and thorium-232 exceeded baseline levels by factors of 50,OOO, 15,000 times and 270, respectively. 

by factors of 3.3 and 1400, respectively. . 

for plutonium-238, plutoniUm-239/240, 

on of 750,300,29, and 1.1 times 

ides associated 

228 exceeded baseline 

for radium-228, thoriumZ8 

Masonrv Chim 

Four masonry chip samples from components in this category were analyzed for uranwxp * p+?..,+:.:.:.:..,A:.qy~ ...,..... and ...*. _ _  19 
:$si: .:.:. 

radionuclides. All but six (americium-241, cesium-137, nqtunium-237, plutonium-&8, $ l u t O h  mx 

239/240, and plutonium-241) of the radiological constituents were detected in at least on&mple. E$: . 
Cesium-137, strontium-90, and uranium exceeded their baseline levels by factors of 1.5f%% and 2.4, 

respectively. One of the samples taken from the General In-Process Warehouse (71) contains 
enriched uranium. No radionuclide exceeded its baseline level by more than 2.5. 
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Steel Coatings 

samples from components in this category were analyzed for uranium and 19 

1 but two (cesium-137 and lead-210) of the radiological constituents were detected in 

le. No radionuclide was detected above baseline levels. 

Smlemental Media 

One sample of unknown liquid was collected from W A C  filters in this category. The only 

radionuclides det and uranium isotopes, and technetium-99. The results confirm 

the presence of 

constituent was det 

other media. 

hetiurn-99 c o m o n  in this component category. No radioactive 

sample that was not already identified in at least one of the category's 

A.6.2.2 SMUnarv of Inorganic Contamination 

Concrete W s  

From this component category, 27 samples of &e ,# .:p;*.. chips were collected from nine components. 

Mercury was the only one of 16 inorganic CO&$&:detected. +."".-." ....... ..... ..... Y Beryllium was the only one of these 
2.. .::. , 

....A. i 
. .  

detected COCs &t greater than the ~ ~ ~ : & e l j & $ #  its wne-on.was equal to the baseline. 

The most significant COC was zinc (collected from the Lumber Storage Building [12c]), with a 

maximum result which exceeded the concrete baseline by a factor of 31. The mean concentrations 

from nine of these COCs were greater than the respective concrete baselines. The most significant of 

these was antimony, which exceeded the concrete baseline by a fam$@%iq; None of the detected 
p& :e ..-. ...> ..>:g r d t s  exceeded 20 times the TCLP limit, where applicable. @---wk $ 
,..A. 

Masonry 

Three masonry samples were colleded from two components in the Warehouse and Storage Buildings 

component category. Of 16 inorganic COCs, 10 were detected. Arsenic, cadmium, nickel, selenium, 

silver, and thallium are those that were not detected. The maximum r d t s  of seven of the ten 

detected concentrations were above the respective concre$e baselines, with zinc [coll 

Isotopic Verification area of the General Ln-process Warehouse (7111, which is the most 

exceeding the baseline by a factor of 18. The mean results from five of these COCs w 
than the respective concrete baselines. The most significant of these was mercury, which exceeded 

the concrete baseline by a factor of 3.4. None of the detected results exceeded 20 times the TCLP 
limit, where applicable. 
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Steel Coatings 1 

nents in this component category, 18 samples of steel coatings were collected. 
e only inorganic COC not detected. Nine maximum concentrations of the 15 COCs 

ed exceeded the respective paint baselines. Arsenic (collected from the Pilot Plant 

2 

3 

4 

Warehouse [68]) was the most significant, exceeding the paint baseline by a factor of 7.7. Selenium 

was the only COC that had an average concentration greater than the paint baseline, and this was by a 

factor of 2.0. Chromium exceeded 20 times the TCLP limit in 13 samples collected from all of the 

components within 

barium, arsenic, and 

four, two, two, and 0 

ry. Lead exceeded 20 times the TCLP limit in 11 samples. Cadmium, 

were detected at concentrations exceeding 20 times the TCLP limit in 

Smlemental Media 

One unknown liquid sample was the only supplemental sample collected from this component 

5 

6 

7 

8 

9 

10 

11 

12 

13 

category. No inorganic COCs were detected in this sample. 14 

Is 

The absence of any inorganics in the unkno 16 

inorganics detected in the major media, dis 1Y. 17 

sample does not support the findinns of several 

A.6.2.3 Summarv of Semivolatile Organic Contamination 
The unknown liquid sample was the only sample from this component category analyzed for 

18 

19 

m 
..... ............................ ; 
I_ ...... .> ai...... ... * , ............. 21 ................ .......... .......... .:.:.:.> ::=. semivolatile organics; yet none were detected. 

......... 8;s '. 
:z* .:$ 
,.,. ~,~ .... :.:4 

::~?......*..x ....... 
:r<:s 
.:.:.:.; 
.A. .A,. 

A.6.2.4 Summary of Volatile Organic Contaminati on 

22 

23 

24 

25 

,$A< r:, 

The unknown liquid sample was the only sample from this coIxqxment category analyzed for volatile 
organics; yet none were detected. 

m 

A.6.2.5 Summary of Pesticide/PCB Contamhati on n 

One concrete chip sample was analyzed for FCWpesticides. alpha-Chlordane was 

detected, but it did not exceed TSCA limits of S O  ppm. 
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A.6.3 Summarv characterization of Process Buildings (component Categorv 3) 

The Process Buildings are listed on Table 1.1. This component category consists of 31 buildings and 
areas where potential contaminants have been used as part of plant operations. The components ,$hat 

comprise this category currently contain significant quantities of waste material (radiological and 
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chemical) in equipment, pipes, and ducts, as well as contamination associated with the building 

co 
co OU3. 

erials. These buildings are expected to be the most significant sources of 

Various wmminants are expected in this component category. 

inorganics, and organics, listed as follows: 

Radionuclides 
uraniUummetal(upt0 
2opercentenrichmen) 

thorium compounds 
uranium and thorium 
decay P- 
plutonium 

Inorpanics 
impurities in ores 
and ore concentrates 
aluminum oxide 
magnesium fluoride 

copper 
magnesium 
calcium fluoride 
ammonium hydroxide 
sulfur dioxide 
barium 
lithium 
arsenic 
silver 
cadmium 
hydrogen fluoride 
calcium 
zinc 
mercury 
chromium 
magnesium oxide 
ZiCoIlim 

Ytaia 
zirconium oxide 
Halon 1301 
nitric acid 

urea 

Inormnics (Cont'd) 
sodium hydroxide 
sulfuric acid 
nickel 
potassium hydroxide 
potassiumfluoride , 

lithium carbonate ' 

potassium carbonate 
sodium chloride 
potassium chloride 
lithium chloride 
Sodium sulfite 
calcium fluon&&, <:e<:>, hy&o&loric &&&., ...... . . 
phosphqric &, .2&, 

...A> :*wfi<**.:. 
ammonium lt+lro*<. ........ . 
copper sol&> +..:@!<,: 

sulfur dioxide 
zinc fluoride 
aluminum 
barium chloride 
barium sulfate 
asbestos 
amIn0nia 
platinum 
acetic acid 
chromic acid 
percloric acid 
sodaash 
argon 
nitrogen 
sodium silicate 
Freon- 1 1 rm 
aluminum oxide 
graphite 
diatomaciousearth , 

dolomite 
misc. laboratory chemicals 

These include radionuclides, 

Oreanics 
various oils 
l,l,l-trichloroethane 
ethylene glycol 
trichloroethylene 
diesel fuel 
methylene chloride 
acetone 
tributyl phosphate 
kerosene 
diamyl amyl phosphonate 
gasoline 
CTeosOte 
perchlomth y lene 
carbon tetraddoride 
chlordane 
~ChIOlyfOrm 
1,2dichlomthaIle 
1,l dichloroethylene 
vinyl chloride 
sump& 
tributyl phosphate 

-thane wo-ylene . .  

robenzene 
.&o 3 

perchloroethylene 
acetone 
ethylbenzene 
methyl ethyl ketone 
xylene 
oxalic acid 
methanol 

methyl ethyl ketone 
naphtha mineral 

ethylene glycol 

oily sludges 
misc. laboratory chemicals 

Of the 31 components, 28 were sampled. A total of 598 intrusive samples were collected from major 

and supplemental media. These include 26 acid brick samples, 93 concrete chip samples, 222 

A-92 09/09/% 645p.m. 
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concrete core samples, 30 loose media samples, 41 masonry samples, 134 steel coatings samples, 10 1 

, and 42 unknown liquid samples. 

This component category consists of 31 buildings and areas where the bulk of the historical iradustrial 
processes were located. These components currently contain significant quantities of waste material 

in equipment, pipes, and ducts as well as contarmnatl ' 'on associated with the building construction 

5 

6 

7 

materials. This is expected to be the most significant source of COntamiDants for a 

OU3. Giventhea of information on radiological surface ~0nbmmt.1 'on levels and 9 

10 howledge of process 

OU3. Expectedco lude uranium, thorium, ore process.residues, transformation 11 

products and fission products. 12 

history, the potential extent of contamination is widespread within 

13 

14 

1s 

16 

The radiological characterization of the dings is based on 337 samples collected from five 

media: acid brick (14 samples), ncrete cores (156), masonry chips (29), and 
steel coatings (67). This effort was supported ecting 90 samples from five supplemental 

.:.I .-.-.-,.. . 

media: Air filters (26 Samples), loose mediq&+), s%&ent (two), sldge (one), and unknown liquids . 17 

18 

19 

Acid Brick m 

Fourteen acid brick samples from components in this category were- for uranium and 19 21 

22 

P 

24 

$E 

m::: % 
radionuclides. All of the radiological constituents have at least one *&at exceeds its baseline 

concentration by a factor of 15 or greater. Acid brick samples from ,a;, h e  &e Refinery (2A) and the 
-,>= 

Pilot Plant Wet Side (1 3A) contain very high levels (over 100 times baseline) of all wntamhants 

except cesium-137, stromum-90, neptunium-237, thorium-228, thonum-232, and actinium-227 

(thorium-227). The maximum concentration for plutoniUm-238 exceeds its baseline by a factor of 

10,OOO. The mean wncemations for uranium and its isotopes exceeded baseline by 

from 0.33 to 7.8. Only one fission product, technetium%, was detected at high lev 

category. Its mean and maximum concatrations exceed the baseline by factors of 3 

other radionuclides were detected above baseline in concrete chips fiom this categ 

lead-210, p010niUm-210, radium-226, radium-228, thorium-228, thorium-230, and tho~i~m-232. 

The mean for elemental uranium was 230 times baseline, and the maximum detect was 750 times 

baseline. The mean concentrations for uranium isotopes ranged from 89 to 150 times baseline, and 

A-93 09m9f% 645p.m. 
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the maximum detected &ncentrations for uranium isotopes range from 240 to 580 times baseline. 

ns for the fission products technetium-99 and cesium-137 exceed the baseline by 

four, respectively. The maximUm concentrations technetium-99 and cesium-137 

line by factors of 740 and 140, respectively. The strontium-90 mean concentration 
i/g and the maximum detect was 1.5 pCi/g. The transformation product, found in the 

highest abundance was plutonium-238. Its mean and maximum concentrations exceeded the baseline 

value by factors of ten and 14,000. Among the other transformation products, the mean 

concentratiolls rep0 

by factors of 7.3, 3.2 

241, neptunium-237, 

respectively. For 

of polonium-210 exceeded the baseline by factors of 3.1 and 2100. The mean concentrations of 
thorium-230, radium-226, and lead-210 exceed baseline by 74, 3.7, and 11, respectively. The 

maximumco- '011s for thorium-230, radium-226, aad lead-210 were 340,300, and 2000 times 

baseline. For radionuclides as 
concentfations of radium-228 exceed baseline 

concentrations for 0orium-228 and th by factors of 20 and 6.8 times 

baseline, respectively. The maximum detected concentrations for thorium-228 and thorium-232 

exceed baseline by factors of and 16 times baseline, respectively. 

ricium-241, neptuuib-237, and plutonium-239/240 exceed baseline 

respectively. The maximum detected concentrations for americium- 

onium-239/240 were 330, 17, and 750 times their baseline level, 

associated with ore handling, the mean and maximum concentrations 

3 

ing, the mean and maximum 

of 29 and 5700, respectively. The mean 

Concrete Chi~s 
Seventy-one (71) concrete chip samples from components in this cat 
and 19 radionuclides. AU radiological constituents were detected sample. Technetium- 

99, thorium-230, and uranium, plus its isotopes, exceed their base1 els by three or more orders 

of magnitude. The highest concmtrations of these radioactive constituents appear in six components: 
The Ore Refinery (2A), the Metals Production Plant (5A), the Recovery Plant (SA) the Special 
Products Plant (9A), the Pilot Plant Wet Side (13A), and the Six to Four Reduction 

All other radionuclides were detected in concarations above their baseline co 
c&ps from this category. 

ere analyzed for uranium 

The mean and maximum concentrations for elemental uranium exceed the baseline level by factors of 

100 and 5,200, respectively. The mean concentrations for uranium isotopes ranged from 64 to 99 

h e s  baseline, and the maximum detected values for uranium isotopes ranged from 5,700 to 8,200 

times their baseline levels. Among fission products, the mean and maximum concentrations for 
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technetium-99 exceeded baseline concentrations by 54 times and 20,000, respectively. The mean and 

ons for cesium-137 exceeded baseline by factors of 1.1 and 32, respectively. 

ion product neptunim-237 was detected at 180 times its baseline concentration, and 
ation is 2.0 times baseline. The mean concentrations for americium-241, plutonium- 

39/240 were 1.6, 1.4, and 1.5 times baseline, respectively. The maximum 

detected concentrations for americium-241, plutonium-238, and plutonium-239/240 exceeded baseline 

levels by factors of 8.7, 97, aml 140, respectively. Among radionuclides associated with ore 

handling, the mean 
and 1,100, respective1 

thorium-227 exceeded 

maximum detected 

concentrations for thorium-230 exceeded baseline by factors of 9.3 

ean concentrations of radium-226, lead-210, polonium-210, and 

levels by factors of 0.66, 3.3, 0.41, and 3.6, respectively. The 

for radium-226, lead-210, polonium-210, and thorium-227 

exceeded baseline levels by factors of 18, 78,25, and 18, respectively. For radionuclides associated 
with thorium processing the mean commtrat~ 'om for radium-228, thorium-228 and thorium-232 

exceeded baseline by factors of 4.2, 2.3 and 4.7, respectively. The maximum detected values for 

radium-228, thorium-228 and thonmn-232 ex 

respectively. 

baseline by factors of 200,60 and 86, 

+, 

Concrete Cores 

In support of characterization, 156 samples and six duplicates were taken from concrete at three 

depths in this component category and analyzed for uranium and 19 radionuclides. These samples 

provide information on the vertical extent of contamination in OU3 q%x%e€a 
;.:.:.> 32. :. 
$%.L .. . . . . -3 
$$,L+YA*.' 

$ 

As expected, levels of radioactive constituents in this category tend tt&e highest in the top inch of 
j(.&;:,> 

concrete sampled. In areas of undisturbed concrete, constituent concatrations tended to decrease as 
the depth of the concrete sample increased. Moderate to high levels of eo- * 'on were detected 

in all components, with the exceptions of the Preparation Building (lA), the Plant 6 Electrostatic 

Precipitator (South) (6C), the Plant 6 Salt Oil Heat Treatment Building (6F9, and the 

House/Garage (31A). 

In the top half-inch of concrete, eight radioactive constituents were detected in conce 
exceeding their baseline levels by three orders of magnitude: plutonium-238, radium-228, technetium- 

99, thorium-232, and uranium, plus its three isotopes. Four radioactive constituents were detected in 

concentrations exceeding their baseline levels by two orders of magnitude: neptunium-237, plutonium- 

A-95 09/09/95 6:45pm. 
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239/240, radium-226, and thorium-230. All remaining mdionuclides 

ex baseline levels by at least a factor of five. 
were detected in concentrations 

maximum concentration for elemental uranium exceed the baseline level by factors of 

, respectively. The mean mncentrations for uranium isotopes ranged from 49 to 74 times 

baseline and the maximum detected concentfations for uranium isotopes range from 1900 to 3000 

times baseline. Among the fission products, the mean and maximum concentrations for technetium- 

99 exceed baseline b 

1.4 times and the 

americium-241, 

at concentrations 

mean concentratiolls of americium-241, neptuni-237, plutonium-238, plutoniUm239/240, and 

plutonium-241 exceeded baseline levels by factors of 2.4, 2.3,2.8, 3.6 and 1.6. Among 

radionuclides associated with ore Wing and thorium processing, the most prevalent radionuclides 

were ,radium-228, thorium-228, thonu-230, 

exceeding baseline by factors of 6800, 1700, 

for radium-228, thorium-228, thorium-230, 

and 2100 times baseline. The mean concentfation for cesium-137 was 

value was 24 times baseline. The transformation products 

plutonium-238, plutonium-239/240, and plutonium241 were detected 

eir baseline values by factors of 70, 110, 1200, 340 and 39. The 

rim-232, with maximum concentrations 
1200, respectively. The mean concentrations 

32, exceeded baseline levels by factors of . 

7.5, 7.2, 12, and 2.9, respectively. The remaking radiomclides were detected at lower levels. The 

mean wncentrations for radium-226,lead-210, and polonium-210 were 0.94, 2.7, and 0.57 times 

their respective baseline levels. The maximum detected c o n e o n s  for radium-226, lead-210, and 

polonium-210 were 180, 33, and 13 times baseline, respectively. A 

had mean and maximum concentdons that were 5.3 and 23 times b 

ghter, thorium-227, 

In the second half-inch. five radionuclides were detected in con 
levels by three orders of magnitude: plutonium-238, radium-228, thorium-228, thorium-230 and, 
thorium-232. Six radioaaive constituents were detected in concatrations exceeding their baseline 

levels by two orders of magnitude: plutonium-239/240, technetium-99, and uranium 

isotopes. Five of the remaining radionuclides were detected in concamations ex 

exceeding their baseline 

levels 

226. 
by at least a factor of five: americium-241 eesium-137, lead-210, radium- 

The mean and maximum concentration for elemental uranium exceed the baseline level by factors of 

10 and 390, respectively. The mean concentrations for uranium isotopes ranged from 4.7 to 8.3 

times baseline and the maximum detected concentrations for uranium isotopes range from 190 to 290 
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times baseline. Among the fission products, the mean and maximum concentrations for technetium- 

line by 10 times and 350 times baseline. The maximum detected concentration for 
31 times baseline. The transformation products americium-241, neptunium-237, 

, pIutoniu1n-239/240, and plutonium-21 were detected at concentrations that exceeded 

their baseline values by factors of 68,38,2700, 140 and 39. The mean concentrations of americium- 
241 , neptunium-237, plutonium-238, plutonium-239/240, and plutonium-241 were all below baseline 

levels. 

Among radionuclides with ore handling and thorium processing, the most prevalent were 

radium-228, thorium- 

baseline by factors o 
radium-228, thorium-228, and thorium-232, exceeded baseline levels by factors of 3.6, 2.1, and 2.8, 

respectively. The remaining radionuclides were detected at lower levels. The maximum detected 

concentrations for radium-226, lead-210, and polonium-210 were 6.8, 6.3, and 3.3 tixnes baseline, 

respectively. The maximum ConcentratiOD for 

um-230, and thorium-232, with maximum concemations exceeding 

, 1O00, and 1500, respectively. The mean concentrations for 

7's daughter, thorium-227, exceeded baseline by 

a factor of 2.8. The mean concemfatioIls for 26, lead-210, polonium-210, and thorim-227 

were all less than their respective baseline 1 

Below the first inch of concrete, eight radionuclides were detected in concentrafions exceeding their 
baseline levels by two orders of magnitude: plutonium-238, radium-228, technetium-99, thorium-230 

and, uranium and its isotopes. Four of the remaining radionuclides~+wyiede&zmi :.>:.:.: in concentfatioIls 

exceeding their baseline levels by at least a factor of five: a m e r i c i & ~ & ~ , . 2 1 0 ,  thorium-228, and s::< 2. rz: .' 
=.; 
..... 

thorium-232. &# 
*$yj::~?> 

The mean and maximum concentrations for elemental uranium exceed the baseline level by factors of 

2.0 and 450, respectively. The mean c o n d o n s  for uranium isotopes ranged from 4.7 to 8.3 

times baseline, and the maximum detected co~centrations for ufanium isotopes m g e & x % Q  33 :.,... .y.:.::y*:.<... to 490 

99 exceed baseline by 3.7 times and 220 times baseline. The maximum detected concen@ition for 

cesium-137 was 2.2 times baseline. The transformation products americium-241, nep&-237, 

plutonium-238, plutonium-239/240, and plutonium-241 were detected at concentrations that exceeded 

their baseline values by factors of 6.0, 2.9, 110, 4.6 , and 12.6. The mean concentrations of' 

americium-24 1, neptunium-237, plutonium-238, pIutonium-239/240, and plutonium-241 were all 
below baseline levels. Among radionuclides associated with ore handling and thorium processing, the 

.x.:.), ..'. ... 
times baseline. Among the fission the mean and concentrafions for -ti- .&:.:. 

:::z. 
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most prevalent were radium-228, thorium-228, thorium-230, ,and thorium-232, with maximum 

exceeding baseline by factors of 290, 76,53, and 51, respectively. The mean 

from radium-228 and thorium-230 exceeded baseline by factors of 2.1 and 1.1, 

maximum detected concentrations for radium-226, lead-210, polonium-210, and 

thorium-227 were 1.8, 5.7, 1.6, and 3.0 times baseline, respectively. The mean concentrations for 

the remaining radionuclides were all less than their respective baseline levels. 

MasollrvChi~s .. 

Twenty-nine ma~ol~ty 

19radionuclides. All logical constituents were detected in at least one sample. Ten 

radioactive 

of magnitude: cesium-137, lead-210, polonium-210, radium-228, technetium-99, thorium-230, and 

Uranium, plus its three isotopes. Six radionuclides were detected in concentrations exceeding their 

es from components in this category were analyzed for uranium and 

in concentrations exceeding their baseline levels by two orders 

baseline levels by at least a factor of five: neptunium-237, plutonium-238, plutonium-239/240, 

tho--227, thorium-228, and th01i~-232. 

constituents appear in three COIIIponents: The 

(13A), the Recovery Plant (8A). 

ghat wncentrations of these radioactive 

r Building (39A), the Pilot Plant Wet Side 

The mean and maximum concentration for elemental uranium exceed the baseline level by factors of 

19 and 620, respectively. The mean c o n d o n s  for uranium isotopes range from 8.4 to 13 times 

baseline, and the maximum detected c o n e o n s  for uranium is0 

baseline. Among the fission products, the mean and maximum co 

exceed baseline by 5.3 times and 160 times baseline. The 

cesium-137 was 110 times baseline. The transformation 

plutonh~m-238, plutonium-239/240, and plutonium-241 were detected at concentrations that exceeded 

their baseline values by factors of 120,42,67, 35, and 6.1. The mean concentrations of americium- 

241, neptunium-237, plutoniu11+238, plutonium-239/240, and plutonium-241 were 1 

baseline levels. Among radionuclides associated with ore handling and thorium p 

prevalent were lead-210, polonium-210, radium-226, radium-228, and thorium-230, wi 

concentrations exceeding baseline by factors of 910, 150, 1400, 210, and 860, 
maximum detected concentrations for thorium-227, thorium-228, aml thorium-232 were 16, 38, and 
24 times baseline, respectively. The mean concentrations for lead-210, radium-226, radium-228, and 

thorium-230, exceeded baseline by factors of 3.0, 1.1, 5.1, and 3.3, respectively. The mean 

concentrations for the remaining radionuclides were all less than their respective baseline levels. 

e from 170 to 240 times 

for technetium-99 

concentration for 

1, neptunium-237, 

0’ 3 

4 

5 

6 

a 

14 

Is 

16 

19 

20 

21 

22 

P 

211 

25 

m 

n 

28 

29 

30 

31 

32 

A-98 



i 

September 11.1995 

Steel Coatings 

1 coating samples from components in this category were analyzed for uranium and 19 

1 of the radiological constituents were detected in concentrations exceeding baseline 

Maximum COnceIltrations of two constituents, lead-210 and radium-228, 
exceed their baseline levels in paint by three orders of magnitude. All other radioactive constituents, 
with the exception of the fission products cesium-137 and strontium-90, were detected in 
concentrations that were over two orders of magnitude higher than their baseline levels. High levels 

and involve virtually every component in the category. 

The mean concentrati 
maximum detect w 
19 to 26 times baseline, and the maximum detected mncentrations for uranium isotopes range from 
520 to 580 times baseline. Among the fission products, the mean for technetium-99 exceeded its 
baseline by a factor of 25 times baseline, and the maximum detected value was 690 times baseline, 

both of which were the highest factors greater 

baseline and the maximum detect exceeded i 

for cesium-137 was less than twice baseline 

factor of 12. Elevated levels of transformation praducts were detected in steel coatings from 
COIllponents in this category. The mean for plutonium-238 was less than twice baseline, but the 

d u m  exceeded its baseline by a factor of 12, and the 

baseline. The mean conamrations for uranium isotopes range from 

aseline. The strontium-90 mean was less than . 

by a factor of 26 times baseline. The mean 
detect exceeded its baseline by a 

maximum detected concentration exceeded its baseline by a factor of 1300. The mean mncmtrations 

for americium-241, neptunium-237, and plutoni~239/240 were 

baseline levels. The maximum detected concentrations for americ 
plutonium-239/240 exceeded their baselines by a factor of 270,210, 

high levels of other radionuclides associated with ore handling and 
detected. The mean concentmion for lead-210 exceeded its baseline level by a factor of 7.3, and the 

maximum detected value exceeded baselie by a factor of 1700 times baselie. The mean 

concentrations for thorium-230, radium-226, poloniUm-;?lO, and thorium-227 exceed 

by a factors of 2.0, 0.72, 0.36, and 3.5, respectively. The maximum detected wnce 
thorium-230, radium-226, polonium-210, and thorium-227 exceeded their baselines 

370, 1500, 100, and 190, respectively. The mean and maximum c o n e o n s  for r 
exceeded their baselines by factors of 3.3 and 840, respectively. The mean concentrations for 

thoriUm-228 and thorium-232 were less than twice baseline. The maximum detected concentrations 

for thorium-228 and thorium-232 exceeded their baselines by a factor of 110 and 62, respectively. 

, respectively. Similarly 
processing were also 
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SuuDlemental Media 

were collected from five supplemental media. air filters (26 saxnples), loose media 

.(two), sludge (one), and unknown liquids (38). All radioactive constituents were 

Nters except americium-241, plutoniuin-239/240, strontium-90,. and technetium-99. 

All radioactive constituents were detected in loose media, sediment, and unknown liquids. All 
radioactive constituents were detected in sludge except neptunium-237. Elemental uranium and 
uranium isotopes exhibit the highest concentrations in these media. Other radionuclides found in high 

concentrations 6 at W@ge ...... media include lead-210, polonium-210, plutonium-238, radium-228, 
:.:.x< ... >>.>>., ..... ..\ ....... 

techetilml-!i)9, tho nun-230, and thorium-232. All radioactive constituents detected in 
supplemental media etected at least once in another media from the category. 

A.6.3.2 SMrmarV of Inorrranic Contamination 

Acid Brick 

From the Process Buildings component category, 17 samples of acid brick were collected for 

inorganic analyses from six components. 

maximum cOncentratioIlS of all but three (be 

respective concrete baseline. The most si 

Decladding area of the Special Products Plant [SA]) and lead (collected from the Denitration area of 

the Ore Refinery Plant [2A]), which exceeded the baseline by factors of 150 and 160, respectively. 

The mean concentration of nine of the 15 detected COCs was greater than the concrete baseline. The 

most significant of these was lead, which exceeded the concrete base 

following samples exceeded 20 times the TCLP limit: 

Exceeds 20 times TCLP: Building: 

chromium Special Products Plant (SA) zirno Decladdbg 

n 

the only inorganic COC not detected. The 

anese, and vanadium) were above the 

were copper (collected from the Zirno 

factor of 35. The 

Special Roducts Plant (SA) 
Ore Refinery Plant (2A) Denitration 
Pilot Plant Wet Side (13A) 

Triple Beta Heat Tfeafing 

Northern 

Lead 

. I  

Metal Dissolver Building (2D) West Metal 
Ore Rehery Plant (2A) Dinitmion 
Ore Refinery Plant (2A) Extraction 
Ore Refinery Plant (2A) Digestion 

Concrete ChiDs 

From 18 components in this component category, 67 samples of concrete chips were collected and 

analyzed for inorganic constituents. All 16 inorganic COCs were detected. The maximum results 
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from all of these COCs were greater than the respective concrete baselines. The most significant of 

(collected from P-2 Furnace area of the Pilot Plant Annex [37J), which exceeded the * 

by a factor of 4900. The average results from 11 of these COCs were greater than 

mete baselines. The most significant of these was lead, which exceeded the 

concrete baseline by a factor of 9.4. The following exceeded 20 times the TCLP limit: 

Exceeds 20 times TCLP: Building: 
Barium Recovery Plant (8A) 

ChtOmiUm 

Lead 

Silver 

Concrete Cores 

Process Area: 
Ball Mill 

ery Plant (8A) Mufne Fiunace 

Recovery Plant (8A) Ball Mill, 

iiot Plant Annex (37) P-2 Furnace 
West Wall Processes Pilot Plant Annex (37) 

Pilot Plant Annex (37) OutSideAreas 
Green Salt Plant (4A) Hydrofluorination 

Metals Fabrication Plant (6A) RollingMill 
Six to Four Reduction Facility #1 (54A) =q@3'€khvery ~.......... z*; ;:.:.:<: x::::. .;: 

:p: ,,..,. ...,,. :.% .. I::* ... <..+.,..... ..... 
:$$I:. '* $g .. 
$*$ 
$.. 

...... ... 

...... 

.,.fl A,... . L . . . ,*.... M.. 

The top %-inch of 55 concrete cores samples collected from 22 components in this category were 

analyzed for inorganic constituents. All 16 inorganic COCs except thallium were detected. The 

maximum detected results of all of those detected were greater than the respective concrete baselines. 

The most significant of these was lead (collected from the Hilco Oil Reclaimer area 
Production Plant [SA]), which exceeded the wnc'rete baseline by a factor of 350. 

concentrations from 10 of these COCs were greater than the respective concrete b 

significant of these again was lead, which exceeded the concrete baseline by a 

of samples that exceed 20 times the TCLP limit is below. 

In the second %-inch of 51 concrete core samples collected from this component category for 

inorganic analyses, all 16 inorganic COCs were detected. The maximum detected results from all of 
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these COCs except thallium were greater than the respective concrete baselines. The most significant 

(collected from the Pickling area of the Metals Fabrication Plant [6A]), which 

eline by a factor of 80. The average concemons from 11 of these COCs were. 

espective concrete baselines. The most significant of these was antimony, which 

exceeded the baseline by a factor of 5.2. The list of samples that exceed 20 times the TCLP limit is 
below. 

In the bottom depth 

category for inorganic 

from all of these CO 

significant of these 

Plant [2A]), which exceeded the concrete baseline by a factor of 37. The average concentrations 
from eight of these COCs were greater than the respective concrete baselines. The most significant of 

these were antimony and selenium, which their concrete baselines by factors of 4.8 and 4.0, 

respectively. The list of samples that exceed 2 

1.0 inch) of 44 concrete core samples collected from this component 

, all 16 inorganic COCs were detected. The maximum.detected results 
t thallium were greater than the respective concirete baselines. The most 

(collected from the Drum Digestion area of the Ore Refinery 

the TCLP limit follows. 

Exceeds 20 times 
TCLP: ’ DeDth: 

Barium TOP %-inch 
Top %-inch 
TOP %-inch (2) 

- 

chromium one to four inch 
TOP %-inch 
TOP %-inch 

Lead 

Silver 

TOP %-inch 
TOP %-inch (2) 
TOP %-inch 
second %-inch 
TOP %-inch 
TOP %-inch 

TOP %-inch 
Second %-inch 
TOP %-inch 

TOP %-inch 
TOP %-inch 

Second Winch 

Second %-inch 

TOP %-inch 

procesS Area: 

Triple Beta Heat Treating Special Products Plant (9A) 

Recovery Plant (8A) Oil Centrifuge 

Six to Four Reduction Faciliv #1 (SA)  DHF Recovery 
OreRefineryPlant(2A) Drum Digestion 
Metals Fabrication Plant (6A) 

Metals Production Plant (SA) 
Ore Refinery Plant (2A) 
Six to Four Reduction Fac 

sump pump buse (130 sump pump 

Old Water Treatment 

Hilco Oil Reclaimer 
Drum Digestion 

4A) DHFRecovery 
Metals Fabrication Plant (6A) pickling 
Metals Fabrication Plant (6A) pickling 
Decomaminaton Building (69) Decontamination 
Preparation Plant (1A) Solvent Reclamation 
Ore Refinery Plant (2A) 
Pilot Plant Wet Si& (13A) 
Metals Production Plant (SA) 
Pilot Plant Wet Side (13A) 
Pilot Plant Wet Si& (13A) 
Incinerator Building (39A) 

Ore Refinery Plant (2A) Drum Digestion 
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Masonrv Chips 1 

nents in this component category, 31 samples of masonry chips were collected and 
rganic constituents. All 16 inorganic COCs except selenium were detected. The 

ts from 12 of these COCs were greater than the respective concrete baselines. Those 

detected COCs that did not exceed baseliie include beryllium, cadmium, and thallium. The most 
significant of these was lead (collected from the Autoclave k e a  of the Six to Four Reduction Facility 

#1 [HA]), which exceeded the concrete baseline by a factor of 4800. The average results from nine 

of these COCs were 

again was lead, which 

was greater than 20 

concentration ex 

the respective concrete baselines. The most significant of these 

the concrete baseline by a factor of 35%. Lead concentration also 

CLP limits in 17 of the 31 original concrete chip samples. Chromium 

the TCLP l i t  in one sample. 

Exceeds 20 times 

Barium 

- TCLP: Buildinn: 

Engine House/Garage (3 1 A) 

Quomiurn 

Lead 

2:::; .s::s. 
p@, 

Aw.-,*wx* 
.:.? 9s. 

Recovery Plant (SA) 

si to  our Reduction ~ x i l i t y  ..T &i&., ... ....... ,g , Recovery Plant (SA) 
Pilot Plant Annex (37) <$,& 

Pilot Plant Annex (37) ' 

v... $. ..... .z 

Decontamination Building (69) 
Engine House/Garage (31A) 
Incinerator Building (39A) 
Si to Four Reduction Facility (SA) 
Pilot Plant Annex (37) 
Si to Four Reduction Facility (SA) 
Pilot Plant Annex (37) 
Si to Four Reduction Facility (SA) 
Plant 9 Sump Treatment Facility (9B) 
Inciirator Building (39A) 
Six to Four Reduction Facility (54A) 
Six to Four Reduction Facility (HA) 
Six to Four Reduction Facility (SA) 

Silver Decontamination Building (69) 

Process Area: 

Garage 
Water Treatment 

Autoclave Area 
Water Treatment 0 

west wall Processes 
P-2 Furnace 
Decontamination 

Drum Dryer 
UF6ReductionReactors 
;€!a- ,.... *  very 

D&by/saw .?.:.> sampling 

processes 
:::::.: .,. 

,- 

-Dry= 
reatment 

PLT Furnace 
P-1 Furnace Room 
Autoclave Area 

hntlmination 

.>>* ........ . ... ...... .... ...i .... . _... 
,. ;.... =:< 
:- 

Steel Coatings , 

From 18 components in this component category, '134 samples of steel coatings were cdkcted and 
analyzed for inorganic constituents. All 16 inorganic COCs were detected. The maximum results 

from 14 of these COCs were greater than the respective concrete baselines. Those detected COG 

that did not exceed baseline include thallium and zinc. The most s iwcan t  of those detected was 

selenium (collected from the Hydrofluoric Acid Recovery area of the Green Salt Plant [4A]), which 
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exceeded the concrete baseline by a factor of 93. The average results from only one of these COCs, 

greater than the concrete baseline by a factor of 1.8. Lead and chromium exceeded 20 

limit by factors of 83 and 79, respectively. Cadmium, mercury, barium, arsenic, 

ceeded 20 times the TCLP limit in 23, 19, 16, four, ,and two samples, respectively. 

The samples that exceed 20 times the TCLP for steel coatings were collected from the majority of the 

components within this category. 

SuDDlemental Media. 

From 24 loose 
analyses, all 16 in0 

24samples. chromi 

silver exceed 20 times the TCLP limit in four samples each. Cadmium and barium exceed this 

criteria in two and one sample, respectively. 

collected from 15 components from this category for inorganic 

were detected. Lead exceeded 20 times the TCLP limits in 22 of the 

this criteria in 16 ofthe samples. -Arsenic, mercury, selenium, and 

TWO sediment samples were collected for i no rgd .  .... .A$+. ana~yses. ~ n l y  three inorganic cocs (selenium, 

silver . .  exceeded 20 .times the respective TCL,&imits~$kgne sample each, whereas the lead 

concentration exceeded 20 times the TCLP limit in both samples. 

:.:, .k*< 

x.,:..--u)" ..... .... : 
... 

-om of cadmium, chromium, mercury, and mm, and vdum) were not detected. ,*: :',:':? 

...... ... ..... 5.:" 

One sludge sample was collected for inorganic analyses. Only four inorganic COCs (mercury, 

selenium, thallium, and vanadium) were not detected. Concentdcff@&+%t~miu.m .:.:E.) and lead exceeded 

20 times the respective TCLP limits in the sample. 
@. d '  
9%: $@w$..~~ 
$$ ':; 
5% &E..., 

From the Process Buildings category, 37 unknown liquid samples were collected for inorganic 

analyses. All 16 inorganic COCs were detected, and chromium (collected from the Special Products 
Plant [SA]) exceeded the TCLP limit. 

Supplemental media results support findings in major media of inorganic comtitu 

.. .. A.6.3.3 Summarv of Semivolatile Organic Contamination 

Acid Brick 

Three samples of acid brick were collected and analyzed for semivolatiles. Four of 15 semivolatile 

COCs were detected (benzo(a)pyrene, benzo(b)fluoranthene, bis(2ethyIhexyl)phthalate, and 

chrysene), but these did not exceed 20 times the TCLP limit. 
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Concrete Chius 

concrete chips was collected and analyzed for semivolatile constituents. Of 15 
, bis(2-ethylhexlyl)phthalate and chrysene were the only ones detected, but these 

the TCLP limit. 

Concrete Cores 

One concrete core was collected for analyses of semivolatile constituents at all three depths. No 
semivolatile COCs in any of the three depths. 

Masonrv c h i ~ s  

Two samples of mas 

semivolatile COCs were detected. 

were collected and analyzed for semivolatile constituenrs, yet no 

Smlemental Media 

A total of 24 loose media samples were coll 

semivolatile COCs, 13 were detected. The 

nitrobenzene. 2,CDinitrotoluene exceeded 

analyses of semivolatile constituents. Of 15 
not detected are hexachlorobutadiene and 

T U P  limit in one sample. 

Two sediment samples were collected from this component category for d y s e s  of semivolatile 
constituents. Of 15 semivolatile COCs, nine were detected. The six that were not are 
1,4dicMorobenzene, 2,4-dinitrotoluene, hexachlorobutadiene, 

nitrobenzene, and pentachlorophenol. None of the COCs exceeded the TCLP limit. 

One sludge sample was c o l l d  from this component catego 

constituents. Of 15 semivoluilt COG, seven were detected: (benzo(a)anthracene, benu>(a)pyrene, 

benzo(b)fluoranthene, w) f luo ran thene ,  bis(2-ethylhexyl)phthalate, chrysene, and 

indeno(l,2,3Cd)pyrene). None of the COCs exceeded 20 times the TCLP limit. 

From this component category, 37 unknown liquid samples were collected for analyses 

wnstituents. Of 15 semivolatile COCs, seven were detected @enzo(a)antbracene, 
benzoofluoranthene, benzo(k)fluoranthene, bk(241ylhexyl)phtbalate, carbazole, and chrysene). 

None of the COCs exceeded 20 times the TCLP limit. 
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A.6.3.4 Summarv of Volatile 0 r y . i ~  contamination 

f acid brick were collected and analyzed for volatiles. Two of three volatile COCs 

styrene and tetrachloroethene), but these did not exceed 20 times the TCLP limit. 

Concrete ChiDs 

One sample of concrete chips was collected and analyzed for volatile constituents. One of three 

volatile COCs was oroethene), but this did not exceed 20 times the TCLP limit. 

Concrete Cores 

Six concrete cores 

volatile COCs was detected (tetrachloroethene). This volatile COC was detected in all three depths 

but did not exceed 20 times the TCLP limit. 

analyses of volatile constituents at all three depths. One of three 

Masonrv ChiD S 
Two samples of masonry chips were collect 

COCs were detected. 

yzed for volatile constituents; yet no volatile 

Smlemental Media 

A total of 24 loose media samples were collected for analyses of volatile constituents. All three 

volatile COCs were detected, but none exceeded 20 times the TCLP@&?*, 

none were detected. 

Two sediment samples were collected and analyzed for volatile constituents; yet no volatile COCs 

were detected. <.:............,,...<.:<..,... y A...... .,.,. y..: ..................... .. <,....... 
:y $$$ ":q: 
,? .< 

z:: ...,..A. ..., . .... 
..... ... 

One sludge sample was collected from this component category for analyses of volatile &tituents; 

yet none were detected. 
g8; . . .  . .  . 
<:A:, ,<,,y .... . . .A.....,L. 

A total of 37 unknown liquid samples were collected for analyses of volatile constituents. All three 

volatile COCs were detected. The tetrachloroethene concentration exceeded the TCLP limit. 
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A.6.3.5 Summarv of PesticidePC3 Contamination 1 

2 

3 

4 

les were analyzed for PCBs/pesticides. None of the pesticides were detected, and 

TSCA limits of 50 ppm. 
. .  

5 

Concrete C ~ ~ D S  6 

7 One sample of concrete chips was analyzed for PCBs/pesticides. Dieldrin was detected but did not 

exceed TSCA limits 

Concrete Cores 

One concrete core w for PCBs/pesticides at all three depths. Of six PCBs/pesticides, 

8 

9 

10 

11 . 
Aroclor-1254 was the only one detected, but this did not exceed 20 times the TCLP limit. This PCB 12 

was detected in all three depths. 13 

depth. 14 

Is 

Smlemental Media 16 

One unknown liquid sample was analyzed 17 

None of the PCBs exceeded the TSCA limits of 50 ppm in any 

cides. None of the pesticides were detected, 

and none exceeded TSCA limits of 50 ppm. 18 

Supplemental media results support findings in major media of semivolatile and volatile constituents, 

but the lack of PCB/pesticide detected results in supplemental medW@e$%#jt support the concrete 

core results. 
+;;< 

:::::::< ..: 

f 
:3= 

f$$jwe.&; 

yp:. ..:.=: 
>y.$$$&> 

x..... ... : A.. 

A.6.4 Summarv Characterization of Process S m r t  Buildinps (Comnent cateprorv 4) 

The 49 components that were classified during the development of the OU3 RVFS WPA as process 

support buildings were generally expected to contain significaut levels of a wide variety of 

p $ 
of 53 components for this category. Detectable quantities of many radiological, inoriani@$ and 
co- * An additional four components were added after the approval of the v&&&a total 

2:- >:e. 
.:+c >:.:.... organic co ntamham were anticipated. These include: w;< 
... ....,. .:.:.:.:.: 

rAv.::k:::p*> 
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Radionuclides Inoraanics 
% enriched) barium oxides 

magnesium oxides 
magnesium fluoride 
calcium oxides 
sulfur. 
mercury 
lead 
silver 
nickel 

Ordanics 
1 , 1 , 1-trichloroethane 
trichloroethylene 
perchloroethylene 
PCB Oils 
hydraulic oils 
&greasing solvents 
refrigerants 
nitric acid 
sulfuric acid 
chlorine 
hypochlorite 
ethylene glycol 
hydrogen sulfide 
halon 

' ammonia 

Of the 53 components in this component category, 21 were sampled. A total of 162 intrusive samples 

were collected from major and supp 
chips, 69 concrete cores (comprised of 
coating samples, and 18 suppl 

two acid brick samples, 18 concrete 

depth ranges), 26 masonry samples, 29 steel 

A.6.4.1 sum mar^ of Radiological Contaminaton 

This component category consists of 52 structures thathouse operations currently used to treat 
contarmnat ' ed media or to support activities necessary to maintain the site. These structures support 

daily activities and ongoing and proposed removal'actions at the contarmnants 

in the Maintenan= 
e various activities in this 

include uranium and thorium in the Main Maintenance Building (12 

Buildiug (3A), and localired areas of miscellanmus contamhnS 
category. 

The radiological charaaerization of the Process Support Buildings is based on samples collected from 

five media: acid brick (two samples), concrete chips (18), concrete cores (48 and 1 dupkate)s $<!$ v.2 

masonry chips (21), k d  steel coatings (eight). This effort was supported by c o l l d g  9#&a11$les 

from five supp~ementa~ media: ~ i r  filters (eight samp~es), loose media (two), sediment (&I), 

unknown liquids (five), and wood (one). 

. . ... . v. 

,a$, 
.~~.:~+:.:. 

Acid brick 

Two acid brick samples from components in this category were analyzed for uranium and 19 

radionuclides. All of the radiologid constituents were detected at least once in the two samples 
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except for americium-241, neptunium-237, plutonium-238, plutonium-239/240, strontium-90, and 

The mean and maximum concentrations of uranium exceed its baseline by 69 and 91 

concentration, making it the most prevalent constituent detected. The mean 

for uranium isotopes ranged from 8.8 to 31 times baseline, and the maximum detected 

values range from 10 to 35 times baseline. The mean and maximum concentrations of cesium-137 

exceed baseline by factors of 5.6 and 6.1, respectively. Radium-228 is the predominate radionuclides 

associated with ore handling and thorium processing, with mean and maximum concentrations 

exceeding baseline 

228, thorium-230, 

concentrations for clides exceed the baseline by factors of 7.5, 4.3, and 4.6. The 

means for lead-210 210 were 2.2 and 1.1 times baseline, respectively. The maximum. 

detects for lead-210 and polonium-210 were 3.0 and 1.1 times baseline. All other radionuclides were 

detected at levels below their baseline concentrations. 

of 12 and 14, respectively. The maximum concentrations for thorium- 

232 exceed the baseline by factors of 9, 4.6, and 5.7. The mean 

Concrete C ~ ~ D S  

Eighteen (18) concrete chip samples from in this category were analyzed for uranium and 
19 radionuclides. All radiological in at least one sample except americium- 

241 and plutonium-241. The six most prominent constituents, lead-210, technetium-99, and uranium 
and it isotopes, exceed their baseline levels by an order of magnitude. The highest co- 'om of 

these radioactive constituents appear together in three components: The General/Refinery Sump 

Control Building (2B), the Plant 4 Maintenance Building (4C), a n d ' & $ ~ a d  ,I Engine House (24B). 
.>-. . . . .:.:... **. .? 
X& ,....,- <& pg--y 

The maximum concentration for elemental uranium exceeds baseline &y a factor of 30 times baseline. _... fig ..._ 
A.>.,...*,..X. 

The maximum detects for uranium isotopes range from 17 to 20 times baseline. The maximum 

concentration of technetium-99 was 20 times its baseline. The mean concentrations for lead-210 and 
radium-228 were 1.2 and 1.1 their respective baseline levels. The maximum concentrations for lead- 

210 and radium-228 exceeded their baseline values by factors of 15 and 3, respeCtiv 

and maximum concentrations of all  remaining radionuclides did not exceed baseline 

factor of two. 

Concrete Cores 

In support of characterization, 48 samples and one duplicate were taken from concrete at three depths 

in this component category and analyzed for uranium and 19 radionuclides. These samples provide 
information on the vertical extent of corn .on in OU3 concrete. 
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As expected, levels of radioactive constituents in this category tend to be highest in the top inch of 
ed. In areas of undisturbed wncrete, constituent concentrations tended to decrease as 

concrete sample increased. The highest uranium levels were detected in the 

ding (3G).' The samples from the Main Maintenance Building (12A), the 
Maintenance Building (3A), Ozone Building (3B), and the Pilot Maintenance Building (13B) also 

produced samples containing uranium at levels that exceed it baseline by an order of magnitude. 

All radionuclides w 

227. Themeanand concentrations of the predominant constituent, uranium, exceeded its 
baseline value by fact .8 and 97, respectively. The mean concentrations for uranium isotopes 

ranged from 3.1 to eline, while their maximm concmtrations ranged from 8.4 to 13 

times baseline. The mean and maximum concentrations of technetium-99 exceed the baseline level 

for technetium-99 in concrete by 5.2 and 19, respectively. Among the transformation products, the 

maximum detected values for neptunium-237, plutonium239, and plutoniUm-239/240, were 4.2, 7.4, 

and 45 times baseline respectively. The mean 

nondetected results at face value) exceeded b 
associated with ore haodling and thorium p 

radium-226, lead-210, polonium-210, and thorium-203 were 2.9, 4.6, 2.8, and 10 times baseline, 

respectively. The mean and maximum concentrations for radium-228 exceed the baseline 

concentfaton by 3.5 and 180, respectively. The maximum detects for thorium-228 and thorium-232 

were 3.7 and 1.7 times baseline, respectively. The mean and 
radionuclides were at concentdons less than twice their baseline v 

ed in the first %-inch of concrete except americium-241 and thorium- 

ion for plutoniUm-241 (calculated using 

a factor of 4.6. Among radionuclides 

maximum detected concentrations for 

ns of all other 

:.:.:.:.: .:.:.:.:. 
t.:.:.:.: x<.k$z,m 

All radionuclides were detected in the second H-inch of concrete except americium-241, neptunium- 

237, and thorium-227. The maximum concentdon of uranium exceeded baseline by a factor of 4.2. 

The maximum detected concatrations for uranium isotopes range from 1.7 to 2.8 times their baseline 

c o n a ~ o n s .  The maximum c o n c e 6 o n  of the fission product technetium-99 exy@@.,.@e ?.? .v .;.&..-A;.x.: 

technetium-99 baseline value by a &or of 3. Among the transformation products, the 

concentrations of plutonium-238 and plutonium-239/240 exceed their baseline levels by f&ors .A,:<. of 21 

and 28, respectively. The mean concentration for plutonium241 was 8.6 times baseline@h%e 

maximum concentrations of four radionuclides associated with ore handling and thorium processing, 

radium-228, thorium-228, thonum-230, and thorium-232 exceed their baseline concentrations by 

factors of 16, 5.4, .16, and 3.1, respectively. The mean and maximum concentrations of all other 

radionuclides were at concentrations less than twice their baseline values. 
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All radionuclides were detected below the first inch of concrete except cesium-137 and neptunium- 

coIlcentrations of elemental uranium, thorium-230, and radium-228 exceed 

ons by factors of 8.8, 2.2, and 3.0. The maximum c o n e o m  of the 

product plutonium-239/240, americium-241, and plutonium-238 exceed their baseline 

levels by factors of 4,2.3, and 7.1. The mean and maximum concentrations of all other 

radionuclides were at concentrations less than twice their baseline values. 

re analyzed for uranium and 19 radionuclides. All of these radioactive 

t americium-241 and plutonium-241. The majority of the 

les were collected from the Plant 8 Maintenan ce Building (8B), and 
the Main Maintenance Building (12A). Uranium was the predominant radioactive constituent. It was 

detected at 99 times its baseline concentmion. The maximum concenmtions for uranium's isotopes 

range from 22 to 80 times baseline. The maximum co~lcentratr '011s for the fission products 
technetium-9!J and cesium-137 exceed the ns by 4.3 and 2.8, respectively. The 

maximum concentrations for the transformati plutonium-238 and pl~t0niM1-239/240 

exceed baseline their baseline concentrations 

associated with ore handling, the predominant radionuclide was thorium-230. The maximum 

,of 15 and 18. Among radionuclides 

concenlntions for thorium-230, radium-226, lead-210, and polonium-210 exceeded their respective 

baseline concentmiom by factors of 45, 34, 14, and 13. The mean and maximum concentrations for 

radium-228 exceeded their baseline levels by factors of 2.2 and 5 . 9 . $ ~ 1 a a x b u m  :x detected 

concentrations of thorium-228 and thorium-232 exceeded baseline le$..&dfactors of 3.3 and 2.3, 

respectively. The mean and maximum concentrations of al l  other ra&mclides detected did not 

exceed their baselines by more than a factor of two. 

m: 

$ $ $ %  

, ...*.# .,., 
A. .... . ,..,. . , 

Steel coatings 

Eight steel coatings were analyzed for uranium and 19 radionuclides. All radionuclides were detected 

except cesium-137. Uranium was the predominant radioactive constituent. The 
concentrations for elemental uranium exceed the baseline concentration by 

mean concentrations for uranium isotopes range from 12 to 16 times baseline and the xmmmum 

concentrations for uranium isotopes range from 49 to 52 times baseline. The mean and maximum 

concentrations for technetium-99 exceed baseline levels by factors of 11 and 29. The mean and 

maximum concentrations for plutonium-238 exceed baseline levels by factors of 2.2 and 9.8, 

respectively. The mean and maximum concentrations for plutoniurn-239/240 exceed baseline levels 

A-111 09/09/95 6 4 5 p m .  

1 

2 

3 .  

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

P 

23 

24 

25 

26 

ZI 

28 

29 

30 

31 

32 

33 

34 



-,. ' .. . 
FEMp-oU3-RIIFs-DRAFT 

September 11,1995 

by factors of 2.6, and 4.7, respectively. Among radionuclides associated with ore handling, the mean 

for lead-210, thorium-230, and thorium-227 exceed their respective baseline levels by 

, and 3.6. The maximum concmtran '011s for lead-210, thorium-230, radium-226, 

thorium-227 exceed their respective baseline levels by factors of 250, 16,34,64, 

e mean concenmtions for radium-228, thorium-228, thorium-232 exceed their respective 

baseline levels by factors of 3.4, 3.3, and 2.8. The maximum concentrations for radium-228, 

thorium-228 and thorium-232 exceed baseline concentrations by factors of 11,9 and 6.3. The mean 

and maximum come 
more than a factor o 

of all other radionuclides detected did not exceed their baselines by 

Su~~lemental Media 

Ninety samples were collected from five supplemental media analyzed for uranium and 19 

radionuclides: Air filters (eight samples), loose media (two), sediment (two), unknown liquids (five), 

and wood (one). Americium-241, , radium-228, and technetium-99 

were not detected in air Nters. All radionucli 

237. All radionuclides were detected in s 
neptunium-237, plutonium-238, p 

detected in unknown liquids. Americium-241 cesium-137, and plutonium-241 were not detected in 
wood. 

other radioactive constituent. No radionuclide was detected in supplemental media that was not also 

detected in loose media except neptunium- 

neptunium-237 and strontium-90. Lead-210, 

ntiUm-90, thorium-228, thorium-232 were not 

Elemental uranium and uranium isotopes were detected in higher concentmh 'om than any 

detected in at least one of the other media sampled. 

A.6.4.2 Summarv of Inorganic Contamination 

Acid Brick 

Of the 49 buildings in Component Category 4, two acid brick samples were d y z e d  for inorganic 

wnstituents. All but four (i.e., antimony, beryllium, selenium, and thallium) of the 16 inorganic 

COCs were detected. All detects were from samples collected from the Generator 

Maintenance Building (12A). Analyses showed that maximum concentdons of s 
capper, lead, mercury, nickel, and zinc) of the 12 detected COCs exceeded the 

The most significant of these was mercury, which was more than 230 times the 

The average results from five of these COCs (Le., copper, lead, mercury, nickel, and zinc) were 

greater than their respective baseline concentrations. The most significant of these remained mercury, 

which exceeded the concrete baseline by a factor of 200. Both samples showed mercury levels 

greater than 20 times the respective TCLP limits. 
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Concrete Chius 

s in Component Category 4, 18 concrete chips were analyzed for inorganic 

1 of the 16 inorganic COCs were detected. With the exception of beryllium and 
results from the inorganic COCs were greater than the concrete baseline. 

The most significant of these was chromium (collected from the Steam Production area of the Boiler 

Plant [lOA]), which was approximately 79 times the concrete baseline for chromium. The average 

results from all but four (Le., beryllium, cadmim, manganese, silver) of these COCs were greater 

than their respective 

exceeded the concrete 

concrete chip samples 

the samples ( c o l l d  

Building [3L]) were greater than 20 times the respective TCLP limits. 

concentrations. The most significant of these remained lead, which 

by a factor of 8.2. The concentration of chromium in two of the 
the Boiler Plant [ 10A)) and the conceam 'on of mercury in one of 

Electrical Distribution area of the Electrical Power Center 

Concrete Cores 

The top %-inch of four concrete cores coll 
inorganic constituents. All but two (Le., sel 

detected. Analyses showed that maximum 

concrete baseline. The most significant of these was lead (collected from the Refrigeration 

Building [3G]), which was over 73 times the baseline concentfation for concrete. All but three (Le., 

process support buildings was analyzed for 

thallium) of the 16 inorganic COCs were 

of all of the 14 detected COCs exceeded the 

beryllium, cadmium, and silver) of the 14 detected inorganic COCs had average concamt~ 'om that 

exceeded concrete baseline levels. The most significant of these w 
concrete level by a factor of 8.8. Four of these samples showed 1 

level, and one showed a mercury level greater than 20 times the 

location of the samples which exceed 20 times the TLCP limit are: 

, which exceeded the 

one showed a chromium 

eTCLPlimits. The 

Exceeds 20 times TCLP: Buildim: 

ChrOmium Ozone Building (3B) 

h e s s  Area: 

Acid Bleaching 

Lead 

Mercury 

Refrigeration Building (3G) Refrigeration 
Ozone Building (3B) Acid Bleaching 
Main Maintenance Building (12A) . Generator Rooms 
Main Maintenance Building (12A) Insaument Shops 

Main Electrical Strainer House (26C) Electrical Deluge System 

The second %-inch of three concrete cores was analyzed for inorganic constituents. Just like the top 

inch of concrete, all but two (Le., seleniUm and thallium) of the 16 inorganic COCs were detected. 
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All but three (Le., beryllium, cadmium, and silver) of the 14 detected inorganic C O G  had maximum 
that exceeded concrete baseline levels. The most significant of these was mercury 

the Main Electrical Strainer House [26q), which exceeded the Concrete level by a 

yses showed that five (i.e., antimony, chromium, lead, mercury, and nickel) of the 

14 detected COCs had averages that exceeded the concrete baseline levels. The most significant of 
these was antimony, which was almost eight times the baseline concentration for concrete. None of 

these samples showed levels greater than 20 times the TCLP limit. 

The last portion of 

constituents. Ofthe 1 

maximum 

exceeded the concrete baseline. The most significant of these was lead (collected from the Bulk Lime 

Handling Building [2q), which was approximately 14.6 times the baseline concentration for concrete. 

The average results from 7 (Le., antimony, chromium, lead, mercury, nickel, selenium, and 
vanadium) of the 15 detected COCs exceeded b 

these was antimony, which was almost 8.8 

these samples were greater than 20 times the 

cores (depths of one to four inches) was analyzed for inorganic 

anic COCs, all but thallium were detected. Analyses showed that 

two (Le., cadmium and selenium) of the 15 detected COCs 

levels for concrete. The most significant of 

aseline concentration for concrete. None of 

Mas- Chbs 

Of the 49 buildings in Component Category 4,26 masonry chips were analyzed for inorganic 

constituents. Antimony was the only constituent of the 16 i n o r g d c ! ~ * ~ &  :A:::< :< was not detected. 

Maximum concentrations from all but three (Le., beryllium, silver, &@#lium) ::: of the 15 detected 

inorganic COCs were greater than the concrete baseline. The most s&pifi&nt of these was lead 

(collected from the Plant 8 Maintenance Building [SB]), which was more than 300 times the concrete . 

baseline. The average results from nine of these COCs @e., barium, cbromium, copper, lead, 

mercury, nickel, selenium, thallium, and zinc) were greater than their respective baseline 

,, ;+.:<:. . .;:&.>>>:.> 

concentrations. The most significant of these were lead and mercury, which 

baseline by factors of 12.0 and 9.8, respectively. Six of these samples showed lead 

showed mercury levels greater than 20 times the respective TCLP limits. The location 

which exceed 20 times the TLCP limit are: 
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Exceeds 20 times TCLP: Buildin% 

' Plant 8 Maintenance Building (8B) 
Main Maintenance Building (12A) 

Process Area: 

Maintenance (2 samples) 
Generator Rooms 
Maintenance 
Digestor 

1 

3 

Maintenance Building (3A) 5 

Main Maintenance Building (12A) Electrical and Scale Shops 7 

4 

Digestor and Control Building (BE) 6 

Mercury 8 Main Electrical Strainer House (260 Electrical Deluge System 9 

Digestor and Control Building (25E) Digestor 10 
11 

12 

Steel Coatings 13 

Twenty-three of the 14 

IS 

ating samples taken from process support buildings were analyzed for 
inorganic constituents was the only constituent of the 16 inorganic COCs that was not 
detected. 

exceeding the baseline levels for paint. 

Generator Rooms area of the Main Maintenance Building [12h]) was over 19 times the paint baseline. 

Beryllium was the only inorganic COC that did not show maximum concentrations 16 

17 

18 

19 

The maximum concentration of nickel (collected from the 

Selenium was the only inorganic COC that 

samples showed barium levels, 19 showed 

mercury levels greater than 20 times the . Asdiscussedin 22 

Appendix A.IE.2.6.2, no painted material is considered characteristically hazardous. Therefore, the 

list of samples that exceed 20 times the TCLP limit is not applicable. 

e concentration above the baseline; this 

concentration was 170 percent over the paint for selenium. Three of the steel coating a0 

els, 21 showed lead levels, seven showed u 

P 

24 

Sumlemental Media 
Of the 49 buildings in component Category 4, ten samples of suppl 

inorganic constituents. These supplemental media samples include 

sediment samples; four samples of unlmown liquids; and one wood sample. 

media were analyzed for 

loose media samples; two 

For the three loose media samples, beryllium and thallium were the only inorganic COCs that were 

not detected. The loose media were collected from the General/Refinery Sump Cont@l Sdg.'$2B), 
$$$ 

the Pilot Plant Dissociator Shelter (%IC), and the Main Maintenan= Building (12A). mi 82 
'concentrations of chromium and lead for all wee samples were above 20 times their r-ve .... s.s<.:.:.> TCLP 

limits. Also, one of the samples (from component 2B) showed a mercury concentfation that exceeded 

20 times the TCLP mercury limit. 

* & p v . . w q ~ Y < $  
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For the two sediment samples, ail but four &e., antimony, cadmium, silver, and thallium) of the 16 

were detected. The sediment samples were collected from the Bulk Lime Handling 

the Heavy Ekpipment Building (46). The concentrations of lead for both sediment 

ve 20 times the TCLP lead limit. Also, one of the samples (from component 2C) 

showed a chromm mcentration that exceeded 20 times the TCLP chromium limit. 

The four samples of unknown liquids exhibited detectable concatrations of nine of the 16 inorganic 

COCs; the detectabl ude arsenic, barium, chromium, copper, lead, manganese, mercury, 

vanadium, aQd zinc. these liquid samples showed inorganic concentrations greater than 20 

times the TCLP limit 

The single wood sample showed detectable cOncentratioIlS of barium, copper, lead, manganese, and 
zinc, but did not exceed 20 times the TC*&P limits. 

Of the 18 supplemental samples taken within the process support buildings, eight were analyzed for 

semivolatile organic constituents. These supplemental media samples include: two loose media 
samples; two sediment samples; and four samples of unknown li 
samples, seven of the 15 semivolatile organic COCs were 

benzo(a)pyrene, benm(b)fluoranthme, benu>@) 

chrysene, and indeno(l,2,3-cd)pyrene. For the two sediment samples, seven of the 15 semivolatile 

organic COCs were detected; they are benzo(a)anthracene, benzo(a)pyrme, benzo(b)fluoranthene, 

benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, and indene( 1,2,3-cd)pyrene. For the four 

samples of unknown liquids, only bis(2-ethylhexyl)phthalate had detectable co 
semivolatile organic COG. However, none of the supplemental media samples sho 
concemations greater than 20 times the TCLP limit. 

*%%he two loose media 

A.6.4.4 Summarv of Volatile Commination 

None of the 144 intrusive samples taken from major media contained within the process support 

buildings were analyzed for v o M e  constituents. 
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Of the 18 supplemental samples taken within the process support buildings, eight were analyzed for 

constituents. These supplemental media samples include: two loose media samples; 

les; and four samples of unknown liquids. Tetrachloroethene was detected in one 

samples. None of the other supplemental media samples exhibited detgaable 

levels of any of the three volatile organic COCs. None of the supplemental media samples showed 

volatile concentrations greater than 20 times the TCLP limit. 

ory 4, three concrete'chips were collected and 

analyzed for PCBs 

.The concatration of' 
One pesticide (dieldrin) and one PCB (Aroclor-1260) were detected. 

260 was well below the TSCA limit of 50 ppm. 

A.6.5 Summarv Characterization of Containers and Containerized Materials - Abovemound 
lcommnent Categorv 5 )  

This category consists of all above-ground wntai&rs (with or without contents) and containerized 

material; all waste and product inventories, inck& holdup material; and all uranium and thorium 
,..,<..*::'& 

inventories. This category does not include tmkmg$.$ping/distribution systems or bulk stored 

materials. The 23 components that are included in this category currently contain, or previously 

contained, potential contaminants and/or waste materials. Drummed materials may be expsed on 
concrete pads or protected in structures. The pads on which the containers are stored are likely to be 

W G W  W i . W  

Inorrranic 

anhydrous ammonia 
arsenic 
barium 
bariumcarbonate 

chromium 
hydrochloric acid 
hydrochloric acid 
hydrogen fluoride 
lead 
mercury 
metal oxide 
nitric acid, 
ore raffinates 
potassium fluoride 
selenium 
sodim hydroxide 
urea 

con taminated by past spills. Contarmnan . ts expected among the co this category are listed 

&low. . 

Radiological 
p l U t O l l i W I l q . ) ~  
radium-228 

thorium-234 kerosene 
thorium nilrate 1ubricatinglcutTiug oils 
uranium methanol 

1 , 1 , 1-trichloroethane 
thorium-232 diamyl amyl-phOSphOrate 

uranium-234 mineral spirits 
~raniUm-235 paint thinners 
Uranium-238 perchloroethylene 
Uranylnitrate . tributyl phosphate 

waste paint solvents 
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RI, a total of 66 samples were collected from components in this category for 

is: four from acid brick, four from concrete chips, 38 from concrete cores, two from. 

from masonry, nine from steel coatings, and eight from unhown liquids. A 

summary of sample analyses for the three types of contaminants (identified above) is described below. 

A.6.5.1 Summarv of Radiolo~cal Contamination 

Containers and 

The 

contained, potential 

product inventories. 

facilities. Drummed materials are either outdoors on concrete pads or protected inside structures. 

The pads and buildings on or in which the containers are stored are likely to be contaminated by past 

spills. Storage pads are discussed in component category 8 and storage buildings are discussed in 
component category 2. 

are divided into two groups, above-ground and below-ground. 

category consists of 23 components that now contain, or previously 

and/or waste materials. This includes all waste, holdup, and 

e components include both aboveground and below-ground 

Expectedco. . ts include uranium and , thorium, and radionuclides associated with 

ore processing. Samples collected for radiological analysis include four from acid brick, four from 

concrete chips, 32 from concrete cores, one from masonry chips, two from steel coatings, three from 

loose media, and eight from unknown liquids. 

Acid Brick 

Four acid brick samples were analyzed for uranium and 19 radionucfk. .HS, All radioactive constituents 
were detected except americium-241, cesium-137, and neptunium-237. The mean and maximum 

concentrations of elemental uranium exceed baseline levels by factors of 4.5 and 69, respectively. 

0 

x4:<m.3* 

The means for uranium isotopes ranged from 1.9 to 2.5 times baseline and the maximum deteds for 

uranium isotopes range from 43 to 84 times baseline. The mean and maximum c o n m o n s .  p""@y7JS4 of 

technetium-99 exceed baseline levels by factors of 20 and 420, respectively. The && &... d&ects 

for the transformation products plutonium-238, ,plutoniUm-239/240, and plutonium-241 v@e 5.4, 58, 

and 6.1 times baseline. Radionuclides associated with ore bandling are expected to be el&&ed in this 

category. The mean concemations for radium-226, lead-210, polonium-210 and thorium-230 exceed 

their respective baseline concentrations by factors of 23, 3.7, 6.1, and 5.1. The maximum 

concentrations for radium-226, lead-210, polonium-210 and thorium-230 exceed their respective 

baseline cormnrrao -011s by factors of 74,59,61, and 32 times baseline. The mean and maximum 
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concentrations for radium-228 were 4.0 and 18 times baseline levels, respectively. The mean 

for thorium-228 and thoriUm-232 exceed their baseline concentrations by factors of 12 

. The maximum concentrations for thorium-228 and thorium-232 exceed their 

om by kctors of 16 and 4.0, respectively. The mean and maximum 

concentrations of all other radionuclides detected did not exceed their baselines by more than a factor 

of two. 

Concrete C h i ~ s  ... 

Four concrete chip s 
radionuclides were 

uranium exceed 

for uranium isotopes for uranium isotopes range from 61 to 110 times baseline. The mean and 

re collected and analyzed for Uranium and 19 radionuclides. All 
t cesium-137. The mean and maximum concentrations of elemental 

factors of 1.2 and 92, respectively. The maximum concentmions 

maximum concentrations of the fission product technetium-99 exceed baseline levels by factors of 3.3 

and 82, respectively. The mean for plutonium-238 was 0.69 times and the maximum detect was 44 

times baseline, which was the highest factor grm 9 <...:..* than baseline. The mean and maximum 

concentrations of neptunium-237 exceed baseli&.l&ls .....< ...,.. ..,....... %. by factors of 2.4 and 11. The maximum 

concatrations for americium-241, and pluto&am-2~Q40 were 4.2, and 15 times baseline, 

..>. 

.+:. *::::. 

.>? ,...A. 

respectively. Among the radionuclides associated with ore hanliling the maximum concentrations for 

thorium-230 and lead-210 exceed baseline levels by factors of 16 and 2.3, respectively. The mean 
and maximum concentmions of radium-228 exceed baseline levels by fhctors of 3.4 and 240, 

respectively. The maximum wncentrations for thorium-228 'and thofjur~B2 :w: exceed baseline levels 

by factors of 98 and 29 times baseline, respectively. The mean and maximum ,-,_ I " concentrations of all 
other radionuclides detected did not exceed their baselines by more &an a factor of two. 

:::::::s .... 5; 

,,**A ,.. .? .... ,..A ..,:<.:.>:.> 

Concrete Cores 

In support of characterization, 32 samples were taken from concrete at three deptbs in this component 

category and analyzed for uranium and 19 radionuclides. These samples provide information on the 

vertical extent of con tamination in OU3 concrete. 

As expected, levels of radioactive constituents in this category tend to be highest in the. of 

concrete sampled. In areas of undisturbed concrete, constituent concentrations tended to decrease as 
the depth of the concrete sample increased. The highest levels of uranium and technetium were 

detected in the Refinery Sump (3H) and the Raffbate Tanks (35). 
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All radionuclides were detected in the first %-inch of concrete. Uranium was the predominate 

tuent found. The mean and maximum c o n w o n s  of elemental uranium exceed 

factors of 7.0 and 510, respectively. The means for uranium isotopes range from 
baseline, and the maximum detects for uranium isotopes range from 460 to 670 times 

Mean and maximum Concentrations of technetium-99 exceed baseline levels by factors of 

8.8 and 460, respectively. The maximum concentration for cesium-137 was 8.5 times baseline. The 

maximum concentrations of the transformation products americium-241, neptunium-237, plutonium- 

238, plutonium-239 plutonium-241 exceed baseline by factors of 20, 19, 7.2, 3.5, and 7.4 

mean and maximum concentrations of thorium-230 exceed baseline 

, respectively. The maximum concentrations of radium-226, 

were 5.4, 7.3, 3.6 and 0.83 times baseline, respectively. The 

mean and maximum concentrations of radium-228 exceed baseline levels by factors of 2.5 and 510 

respectively. The maximum concentrations for thorium-228 and thorium-232 were 410 and 9.0 times 

baseline, respectively. The mean and maximum concentrations of all other radionuclides detected did 
0 

not exceed their baselines by more than a factor,2&$wo. . 
$? *., 

.:.:. *-&$&;. .._. . 
Y.. .... .& 

All radioactive constituents were detected hL&e se&k.inch of concrete. The maximum 

concentfation for elemental uranium exceeded baseline by a factor of 150. The maximum 

co- 'om for uranium isotopes range up to 28 times their baseline value. The mean and 
maximum concentrations of technetium-99 exceed baseline levels by factors of 16 and 82 respectively. 

The maximum concentrations for thorium-230, lead-210, radium-228 

respective baseline levels by factors of 8.0, 2.6, 98, and 16. The 

of all other radionuclides detected did not exceed their baselines by 

rium-228 exceed their 

concentrations 

than a factor of two. 

AU radioactive constituents were detected below the first inch of concrete except plutonium-241. The 

maximum concentmion for elemental uranium exceeded baseline by a factor of 2.4. The maximum 

?>. ..:A 

maximum concentrations of technetium-99 exceed baseline levels by factors of 2.9 arid 19 
gg 

respeuively. The maximum concentrations for the.transformation products plutonium-23%240 w;$ and 
, @$ 

plutonium-238 exceed baseline levels by factors of 86 and 6.1, respectively. The ' 

concentrations for thorium-230, lead-210, polonium-210, radium-226, radium-228, thorium-232 

exceed their respective baseline levels by factors of 180, 30, 5.3, 5.3. 4.1, and 6.1. The mean and 

maximum concentrations of all  other radionuclides detected did not exceed their baselines by more 

concentfatiom for uranium *opes range UP to 2.7 timeS their baseline value- The m:B::?@;$ 
3 

than a factor of two. 

G\cRu3RIFS\Doc A-120 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

19 

m 

21 

P 

23 

ZL) 

n 

26 

n 

28 

29 

30 

31 

32 



Masonrv Chips 

hip was collected and analyzed for radioactive constituents. All radionuclides were 

plutonium-241 and strontium-90. The maximum concentra&ion of elemental uranium 

by a factor of 270, while the maximum values for uranium's isotopes range up to 
360 times baseline. The maximum wncemation of techetium-99 exceeds background by a factor of 

3.5. Maximum concentrations of the transformation products americium-24 1, neptunium-237, 

plutonium-238, and plutonim-239/240 were 5.1, 5.2, 6.4, and 17 times baseline, respectively. The 

maximum wncentrati 
4.8, respectively. 

exceed their baselines 

orium-230 and thorium-228 exceeded baseline by factors of 9.1 and 

maximum concentrations of all other radionuclides detected did not 

than a factor of two. 

Steel Coatings 

Two steel coatings were collezted and analyzed for uranium and 19 radionuclides. All radionuclides 

were detected in these samples except 1, strontium-w, and technetium-99. 

The maximum concentration of elemental 

maximum values for uranium's isotopes rang 

concentrations of the transformation pr 39/240 exceed baseline levels by factors of 

2.1 times and 4.3 times baseline. The maximum concentration for americium241 exceeds baseline . 

by a factor of 4.3. The mean and maximum concmtrations of lead-210 exceed baseline levels by 

factors of 7.8 and 15, respectively. The maximum concentration for thorium-227 exceeded baseline 

by a factor of 8.6. The mean and maximum concentrations of all 
exceed their baselines by more than a factor of two. 

ceeded baseline by a factor of 4.3, while the 

.6 times baseline. Mean and maxjIIlum 

lglrionuclides detected did not 

Eleven supplemental media samples were collected and analyzed for uranium and 19 radionuclides 

-three from loose media and eight from unlrnown liquids. All radioactive constituents were detected 
in loose media, and all but one, cesium-137, were detected in unknown liquids. Elemental uranium 

and uranium isotopes exhibit the highest concentrarions in both supplemental media. 

were detected in supplemental media that were not also detected in one of the other 

A.6.5.2 Summarv of Inorganic Co- ' 'on 

Acid Brick 

In the four acid brick samples taken for inorganic contarmnat ' ion, detections were reported for all but 

six (antimony, berylliA, cadmium, selenium, and silver) of the 16 inorganic COCs. Analyses 
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showed that maximum concentrations for four inorganic COCs (barium, copper, lead, and mercury) 

respective OU3 baseline co- 'om for concrete. The most significant of these 

llected from the Combined Raffinate area in the Combiied Raffinate Tanks [3JJ), 

the concrete baseline by a factor of 93. Three average concentrations (barium, lead, 

and mercury) exceeded their respective OU3 baseline concentrations. The most significant of these 

was also mercury, which exceeded the concrete baseline by a factor of 29. None of the acid brick 
samples showed concentralions of inorganic COCs in excess of 20 times their respective TCLP limits. 

Concrete Chi~s 

In the four concrete c 

but four (antimony, 

that maximum concentrations for eight inorganic COCs (arsenic, chromium, copper, lead, nickel, 

selenium, vanadium, and zinc) exceeded their respective OU3 baseline concentrations for concrete. 

The most significant of these was chromium collected from the Tank Storage area in the Pilot Plant 
Tank Farm [13D], which exceeded the 

concentrations of five (chromium, copper, 1 

respective OU3 baseline concemations. 
exceeded the concrete baseline by a factor of 4. The concentmion of chromium (322 mgkg), 

(collected from the Tank Storage area in the Pilot Plant Tank Farm [13D]) exceeded 20 times the 

TCLP limit (100 mgkg). 

les taken for inorganic con tamination, detections were reported for all 

rcury, and thallium) of the 16 inorganic COCs. Analyses showed 

a factor of 40. The average 

, and selenium) inorganic COCs exceeded their 

cant of these was also chromium, which 

Concrete Cores 

The 38 concrete core samples were taken from three depths (0 - !h 
inch) in eight of the 23 components in this category. In the samp 

0.5 inches, detections were reported for all but two (selenium and thallium) of the 16 inorganic 

COCs. Most prevalent of those detected were arsenic, barium, chromium, copper, lead, manganese, 

vanadium, and zinc, which were detected in either 90 percent or 100 percent of 

maximum umcentmtions of all but five (beryllium, cadmium, selenium, silver, and 
inorganic COCs exceed their respective OU3 baseline concmtmions. Most significant 

lead, (collected from the Bulk Storage area in the Old North Tank Farm [19D]), which 

concrete baseline by a factor of 37. The average concentrations of all but six (beryllium, cadmium, 

manganese, selenium, silver, and thallium) inorganic COCs exceeded their respective OU3 baseline 

concentrations. Most significant of those was antimony, which exceeded the baseline by a factor of 

approximately 23. In the 0.0 - 0.5 inch interval, the concentrations of chromium (121 mg/kg) 

1.0 inch, and 1.0 4.0 
rvd between 0.0 - 
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(collected from the NFS Storage area in the NFS Storage & Pump House [24)  and lead (127 mg/kg) 

the Bulk Storage area in the Old North Tank Farm [19D]) exceeded 20 times their 

00 mg/kg for both). 

In the sampling interval between Vi - 1.0 inches, detections were reported for all but two (selenium 

and thallium) out of the 16 inorganic COCs. Most prevalent of those detected were arsenic, barium, 

chromium, lead, manganese, and zinc, which were detected in over 80 percent of samples. The 

maxblumco 
their respective OU3 

was lead, (collected 

baseline by a factor o 
manganese, selenium, silver, and W u m )  inorganic COCs exceeded their respective OU3 baseline 
concentmiom. Most significant of those that exceeded the baseline was antimony, which exceeded 

the baseline by a factor of approximately 22. In the 0.5 - 1.0 inch interval, the concentration of 
chromium (115 mgkg) (collected from the NF 

House [2E]) exceeded 20 times the TCLP I 

but three (beryllium, selenium, and thallium) inorganic COCs exceed 

ncentrations. Most significant of those that exceeded the baseline 

Nitric Acid Recovery area in the NAR Towers), which exceeded the 

4 

ely 18. The average concentrations of all but five (beryllium, 

e area in the NFS Storage & Pump 

1. 
::p.g., <<<.... 

..... ...... 
<&& q<.;:,:.s*,: 

In the sampling interval between 1.0 - 4.0 inches, detections were reported for all but three 

1 

2 

3 .  

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

IS . 

16 

17 

18 

(antimony, selenium, and thallium) out of the 16 inorganic COCs. Most prevalent of those detected 19 

were arsenic, barium, chromium, lead, manganese, and zinc, which were detected in over 88 percent 

of samples. The maximum concentrations of nine (arsenic, b 
manganese, mercury, vanadium, and zinc) inorganic COCs 

concmtmions. Most significaut of these was mercury, (collected 
in the Combined Raffhte Tanks [3J1), which exceeded the 

The average concentrations of six (arsenic, copper, lead, nickel, vanadium, and zinc) inorganic COCs 

exceeded their respective OU3 baseline concentrations. Most significant of these was lead, which 

e OU3 baseline 

the COmbinedRafhate area 

exceeded the baseline by a factor of approximately 3. None of the inorganic COCs 0 

times the TCLP limit in the 1.0 - 4.0 inch Sample interval. 

20 

21 

P 

P 

24 

25 

m 

27 

28 

29 

30 

In the only masonry chip Sample taken for inorganic corn ‘on, detections were reported for all 31 

n 

33 

34 

but six (antimony, cadmium, mercury, selenium, thallium, and vanadium) of the 16 inorganic COCs. 

Analyses showed that both the maximum and average concentrations for four inorganic COCs 

(copper, lead, nickel, and zinc) exceeded their respective OU3 baseline contxmat~ ‘om. Themost 
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significant of these was copper (collected from the NFS Storage area in the NFS Storage & Pump 
ch exceeded the baseline by a factor of approximately 10. The masonry chip sample 

inorganic COG that exceeded 20 times the TCLP limit. 

In steel coatings, detections were reported in all but two (beryllium ad thallium) of the sixteen 

inorganic COG. Most prevalent of those detected were barium, chromium, copper, lead, 

manganese, nickel, 

maximum 

The most significant 

51. The average co 
baseline concentrations. The most significant of these was barium which exceeded the baseline by a 

factor of slightly greater than two. In steel coatings, the following samples exceeded 20 times the 

TCLP limit: 

Exceeds 20 times TCLP: ComDonent: Process Area: 
Barium High Nitrate Storage 

CombiDedRaffinate 
Wastewater Treatment 

ch showed detections in approximately 88 percent of samples. The 

c COCs exceed their respective OU3 baseline concentrations. 

, which exceeded the baseline by a factor of approximately 

r two (barium and selenium) inorganic COCs exceeded OU3 

chromium 

Lead 

Mercury 

Selenium 

General Sump (18B) Wasteyater Treaunent 

Refinery sump (3H) Wastewater Treatment 
NAR Towers (3D) 

General Sump (18B) 
comb*= Tanks (3J) 
Refinery sump (3H) Wastewater Tkament 
NAR Towers (3D) 
Harshaw Digestion Fume Recovery (3F) 
Old North Tank Farm (1 9D) 
High Nitrate Storage Tank (1 8M) 

General Sump (18B) Wastewater Treatment 
Hafihaw Digestion Fume Recovery (3F) 

Combined Raffioate Tanks (3J) 

Combiwd Rafhtte Tanks (31) combiiRaf6nate 

Nitric Acid Recovery 

Harshaw Fume Recovery 

High Nitrate Storage 
sump 

.-. . . . .x.:.)> 
:$$$:$ ,p, 

,&&:.:<. Swmlemental Media 

In two samples of loose media, detections were reported in all but three (beryllium, selenium, and 
thallium) of the 16 inorganic COCs. The concentratioIls of both barium (4,080 mgQ) (wllected 

from the Wastewater area of the General Sump [18B]) and lead (436 mg@) (two collected from the 
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Wastewater Treatment area of the General Sump [18B] and one from the Wastewater Treatment area 
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of the Refinery Sump [3H3 were above 20 timk their TCLP limits, 2,000 mgkg and 100 mgkg, 

respdiVeTs$l,, 
. . . ..,,.,.. . . . . ... 

:z$., .x.:.: 
.......... 3>z,; 0 s::::.: .......,.. 

1 

2 

...... 
3 

4 

:.:.:.:.:. 
,:- 
..... . ....... .. $:;:;s 

:z:: =.:.:< .:.:.:.< .zz; 
In ei@t ...:.;::.fi$~4$*X+’’ sar#ies of unknown liquids, detdons were reported in all but two (antimony, and thallium) 
of the 16 inorganic COCs. Lead, manganese, and zinc were most prevalent, showing up in grea&er 5 

than 87 percent of samples. None of the inorganic COCs exceeded their TCLP limits. 

coatings were not analyzed for 
semivolatile organic 

In the two samples of loose media, detections were reported for all but six (174-dichlorobenzene, 

2,4-dinitrotoluene, hexachlorobutadiene, n-nitrosodi-n-propylamine, nitrobenzene, and 
pentachlorophenol) of the 15 semivolatile organic compound COCs. None of the semivolatile organic 

compound COCs exceeded 20 times the TCLP 

In the eight samples of unknown liquids, d reported for five (benzo(a)anthracene, 
benzo(b)fluoranthene, benu>(k)fluoranthene, bis(2ethylhexyl)ate, and chrysene) of the 15 

semivolatile organic compound COCs. None of the semivolatile organic cornpound COCs exceeded 

their TCLP limits. 

A.6.5.4 Summarv of Volatile Organic Contamination 

Acid brick, concrete chips, concrete cores, masonry, and steel coatin+ were not analyzed for volatile 

organic compounds. 
*&$& 

In the two samples of loose media, there were no detections reported for the three volatile organic 

compound COCs. Accordingly, none of the volatile organic compounds COCs exceeded 20 times the 

TCLP limit in loose media. 

In the eight samples of unknown liquids, there were no detections reported for the 
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32 TCLP limits in unlcnown liquids. 

m 33 

A-125 



FEMp-oU3-RIIFs-DRAFT 
September 11,1995 

A.6.5.5 Su~lrmarv of PesticidePCB Contamination 

samples were analyzed for FCBs/pesticides. 

This component category includes two buried components that contain, or previously contained, 

waste, product, or chemicals. These containers hold residual quantities of material. The 

underground storage tanks included in this category, most or which have been removed, are described 

in Section 1.0. 

of soil and groundw 

andor leakage ed by OW. 

these below-ground wntainers is a potential source for contamination 

soil surrounding these 'containers is likely contammat edbypastspills 

Anticipated contamham are uranium, l,l,l-trichloroethane, copper, petroleum compounds, waste 

oils, and solvents. 

SummarV of Contaminaion 

Neither component was sampled from this 

characterization study. 

category as part of the OU3 RVFS 

A.6.7 Summarv Characterization of Bulk Materials (Comnent Categorv 7) 

This wmponent category includes eight areas with large volumes of exposed material containing low 
:wS:wflfl*.:s:::~. .:.:<.:.: .I .... 

x.:.:.: ........ 
A,..... levels of contamhn& all stored without wntainment. 
W<> s$$ 2 
*\:::. 
.&:.:2:M%& $2 $ 83 

Anticipated contamman ts for this component category include urani&,Ldfuric acid, ethylene glycol, 

lead, motor oil, asbestos, copper, and motor fuels. Since it is anticipated that ContamiCliLtion levels do ' 

not exceed sampling criteria contained in the WPA (DOE 1993), no intrusive samples were planned 

for this component. 

*% ,..... . from the Soil Piles (G13). 

A.6.7.1 Summar~ of Radiological Contamination 

This component category consists of eight areas with large volumes of exposed material containing 

low levels of contaminants, all stored without containment. Expected contamham include uranium 

A-126 000143 
09/09/95 645p.m. 
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(and its isotopes) and xniscellaneous radionuclide. Thirteen samples were collected fiom soil in this 1 

yzed for uranium and 19 radionuclides. 2 

3 

4 , plutonim241, and thorium-227 were not detected in soil. Elemental uranium was 

detected in concentrations up to 70 ppm. Concentrations of uranium isotopes range up to 38 pCi/g. 

in one sample at 10 pCi/g. 

5 

6 

7 

With one exception, all other radionculides in all samples are below 5 pCi/g. Thorium-232 is present 

llected for inorganic analysis. 

- soil 

Of the 59 soil samples collected, 11 were analyzed for inorganics. Detections were reported in all but 

four of the 16 inorganic COG (antimony, me*{? silver, and thallium). Nine of the COCs (all . 
.$:> .:.p, ' 

except beryllium, cadmium, and selenium) we&..&&ctions ,9p.-A.,w<.;. in all samples submitted. Only one <a:, 
sample (collected from . .  the soil pile East of &din&*) exceeded 20 times the TCLP limit for lead 

.k.. 

. .  0 @eater than 100 mg/kg). 

A.6.7.3 Summarv of Semivolatile Organic Contaminati on 

Maior Media 

No major media samples were collected for semivolatile organic co 

- soil 

A total of 12 soil samples were analyzed for semivolatile analysis. Of these samples, detections were 

reported in all but six (1,4dichlorobenzene, 2,4-dinitrotoluene, hexachlorobutadiene, 

n-nitroso-di-n-propylamine, nitrobenzene, and pentachlorophenol) of the semivolatile 

prevalent were benzo(a)anthracene and bis(2ehtylhexyl), havhg detects in 

samples analyzed. There were no detections greater than 20 times the TCLP limit. 

most 

A.6.7.4 Summarv of Volatile Orpanic Contamination 

Maior Media 

No major media samples were collected for volatile organic analysis. 0 
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- Soil 

les analyzed for volatile organics, there were no detections for any of the three volatile 

A.6.7.5 Summarv of PesticidePCB Contamination 

Maior Media 
No major media samples were collected for PCB/pesticide contamination analysis. 

- Soil 

A total of 12 soil 

reported in all 

Aroclor-1254, having detections in 33 percent of the samples analyzed. None of the samples 

exceeded either 20 times the TCLP limit or the TSCA limit (50 ppm). 

analyzed for pesticides and PCBs. Of these samples, detections were 

/pesticide COCs (alpha4lordane). The most prevalent COC was 

.a. 
I .+>>z. 

..A. 

characterization of Storage PadLParkin~ ... Lot. Roads. and Railroads A.6.8 Summarv 

This unnponent.’category consisk of 27 coqnents?g@ost ,*::>.:.: of which provided support for the transport 
or storage of raw materials, products, and wastes. These areas are; or have the potential to become, 
Contaminated by leakage. The soil surrounding these areas also may be contamhated and will be 
addressed by OU5. 

1(Comnent Catezorv 81 $? p, 
@WW4& 

,... <%!... ,.W,.,..., .-*.:.:.%!.: 

various co nhmhnts are expected in this component category, p 

pads. These include radionuclides, inorgania, and organics, listed 

Radionuclides Inorganics 
uranium metal (up to 2.1 percent E) lead Oil 
uranium (up to 5 percent E) 
uranium oxide (U,OJ atuminum oxide 1 , 1 , 1-trichloroethane 
VF, ammonium diuranate ethylene glycol 
uo3 (UP to 3 percem E) 
uranium hexafluoride (UFJ urea 
uranyl fluoride (UGFd copper 
uranyl ammonium phosphate cakes m a g n e b  
ore calcium fluoride (CaFd 

e of their storage on 

ore co~lcenrcates lubricating and hydraulic oils 

magnesium fluoride (MgFJ 

thorium ammonium hydroxide 
ThF, sulfite (SO3 kerosene 
thorium metal barium diamyl amyl phosphate 
radium lithium CalbMte PCB oils 
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Radionuclides Inoraanics organics 
a r S e n i C  . motoroils 
silver gasoline 
Cadmium creosote 
hydrofluoric acid 0 hydraulic fluids 
ammonia drummedwaste 
drummed waste 

Twenty-three of the 27 components were sampled. A total of 74 intrusive samples were collected, 

including one acid b le, four asphalt samples, 26 concrete chip samples, 21 concrete core 

les, and 12 unknown liquid samples. 

This component category consists of a large number of waste storage or handling pads, the FEMP 
parking lot, and all rail lines and roads associated with the FEMP. Most of these 27 c ~ m p ~ n e n t ~  

provided support for the transport or storage of raw materials, products, and wastes. These areas are, 

or have the potential to be, contambated by 1 

potentially be present in this component categ 

widely distributed nature of these component 

. The radiological contamination that could 

all radionuclide COCs because of the 

transportation throughways. 

The radiological characterization of the category is based on 40 samples collected from acid brick 

(one sample), asphalt (four), concrete chips (22), and cornre& core (13). In addition to these 

samples, samples were collected from supplemenral media including4&t:J.gpse !>.:.$. media, one sediment, 
i d  11 li@d samples. for each media =e prese&beld. $&$$$.:$$s 

xm 3 .:.:.:p, . 
x.:... 
.:..A< :fig 

Acid Brick 

One acid brick sample was collected and analyzed for uranium and 19 radionuclides. Lead-210, 

radium-226, radium-228, technetium-99, and uranium were the only radioactive constituents detected 

in the acid brick sample. The most pr ominent radionuclide was technetium-99. Its corn 'on 
exceeded its baseline level by a factor of 16. Radium-226 and radium-228 factors w&re l&s thn 

twice baseline, and lead-210 was 3.9 times baseline. The mean and maximum concentra&ns of all 
other radionuclides detected did not exceed their b&eiines by more than a factor of  two,.::^&.+^ 

: > ~ ~ q ; ~ ~ ~ ~ .  

$#J 

:::::::< 
.,A? 

hDhalt 

Four asphalt samples were collected and analyzed for uranium and 19 radionuclides. Americium-241 

and neptunium-237 were not detected in asphalt. The mean and maximum concentrations of 
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elemental uranium exceed baseline levels by factors of 9.4 and 19, respectively. The maximum 

CO 

CO 

CO 

factors of 2.7,4.6 and 5.3. The mean and maximum concentrations of all other radionuclides 

detected did not exceed their baselines by more than a factor of two. 

for uranium isotopes range up to 5.7 times baseline. The mean and maximum 

of technetium-99 exceed baseline levels by factors of 3.2 and 19. The maximum 
for lead-210 and polonium-210 and radium-228 exceed their respective baselines by 

Concretechius .. 

Twenty-22 concrete 

radioactive constitu 

concentfations of el 

The mean and maximum concentrations for uranium isotopes ranged up to 14 and 410 times baseline 

respectively. The mean and maximum concentrations of technetium-99 exceed baselie levels by 

factors of 12 and 300, respectively. The maximum concentration of cesium-137 was 17 times 

baseline. Maximum concenttations for the 

plutonium-238, and plutonium-239/240 ex 

les were collected and analyzed for d u m  and 19 radionuclides. All 

detected in concrete chips from this category. The mean and maximum 

exceed baseline levels by factors of 20 and 410, respectively. 

on products americium-241 neptunium-237, 

concentrations by factors of 130, 2.5, 18, 

and 14, respectively. Maximum 10, polonium-210, radium-226, and 
thorium-230 exceed their respective baseline concentrations by factors of 19,4.7,2.5, and 47, 

respectively. The mean concentration for radium-226 was 2.2 times baseline. The single result for 

thorium-227 was 21 times baseline. Maximum concentralions for radium-228, thorium-228, and 
thorium-232 exceed their respective baseline concentrations by fact 

respectively. The mean and maximum concatrations of all other 

exceed their baselines by more than a factor of two. 

, 240, and 140, 

des detected did not 

Concrete Cores 

In support of characterization, 12 samples and one duplicate were taken fkom concrete at three depths 

in this component category and analyzed for uranium and 19 radionuclides. These s 

information on the vertical extent of contamination in OU3 concrete. 

As expected, levels of radioactive constituents in this category tend to be highest in 

concrete sampled. In areas of undisturbed concrete, constituent concentrations tended to decrease as 
the depth of the concrete sample increased. Moderate levels of uranium and technetium were detected 

in the four comnents of this category that were sampled: the Oil Burner/Graphite Burner (1OD) and 

the Deconhmimtion Pad (74P) Plant 8 North Pad (74R), and Building 39A Pad (74W). 

G \ c R u 3 ~ w P x ~ A . D o c  A-130 0 0 0% 4'7 09/09/95 645pm. 
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All radionuclides were detected in the first %-inch of concrete except americium-241, plutonium- 

lutonium-241. The mean and maximum concentrations of elemental uranium exceed 

factors of 28 and 400, respectively. The mean concentrations for uranium isotopes 

5 to 18 times baseline and the maximum concamitions for uranium isotopes range 

from 7.1 to 18. The mean and maximum concentrations of technetiUm-99 exceed baseline levels by 

factors of 4.8 and 180, respectively. The maximum concentration of cesium-137 was 3.3 times 

baseline. The mean concentrations of 14-210 and thorium-230 exceed baseline levels by factors of 

5.5, 2.5. The ions of lead-210, po lon i~210 ,  and radium-226 exceed baseline 

levels by factors of 3 3.5, respedively. Mean ami maximum comntrat~ '0115 Of radium-228 

exceed baseline levels 

concentrations of all ' 

of two. 

rs of 2.9 and 4.7, respectively. The mean and maximum 

nuclides detected did not exceed their. baselines by more than a factor 

All radionuclides were detected in the second %-inch of concrete except americium-241, p l u t o n i ~ ~ ~  

238, plutonium-241, and uranium-235/236. 

uranium exceed baseline levels by factors of 

and uranium-238 mged UP to 12 times bas 

time baseline. The mean and maximum concamations of technetium-99 exceed baseline levels by 

factors of 11 and 85, respectively. The mean commtration for plutox1ium-239/240 was 3.0 times 
baseline. The mean and maximum concentratl 'ons of thorium-230 exceed baseline levels by factors of 

2.5 and 50. The mean concentrations for lead-210, poloniUm-210, 

and 1.0 times baseline and the maximum c o m o n s  were 15,3. 

respectively. The maximum concentrations for thorium-232 and 
by factors of 6.6 and 2.7, rrspectively. The mean and maximum c o n d o n s  of all other 

radionuclides detected did not exceed their baselines by more than a factor of two. 

and maximum concatrations of elemental 

, respectively. The means for uranium-234 
maximum concentrations ranged up to 65 

226 were 2.4, 0.86, 

4.5 times baseline, 
8 exceeded baseline levels 

All radionuclides were dacaed below the first inch of concrete except americium-241,,.,.~i~137, &.....v.... :.>....,....., A,. 

plutoriium-239/240, plutonium-241, and uranium-235/236. The maximum concmtra~on @€ elhental 

uranium exceeds baseline levels by a factor of 59.. .The mean and maximum co- 
technetium-99 exceed baseline levels by factors of 3.6 and 32 times, respectively. Maxplffpsn 

concentrations of lead-210 and thorium-230 exceed baseline by factors of 3.8 times baseline and 2.2, 

respectively. The mean and maximum concentrations of all other radionuclides detected did not 

exceed their baselines by more than a factor of two. 

f.' z.:.:. ..:*.: 
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Sumlemental Media 

were collected from supplemental media and analyzed for uranium and 19.  

eight loose media samples, one sediment sample, and 11 unknown liquid 

All radionuclides were detected in loose media and unknown liquids. All radionuclides were detected 

in sediment except neptunium-237, plutonium-238, and strontium-90. Elemental uranium and 

ghest concentmions in these supplemental media. No radionuclides 

media that were not also detected in one of the other media. were detected in supp 

Acid Brick 
One Sample of acid brick was collected. Seven of 16 inorganic COCs were detected (arsenic, barium, 

chromium, copper, lead, manganese, and silver). The only detected d t  above the concrete 

baseliie value was lead, (collected from the 

by a factor of 2.0. No results exceeded 20 

Metal Dissolver pad p441), which exceeded 

AsDhalt 
Four samples of asphalt were collected from three components. Nine inorganic COCs were detected 

(arsenic, barium, chromium, copper, lead, manganese, nickel, vanadium, and zinc). The maximum 

detected results from five (arsenic, lead, manganese, vanadium, 

than the respective concrete baselines. The most si@- of these 
roads [G-002]), which exceeded the baseline by a factor of 7.8. 

of these COCs (lead and zinc) were greater than the respective 
significant of these was zinc, which exceeded the concrete baseline by a factor of 1.56. None of the 

detected results exceeded 20 times the TCLP limit, where applicable. 

COCs were greater 

, (collected from the 
rage concmrations from two 

Again, the most 

Concrete ChiDs 
From 18 compdnents in this component category 21 samples of concrete chips were 

analyzed for inorganic constituents. All except two of 16 inorganic COCs (antimony 
were detected. The maximum results from 13 (all those above except silver) of these COCs were 

. . . . .  . , 

greater than the respective concrete baselines. The most signii5cmt of these was zinc, (collected from 

the Plant 2 West Pad p4B]), which exceeded the baseline by a factor of 32. Also significant were 

wpper, (collected from the Plant 8 West Pad [74D]) and lead, (collected from the Plant 6 Pad [74J1), 
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which exceeded their baselines by factors of 24 and 23, respectively. The average r d t s  from nine 
inorganics except beryllium, cadmium, manganese, and vanadium) of these 

the respective concrete baselines. The most significant of these was lead, 

the concrete baseline by a factor of 2.6. None of the detected results exceeded 20 
times the TCLP limit, where applicable. 

Concrete Cores 

The top %-inch of 
for inorganic comtitu 
weredetected. The 

cores samples collected from this component category were analyzed 

except three of 16 inorganic COCs (antimony, selenium, and thallium) 

detected r d t s  of nine (arsenic, barium, chromium, copper, lead, 

zinc) of these COCs were greater than the respective concrete 
baselines. The most significant of these was nickel, (collected from the Building 39A Pad [74w1), 
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12 

which exceeded the baseline by a factor of 11. Also significant was lead, (also collected from 74W) ' 1 3 '  

which exceeded the baseline by a factor of 8.0. The average ConcentratiOIls from seven (the nine . 14 

15 

16 

. I7 

above minus arsenic and chromium) of these .c&. ...:. .:.:.:.:.. were greater than the respective concrete 
$! :<.xi 

baselines. The most significant of these were.z&x&y and lead, which exceeded their concrete 

baselines by factors of 3.7 and 3.1, respeaixkly. N&.of the detected results exceeded 20 times'the 
+:. 

TCLP limit, where applicable: 18 

19 

In the second half inch of four concrete cores collected from this component category, all except three 

of 16 inorganic COCs (antimony, selenium, and thallium) were 

results from ten of these deteckd COCs (all except beryllium, 

the respective concrete baselines. The most significant of thes 

Building 39A Pad [74w1), which exceeded the concrete bas 

was lead, (also from 74W), which exceeded the baseline by a factor of 6.3. The average 

concentrations from seven of these COCs (same list as maximums minus arsenic, chromium, and 

maximumdetected 

silver) were greater than 
ected from the 

1. Also significant 

vanadium) were greater than the respective concrete baselines. The most significant as 

mercury, which exceeded the concrete baseline by factor of 3.5. None of the det 

exceeded 20 times the TCLP limit, where applicable. 

In the bottom depth (greater than 1.0 inch) of three concrete cores collected from this component 

category, all except 5 of 16 inorganic COCs (antimony, cadmium, mercury, selenium, and thallium) 

were detected. The maximum detected results from six (barium, cbromium, lead, manganese, nickel, 

and vanadium) of these detected COCs were greater than the respective concrete baselines. The most 
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significant of these was lead, (collected from the Plant 8 North Pad f74R]), which exceeded the 

(above except nickel and by a factor of 5.1. The average concentrations from four 
e COCs were greater than the respective concrete baselines. The most significant of 

also, which exceeded the concrete baseline by factor of 1.4. None of the detected 

results exceeded 20 times the TCLP limit, where applicable. 

Surmlemental Media 

From eight loose 

COCs were detected 

exceeding 20 times 

les collected from seven components in thkcategory, all inorganic 

. Cadmium and chromium were detected at concenfmtions 
limit in one sample each; and lead was detected at a Concentration 

exceeding 20 times imit in four samples. 

From one sediment sample, ten inorganic COCs were detected. Those not detected include arsenic, 

beryllium, mercury, silver, thallium, and zinc. Lead concentration was greater than 20 times the 

TCLP limit in this sample. 

From 11 urilmown liquid samples collected 

(antimony and thallium) were not detected. None of those that were detected exceeded 20 times their 

respective TCLP limits. 

for inorganic constituents, only two 

The fact that lead concentration exceeded 20 times the TCLP level i.tk 

supports the fact that it was the most common significant inorganic 

lemental samples 

the major media samples. 

A.6.8.3 Summarv of Semivolatile Organic Contaminati on 

AsDhalt 
Two asphalt samples wcre collected and analyzed for semivolatile constituents. Of 15 semivolatile 

COCs, benzo(a)anthracehe and chrysene were the only ones detected. 

Concrete C ~ ~ D S  

One sample of concrete chips was collected and analyzed for semivolatile const 

semivolatile COCs, benzo(a)anthracene and chrysene were the only ones detezted. 
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SuDDlemental Media 1 

samples, one sediment sample, and 11 unknown liquid samples were collected and 
olatile constituents. Of 15 semivolatile COG, eight were detected in the loose 3 

2 

D 

of these exceeded 20 times the TCLP limit. These eight were benzo(a)anthracene, 

benzoopYrene, benzo(b)fluoranthene, benu>(k)fluoranthene, bis(2ethylhexyl)phthalate, carbazole, 

4 

5 

chrysene, and indeno(l,2,3-d)pyrene. 6 

7 

8 Five semivolatile C 
category. These five (a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 9 

benzo(k)fluoranthene, 10 

No semivolatile COG were detected in the 11 unknown liquid samples. 

A.6.8.4 Summarv of Volatile Organic Contamination 14 

e detected in the single sediment sample collected from this component 

I1 

12 

13 

AsDhalt 

‘Two asphalt samples were analyzed for vol ents, yet none were detected. 
. .  

is 

16 

n 

Concrete C ~ ~ D S  18 

One sample of concrete chips was collected aml analyzed for volatile constituents, yet none were 19 

detected. 20 

21 

SuvDlemental Media P 

Eight loose media samples, one sediment sample, and 11 unknown les were collected and 23 

analyzed for volatile constituents. Of three volatile COCs, one was detected in 24 

one liquid sample. 25 

26 

A.6.8.5 Summarv of Pesticides/PCB Contamination 2 l  

Asvhalt 28 

Two asphalt samples were analyzed for PCBs/pesticides. None of the pesticides were d 

none exceeded TSCA limits of 50 ppm. 

29 

30 

Concrete C ~ ~ D S  

One sample of concrete chips was analyzed for PCBs/pesticides. None of the pesticides were 

31 

32 

33 

detected, and none exceeded TSCA limits of 50 ppm. 34 
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@’ 
Concreie Cores 

re was analyzed for PCBs/pesticides at all three depths. Of six PCBs/pesticides, 

Aroclor 1260 were the only two detected, but these did not exceed 20 times the 

e FCBs were detected in all three depths. None of the PCBs exceeded the TSCA 

3 

4 

5 

6 

limits of 50 ppm in any depth. 

SuDDlemental Media 7 

One unknown li a as analyzed for PCBs/pesticides. None of the pesticides were detected, 

and none exceeded of 50 ppm. 9 

In summary, 
benzo(a)autracene and chrysene and the absence of the volatile COCs in major media. Since two 

10 

I1 

l2 

media analyses confixm the presence of the sernivolatiles 

Aroclors were detected in all three depths of the concrete core but none were detected in the 

supplemental media, the supplemental media does not support the PCB/pesticide results found in 
13 

14 
* 

major media. 

A.6.9 
~COmDonent Categorv 9) 

Is 

16 

This category consists of all above-ground piping and utility systems, including ogtside tank and 
distribution systems. 20 structures are included in this category, some of which contained or 

19 

20 

Ekterior surfaces may have been co- by leaking or depositil ....,... d&g production activities. 

These components are also exposed to natural forces. contaminants tspecm~ . ..; among the c~mp~nent~ 

P 

t3 

$g$jF*x*t4 ..... . 

*:.:.: 
.$$$< 

&&$x., in this category included those listed below. 

Inorzanic 
W F ,  
ore 
ore concentrates 
himow grade residues 
NaOH 
dolomite 
Chromium 
asbestos 
lead 

OrEaniC 
cooling oils 
CB Oils 
hydraulic oils 
lubricating oils 
PCBS 
pentachlorophenol 
died fuel 

24 

25 
as 
n 
28 
29 

30 
31 

32 

33 

34 

35 

36 

37 

During the OU3 RI, a total of 24 samples were collected from components in this category for 

chemical analysis: 16 from concrete chips, five from steel surfaces, and three from supplemental 
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media including loose media and wood. A summary of sample analysis for the three types of 

described below according to major and supplemental media. 

The above-ground piping, utilities, and equipment category consists of 26 structures including all 

above-ground piping and utility systems, including outside tank and distribution systems. Some of 

these components contained or transported potentially hazardous substances. 

The bulk of the radio1 

component category. 

processing. 

on is expected in the ore processing facilities included in this 

include uranium and radionuclides associated with ore 

The radiological characterization of the category is based on 12 samples collected from concrete 
chips. In addition to these samples, three samples were collected from supplemental media including 

two loose media, and one wood sample. each media are presented below. 

. .  Concrete ChiDs 

All radionuclides were detected except plutoniu1r~239/240 and plutonimX1. The most prominent 

radionuclide detected was uranium, with a maximum concentration 460 times that of baseline. 

Radium-228 was detected at 70 times its baseline Concentration. 

factors of 5 and 460, respectively. The mean concentratiolls for um&m isotopes ranged from 1.4 to 

2.3 times baseline and the maximum detected concatrations for uranium isotopes range from 35 to 

110. Among the radionuclides associated with ore handling operations, the most prevalent was 

radium-228, which had mean and maximum concentrations exceeding baseline by factors of 1.6 and 

.w&A > 

70, respectively. 

The means for lead-210, thorium-230, polonium-210, and radiuxr~226 exceed baseline bd&tors ::<:* of 
3.8, 1.1, 0.70, and 0.71, respectively, while their maximum detected values were 16, 3&h.5, and 

11 times baseline, respectively. The m&n and maximum concentdons for thorium-228 and 
thorium-232 were all less than twice baseline. For the fission products, the mean and maximum 

concentrations for technetium-99 were 1.3 and 8 times the baseline. The strontium-90 mean was 2,O 

... ..... . 
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pCi/g and the maximum detect. was 8.4 pCi/g. The maximum concentration of cesium-137 was 2.0 

. All transformation products were detected at less than twice baseline. 

All radionuclides were detected in loose media except cesium-137, neptunium-237, plutonium-238, 

plutonium-241, and strontium-90. Cesium-137 neptunium-237, plutonium-238, plut011ium-239/240, 

radium-228, strontium-90, technetium-99, thorim-230, thorium-232, and &um-235/236 were not 

detected in wood. confirm the presence of radionuclide commination in this component 

category. 

A.6.9.2 

For concrete chips, detections were reported in either 11 or 12 out of 12 samples for seven out of the 

sixteen inorganic COCs. The maximum concentration for all but two inorganic COCs (beryllium and 
thallium) exceed the OU3 baseline co- 
from the Electrical Distribution area of the 

exceeding the baseline concentration by a fact 

inorganic COCs (beryllium, manganese, and exceeded baseline concentrations. The average 

concentration of antimony is the most significant, exceeding the baseline level by a factor of 38. In 

concrete chips, the only inorganic COC that exceeded 20 times the TCLP limit (i.e., 100 mgkg) was 

chromium, (collected from the Coo- Towers [XKl), with concentmiions up to 261 mgkg. 

concentration of zinc, (collected 
Station [16A]) was the most significant, 

The average concentration for all but three 

For steel coatings, detections were reported in all but three of the s 

selenium, and thallium); most of those' detections occ~rred in 
of those COCs. The maximum concentmtion for seven inorganic 

concentrations. The maximum concentfation of vanadium, (collected from the Hot Side Ore 

Conveyor [2G]) is the most significant, exceeding the baseline concatration by a factor of between 
three and four. The average concentration for inorganic COCs did not exceed base 

concentrations. Chromium and lead exceeded 20 times the TCLP. limit in four and 
respectively. Mercury and barium exceeded 20 times the TCLP limit in only two 
respectively. The list of samples that exceed 20 times the TCLP limit is not listed 

discussed in A.III.2.6.2, no painted surfaces are characteristically hazardous because of the paint. 

rganic COCs (beryllium, 

half of the samples for each 

xceed the OU3 baseline 

In the three samples of supplemental media, COCs exceeding 20 times the TCLP limit included 

cadmium and lead (both collected from loose media in the Central area of the Plant 6 Electrostatic 
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Precipitator [6D], and arsenic and chromium (both collected from wood media in the Electrical 1 

2 

3 

4 

of the Electrical Panels & Transformer (16q). These results support the 20 times 

found in major media noted above. 

A.6.9.3 Sumxnar~ of Semivolatile Organic contamination 5 

Concrete media and steel coating samples were not analyzed for semivolatile organic compounds. 6 

7 

exceeded 20 times 8 

9 

Samples of supplemental media were analyzed for semivolatile organic compounds but none of them 

A.6.9.4 10 

. Concrete and steel les were not analyzed'for volatile organic compounds. Samples of 11 

supplemental media were analyzed for volatile organic c o q u n d s  but none of them exceeded 20 

times the.TCLP limit. 13 

12 

14 . 

A.6.9.5 15 

In concrete chips, delections were reported fo 

PCB/pticide samples were detected in less, 

in greatest frequency were Aroclor-1254 and dieldrin, which were detected in two out of seven 

the six PCBs/pesticides on the COC list. Most 16 

of samples for each COC. Those found 17 

18 

19 

20 

samples. Aroclor-1254 had the highest concentration of the six FCBs/pesticides which was 3.2 ppm. 
None of the pesticides exceed 20 times the TCLP limit. None of the PCBs exceed TSCA limits of 

50 ppm. Steel coating samples were not analyzed for PCB/pesticid n. Samples of 21 

supplemental media were analyzed for FCBs/pesticides but none of ed 20 times the TCLP P 

limit or TSCA limits. 23 

24 

A.6.10 Summarv Characterization of P~D~uE. Utilities. and E u u i m  - Belowmound 
fComDonent Categorv 10) 

Several of the components from this category contained or transported potentially hazardous 

%Y the substances. The interiors of such structures are contaminated ; exteriors may be contamtnMerl 
.on of soil and hdwaer. leakage of contents. That leakage is also a potential source of contammt~ 

~ ~ . * q $ g ~ y ~ . ~ :  ..... . 
. 

.:.-,: 

,.:.:.:.:. 
$?S $3 

h.s&. 

Anticipated contaminants for this component include uranium (up to 0.71 percent E), uranium 
compounds and complexes, ores, ore raffinates, asbestos, lead, barium, and solvent wastes. Many of 
the individd components did not have any anticipated Contaminants listed in the WPA. 
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Five of the seven components were sampled. A total of 16 samples were collected including: one 
two concrete cores, one steel sample, three loose media samples, and five unlmown 

A.6.10.1 Summarv of Radiological Contamination 

Piping, utilities, and equipment are divided into two groups, above-ground and below-grouud. The 

below-ground component category consists of seven structures including all below-ground piping and 

utility systems. So e components contained or transported potentially hazardous substances. 

The interiors of such are contaminated and'exterior surfaces may be contamhated by the 

leakage of contents. 

Expectedw- include uranium, radionuclides associated with ore processing, and 
radionuclides collected by storm water runoff or the Clearwell Line. 

The radiological characterization of the below-grkd Piping, Utilities, and Equipment is based on 

seven samples co~ected fiom two media: conct&$&p (one sample), mi concrete cores (three). ~n 

aidition to thesi samples, nine samples w e r & o ~ a & ~ m  supplemental media including one loose 

media, two sediment and six unknown liquid samples. Results for each media are presented below. 

p; .$$$$, 

.iq .......... .......... 

Concrete Chips 

All radionuclides were detected except plutoniUm-239/240. U r a n i u f ~ ~ t W c t e d  at 310 times its 
baseline level. The uranium isotopes, uranium-234, dum-235/23&&u&mnium-238 .: .:.,,: y..,.... .... ..g 

Concentrations exceeded their baselines by factors of 360, 140, and 4#b, re&ctively. The 

concentratioIls for lead-210, technetium-99, and polonium-210 exceed baseline by factors of 34, 30, 

and 19, respectively. kxnaining radionuclide c o n e o n s  ranged from 0.30 to 5.7 times their 

baseline. 

......... =:< 

..... 

:.:&&. 

Concrete Core 

Americium-W1 , neptunium-237, plutoni~238,  plutonium-239/240, plutonium-241, 

and technetium-99 were not detected in the first %-inch of the concrete core sample. 

other radionuclides exceed baselie by a more than 2.2 times the baseline. 
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Americium-241, neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, polonium-210, 

ontium-90, and technetium-99 were not detected in the second half-inch of concrete. 

radionuclides exceed their baseline wncentrations. 

Americium-241, cesium-137, neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, 

strontium-90, and technetium-99 were not detected in the first half-inch of concrete. None of the 

other radionuclides exceed their baseline concemations. 

S~~~lementa l  Media 

All radionuclides wer 

results confirm the 

radionuclides were detected in sediment. The d t s  confirm the presence of radionuclide 
contarmnat * ion in this component category. All radionuclides were d a d  in unknown liquids except 

cesium-137. These results include radionuclides not encountered in the other media. 

in loose media except cesium-137, thorium-228, thorium-232. The 

onuclide contamhation in this component category. All 

A.6.10.2 

Concrete C ~ ~ D S  ' . 

One concrete chip sample was collected fiom one component (Conveyer Tunnel [from Plant 11 [2w) 

for analyses of inorganic& For this sample, seven of the 16 COCs (arsenic, barium, chromium, 

copper, nickel, selenium, and zinc) exceed the concrete baseline values. Most significant were 

selenium and zinc, which exceeded the baseline by a factor of 22 

inorganics exceed 20 times the TCLP limits. 
vely. No 

Concrete Cores 

Two concrete core samples were collected from this category for inorganic aualysis. One from Old 

Cooling Tower (3K) and one from the Utility Trench to Pit Area (22E). 

:>p#$>=*fls*=, 

areantimony, arsenic, barium, chromium, capper, lead, manganese, vanadium, andzinc@lle >:.:.:.: 

maximum concentration of.eight (the above, except capper) inorganics exceeded the oW&mcrete 

baseline. Most sijpificant of these are chromium and lead (collected from the Old Cooling 

Tower [3KJ), which exceeded the baseline by a factors of 52 and 16, respectively. The average of 

the validated results for this level exceeded the baseline for the same eight inorganics. The most 

significant were antimony, which exceeded the baseline by a factor of 7.8, and chromium, which 

A. ..A 

of these samples, at w.0 - $$ level of the cor=, h e  of the 16 inorganics wer$d&&! They 
+:.>:. .:.:.x. ..... 

.. . . . <.s.:. 
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exceeded the baseline by a factor of 6.2. Also at this level for one core sample, chromium (collected 

ooling Tower [3w) was detected at concentrations greater than 20 times TCLP 

level of the cores, eight of the 16 inorganics were detected. They are antimony, 

arsenic, barium, chromium, lead, manganese, vanadium, and zinc. The maximum concentration of 

all eight exceeded the concrete baseline values. The most significant COCs exceeded were lead, 

which exceeded the 

Water Tower [3Kl), 
results at this level ex 

antimony, which ex 

of 6.4. At this level for one core sample, chromium and lead (both collected from the Old Cooling 

Tower [3KJ) were both detected at concatrations greater than 20 times TCLP (both greater than 

a factor of 78, and chromium (both collected from the Old Cooling 

ed the baseline by a factor of 34. The average of the validated 

the baseline for the same eight inorgauics. The most significant were 

aselie by a factor of 9.4, and lead, exceeding the baseline by a factor 

100 we) .  

At the 1.0 - 4.0 inch level of the cores, the 

concrete baseline values. They are antimo 
silver, and vanadium. The most significant was silver (collected from the Utility Trench to Pit 

Area [=E]), which exceeded the baseliie by a factor of 7.2. The average concentration of the same 

nine inorganics exceeded the baseline. The most significant was antimony, which exceeded the 

ncentration of nine inorganics exceeded the 

barium, chromium, copper, lead, manganese, 

baseline by a factor of 7.4. There were no detects at w n d o n s . e m e s  : ,  TCLP limit. 
f.ii 

Steel co*s 

One steel coating sample was collected from the Conveyer ~ ~ n n e l  (from Plant 1) ( 2 ~ )  for inorganic 

analysis. AU but selenium was detected of the 16 COC inorganics. The maximum concentdons of 

only two (arsenic and beryllium) exceeded the OU3 paint baseline. The most significant was 

beryllium, which exceeded the paint baseline by. a factor of 3.8. The average of the validated g~:~<g:::*#$*~$ results 

exceeded this baseline for the same two COCs. The most significant was beryllium 

exceeded the baseline by a factor of 3.7. The following inorganics were detected at conctmtdons ?:::A 

greater than 20 times the TCLP limit: cadmium (greater than 29 mg/kg), chromium ( +r than 
100 mgkg), and lead ( greafer than 100 mgkg). 
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A.6.10.3 Summarv of Semivolatile Organic Contamination 1 

samples collected from this component category were analyzed for semivolatile 

re were no detects exceeding 20 times TCLP for the COC analytes. 

2 

3 

4 

. Of the eight supplemental media samples which were analyzed for 

5 

A.6.10.4 sum mar^ of Volatile Organic Contamination 6 

7 

8 

9 

LO 

11 

12 

No major media samples collected from this COIllponent category were analyzed for volatile organic 

lemenral media samples, there were no detects for the volatile organic 

No major media samples or supplemental media samples collected from this component category were 

analyzed for PCB/pesticide contamhati on. 

This category consists of all surface impouxxim@$,~nds, and basins where liquids coxmining 

potentially hazardous substances are, or can&a storg&..thout secondary containment . In OU3, there 

are eight components in this category. Some of these components contain large volumes of water 
with relatively small amounts of commination. They als~ contain sediments with more concentmed 
quantities of contamination. Cow ' . expected among the components in this category are listed 

J '- >%.. 

below. 

Radioloaical 
uranium 

Inormnic 
niaateS 

t........ ......,..,.. u.: ......... v.\.y+, .V.C .,..,..,.. ..>:.:. 
.,..A, i. ..,... 
@; 

1.1,1 -tric$broethylene .A. >......,A. 

1.1.1-uichloroethane 
perchloroethylene 
tOlUene 

waste paint solvem 
used oils (hydraulic, lubricating) 

paint thinners 

. .. . . 

Six of the eight components were sampled. A total of 56 samples were collected from in 
this category for chemical analysis: one from concrae c h p ,  six from concrete cores, 23 from 
sediment (loose media) and 26 from unknown liquids. A summary of sample analysis for the three 

types of contamhami is described below. 

A-143 09l09l95 645p.m. 
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A.6.11.1 Summarv of Radiological Contamination 

category consists of eight structures or areas where liquids containing potentially 

are, were, or can be, stored without secondary containment. Some of these 

large volumes of water with relatively small amounts of comamimion. "hey 

also contain sediments with more wncentrated quantities of contamhti on. 

Uranium is an expected coIltaminant in these ponds and basins. The presence of radionuclides is very 

possible since water mamimed areas in OU3 drain into these lagodns. 

The radiological on of the Ponds and Basins is based on twenty-nine samples collected 

. .from two media: co (one sample), and concrete cores (three). In addition to these 

samples, 44 samples were collected from supplemental media including 22 sediment and 22 d o w n  
liquid samples. Results for each media are presented below. 

$: 

..:.: .,. . . . .,. .,+.. 
& 

,::s * Concrete C h i ~ s  

Americiux~2.41, cesium-137, neptunium-237, &&&um-238, . ....... plutonium-239/240, radium-228, 

strontium-90, and uraniUm-235/236 were nc&@ctd2~ the chip sample. All other radionuclides 

were detected at concentrations below their baseline concentmi 011s. 

.:.=.:< .p.. .. . .% 

Americium-241, neptunium-237, plutonium-239/240, strontium-90,"@Te&petium-99 were not 

detected in the first half inch of concrete. Lead-210 was detected at #&&neS J:.. .-,* its baseline 

concentration. All other radionuclides were detected at concentratioI&elow theifbaseline 

concentrations. 

.:.:.::.. ....., .. \: 

s.&s;.& 

Americium-241, cesium-137, neptunium-237, plutonim238, plutonium-239/240, radium-226, 

strontium-90, and technetium-99 were not detected in the second %-inch of concrete. Lead-210 was 
detected at 2.0 times its baseline concentration. AU other radionuclides were d 

concentrations below their baseline concentrations. 

Americium-241, cesium-137, neptunium-237, plutonium-238, plutonium-239/240, strontim-90, and 

technetium-99 were not detected below the first inch of concrete. Lead-210 was detected at 5.2 times 

its baseline concentration. All other radionuclides were detected at concentrations below their 

baseline concentrations. 

3 

4 

5 

10 

11 

12 

13 

14 

15 

16 

19 

21 

P 

28 

29 

30 

31 

32 

A-144 



FEMP-OU3-RUFS-DRMT 
September 11, 1995 

SuDDlemental Media 1 

es were detected in sediment except for thorium-227, and all radionuclides were 

liquids. The results confirm the presence of radionuclide commination in this 

egory and indicate the presence of radionuclides in the category that were not detected 

in concrete. 5 

2 

3 

4 

6 

A.6.11.2 Summarv of Inorganic Contamination 7 

In the only concrete c le taken for inorganic wntammt~ * 'on, detections were reported for three 

of the sixteen inorg arsenic, barium, and manganese). Since only one sample was taken 
from concrete chips, 

W m  'on for only one inorganic COC (barium) (collected from the Sludge Dryins Beds [25FJ) 

Concrete Chi~s  .. 8 

9 

10 

11 

12 

13 

14 

Is 

16 

Concrete Cores 17 

The six concrete core samples were taken from one wmponent in this category: Primary Setthg 18 

Basin (25G). The six samples were split between radiological and chemical locations. In the 19 

and average concentrations are equivalent; both having 

that exceeded the OU3 baseline comentrab 'on. The maximum and average concentrations of barium 

exceeded the baseline concentration by a factor of 1.1. In the concrete chip sample, there were no 
inorganic COCs that exceeded 20 times the TC 

sampling interval between 0.0 - 0.5 inches, detections were reported in half of the 16 inorganic COCs a0 

(barium, chromium, copper, lead, manganese, nickel, vanadium, Themaximumand 21 

average concentrations of six inorganic COCs (barium, chromium, 1 

zinc) exceed their respective OU3 baseline c o n e o m .  The and average concentrations P 

of zinc (collected from the Primary Settling Basins [25G]) are the most significant, both exceeding the 

baseline concentration by a factor of 1.3. In the 0.0 - 0.5 inch interval, there were no inorganic 

anese, vanadium, and P 

24 

25 

COCs that exceeded 20 times the TCLP limit. 

$sy;vkqp.:s<<y+ 
,:,< ...,.,.,. .% 

$$$ 
In the sampling interval between 0.5 - 1.0 inches, detections were reported for nine &t &1he"'l6 

inorganic COCs (barium, chromium, copper, lead, manganese, nickel, silver, vanadium, d zinc). 

The maximum and average concentrations of six inorganic COCs (barium, chromium, €ea&; 
manganese, nickel, and vanadium) exceed their respective OU3 baseline concemations. The 

maximum and average concentrations of vanadium (collected from the Primary Settling Basins [25G]) 

are the most significant, both exceeding the baseline concentration by a factor of 1.3. In the 0.5 - 
1.0 inch interval, there were no.inorganic COCs that exceeded 20 times the TCLP limit. 

w: :e>: 
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In the sampling interval between 1.0 - 4.0 inches, detections were reported for nine out of the 16 

(arsenic, barium, chromium, copper, manganese, nickel, selenium, silver, and 

maximum and average conwarations of five inorganic COCs exceed their respective 

ncemations. The maximum and average concentrations of arsenic (collected from 

the Primary Settling Basins [25G]) are the most significant, both exceeding the baseline c o n d o n  
by a factor of 1.7. In the 1.0 - 4.0 inch interval, there were no inorganic COCs that exceeded 20 

times the TCLP limit. 

SUDDlemental Media 

In the 23 sediment 

the COO, detecti 

found in five of the COCs. The inorganic COCs that exceeded 20 times their TCLP limits are listed 

below: 

om were reported for all of the 16 inorganic COCs. For eight of 

in more than half of the samples; more than 20 detections were 

..:.. .+.; 
,.A:: 
.&& 

,&$$$;, 
Exceeds 20 times TCLP Commnent 
Arsenic Coal Pile Runoff B a s i q ~ 8 Q .  

chromium 

Lead 

Mercury 

:Jg::&:. 
BDN Surge Lagoon ($$A)(4&mples) .... . ..... 

Sludge Drying Beds 

,$>p:..... Low Niaate Tank' @:b .'.&"... 

Process Area 
Runoff Collection 

Wastewater Treatment 
Wastewater Storage 
Sludge Lhying 

BDN Surge Lagoon (18A) (8 Samples) 
Low Nitrate Tank (18K) 
Storm Water Retention Basin (18E)(2 Samples) 
Coal Pile Runoff Basin (1.80 

BDN Surge Lagoon (18A) 
Low Nitrate Tank (18K) (5 Samples) 

Wastewater Treatment 
Wastewater Storage 
Wastewater Storage 
Runoff Collection 

Wastewater Trearment 
Sto&water Storage 

In the 26 samples of unknown liquids, detections were reported for all of the 16 inorganic COCs; 

barium was most prevalent. having detections in 88 percent of samples. The other inorganic COCs 

were detected in less than half of samples. None of the inorganic COCs exceeded limits. 

A.6.11.3 Summarv of Semivolatile Organic Conbinhati on 

Major Media 

No concrete media was analyzed for semivolatile organic compounds. 

A-146 
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SupDlemental Media 

nt samples, detections were reported for 11 out of the 15 semivolatile organic 

. For six of the COCs, detections were reported in more than half of the samples; 

nzo(a)anthracene, benzo(b)fluoranthene, and chrysene) each had 18 detections. None 
of the semivolatile organic compound COCs exceeded 20 times the TCLP limit in sediment samples. 

In the 26 samples of unknown liquids, detections were reported for six of the semivolatile, organic 

was most prevalent, having detections in three samples. The other 

were detected in either one or two samples. None of the semivolatile 

organic compound C ed their TCLP limits. 

A.6.11.4 Summarv of Volatile Organic Contamination 

Major Media 

No concrete media was analyzed for volatile organic compounds. 

mlemental  Media 
In the 23 sediment samples, detections were. 

compound COCs (styrene and tetrachloroethene). Styrene was most prevalent, having detections in 
six samples. None of the volatile organic w q h  exceeded 20 times the TCLP limit in sediment 

r two out of the three volatile organic 

samples. 

In the 26 samples of unknown liquids, detections were reported for 

organic cmnpouud COCs (styrene and tetrachloroethene). Tetrachlo 

having detections in three samples. The TCLP limit was not ex& for tetrachloroethene, the only 

of the three volatile 
was most prevalent, 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

volatile organic compound COC detected that has a TCLP limit. 25 

m 

A.6.11.5 Summarv of PesticidePCB Contamhati on 27 

Only unknown liquids were sampled for pcBs/peSticides. Of the one sample taken ticide m 

analysis, there were no detections of any COCs. 29 

30 
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-2 10+2Daughters 
Neptunium-237 + 1Daughter 
Polonium-2 10 
Pl~t~nium-23 8 

Plutonium-24 1 

Radium-228 
Strontium-90 
Technetium-99 
Thorium-227 
Thorium-228 + 7Daughters 
Thorium-230 
Thorium-232 
Uranium-234 
UraniUm-235/236 
Uranium-238 + 2Daughters 
Metals 

Antimony 
Arsenic 
Barium 
Beryllium 
cadmium 
chromium 
Copper 
Lead 
Manganese 
Mercury 

TABLE A-6 

CONSTITUENTS OF CONCERN 

Nickel 

Metals Kont’d) 

[Selenium] 
[Silver] 
Thallium 
Uranium 
Vanadium 
zinc 
Volatile Omanics, ugkg 

@3enzene] 

[Styrene] 
Tetrachloroethene 
Semi-Volatile 01.ganics 

1 ,CDichlorobenzene 
[2,4-Dinitrotoluene] 

. . Benzo(a)anthracene 
Benzo(a)pyrene 
Bern@) fluoranthene 
~enzoQfluoranthene] 

’ mis(2-Ethylhexyl)phthalate] 
[Carbazole] 

[N-Nitroso-di-n-prop y 1amineINitro 
pentachlorophenol] 
PesticidesPCBs 

alpha-Chlordane 
Aroclor-1248 
Aroclor- 1254 
Dieldrin 
gamma-Chlordane 

A- 1 



TABLE A-7 

COMPLETENESS TABLE 
SOIL 

Radionuclides, p C i / q  

Cesium-l37+1D 
Lead-210+2D 
Neptunium-237+1D 
Polonium-210 
Radium-226+5D 
Radium-228 
Thorium-228+7D 
Thorium-230 
Uranium-234 
Uranium-235/236 
Uranium-238+2D 

Yes 
Yes 
Yes 

Yes (1) 
Yes 
Yes 
Yes ' 
Yes 
Yes 
Yes 
Yes 

Metals, mq/kq 
Arsenic 
Beryllium 
Lead 
Manganese 
Uranium, total 

Semi-volatile Orqanics, 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene Yes 
Dibenzo(a,h)anthracene Yes 
Indeno(l,2,3-cd)pyrene Yes 
Pesticides/PCBs, uq/kq 

Aroclor- 124 8 Yes 
Aroclor-1254 Yes 
Aroclor- 12 6 0 Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

{l} Considered as a daughter of Pb-210 in the OU5 FS. 

DRAFT 



TABLE A-8 
OU3 REFERENCE CRITERIA CONCENTFCATIONS PER ANALYTE 

. .  &dionsdides. 
Americium-241 
Cesium-137 
Lead-210 
Neptunium-237 
Plutonium-238 
PlutOnium-239rn 
Plutonium-241 
Polonium-210 
Radm-226 
Radii-228 
strontium-90 
TedUletb-99 

Thorium-228 
Th0riUm-w) 
Thorim-232 
uranium-234 
Uranium-235/236 
Uranium-238 
UraniUm-Total (ug/g) 

ThOlim-227 

Iwakmdh 
Aluminum 
A n t i m O ~  
A n e n i C  
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
CopPer 
Iron 
Lead 
Magnesium 

Mercury 
Nickel 
Potassium 
Selenium 
silver 
sodium 
Thallium 
VaMdium 
z i  

1.1 Dichloroerhane 
1,l-Dichlorcethene 
1.1 .l-Trichloroethant 
1.1 .2-Trichloroerhane 
1,1.2,2-Tetrachlorce~ 
12-Dichloroethane 
1,2-Dikhlorcethene (toral) 
1.2-Dichloropmpane .~ 

2-Butanone 

0.24 
0.0021 
0.12 

0.0094 
0.36 
0.34 
22.0 
0.530 

0.00069 
0.79 
2.40 
61.0 

0.026 
0.00074 

5.7 
6.4 
4.8 

0.017 
0.11 
0.25 

11 
0.037 
1.900 
0.019 

14 

140 
1.600 
1 ,000 

270,000 
140 
8.2 
550 

140 
140 

1.9 
190 

8,200 

110 

1,100 
320 
702 

250,000 

16,000,000 

3.12E+09 

5.67E+ 10 
29 

1030 

pure product 

pure product 

pure product 
pure product 

5.66E+O4 

pure product 

pure product 

pure product 

100 
2000 

20 

100 

100 

4 

20 
100 

14,000 

10,000 

4.000.000 

Rgc 1 

167 
8 

167 
500 

560 
230,000 
2.000 
10,Ooo 
10,000 

230,000 
2.000 
1.800 

20.000 
100,OOO 

680 
15,000 

680 
37,000 
770 

28.000 

0.10 
0.15 
0.89 
0.10 
0.09 
0.10 
3.30 
I .43 
1.75 
0.30 
NA 
0.40 
2.90 
0.58 
0.86 
0.84 
7.75 
0.83 
6.50 
12.55 

5,039 
1 .OO 
3.96 
50.4 
1 .40 
2.40 

199,321 
8.15 
2.89 
11.1 

10,438 
3.42 

50,632 
343 
0.03 
9.37 
927 
0.47 
5.42 
607 
0.32 
13.2 
27.5 

0.12 
0.34 
0.60 
0.23 
0.33 
0.18 
10.00 
7.90 
4.54 
2.71 
1.58 . 
1.45 
0.42 
4.37 
15.00 
4.21 

64.00 
6.80 
63 .00 
176.00 

14,371 
108.76 
25.95 
3279 
1.10 

66.52 
43,358 
4,540 
253.04 
318.65 
129,610 
239.000 
6.3% 

958.51 
18.04 
134.74 
1,193 
0.83 
6.40 

844.02 
NA 

21.97 
55,005 



TABLE A-8 
OU3 REFERENCE CRITERIA CONCENTRATIONS PER ANALYTE 

~ - H C ~ I I C  
4-M~tbyl-2-m 
Acetone 
BUlZeIlC 

Bromodichloromm 
Bromoform 
BlDlllomuhanc 
Carbon disulfde 
Carbon tmachloride 
ChlOrObcraenc 
chloroerhane 
C h l ~ O I I ! l  

Chloromethane 
~is-l.3-Dichloropmpme 
DbIomoehloromcthane 
Etbylbenzene 
Methylem chloride 
pyridine 

Styre= 
Terradrloroahtne 
Tolume 
Xylems. Toral 
~-1.3-Dichloropropene 
Trichloro*hem 
Trichlorofluorowthane 
V i 1  Chloride 

1.2,4-Trichiorobemcnc 
1,2-Dichlorobmzem 
1.3-Dichlorobcmme 
1.4-rji&ombcmmc 
2.2-0xYbis( 1 ~ o m P w = )  
2.4,S-TrichlomphenoI 
2.4.6Trichlorophcnol 
2.4-Dichlorophewl 
2.4-DimethylphenOl 
2,4-Dinmopheeol 
2.4-Dinmotoluene 
2.6-DininOroluem 
2-Chloronaphthalme 
2Chlorophcnoi 
2-Methylnaphrhalm 
2-Nimsnilinc 

3.3-Dichlorobenzidine 

4-Bromophenyl phenyl ether 

4chlomphcnylphenyl ether 
4-Niuoanili 
4-Nitrophenol 
Accnaphthene 
Accnaphtbylene 
Anthracem 

2-Nmcrphenol 

4,6-DiniU0-2-111etbyIphe~l 

4-chlo~3-metilylphcnol 

1.100,000 
1,400,000 
2.700.000 

2.200 
1 ,000 
8,100 

38.000 
2,700.000 

490 
550,000 
550.000 
10,000 
4.900 
360 
760 

2.700.000 
8,500 

27.000 
2,100 
1 ,200 

5,500.OOO 
55,oO0,000 

350 
5.800 

8.200.000 
34 

270.000 
2.500.000 

2,700 

2.100.000 
5.800 

82,000 
550.000 
55,000 
94 
94 

2,200.000 
140,000 

1.100,000 

140 

1.600.000 
1.400.000 

82.000 
1.700,000 
1,600,000 

8,200,000 

pure produa 
pure Produn 
pure produa 
9.03E-01 

pure product 

purr product 
pure produa 

4.42Ea 

10,000 

10,000 
2 , ~ , 0 0 0  

120,000 

100.000 

14,000 

10,ooo 

4,000 

150,000 

8,000.000 
40,000 

2.600 
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TABLE A43 - 
OU3 REFERENCE CRITERIA' CONCENTRATIONS PER ANALYTE 

Bento(a)anthracene 
BeFzo(a)pyrene 
Benzo(b)fluomthcne 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
bis(2Chloroahoxy)methane 
bis(2-Chloroethyl)erher 
bis(2-Chlorokpropyl) ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzyl phthalate 
Carbazole 
ChrySeE 
Di-n-butyl phthalate 
Di-wctyl phthalate 
Dibenzo(a,h)anthracene 
Dibemofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Ruomle 
Hexachloro-1.3-buradie.m 
Hexachlorobenzene 
Hexachloroburadiene 
Hexachlorocyclopmadipentadicnc 
Hexachloro*hane 
Indeno(l,2,3cd)~yrcne 
Isophorone 
m-Merhylphenol 
N-Nitrdi-*propylamine 
N-Nidihenylaminc  
Naphthalene 
Nitrobenzene 
eMethylphmol 

p-Mcthylphmol (cresol) 
Pentachlomphenol 
PheMnthrenc 
Phenol 
Pyrene 

p-ChlOroanilim 

4,4'-DDD 
4,4'-DDE 
4.4'-DDT 
beta-BHC 
alpha-Chlordane 
delta-BHC 
Dieldrin 
Endosulfan II 
Endosulfan sulfate 
Endosulfan-I 
Endrin 
Endrin aldehyde 
Endrin ketone 
g m - B H C  (Lindam) 

m 
58 
8.8 
71 

170 

910 
4,600 

5 , ~ , 0 0 0  
3,200 
2.000 

2,700.000 
550,000 

8.8 
110,000 

22,000,000 
270,000,000 

1,100,Ooo 
1,100,Ooo 

820 
40 
820 

190,000 
4,600 

32 
67,000 
1.300 
9.1 

13.000 
1,100,000 

14,000 
1,rn,000 

L400.000 
530 

16,000,000 
820,000 

270 
190 
190 
35 
49 

4.0 
160,000 
160.000 
160.000 
8,200 
8.200 

49 

7.27€+04 

pure product 

2.89E+00 

pure product 



. ?  TABLE A43 
OU3 REF'ERENCE CRITERIA CONCENTRATIONS PER ANAL.YTE 

gamma-chiordam 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

49 
14 
7.0 

14O.OOO 
58 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 

pure product 
pure prbdua 
pure product. 
1.06E+05 

160 
160 

2OO.OOO 
1o.Ooo 

a 

, 

' Alpha-chIordaneonly. 

e Basedonnaruraluranium. 

Pu-239/240 value is aaually 0.34 pCi/g for Pu-239 and 0.34 pCi/g for Pu-240. 
U-235/236 value is for U-235 only. 

Hexavalent chromium value. 

. ~~-2391240 value is for ~u-240 only. 
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A.1 DETERMINATION OF BASELINE CONDITIONS 

A.I. 1 INTRODUCTION 

in Section 3, nearly 90 percent of the volume and over SO percent of the weight of the 

erials in OU3 are concrete-related materials (concrete pads, roads, parking lots, 

rs, walls; asphalt roads, parking lots and pads; masonry walls; and transite walls and 

(equipment, structural, piping, etc.). This attachment to Appendix A presents 

baseline concentrations of radionuclides and metals in concrete and steel coatings, as well as 

representative constituents of steel. The baseline concentrations in concrete and steel coatings provide 

a reference for eval level of contamination in samples collected from OU3 during the RVFS 

sampling program (s 

Since steel is non-po 

samples of steel were collected (only samples of the coatings on steel, where any contamination is 

assumed to be contained). Therefore, the representative constituents of steel provide a conservative . 

basis for estimating the source term of constituents'that could eventually be available to the 

environment . .  (say over a lo00 year period) thro 

sumed to contain no significant contamination in the steel itself, no 

The development of baseline concentrations ides and metals in concrete are presented in 

Attachment A.1.2, in steel coatings in A.I.3, and the representative constituents in steel are presented 

in Attachment A.I.4. 

A.I.2 

This section addresses the approach to, and methodology for, dete 

trace metals within concrete and paint coatings of structural steel us 

buildings and structures. This data is used to assist in evaluating 

these materials. No baseline concentration for organic parameters have been determined since 

baseline for organics is assumed to be zero. 

aseline concentrations of 

truction of OU3 

el of contamination within 

A.I.2.1 Identification of ADDroach 
.".. '. ...... .............................. :j:\:.:. ..-. ............ .. ....,..._.,.. ... (. :::;::::: ... :* ;< :.:.:.7. ..:. .. .:.:.:.:. 1: $E ......... 

This section discusses the methods by which baseline levels for trace metals and radionu&,es were 
...,..... 
......... C....... 
:::*::: 

..... <;a:: .,... .>:.:.:.: determined for concrete and steel coatings. . . . . . . . . . . . . 
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Baseline of Trace Metals in Concrete and Steel Coatings 

Trace metals are inherent within concrete and are also contaminants known to exist at the FEMP. To 
help determine the amount of trace metals attributable to production activities, baseline concentrations 

s have been developed. Three possible approaches were identified to detennine baseline 

Analytical results received from concrete manufacturers; 

2. Laboratory analysis from "clean" concrete sources; or, 

3. Laboratory analysis from concrete samples collected from uncontaminated (Le., non- 
production) areas of the FEW. 

The first approach lis is unrealistic, since few, if any, concrete manufacturers have a 
chemical analysis of recise enough to be useable by environmental personnel. The second 

approach may be unrepresentative since concrete recipes vary according to their intended application. 

Using baseline concentrations from a single concrete source would not be representative of decades of 

construction at the FEMP. In addition, increased funding would be needed for laboratory analysis of 

other concrete sOurces. The third appro 

during the OU3 characterization effort, 

The data set for these samples is large enou 

of concrete for OU3 structures. No additio 

have already been analyzed in support of OU3 characterization. 

r because these samples, which were taken 

ive of almost'all construction at the FEMP. 

statistical evaluation for the baseline level 

'would be required since the concrete samples 

The estimated baseline levels determined for trace metals in concrete then can be used to evaluate the 

nature of contamination of concrete, acid brick, asphalt, and maso MP. 

Similar to concrete, trace metals are inherent within steel coatings 
exist at the F E W .  The estimate of baseline levels for trace metals in steel coatings have been 

calculated using available samples from non-process areas of the OU3 RI characterization study. The 

data set is sufficient to generate estimated baseline concentrations for steel coatings. 

contaminants hown to 
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A. 1.2.2 Methodolom 1 

Trace Metals Methodolom - Concrete 

The sampling effort for determination of baseline levels involved collection of core samples from 

tructures from the non-process area of the F E W  that were at least partially constructed 

The core samples were taken at three intervals: 

0.0" to 0.5" 

2. 0.5" to 1.0" 

3. 1.0" to either 4.0" or 6.0" 

12 

2 

3 

4 

Since most of the tra 

sample from each cor 

elevated levels of tr 

have an elevated amount of a certain analyte due to metals contamination. In cases where elevated -' 

amounts were reported in the upper two core depths, analytical results from the bottom core depths 

were not used in baseline calculations. In a few cases, a high undetected value for Antimony would 

affect the statistics of the dataset, causing the b 

should realistically be. Concrete cores co 
removed from the data set for all metals. 

cores outside of process area are. listed in Table A.1-1. The samples removed from the dataset, along 

with the reason for removal from the baseline data set, are listed in Table A.1-2. 

ntamination would be in the .top one inch of concrete, only the bottom 

in the data set for determining baseline levels. In a few cases, 

the upper two intervals suggested that the bottom sample may also 

" 

concentration to be ten times higher than it 

undetected values for Antimony were also 
. .  

numbers for the bottom depth of concrete 
. ... . .. 

The sampling effort for determination of baseline levels in paint co ' 

coating samples from several OU3 structural steel locations from the 

for the paint coatings are also listed in Table A.1-3. 

* lved collection of paint 

- The sample ID numbers 

A.I.2.3 Statistical Analysis Amroach for Trace Metals 

Determination of Trace Metal Baseline Distribution 

The baseline data set was evaluated to determine the probability distribution type ( n o d ,  lognormal, 

or undefined) that best describes the data set. Two methods were used to determine 

type: the Kolomogorov-Smirnov test and construction of a probability plot. 

In the first methcd, the Kolmogorov-Smirnov test with Lilliefors adjustment (Lilli 

quantitative technique, was employed to determine the appropriate distribution. This method is one of 

the recommended pro&ures in the United States Environmental Protection Agency's (US EPA's) 

. . .  . .  . 
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Statistical Analysis of Ground Water Monitoring Data at Resource Conservation and Recoverv Act 

lRCRA) Facilities. The test was performed on the untransformed data to test the normality 

assumption and on the log-transformed data to test the' assumption of lognormality. If the test failed 

cient evidence of either normality or lognormality, then a second method was 

ethod involved construction of a probability plot of the data set. If the plotted points fit 

a straight line reasonably well, a nonnal distribution was assumed. If the data.did not follow a 

straight line on the probability plot, the data were log-transformed and a new plot was generated. If 

the log-transformed nably fit a straight line, then a lognormal distribution was assumed. If 

a straight line did n lotted points on either the normal probability plot or the log- 

transformed probab 'data set was assumed to be neither normally distributed nor 

Visual inspection of the probability plot is often sufficient to determine whether the plotted points 

follow a n o d  or lognormal distribution though some experienced professional judgement may be 

necessary ,when there. are minor deviations 

estimated baseline concentration are robust to 

statistical summary for concrete core basel' 

shown in Table A.I-4. The statistical summary for paint coatings baseline data, including the 

distribution for each analyte, is shown in Table A.1-5. 

methods employed to determine the 

iations from normality or lognormality. The 

ding the distribution for each analyte, is 

Tests for Outliers in Baseline Trace Metal Concentration Data 

An outlier is defined as an abnormally high or low data value. Sin 

extreme value or can indicate data errors, each value must be eval 

or a true datum that will be included in the data set (Gilbert 1987). . 

and lognormal probability plots of the data set (see Section 4.1.1) will be performed to see if any data 
points differ significantly from the remaining data. A value that is four to five times larger than the 

next higher data value is generally viewed with suspicion. A value that is an order of magnitude 

ier can represent a true 

etermine if it is an outlier 

inspection of the normal 

- ..... . 

different from the other values can arise by the common error of misplacing a dec 89c). 

When evaluated, if specific data points stood out as suspected outliers in the baseline data sets, 

Rosner's test for detecting multiple outliers (the 1983 method as outlined in Gilbert 1987) was 

performed. Since this test, as with most quantitative tests for outliers, assumes a normal distribution, 
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data sets that are not normally distributed are transformed to approximate a normal distribution, if 

possible, before the test is performed. Rosner’s approach is designed to avoid masking outliers by 

the presence of multiple outliers. The procedure compares the suspected outlier with the mean and 

1 

2 

3 
a 

ion of the remaining data, with the test statistic compared to tabulated probability 

.I4 shows the parameter, sample ID, validated result and validation qualifier for data 

ere taken out of the data set as outliers. 

Determination of 95 percent Umer Confidence Limits on the Mean Backmound Concentration for 
Trace Metals 

The estimated baseline concentration for trace metals in concrete and steel coating uses the 95 percent 

Upper Confidence ) of the mean value for each analyte in the data set. The initial step in 

calculating the estimat ine concentration is determining the distribution of the .data, as 
described above. 

dependent upon the distribution assumed to best fit the data. 

. . . . . . . . . . . . 

UCLs are determined based on one of the following two methods 

Normal Distribution: 

If the background data distribution is as 

percent UCLs is: 

, the equation used to calculate the 95 a 
where: 

n = ,number of samples 
X = sample mean concentration 

t(n-1,o.m = percentage point from the t 
with n-l &Fees of freedom 

s = sample standard deviation 
I n 

= 4 1 (xi-:)* where 
n-1 . 

2=1 

xi = individual data values 

A. 1-5 9/6/95 650 p.m. 

4 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

21 



FEW-OU3-RYFS-DRAFT 
September 11, 1995 

Lognormal Distribution: 

If the background data distribution is assumed to be lognormal, the equation used to calculate the 95 

percent UCLs is: 3 

- 
y + +"-I. omr) - SY 

95% UCLs = e J;; 

where: 

n = number of samples 
y = sample mean of the log-tran$onned h 

= percentage point from the t distribution 

- 

with n-l  degrees of freedom ' 

.. = sample standard daiation 
of the log-transformed &ta 

n 

Undetermined Distribution: 

If the distribution of the backgrounG data could not be adequately determined, the 2 percent upper 

and lower confidence limits on the mean can not be detexmined because of the relatively small sample 

sizes obtained. In this case, a non-parametric method was used to 

concentration of the data set. The 95th percentile concentration w 
baseline concentration. The initial step in this procedure is to order 

used as the estimated 

XI s x2 s ... s x* 

where: 
. .. . .  . . 

x -  . = sample concentratiom ~ , ( ~ = l t o i )  
i = the number of samples 

A.I-6 9/6/95 6 5 0  p.m. 
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The 95th percentile concentration then is determined to be 

x, where 

1 

2 

k 2 i x 0.95 ( i  = number of samples) 

Tables A.I-4 (concrete) and A.1-5 (steel coatings) present summaries of the data set for each trace 6 

7 metal. For each analyte, the number of samples in the data set is listed, preceded by the number of 

results above detectable levels. The maximum result, estimated mathematical mean, distribution and 

estimated baseline le e presented for each analyte. 

A.I.3 ESTIMATED ME CONCENTRATIONS OF RADIONUCLIDES 

Similar.to the estimated baseline concentration for trace metals, estimated baseline concentrations have 

also been calculated for radioactive parameters. This section addresses the approach to and 

methodology for determining baseline concentrations of radionuclides within concrete and the paint 

coatings of structural steel used in constru 

assess the nature of contamination within OU3 

buildings and structures. This data is us4 to , 

A.I.3.1 Identification of Amroach 

This section discusses the methods by which baseline levels for radionuclides were calculated for 

concrete and steel coatings. 

Baseline of Radioactive Parameters in Concrete and Paint Coatings 

The estimate of baseline levels for radioactive parameters in concret 

The first approach will utilize data from a study conducted by the 

Final ReDort - Measure of Naturallv Occunin~ Radionuclides in Concrete Fill Material (July 1, 

calculated in two ways. 

rsity of Cincinnati, entitled 

1987). The second approach will estimate baseline levels using a data set similar to the data set used 

for the trace metals estimated baseline calculation. 
. 

The estimate of baseline levels for radioactive parameters in paint coatings, referred 

coatings, will be calculated using samples from the OU3 RI characterization study. The data set for 

radioactive parameters will use only non-process area steel coating samples. 
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A.I. 3.2 Methodolotzy . 

Radioactive Parameters Methodolow - Concrete 

In the University of Cincinnati study, six different suppliers each produced one cubic yard of concrete 

unds of sand, 1860 pounds of gravel, 564 pounds of cement and 35 gallons of water. 

' s were tested for radium-226, uranium-238, and thorium-232 using a high-resolution, 

intrinsic germanium detector. Table A.1-7 shows the concrete supplier and 

theradionuclide content in picocuries and picocuries per gram. 

The second approach used for radioactive parameters in concrete will estimate baseline concentrations 

using the same sample locations used for the trace metals baselines calculations. The sample ID 

numbers for the con 

The sampling effort 

coating samples fro 

Two samples were removed from the data set due to elevated contamination from radionuclides in the 

samples. The sample ID numbers for the steel coatings for non-process areas, along with the samples 

removed from the dataset, are listed in Table A.1-9. 

. samples outside of process areas are listed in Table A.1-8. 

ion of baseline levels in steel coatings involved collection of steel 

U3 structural steel locations from the non-process area of the FEW. 

A.I.3.3 

The background data set was evaluated to d 
lognormal, or undefined) that best describes 

determine the distribution type. The untransformed and transformed data were not plotted on normal 

probability paper because the data sets were relatively small and a determination of whether the 

plotted data adequately fit a straight line was felt to be too subjectiv 

probability distribution type (normal, 

. The Shapiro-Wilkes test was used to 

. . \.. 
:::A:.:. :.:.::::: 

:.:.:.:."'..... ".':+:.:. .:.:.:.:; . .... %$! ........, , ...,,. :4 
Two special kinds of departures from the normal distribution are ske&ess,in which the data are 

unsymmetrically distributed around a mean, and kurtosis (curv ch the data are abnormally 

compressed or more spread out than for a true normal distribution. The Shapiro-Wilkes test measures 

the kurtosis and skewness of the data set. The test calculates a W statistic and a p value associated 

with the W statistic that identifies the false positive probability of concluding that the 

obtained from a normally distributed population. 

Since the Shapiro-Wikes test is very powerful (and particularly so as the sample size 

percent level of significance was selected. The statistical methods employed to determine the 

estimated baseline concentration and 95 percent upper and lower confidence limits on the mean are 
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robust to minor deviations from normality and lognormality. The Shapiro-Wilkes test was performed 

on the untransformed data to test the normality assumption and on the log-transformed data to test the 

assumption of lognormality. If this test failed to provide evidence of normality or lognormality, the 

probari.tlty,distribution ......... . . . . . . . . . . .  ..... ..... of the population from which the samples were drawn was listed as undefined. 

1 

2 

3 .  

4 
..... ..... ...... ..... ..... .... ..... .:.:.:.:. ..... ..... . .  

Nondetected results (if present in the data set) must be considered, with positively detected 

background results, to determine the descriptive statistics for background data sets. Although US 8 

9 

I D  

11 

EPA's Risk Assessment Guidance for SuDerfund Part A. Human Health Evaluation Manual allows for 

best professional judgement in determining the most appropriate assignment of values for nondetected 

results @PA 1989a), 

concentration (MDC) ed for each nondetected result. Statistical treatment of background 12 

ion V has requested that a value of one-half the minimum detectable 

erefore conform to the methodology requested by EPA Region V. data for risk assess 13 

'.? 14 

Test for Outliers in Background Radioisotoue Concentration Data 

An outlier is defined as an abnormally high or low data value. 

extreme value or'can indicate data errors, each 

true datum. 

15 

Since an outlier can represent a true 16 
'' 

was 'evaluated to determine if it is an outlier or a 

any highest value that was at least two times 

17 

Because of the relatively Small d 18 

19 

20 

2.l 

22 

larger than the second highest value. or any 

second lowest value was viewed with suspicion. 

The Dixon test for outliers is used to statistically identify a single anomaly in a given data set. 

multiple outlier.test was not used because of the relatively small 

test, as with most quantitative tests for outliers, assumes a normal di 
normally distributed were transformed to approximate a normal dist , if possible, before the 

test was performed. The data points were ranked from smallest er this was done, a 

point at either end that stood out as a suspected outlier was examined and the probability that point 

could had been selected by chance due to the variability of the data was calculated. 

percent level of significance was chosen for the Dixon test. This means that there is at least 99 

percent confidence that rejecting an outlier is merited, and that there is also at most 

that was an order of magnitude less than the 

A 

I 6). Since the Dixon 23 

n, data sets that were not 24 

25 

26 

27 

28 

29 

A two-sided 1 

risk 30 
..... ......... 

that the wrong decision (of rejecting the outlier) was made. 
......... 
.:.:.:e. :.:.:.:: 

......... ......... 
:.:.:.>; .=.:. :.:.:.:.:E 

........................ ..::*::.. 

For concrete core samples, one outlier was identified and removed from the data set. For steel 

coatings, two outliers were identified and removed. Table A.1-10 shows the media, parameter, 

(9o(jpJ9 
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sample ID, validated result and validation qualifier for data points which were taken out of the data 

set as outliers. 

ncentration for radionuclides in 

sing the 95th percentile of the data set, the estimated baseline concentration for 

CL of the mean, which is used 

in calculating the estimated baseline concentration for trace metals. The initial step in calculating a 

estimated background concentration is determining the distribution of the data, as described above. 

The estimated backg ion is determined based on one of.the following three methods 

dependent upon the d n assumed to best fit the data. ' 

Normal Distribution: 

If the background data distribution is assumed to be normal, the equation used to calculate the 95th 

percentile is: 

where: 

95th Percentile :.:.:. := X + .fin+ o.05) x s 

X = sample mean concentration 

tcn-l, ,,@ = percentage point from the t dktribiction 
w'th n-1 degrees of freedom 

s = sample -on :$$$ ..:.: 
>.:..__,2.. .............A. ........... .F? ..... . ............. ...... ;.:.:. 

xi = individual data values 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

17 

IS 

19 
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Lognormal Distribution: 

If the background data distribution is assumed to be lognormal, the equation used to calculate the 95th 

percentile is: 
. . . . . . . . 

wh 

n = number of samples 
= sample mean of the log-transf-onned data 

ten-1, 0.0s) = percentage point from the t distribution ; 
with n-l degrees of freedom 

sy = sample standard &tion 
of the lOg-tr@omd data 

I n 

A 

5 

6 

yi = individual log-transf-onned values 

Undetermined Distribution: 

If the distribution of the background data equately determined, a non-parametric 8 

9 method was used to estimate the 95th pe ion. The initid step in this procedure is to 

order the data such that: 

where: 

x. 1. ( J = 1  - i 1 = sample concentratio . .. .. 

i = the number of samples 

The 95th percentile concentration then is determined to be 

xk 

k 2 i x 0.95 (i = number of samples) 

A.1-11 9/6/95 650 p.m. 
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The estimated baseline concentration for radionuclides in steel coatings uses the 95 percent UCL of 

the mean value for each analyte in the data set. This approach is the same approach used for the 

estimated baseline concentration for trace metals in steel coatings, and is discussed in Section A.I.2.3. 
... ... 

. .  

f Cincinnati study), A.1-12 (FEW concrete cores) and A.1-13 (steel 

es of the data set for radionuclides. The maximum result, mathematical 

mean, distribution, and estimated baseline level are presented for each analyte and media. 

In comparing the estimated baseline concentrations of concrete for the two approaches, the isotopic U- 
238 concentration 

percentage is 99.285 

234), the conversion. 

erted into ug/g parts per million'@pm) units. Assuming the U-238 

natural radioactive material is 0.71 percent U-235 and 0.005 percent U- 

38 baseline concentration in pCi/g to ppm is: 

1.18 pCi/g + 0.99285 x 1.478 = 1.76 ug/g total uranium. 

where: 

0.99285 is the to total uranium and 

Ci/g to ug/g for uranium 1.478 is the conversio 

A.1.3.5 Summarv 
For the radionuclide baseline level estimates, the .radium-226 and thorium-232 results compare 

similarly, with a slight elevation in the concrete samples for both parameters (1.75 versus 0.6 for 

radium-226 and 0.84 versus 0.23 for thorium-232). The elevation eSult for total uranium 

(12.55 versus 1.76) is more pronounced. This difference may be du 

concrete at the F E W  to radiological contamination versus the absen 

made from virgin materials. Although the difference in the two co 

absolute difference (10.79 ug/g) is not a large number relative to concentrations of total uranium in 

concrete from process areas (some results > 10,OOO ug/g). 

decades of exposure of 

ch exposure for concrete 

ns is noticeable, the 

... .. . 

A.I.4 Representative Inorganic Constituents in Steel 

Various types of metal, including carbon steel (structural, equipment and piping) and 

resistant material (Le. stainless steel, monel and inconel piping and equipment), co 
portion of the material in OU3 (see Section 3 . 2 .  Since this metal is considered non-porous, only 

samples of coatings (Le. paint and rust) were taken and none of the metal itself (DOE 1993a). Since 

3 
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21 
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24 
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,26 
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28 
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32 
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these metals comprise such a significant portion of OU3, there is no characterization of the metal 

itself, and some of the constituents may become available to the environment over an extended period 

of time, representative compositions of various steels were developed for use in estimating 
. .  ource terms. 

resents representative values for inorganic constituents in carbon and stainless steel. 

from the third edition of Structural Steel Design and the 65th edition of the CRC 
Handbook of Chemistry and Physics. 

. ... 
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TABLE A.1-1 
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2C-005 

3J-004 

18B-004 Antimony high detection level 

Lead levels in adjacent samples 

Lead, Zinc levels in adjacent samples 

Lead, Arsenic, Mercury levels in adjacent samples; Antimony high detection level 
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TABLE A.1-2 

TRACE METALS IN CONCRETE 
SAMPLES REMOVED FROM THE DATA SET 

high detection level 
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TABLE A.1-3 

STEEL COATINGS SAMPLES TAKEN DURING OU3 RI/FS CHARACTERIZATION STUDY 
NON-PROCESS AREAS - TRACE METAL ANALYSIS 

I 3J-006 I-- 18B-005 I 77-004A I 
I 3L-008 18M-006 I 79405A 
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TABLE A.14 

STATISTICAL SUMMARY OF TRACE METALS IN CONCRETE CORE DATA 

* Median value given for undefined distributions 
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TABLE A.1-5 
STATISTICAL SUMMARY OF TRACE M E T U  IN STEEL COATINGS DATA 

Magnesium 5015 1 14300 4930.8 LogNormal 6396.18 
Manganese 51/51 5560 711.3 LogNormal 958.51 

* Median value given for undefined distributions 

..... . 
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REMOVED FROM DATA SET 

INCLUDED IN DATA SET 

INCLUDED IN DATA SET 
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TABLE A.1-10 
OUTLIERS REMOVED FROM CONCRETE BASELINE DATA SET 
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A.II SUMMARY OF CONTAMINATION BY ANALYTE 

to Appendix A presents the results of the Operable Unit 3 (OU3) Remedial 

easibility Study (RUFS) sampling program in detail on an analyte basis. This 
1 

2 

organization is useful in identifies the abundance and level of contamination in OU3 by analyte, such 

as the occurrence of enriched uranium or which materials were detected at levels greater than toxicity 

characteristic leaching procedure (TCLP) limits. 

3 

4 

5 

A.II. 1 

6 

7 

........ ... ..... 5, 

Tables A.II-1 and A.E$2 i....... $&gmark ....... .1_ the frequency of detection, and relative levels of contamination in 8 

9 

10 

;.:.:.:. ...A. ..... ..:.:.:.:.:.. ou3 by analyte and .i&enti.,<5&e constituents of concern (cots) (see ,Appendix' A.2). These tables 

are organized in the same general layout as the sections below: radionuclides, inorganics, volatiles, 

semivolatiles, and pesticides/PCBs. 

A.II. 1.1 Statistical Summaw 

Summary statistics for each analyte are prese 

This section describes the. meaning and use 

ables A.III-1 and A.III-2 in Attachment A. 

ical data included in this table. 
. 

A B .  1.2 Twe of Distribution 

The data for each analyte was evaluated to determine the type.of distribution (Le. normal, lognormal, 

undefined or undeterminable). The Shapiro-Wilkes test was used 

to determine the distribution type. 

meion with other statistics 

Two special kinds of departures from the normal distribution are 

asymmetrically distributed around a mean, and kurtosis (curvature), in which the data are abnormally 

compressed or more spread out than for a true normal distribution. The Shapiro-Wilkes test measures 

the kurtosis and skewness of the data set. The test calculates a W statistic and a p value associated 

with the W statistic that identifies the false positive probability of concluding that the data were not 

obtained from a normally distributed population. , ,, , , , 

in which the data are 

The Shapiro-Wilkes test was performed on the entire data set, excluding those values with validation 

qualifiers of Z (duplicate sample), R (rejected), or NR (not reported) to test for normality. If this test 

failed to provide evidence of normality, the coefficient of variation (CV) and the ratio of the 

maximum value to the minimum value (max/min) were calculated. If the CV was 1 115 percent and 

11 
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if the max/min value was 1 18.0, the probability distribution was determined to be lognormal. ’ If 

to determine normality or lognormality, the probability distribution of the population 

samples were drawn was listed as undefined. If the data set contained less than seven 

, the probability distribution was listed as undeterminable. Since the Shapiro-Wilkes 

test is very powerful (and particularly so as the sample size increases) a two-sided 0.03 percent level 

of significance was selected. 

Several measures of c ndency are presented in Tables in A I . - 1  and A I - 1 .  These include the 

e), the geometric mean and the median. . The use of geometric means 

or medians rather 

contain a few data points that are several orders of magnitude greater than the majority of data points 

IC means allows representative estimates to be made of data sets that 

in the data set. These few points would dominate the measure of central tendency if the arithmetic 

means were used. 

The arithmetic mean (x) is defined by the 

xi - j=t x = -  
n 

where: xi = an individual data point 

n = the number of data points 

The median is defined as the 50* percentile, or midpoint, value. 

The geometric mean (&) is defined by the equation: 

where: x, = an individual data point 

n = the number of data points 

AX-2 9/08/95 406 a.m. 
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The geometric mean should be used as the measure of central tendency when the distribution of the 

or undefined and the proportion of nondetects is I 20 percent or 2 50 percent. 

d be used when the distribution of the data is lognormal or undefined and the 

ondetects is > 20 percent and < 50 percent. The mean should be used if the 

distribution of the data is determined to be normal. 

A.II.1.4 Measures of DisDersion 

The dispersion of the 

the observed values 

is consistent with measurement precision or the random variability of 
’ 

true value (i.e., the spread of the distribution of the data). 

The standard e used as the measure of dispersion when the distribution of the data 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

is determined to be normal. The standard deviation a defined by the equation (Le., a) is: 12 

where:x. = the arithmetic mean 

x, 
n 

= an individual data point 

= the number of data points 

The intempudle range should be used when the distribution of the 

undefined. The inter-quartile range is defined as the difference be 

values. 

either lognormal or 
the 75* and 25m percentile 

A.II.2 RADIONUCLIDES ’ 

A large fraction of the constituents investigated during this study are radioactive. This group of 

radioactive constituents (i.e., radionuclides) share a unique set of properties as a consequence of their 

radioactivity. This section first introduces basic concepts pertaining to radioactivity and then 

discusses analytical techniques used to determine the existence and quantities of radioactive materials 

present. The remainder of the section presents descriptive summaries of the analytical results 

obtained for each radioactive constituent investigated during the course of the study. 
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A.II.2.1. Radiological Data Issues 

and concepts used in discussing radiological data collected for the Fernald 

ement Project (FEMP) OU3 RIES are unique to nuclear science. The next 
provide brief introductions to the concept of radioactivity, the methods used to 

detect and quantify radioactive materials, and naturally occurring environmental radioactivity. 

A.II.2.1.1 PrinciDles of Radioactive Decay 

Atoms are composed, 

are responsible for ch 

properties. Most at0 

acted on by outside 

spontaneously disintegrate to form a new nucleus). This process is called radioactive decay. An 

example of this process is the decay of radium (radium-226) to form radon (radon-222). 

ns orbiting a nucleus made up of protons and neutrons. The electrons 

roperties, whereas the protons and neutrons determine nuclear 

in nature have stable nuclei (Le,., the nucleus never changes unless 
e nuclei of some atoms, however, are unstable'(i.e., the nucleus will . 

Energy emission accompanies radioactive de 

particles and photons are known collectively 

types of nuclear radiation are alpha and. beta 

r in the form of particles or photons. These 

ion. The three most common and important 

gamma rays. 

All elements have multiple isotopes. All isotopes of an element have the same number of protons in 

the nucleus, but each isotope has a different and distinct number of neutrons. As a consequence, each 

of an element's isotopes has different nuclear properties, including 
radioactive. The nuclear configuration of an atom also determines and energy of radiation 
emitted, as well as the rate of decay, if it is radioactive. When des an isotope, the elemental 

symbol or name and the mass must be stated. The mass is equal to the total number of protons and 

neutrons in the nucleus. Because each isotope of an element has the same number of protons, the 

number of neutrons provides a unique identification of the isotope. As an example, U-235 and-U-238 

are two isotopes of uranium. Each has 92 protons and differ only in the number of neutrons. 

r not the isotope is 

A. II -2.1 .2 Methods for Analyzing Radionuclides 

Radionuclides can be identified and quantified by examining the radiation emitted during their decay. 

The analysis of radionuclides is referred to as radioanalysis. The specific technique used depends 

upon the expected type of radiation emitted. Radioanalytical techniques can be sensitive with low 

detection limits. In most cases, samples being analyzed for radionuclides are first processed to 

remove the radionuclides from the sample matrix (Le., radiochemistry). Processing is usually done 
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by leaching with strong acids or a total dissolution by fusion with a salt or caustic. The principal 

is gamma-ray analysis or gamma spectrometry, which does not require radiochemical 
to gamma-ray analysis. 

trometry is normally used for the analysis of alpha-emitting radionuclides of concern at the 

FEW. These radionuclides include the isotopes of uranium, plutonium, thorium, polonium, and 

neptunium. Alpha particles are emitted with discrete energies that are characteristic of specific 

radionuclides. The 

the chemical separat 

alpha spectrometry data is largely dependent upon the effectiveness of 

h element from others that may interfere with the measurement. 

Many radionuclides ' rays while undergoing decay by a primary decay mode, such as 
alpha or beta emission. Gamma spectrometry is a powerful analytical tool for such radionuclides 

because radiochemical processing is required and gamma rays are emitted with discrete energies that 

are characteristic of specific radionuclides. Each gamma emitter has a unique, energy-abundant 

distribution of gamma rays that can be used to 

, 

.::::. ..... 
and quantify radionuclides. 

Most beta emitters have a sufficient number. ;;nys to be analyzed by gamma spectrometry. 

Unfortunately, there are a few that do not. Betas are not emitted with discrete energies, so it is not 

possible to use techniques similar to alpha or gamma spectrometry except in some special cases. Two 

radionuclides of concern to the FEW which require beta analysis are technetium-99 and 

strontium-90. Radium-228 and lead-210 also may be analyzed using 

sample is prepared by chemical extraction of the element in question 
capable of detecting beta particles. Accurate results are dependent removal of all materials 

from the final sample that could potentially interfere with the results. The presence of activity from 

other radionuclides could lead to an inaccurately high analytical result. 

:;gechnique. Once the 
'laced in a beta counter 

Typically, discussions of radioactive materials emphasize individual isotopes. Thorium and uranium 

are unusual in this regard because, under certain exposure scenarios, the chemical toxicity is 

comparable to, and may exceed, the hazards associated with the radiation. Because of this, thorium 

and uranium are often analyzed using techniques that do not distinguish between the isotopes. When 

isotopic techniques are used, the results for the individual isotopes are sometimes summed and 

reported as the total amount of the element present. When data are reported as the elemental content, 

rather than isotopic, the data are reported in mass concentration units, such as milligrams per a kilogram for solids or milligrams per liter for liquids. 
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The term "total uranium" is used to distinguish this type of analysis from isotopic uranium analyses. 

calculate the amount of uranium present from isotopic analytical data, but analytical 

on chemical properties are typically more cost effective. 

for F E W  samples include fluorometry and kketic phosphorescence analysis (KPA). 

These techniques are similar in that both rely upon the use of an external source of high-energy light 

The elemental uranium 3 

4 

5 

to excite uranium atoms and thus cause them to emit light of a characteristic wavelength. The results 

of total uranium analyses should agree with elemental uranium values calculated from isotopic alpha 

spectrometry data. U ely, this is not always the case. Both total and isotopic uranium 

techniques are subj 

sample. When discr 

accurate. In such 

qualification. 

rences and errors that cannot be accurately characterized for every 

e noted, it is often not possible to determine which results are more 

may be rejected as unusable or identified as being usable with 

A.II.2.1.3 Environmental Radioactivitv 

Many radioactive materials are present in the e 

radiation that is constantly bombarding the 

radioactive materials, and some have come 

world. The overwhelming majority are from radionuclides that occur naturally. 

nt. Some of these have been produced by 

e have been released from facilities using 

ospheric nuclear weapons tests around the 

Uranium-238, thorium-232, and uranium-235 are the initial members of three natural decay chains, 

shown schematically in Figures AX-1 (uranium series), AB-2 

series), respectively. Each of these chains begins with a radionuclid 

the time for half of the atoms present to decay) and ends with a s 

intermediary radionuclides have half-lives of varying lengths, s 
and some in microseconds. 

), and AX-3 (actinium 

very long half-life (i.e., 

eoflead. The 

of thousands of years 
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A.II.2.1.4 Potential FEMP Contaminants n 

Uranium was processed at the FEW. In nature, uranium consists of three principal isotopes: 

uranium-234 (0.0057 percent), uranium-235 (0.72 percent), and uranium-238 (99.27 percent) 

(EGG 1988). The principal material processed at the FEMP was uranium in which the percentages of 
uranium-235 varied from below the ~ t u r a l  abundance (depleted) to 2.5 percent of the total uranium 

28 

29 

30 

31 

(2.5 percent enrichment). Most processed uranium was depleted (less than 0.2 percent U-235), and 

most was received as ores, ore concentrates, and metal. 
34 
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Some of the uranium processed at the FEMP was material that had been recycled from other 

This recycled uranium contained trace amounts of fission products (such as, 

technetium-99) and activation products (such as americium-241, neptunium-237, 

and uranium-236). During the processing of recycled material, small quantities of 
and activation products were released to the environment and may have contributed to 

contamination in the vicinity of the FEW. Because they are expected to be seen only in very low 

concentrations and many are difficult to measure at low levels, it is not practical to analyze samples 

for all possible fissi 

as indicators of fissi 

strontium-90, techneti 

ation products. At the FEMP, certain radionuclides that would serve 

ation products are chosen for analysis. These include cesium-137, 

plutonium-238, plutonium-239/240, and neptunium-237. 

Uranium was also extracted from ore concentrates at the FEMP. Ore concentrates were produced at 

off-site facilities. During this process, much of the extraneous bulk was stripped away from the 

uranium component, leaving uranium and some associated constituents. This ore concentrate was 

then shipped to the FEW. In addition to materials contained the long-lived decay 15 

12 

u 

14 

products of uranium-238 and uranium-235, rotactinium-23 1, actinium-227, uranium-234, 16 

thorium-230, radium-226, and lead-210, as 17 ers of the thorium decay series. a 18 

Thorium was also processed at the FEMP on several occasions, and the FEW. was used for a period 

of time for storage of DOE’S thorium inventory from other sites (much of which remains at the 

FEMP). Natural thorium contains thorium-232, thorium-230, and 8. Thorium-232 and 

thorium-228 belong to the thorium decay series, whereas tho 

decay series. Other than thorium-232, none of the nuclides 

longer than approximately six years. This means that if any thorium-232 had been released during 

operation of the FEMP, its decay products would also be present in concentrations approaching that 

of thorium-232 after about 20 years. Thorium-232, radium-228, and thonun-228 are the only 

members of the decay series that have half-lives long enough to be found in the environment without 

their parent radionuclides also being present. 

. 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

To characterize radiological contamination in OU3, 795 samples were collected and analyzed for 30 

31 

32 

33 

34 

elemental uranium and 19 radionuclides. Almost 89 percent of these samples were from solid media 

wood), while the remaining 85 samples were from liquid media and air filters. Detailed results of 

(acid brick, concrete chips, concrete cores, loose media, masonry chips. sediment, sludge, soil, and 

a this sampling and analysis for the 20 radioactive constituents are presented in the following sections. 
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A.II.2.2 Americium-241 

1 is a suspected contaminant in reprocessed uranium metal handled at the FEW. In 
of americium-241 introduced to the site was small compared to other radiological 

. .  

Americium-241 analyses were performed on 653 solid media samples. These samples were collected 

as part of a positively biased sampling program. Table A.II-1 presents summary statistics for the 

americium-241 resul by this study. Table AB-2 presents the number of detections found 

above established c 

ranging over four ord 

(64 percent) that did 

OU may be free of this contaminant. A log concentration-cumulative probability plot of the data was 

created by ranking results from all samples and plotting results from samples yielding detected values. 

A qualitative analysis, provided in Figure AX-1, suggests the underlying distribution of the data may 

ium-241 was detected in 36 percent of the samples, with values 

tude. The sample population includes a high number of samples 

detectable levels of americium-241, implying that large areas of the 

be lognormal. 

Figure A.II-1 also depicts the Part B refe 
. .  

for americium-241 in residential soil. 

Approximately 23 percent of all sample concentrations reported exceed this reference concentration. 

Figure A.II-2 displays americium-241 results grouped by solid media sampled. This presentation 

focuses attention on notable trends, both within media and between ose media produced 

many of the higher americium-241 concentrations found, including 

concentration of 83 @Ci/g). The group of concrete samples collect 

lower concentrations than other media samples, a fact which implies that americium-241 

contamination may be a surface phenomenon in concrete. 

detected 

1 " display noticeably 

A.II.2.3 Cesium-137 

Cesium-137 is a known contaminant in metal made with reprocessed uranium and handled at the 

FEW. Even though the amount of cesium-137 introduced to the site was very small, its prompt 

daughter product, barium- 137m, emits a relatively high-energy gamma radiation. Potential short-term 

impacts to workers during remediation make cesium-137 a constituent of concern in OU3. 

Cesium-137 analyses were completed on 694 solid media samples. These samples were collected as 
part of a positively biased sampling program. Table AX-1 presents summary statistics for the 
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cesium-137 results reported by this study. Table A.II-2 presents the number of detections found 

ed criteria. Cesium-137 was detected in 28 percent of the samples, with detected 

over three orders of magnitude The sample population includes a high number of 

rcent) that did not contain detectable levels of cesium-137, implying that large areas of 

be free of this contaminant. A log concentration-cumulative probability plot of the data 

was created by ranking results from all samples and plotting results from samples yielding detected 

values. A qualitative analysis, provided in Figure A.II-3, suggests the underlying distribution of the 

data may be logno 

depicts the Part B re 

concentration crite 

all reported sample 

reference criteria for cesium-137 is below the detection limit. 

pports the statistical analysis presented in Table A-II.1. The figure also 

teria for cesium-137 in residential soil and the waste acceptance 

resentative commercial disposal facility. This figure illustrates that 

are between these reference concentrations. In addition, the Part B 

Figure A.II4 displays cesium-137 results grouped by the type of solid materials sampled. This 
presentation is useful in focusing attention 

brick produced the maximum detected conce 

media yielded cesium-137 concentrations in 

:. 
... 
Vi. .. 

both within and between media. Acid 

f Cesium-137 of 21 pCi/g. Most structural 

e appropriate media baseline. 

A.II.2.4 Lead-210 

Lead-210 is a daughter product of radium-226 and a contaminant in ore concentrates and residues 

handled at the FEMP.. Lead-210 contamination attributable to o 

in older areas of the site which housed the ore preparation and UT 

operations is expected 

action operations. 
_.._( ........ 
:*: .:::*: ..:::;*:. 

....................... 

Lead-210 analyses were performed on 678 solid media samples. These samples were collected as part 

of a positively biased sampling program. Table A.II-1 presents summary statistics for the lead-210 

results reported by this study. Table A.II-2 presents the number of detections found above established 

criteria. Lead-210 was detected in 61 percent of the samples, with detected values ranging over five 

orders of magnitude. A log concentration-cumulative probability plot of the data was created by 
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ranking results from all samples and plotting results from samples yielding detected values. 

qualitative analysis, provided in Figure AX-5, suggests the underlying distribution may be lognormal 

reference concentrations, such as the Part B reference criteria for lead-210 in residential soil and the 

waste acceptance concentration criterion of the representative commercial disposal facility. 

A 29 

30 

31 

32 

33 

34 

and suppons the statistical analysis provided in Table A.II-1. The figure also depicts various 

The a lead310 sample population includes 441 samples that exceed the Part B reference criteria. This 
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figure also illustrates that the detection limit for this naturally occurring radionuclide exceeds its 

B reference criteria. 

plays lead-210 results grouped by solid media sampled. This presentation focuses 

attention on notable trends, both within media and between media. Acid brick produced many of the 

higher lead-210 concentrations found, including the maximum detected concentration of 1750 pCi/g. 

Most structural media yielded lead-210 concentrations in excess of the appropriate media baseline. 

A.II.2.5 

Neptunium-237 is a 

general, the amount 

radiological contaminants. 

in reprocessed uranium metal haudled at the FEMP. In 
237 introduced to the site was quite small, compared 'to other 

Neptunium-237 analyses were performed on 647 solid media samples. These samples were collected 

as part of a positively biased sampling progr 

neptunium-237 results reported by this study. 

above established criteria. Neptunium-237 

values ranging over three orders of magnitude. Approximately 64 percent of the samples did not 

contain detectable levels of neptunium-237, implying that large areas of OU3 rpay be free of this 

contaminant. A log concentration-cumulative probability plot of the data was created by ranking 

results from all samples and plotting results from samples yielding ues. A qualitative 

analysis, provided in Figure A.II-7, suggests the underlying dis 

le A.II-1 presents summary statistics for the 

SI-2 presents the number of detections found 

in 36 percent of the samples, with detected 

e data may be lognormal 

and supports the statistical analysis provided in Table AI-1.  The figare also depicts the Part B 
.<,<#Z> ...., 
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5 
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7 

a 
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10 

11 
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13 
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16 
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23 

reference criteria for neptunium-237 in residential soil and the waste.accepmce concentration 

criterion of the representative commercial disposal facility. Virtually all results exceed the risk-based 

24 

25 

26 Part B reference criteria. All results meet the criterion of the representative dxsposal facility. 
n 

28 

29 

30 

31 

Figure A.II-8 groups neptunium-237 results by solid media. This presentation focuses attention on 

notable trends, both within and between media. Loose media produced many of the higher 

neptunium-237 concentrations found, including the maximum detected concentration of 68 pCi/g. 

32 e 34 
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A. II. 2.6 Pl~tonium-238 

is a suspected contaminant in reprocessed uranium metal handled at the FEMP. In 

unt of plutonium-238 introduced to the site was small compared to other radiological 

Plutonium-238 analyses were performed on 672 solid media samples. These samples were collected 

as part of a positively biased sampling program. Table A.II-1 presents summary statistics for the 

plutonium-238 resul by this study. Table AX-2 presents the number. of detections found 

above established crit tonium-238 was detected in 43 percent of the samples, with values 

ranging over six orde tude. Almost half of the samples collected did not contain detectable 

levels of plutonium-2 that large areas of the OU may be free of this contaminant. A log 

concentration-cumulative probability plot of the data was created by ranking results from all samples 

and plotting results from samples yielding detected values. A qualitative analysis, provided in 

Figure A.II-9, suggests the underlying di e data may be lognormal and supports the 

statistical analysis provided in Table A.II-1. 

. 

: 

The Figure: A.II-9 also depicts the Part B 

the waste acceptance concentration criterion of the representative commercial disposal facility for this 

radionuclide as reference concentrations. Approximately 22 percent of all sample concenttations 

reported exceed the Part B reference criteria for residential soil, and all meet the disposal facility 

criterion. 

a for plutonium-238 inresidential soil and 

Figure A.II-10 displays plutonium-238 results grouped by solid 

focuses attention on notable trends both within and between 

higher plutonium-238 concentrations found, including the maximum detected concentration of 

1300 pWg. The group of samples from the 6" depth of the concrete cores, asphalt, and soil display 

noticeably lower levels of plutonium-238 contamination than other media samples. 

led. This presentation 

ck produced many of the 

A.II.2.7 Pl~toni~m-239/240 

Plutonium-239/240 is a known contaminant in reprocessed uranium metal handled at the FEMP. In 
general, the amount of plutonium-239/240 introduced to the site was quite small compared to other 

radiological contaminants. 
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Plutonium-239/240 analyses were performed on 674 solid media samples.. These samples were 

of a positively biased sampling program. Table A.II-1 presents summary statistics 

39/240 results reported by this study. Table A.II-2 presents the number of 

above established criteria. ' Plutonium-239/240 'was detected in 47 percent of the 

samples. The 319 detected values ranged over four orders of magnitude. The sample population 

includes 355 samples that did not contain detectable levels of plutonium-239/240, implying .that large 

areas of the OU may be free of this contaminant . A log concentration-cumulative probability plot of 

the data was created 

detected values. 

distribution of the 

Table A.II-1. 

residential soil and waste acceptance concentration criterion of the representative commercial disposal 

facility as various reference concentrations. Approximately 27 percent of all sample concentrations 

reported exceeded the Part B reference 

facility criterion of the representative c o m e r  

g results from all samples and plotting results from samples yielding 

' analysis, provided in Figure AX-11, suggests the underlying 

lognormal, and supports the statistical analysis presented in 

icts the Part B reference criteria for plutonium-239/240 in 

al soil. All samples meet the disposal 

Figure 'A.II42 displays plutonium-239 ed by solid media sampled. This 
presentation is useful in focusing attention on notable trends within media and for making 

comparisons between media. Steel coatings produced the maximum detected concentration of 

92 pCi/g. All media except soil and asphalt contributed some samples' containing plutonium 239/240 

concentrations between 10 and 100 pCi/g. 

A. 11.2.8 Pl~toni~m-24 1 

Plutonium-241 is a hown contaminant in reprocessed uranium metal handled at the FEMP. In 

general, the amount of plutonium-241 introduced to the site was quite small compared to other 

radiological contaminanfs. 

Plutonium-241 analyses were performed on 444 solid media samples. These samples were collected 

as part of a positively biased sampling program. Table AX-1 presents summary statistics for the 

plutonium-241 results reported by this study. Table AX-2 presents the number of detections found 

above established criteria. Plutonium-241 was detect@ in 31 percent of the samples, implying that 

large areas of the OU may be free of this contaminant. The detected values range over three orders 

of magnitude. Nearly 70 percent of the samples did not contain detectable levels of plutoniUm-241, 

implying large areas of the OU may be free of this contaminant. A log concentrationcumulative 
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probability plot of the data was created by ranking results from all samples and plotting results from 

g detected values. A qualitative analysis, provided in Figure A.II-13, suggests the 

ion of the data may be lognormal, and supports the statistical analysis presented in 

Figure A.II-13 also depicts the Part B reference criteria for plutonium-241. Approximately 

12 percent of all sample concentrations reported exceeded the Part B reference criteria for residential 

soil. 

Figure A.II-14 displ 

focuses attention on 

the maximum detected concentration of !323 pCi/g. Steel coatings and loose media samples also 

produce many of the highest detected concentrations. 

241 results grouped by solid media sampled. This presentation 

ds, both within media and between media. Acid brick chips produced 

A.II.2.9 P010niUm-210 

Polonium-210 is a daughter product of radi 

handled at the FEW. Polonium-210 co . ... ., 

expected in older areas of the site which housed the ore preparation and uranium extraction 

operations. 

a contaminant in ore concentrates and residues 

. . . . . . . . butable to ore processing operations is a. 
Polonium-210 analyses were performed on 669 solid media sampl 

part of a positively biased sampling program. Table AX-1 presents 

polonium-210 results reported by this study. Table AX-2 presents er of detections found 

above established criteria. Polonium-210 was detected in 88 percent of the samples. The detected 

values range over five orders of magnitude. A log concentration-cumulative probability plot of the 

data was created by ranking results from all samples and plotting results from samples yielding 

amples were collected as 
statistics for the 

. . . . . . . . . . 

detected values. A qualitative analysis, provided in Figure AX-15, suggests the underlying 

distribution may be lognormal but that more than one population may be involved. 

Figure A.II-15 also depicts the polonium-210 Part B reference criteria and the waste acceptance 

concentration criterion of the representative commercial disposal facility. All samples meet the 

disposal facility criterion for waste acceptance. About two-thirds of the results exceed the Part B 

reference criteria. 0 
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Figure AX-16 displays poloniUm-210 results grouped by solid media sampled. This presentation 

n on notable trends, both within and between media. Acid brick produced two of the 

210 concentrations found, including the maximum detected concentration of 

ost structural media yielded concentrations in excess of the appropriate media 

baselines. 

A.II.2.10 Radium-226 

Radium-226 is a lam 
Radium-226 co 

site which housed the 

in ore residues and concentrates handled at the FEW. 

ributable to ore processing operations is expected in older areas of the 

aration and uranium extraction operations. 

Radium-226 analyses were performed on 673 solid media samples. These samples were collected as 
part of a positively biased sampling program. Table A.II-1 presents summary statistics for the 

radium-226 results reported by this study. Table A.II-2 presents the number of detections found 

above established criteria. Radium-226 was de in 90 percent of the samples. The detected 

values range over six orders of magnitude. 

data was created by ranking results from alL 
detected values. A qualitative analysis, provided in Figure A.II-17, suggests the underlying 

distribution may be lognormal, and supports the statistical analysis presented in Table A.II-1. 

centrat.ion-cum@ative probability plot of the 

plotting results from samples yielding 

Figure A.II-17 also depicts the waste acceptance concentration of the 
disposal facility for radium-226 and the Part B reference criteria for 

reference concentrations. One percent of sample results reported t 

concentrations exceeding the disposal facility criterion. The dete 

reference criteria for radium-226 and its daughter in residential soil. 

226 in residential soil as 

Figure A.II-18 displays radium-226 results grouped by solid media sampled. This presentation 

focuses attention on notable trends, both within and between media. Steel coatings produced many 

of the higher radium-226 concentrations found, including the maximum detected concentration of 

6,710 pCi/g. Most structural media produced concentrations that exceeded the appropriate media 
baseline. 
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A.II.2.11 Radium-228 
a known contaminant in ore concentrates and residues handled at the FEW. 

ion attributable to ore processing operations is expected in older areas of the 

ed the ore preparation and uranium extraction operations. The geographic distribution 

of radium-228 throughout the site may also be augmented by another potential radium-228 source, the 

processing of thorium fuel, but the largest source of radium-228 at the FEW was the ore processing 

operations. 

Radium-228 analyses 

part of a positively ing program. Table A.II-1 presents summary statistics for the 

radium-228 results reported by this study. Table AX-2 presents the number of detections found 

above established criteria. Radium-228 was detected in 72 percent of the samples. The detected. 

rfomed on 677 solid media samples. These samples were collected as 

values range over five orders of magnitude. A log concentration-mmulative probability plot of the : 

data was created by ranking results from all s 
detected values. A qualitative analysis, in Fi 

lognormal but that more than one populatio 

presented in Table A I - 1 .  

and plotting results from samples yielding 

-19, suggests the underlying distribution may be 

olved, and supports the statistical analysis 

Figure AX-19 also presents the radium-228 waste acceptance concentration of the representative 

commercial disposal facility and the Part B reference criteria for 
reference concentrations. About 50 percent of the sample concentr 

Part B reference criteria, whereas one percent of the samples hav 

exceeding the disposal facility criterion. 

the radium-226 

Figure A.II-20 displays radium-228 results grouped by solid media sampled. This presentation 

focuses attention on notable trends, both within and between media. All media produced 

concentrations that exceed the appropriate baseline for radium-228. Concrete chips produced many of 

the higher radium-228 concentrations found, including the maximum detected concentration of 

15,000 pCi/g. 

A.II.2.12 Strontium-90 

Strontium-90 is a known contaminant in reprocessed uranium metal handled at the FEW. In 

general, the amount of strontium-90 introduced to the site was very small compared to other 
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radiological contaminants. Strontium-90 and its daughter yttrium-90 are. beta emitters. Potential 

acts to workers during remediation of some facilities make strontium-90 a constituent 

Strontium-90 analyses were performed on 675 solid media samples. These samples were collected as’ 
part of a positively biased sampling program. Table A.II-1 presents summary statistics for the 

strontium-90 results reported by this study. Table A I - 2  presents the number of detections found 

above established 90 was detected in 172 of the samples (25 percent), with 
detected values rang 

contain detectable lev 

contaminan. A log n-cumdative probability plot of the.data was’created by ranking 

results from all samples and plotting results from samples yielding detected values. A qualitative 

analysis, provided in Figure A.II-21, suggests the underlying distribution of the data may be 

lognormal and supports the statistical analy 

orders of magnitude. About 75 percent of the samples did not 

ntium-90, implying that large areas of OU3 may be free of this 
. 

Figure AB-21 also depicts the Part B referen 

waste acceptance concentration criterion of ve commercial disposal facility as reference 

concentrations. Approximately 94 percent of the samples have strontium-90 concentrations below the 

Part B reference criteria for residential soil. All samples meet the disposal facility’s concentration- . 

based criterion for waste acceptance. 

a for strontium-90 in residential soil and the 

Figure A.II-22 depicts strontium-90 results, media, in graphical S presentation focuses 

attention on notable trends, both within and between media. Loose media Ad concrete chips 

produced many of the higher strontium-90 concentrations found, including the maximum detected 

concentration of 140 pCi/g in loose media. 

..:<.:.:.: ._ :.:.::.:.:.: .._ . . . . . . . . . , . . 

A.II .2 - 13 Technetium-99 

Technetium-99 is a lmown contaminant at the FEW. The major source of technetium-99 is recycled 

uranium from the Hanford site. The best estimate of the amount of technetium-99 introduced to the 

site is 97kg (1650 curies). This fission product’s mobility and long half-life requires its inclusion in 

the OU3 COC list. 

Technetium-99 analyses were performed on 672 solid media samples. These samples were collected 

as part of a positively biased sampling program. Table AX-1 presents summary statistics for the 

AX-16 9/08/95 4:06 a.m. 
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technetium-99 results reported by this study. Table A I - 2  presents the number of detections found 

ed criteria. Technetium-99 was detected in 75 percent of the samples. The detected 
... .. 

six orders of magnitude. A log concentration-cumulative probability plot of the 

by ranking results from all samples and plotting results from samples yielding 

detected values. A qualitative analysis, provided in Figure A.D-23, suggests the underlying 

distribution may be lognormal but that more than one population may be involved and supports the 

statistical analysis presented in Table AX-1. 

Figure A.II-23 also 

commercial disposal 

reference concentrati 

concentrations exceed the part B reference criteria for technetium-99 in residential soil. ~ l l  samples 

meet the disposal facility’s concentration-based waste acceptance criterion. 

waste acceptance concentration criterion of the representative 

the Part B reference criteria for technetium-99 in residential soil as 

figure illustrates that approximately 17 percent of the samples 

Figure A.II-24 depicts technetium-99 results, b 

sediment and concrete chips produced many 

including the maximum detected concentrat 

Part B reference criteria for technetium-99 concentrations. 

a sampled, in graphical form. Loose media 

er technetium-99 concentrations found, 

pCi/g. Eight material types exceed the 

A.II.2.14 Thorium-227 

Thorium-227 is a daughter product of actinium-227, a constituent of 

Thorium-227 has a short half-life and will not be present for long in 

accompanied by actinium-227. Thus, the presence of thorium-227 

indication of the presence of actinium-227. Actinium-227/thorium-227 was separated from the 

uranium product and remained in the ore residues handled by the FEW. Thorium-227 contamination 

attributable to ore processing operations is expected in older areas of the site which housed the ore 

preparation and uranium extraction operations. 

ore concentrates. 

lronment unless it is 
OU3 can be taken as an 

Thorium-227 analyses were performed on 97 solid media samples.’ These samples were collected as 

part of a positively biased sampling program. Table A.II-1 presents summary statistics for the 

thorium-227 results reported by this study. Table A.II-2 presents the number of detections found 

above established criteria. Thorium-227 was detected in 57 percent of the samples, with detected 

vdues ranging over two orders of magnitude. A log concentration-cumulative probability plot of the 

data was created by ranking results from all samples and plotting results from samples yielding 
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detected values. A qualitative analysis, provided in Figure AI-25, suggests the underlying 

the data may be lognormal and supports the statistical analysis presented in 

Figure A.II-25 also provides the Part B reference criteria as a reference point. The thorium-227 

detection limit exceeds its Part B reference criteria by an order of magnitude. 

Figure A.II-26 depi 

is useful in focusing 

media. Steel co 
maximum detected c 

from structural media, a fact which implies that elevated levels of actinium-227/thori~m-227 are 

scattered throughout the surfaces of s m  media of components with a history of handing ore. 

-227 results, by media sampled, in graphical form. This presentation 

on notable trends within media and for making comparisons between 

many of the higher thorium-227 concentrations found, including the 

of 80 pCi/g. The higher values are found in surface samples, taken 

A.II.2.15 Thori~m-228 

Thorium-228 is a known contaminant in ore r 

contamination attributable to ore processing 

housed the ore preparation and uranium extraction operations. The geographic distribution of 

thorium-228 throughout the site may also be augmented by another potential source, the processing of 

thorium fuel, but the largest source of thorium-228 at the FEW was the ore processing operations. 

ded at the FEW. Thorium-228 

,is expected in older areas of the site which 

Thorium-228 analyses were performed on 671 solid media samples. 

part of a positively biased sampling program. Table A.II-1 prese 

thorium-228 results reported by this study. Table AX-2 presents the number of detections found 

above established criteria. Thorium-228 was detected in 80 percent of the samples. The detected 

values range over four orders of magnitude. A log concentration-cumulafive probability plot of the 

data was created by ranking results from all samples and plotting results from samples yielding 

detected values. A qualitative analysis, provided in Figure AX-27, suggests more than one sample 

samples were collected as 
statistics for the 

population is present but the underlying distribution may be lognormal and supports the statistical 
analysis presented in Table A.II-1. 

Figure AX-27 also depicts the Part B reference criteria for thorium-228 in residential soil and the 

waste acceptance concentration criterion of the representative commercial disposal facility as reference 

concentrations. The detection limit'of thorium-228 exceeds its Part B reference criteria by over one 
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order of magnitude. All but two percent of the samples meet concentration-bas& disposal facility 1 

2 

3 .  

depicts thorium-228 results, by media sampled, in graphical form. Surface concrete, 

chips and the two upper levels of cores, produced many of the higher thorium-228 

concentrations found, including the maximum detected concentration of 8,950 pCi/g , which exceeds 

the disposal facility criterion. This information indicates that off-site disposal at a licensed NORM 

be an option for so 

the Part B reference c 

4 

5 

. 6  

7 

material) facility such as Envirocare’s Clive, Utah, facility may not 8 

action of this waste. All media types contain concentrations that exceed 9 

10 

11 . .  

A.II.2.16 Thori~m-230 

Thorium-230 is a known contaminant in ore residues and concentrates handled at the FEMP. 
12 

13 

Thorium-230 contamination attributable to ore processing operations is expected in older areas of the 14 

site which housed the ore preparation and ur ction operations. The geographic distribution 15 

of thorium-230 throughout the site may also 

the processing of thorium fuel, but the larg 17 

processing operations. 18 

by another potential thorium-230 source, 16 

thorium-230 at the FEMP was the ore 

Thorium-230 analyses were performed on 670 solid media samples. These samples were collected as 

part of a positively biased sampling program. Table A.II-1 prese 

thorium-230 results reported by this study. Table A.II-2 presents th 

above established criteria. Thorium-230 was detected in 88 perce 

values range over four orders of magnitude. A log concentrati 

data was created by ranking results from all samples and plotting results from samples yielding 

detected values. A qualitative analysis, provided in Figure A.II-29, suggests the underlying 

distribution may be lognormal and supports the statistical analysis presented in Table AX-1. 

statistics for the 

r of detections found 

les. The detected 

robability plot of the 

Figure A.II-29 also depicts the waste acceptance concentration criterion of the representative 

commercial disposal facility for thorium-230 and its Part B reference criteria in residential soil as 

reference concentrations. About 40 percent of sample results exceed the Part B reference criteria for 

thorium-230 in residential soil. All sample concentrations meet concentration-based criterion of the 

disposal facility. e 
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Figure A.II-30 depicts thorium-30 results, by media sampled, in graphical form. This presentation 

ing attention on notable trends within media and for making comparisons between 

amples produced many of the higher thorium-230 concentrations found, 

detected concentration of 5,600 pCi/g. Most structural media such as 
concrete and steel coatings, exceed the Part B reference criteria for residential soil. 

0 

A.II.2.17 ThoriUm-232 

Thorium-232 is a maj onent of thorium metal handled at the FEW. Thorium-232 

pellet processing operations is expected in areas of the site which 

housed the fuel-han ions and those areas used to store thorium. The geographic 

hout the site may also be. augmented by another potential 

thorium-232 source, the processing of uranium ore. 

Thorium-232 analyses were performed on 670 solid media samples.. These samples were collected as 
part of a positively biased sampling program. 

thorium-232 results reported by this study. T 

above established criteria. Thonm-232 w 
values range over five orders of magnitude. A log concentrationcumulative probability plot of the 

data was created by ranking results from all samples and plotting results from samples yielding 

detected values. A qualitative analysis, provided in Figure A.II-31, suggests more than one sample 

population may be included, but the underlying distribution may be"1 

statistical analysis presented in Table AX-1. 

.T., ...._ 
SI-1 presents summary statistics for the 

-2 presents the number of detections found 

81 percent .of the samples. The detected 

and supports the 

Figure AX-31 also depicts the waste acceptance concentration criterion of the representative 

commercial disposal facility for thorim-232 and its Part B reference criteria in residential soil as 
reference concentrations. About 20 percent exceed the Part B reference criteria for thorium-232 in 

residential soil. Only one percent of sample concentrations exceed the concentration-based criterion 

of the disposal facility. 

Figure A.II-32 depicts thorium-232 results, by media sampled. Concrete samples taken within one 

inch of the surface produced many of the higher thorium-232 concentrations found, including the 

maximum detected concentration of 1270 pCi/g. Most structural media yielded concentrations 

exceeding the Part B reference criteria for residential soil. 
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A.II.2.18 Uranium 1 

occurring isotopes comprise the environmental uranium found at the FEMP; 

ranium-235, and uranium-238. One additional anthropogenic isotope of uranium, 

associated with reprocessed fuel handling, is occasionally found in trace amounts in 

2 

3 

e .  
4 

some places on the site. 

A.II.2.18.1 Elemental Uranium 7 

5 

6 

Total uranium analys erfomed on 709 solid media samples. These saniples were collected 8 

as part of a positively ampling program. Table A.II-1 presents summary statistics for the 9 

elemental uranium res orted by this study. Table A.II-2 presents the number of detections 10 

samples. The detected values range over seven orders of magnitude. A log concentrationcumulative 12 

samples yielding detected values. A qualitative analysis, provided in Figure AX-33, suggests the - 14 

found above establis Elemental uranium was detected in almost all (97 percent) of the 11 

probability plot of the data was created by ranking results from all samples and plotting results from 13 

underlying distribution may be lognormal, and supports ..... the statistical analysis presented in 
.:...>... ,,;::. ..? .... :. 

Table AX-1. 

. . . . .  . . . . . .  

Figure A.II-33 also depicts the waste acceptance concentration criterion of the representative 

commercial disposal facility for uranium, the source material definition from 10 CFR 20 (REF), and 19 

the Part B reference criteria. These provide points of reference that aid in describing the data. It is m 

also interesting to note that 59 percent of the samples collected in OUFtp€iQ as source material 

under 10 CFR 20. All of the concentrations exceed the Part'B refer&+.dteria for uranium in 
...... .... :.:.:.:.: .:.:.... 

......... ......... ::: :<.:.:.: .. 
residential soil. Approximately two or three percent of the concentration results exceed the 

commercial disposal facility criterion. 
,a?>, 

x.::*.:.:.:.:.~.:. 

.,- 

21 

22 

23 

2.4 

Figure AX-34 depicts elemental uranium results, by media sampled. Loose media, sediment, 

concrete chips, and steel coatings contain some of the higher concentrations encountered, including 

the maximum detected concentration of 520,000 pCi/g. All the media considered exceeded the Part B 
reference criteria. Concrete chips, loose media, and sediment exceed the commercial disposal facility 

criterion. 30 

26 

n 

. =  
29 

31 

A.II.2.18.2 Uranium-234 32 

Uranium-234 analyses were performed on 680 solid media samples. These samples were collected as 

part of a positively biased sampling program. Table A.II-1 presents summary statistics for the 
33 

34 
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urariim-234 results reported by this study. Table A.II-2 presents the number of detections found 

ed criteria. Uranium-234 was detected in 88 percent of the samples. The detected 

seven orders of magnitude. A log concentration-cumulative probability plot of the 

by ranking results from all samples and plotting results from samples yielding 

detected values. A qualitative analysis, provided in Figure A.II-35, suggests the underlying 

distribution may be lognormal and supports the statistical analysis presented in Table A I - 1 .  

Figure AX-35 also 

commercial dispos.d 

75 percent of the s 

samples fail to meet 

e waste acceptance concentration criterion of the representative 

the Part B reference criteria as reference concentrations. Over 

ntrations exceed Part B reference criteria. Less than one percent of the 

facility's concentration-based criterion. 

Figure AX-36 depicts uranium-234 results, by media sampled. Loose media produced many of the 

higher uranium-234 concentrations found, including the maximum detected concentration of 

210,000 pCi/g. Ten materiais exceed the wncr&&&seline. 
x.:..:., :*.:., 

.:.: .~.:.:.: 
..h '"".:r 

A.II.2.18.3 Ur&um-235/236 . 

Uranium-235/236 analyses were performed on 668 solid media samples. These samples were 

collected as part of a positively biased sampling program. Table A.II-1 presents summary statistics 

for the uranium-235/236 results reported by this study. Table A.II-2 presents the number of 

detections found above established criteria. Uranium-235/236 was 

samples. The detected values range over six orders of magnitude. 

probability plot of the data was created by ranking results from all 

samples yielding detected values. A qualitative analysis, provided in Figure A.II-37, suggests the 

underlying distribution may be lognormal and supports the statistical analysis presented in 

Table AX-1. 

En 83 percent of the 

ncentration-cumulative 

plotting results from 

Figure AX-37 also depicts the waste acceptance concentration criterion of the representative 

commercial disposal facility for uranium 235/236 and its Part B reference criteria as reference 

concentrations. The detection limit for uranium 235/236 exceeds its Part B reference criteria in 

residential soil. About five percent of the samples exceed the disposal facility's concentration-based 

acceptance criterion. 

A.II-22 9108195 406 a.m. 
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Figure A.II-38 depicts uranium-235/236 results, by media sampled. Masonry chips produced many 

anium-235/236 concentrations found, including the maximum detected concentration 

. All materials yield concentrations that exceed the Part B reference criteria. 

A.II.2.18.4 Uranium-238 
Uranium-238 analyses were performed on 663 solid media samples. These samples were collected as 

part of a positively biased sampling program. Table A.II-1 presents summary statistics for the 

uranium-238 results 

above established crit 

values range over six 

data was created by 

detected values. A qualitative analysis, provided in Figure AX-39, suggests the underlying 

distribution of the data may be lognormal and supports the statistical analysis presented in 
Table A.II-1. 

y this study. Table AX-2 presents the number of detections found 

anium-238 was detected in 90 percent of the samples. The detected 

f magnitude. A log concentration-cumulative probability plot of the 

ts from all samples k d  plotting results from samples yielding 

1 

2 

3 

4 

5 

6 
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10 
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14 

15 

Figure A.II-39 also depicts the waste accep 16 

commercial disposal facility for uranium-23. ... ,. .... . . B reference criteria in residential soil as ’ 17 

reference concentrations. 18 

19 

ntration criterion of the representative 

This figure illustrates that the detection limit for uranium-238 is above its 

Part B reference criteria. Two percent of sample concentrations exceed the disposal facility’s 

concentration-based acceptance criterion. 20 

Figure A.II-40 depicts uranium-238 results, by media. Loose media 

uranium-238 concentrations found, including the maximum detect 

All media types exceed the Part B reference criteria for 

many of the higher 

A.II.3 INORGANICS 
Several inorganic chemicals were used at the FEMP and are therefore expected contaminants in OU3. 

Inorganic contaminants were analyzed in 643 major media samples (acid brick - 19 samples, asphalt - 

21 

P 

23 

2.4 

25 

26 

n 

28 

4 samples, concrete chips - 154 samples, concrete cores - ,256 samples, masonry chips - 65 samples, 

steel coatings - 134 samples, and transite - 11 samples) and 85 supplemental media samples (air 

29 

30 

31 filters, loose media, sediment, sludge, soil, and wood). 

of detections and relative levels of detections for each inorganic contaminant analyzed in OU3 

The following sections discuss the frequency 

32 

materials. 0 33 

34 
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A.II.3.1 Aluminum 
e most abundant metal (8.1 percent) in the earth’s crust. It is also a trace constituent 

a baseline level of 5040 milligrams per kilogram (mgkg) at the FEMP) and is a 

coal and the resulting flyash when the coal is burned. Aluminum was also a minor 
impurity in uranium ores and ore concentrates used at the FEMP, with concentrations ranging from 

0.01 to 0.35 percent (DOE 1994a). However, the impurities were concentrated up to five times 

through the removal of the uranium in the relining process. Hydrated alumina (azo3) also was used 

to complex fluoride 

with an aluminum all 

process, and some fuel rods processed at the F E W  were clad 

As depicted on Fi 
of 722) of solid media samples, with concentrations ranging from 43 to 150,000 mgkg. The 
geometric mean of all aluminum results is 4660 mgkg. The maximum concentration of aluminum 
was found in a loose media sample collect etal Dissolver Building (2D). The next 17 

highest concentrations were detected in les. As reference points, approximately 

55 percent of these aluminum results were at 

(5040 mg/kg), and approximately 93 perce 

coatings (14,400 mgkg). Table A.II-2 presents the numbex of detections found above established 
criteria. The presence of aluminum in OU3 is further confinned by its detection in 54 of 91 unknown 
liquid samples, with concentrations ranging from 27.4 to 148,000 micrograms per liter (pg/L) 

(average of 7040 pglL). 

shown on Table AX-1, aluminum was detected in 98 percent (711 

the OU3 baseline level for concrete 
below the OU3 baseline level for steel 

..... .:.:.:.:: 
v..... .> 
:.:.:.:.: .,., ,.,..., ++ $33 ,... ............. :.) 
..... .... 
:$; :< 

Figure A.II-42 depicts the aluminum contamination by media. As in&ted, alumina was detected 
, , ,.:c:>: ),.,, 
.,.....A. ..._. _.. 

in several samples of all sampled media, with the highest concentrations detected in loose media and 

steel coatings. 

Since aluminum is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.3.2 Antimonv 29 

Antimony is not an abundant metal in the earth’s crust but it is found in more than 100 minerals. It 30 

31 is also a trace constituent of concrete (up to a baseline level of 1.0 mgkg at the FEW). Antimony 

is also a minor impurity in uranium ores and ore concentrates ranging from 0.001 to 0.002 percent 

(DOE 1994a). However, the impurities were concentrated up to five times through the removal of 6 the uranium in the refining process. 34 
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As depicted on Figure A.II-43 and shown on Table A.II-1, antimony was detected in 26 percent (151 

imony results is 9.3 mgkg. Of the 12 highest reported concentrations of antimony, 

in steel coatings, with the maximum bncentration detected in a sample collected 

1 

2 

3 

les of solid media, with concentrations ranging from 0.83 to 393 mg/kg. The 

4 

etals Production Plant (SA). As reference points, approximately 82 percent of these 

75 percent were at or below the OU3 baseline level for concrete (1.0 mgkg), and approximately 

97 percent were at o 
presents the number o 
relatively low levels .o in OU3 are further confirmed by its detection in only 7 of 90 

unknown liquid s ncentrations ranging from 4:3 to 62.2 pg/L (average of 61.9 pg/L). . 

Figure A X 4  depicts the antimony contamination by media. As indicated, antimony was detected in 

5 

6 

7 

8 

9 

10 

11 

antimony results were at or below the Part B reference criteria (11.0 mgkg), approximately 

e OU3 baseline level for steel coatings (109 mgkg). 

om found above established criteria. The limited presence and 

Table A.II-2 

12 

13 

14 all sampled media except asphalt and lower depths of concrete. The highest concentrations were .: 

detected in loose media and steel coatings, w analyte is also the most abundant. 

Antimony is a COC because 18 percent of 

indicating a potential concern with direct contact. However, there are no hazardous criteria 

re above the Part B reference criteria, 

governing its disposal in a landfill (40 CFR 261.24), and there is no waste acceptance criteria (WAC) . 19 

a0 for its on-property or off-site dqosal. Therefore, it is considered not us sisnificant compared to 

A.II.3.3 Arsenic 

Arsenic is a trace element in the earth’s crust and has been used in agricultural insecticides and 
. . . . . . . . . . . . 

poisons. It is a trace constituent of concrete (up to a baseline level of 3.96 mgkg at the FEMP) and 

is a trace constituent of coal and the resulting flyash when the coal is burned. 

from 0.003 to 0.80 percent (DOE 1994a). However, the impurities were concentrated up to 

five times through the removal of the uraniwn in the refining process. 

As depicted on Figure A.II-45 and shown on Table AX-1, arsenic was detected in 87 percent (635 of 

geometric mean of all arsenic results is 5.0 mgkg. The maximum concentration of arsenic was found 

25 

26 Arsenic was also a 

minor impurity in uranium ores and ore concentrates used at the FEMP, with concentrations ranging n 

28 

29 

30 

31 

32 

33 

34 

. 726) of the samples of solid media, with concentrations ranging from 0.23 to 2690 mgkg. The 

in a wood sample collected from the Electrical Panels & Transformer (16C). The next three highest 
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arsenic concentrations were detected in loose media and steel coating samples collected 'from the 

(4A). As a reference point, all of the detected arsenic results were above the Part B 
(0.037 mgkg). Arsenic has a TCLP limit of 5 milligrams per liter (mg/L) in the 

centrations of 11 samples exceeded 20 times the TCLP limit (100 mgkg) and are 

therefore potentially hazardous. Table AX-2 presents the number of detections found above 

established criteria. The presence of arsenic in OU3 at levels of concern is further confirmed by its 

detection in 29 of 91 unknown liquid samples, with concentrations ranging from 0.89 to 43.7 pg/L 

(average of 4.52 pg 

The 11 samples in w 

include five steel co 
media samples (with concentrations ranging from 110 to 246 mgkg), one sediment sample (with a 

concentration of 140 mgkg), and the wood sample. No concrete, masonry, or acid brick samples 

exceeded 20 times the TCLP limit for arsenic. 

c concentrations exceeded 20 times the TCLP limit (100 mgkg) 

es (with concentration's ranging from 109 to 227 mgkg), four loose 

The steel coatings samples which exceeded 2 

Preparation Plant (lA), the Green Salt PI 

TCLP limit were collected from the 

ecovery Plant @A), the Incinerator 

Building (39A), and the Pilot Plant Warehouse (68). The sediment samples were collected from the 
Ore Refinery Plant (2A), the Metal Dissolver Building (2D), and the Green Salt Plant (4A) (two 

samples); the loose media sample was collected from the Coal Pile Runoff Basin (18C); and the 
wood was collected from the Electrid panels and Transformers (le$;:s::::w~!$ 

...,... > ..... 

Eight of these 11 samples exceeding 20 times the TCLP limit were 

in the process buildings component category. One each was collected from the warehowelstorage 

buildings, the ponds and basins, and the aboveground piping. 

from components located 

Figure A.II-46 depicts the arsenic contamination by media. As indicated, arsenic was detected in all 

sampled media, at the highest levels in loose media and steel coatings. Arsenic was detected at 

consistently high levels in steel coatings. 

Arsenic is a COC and, because of the number and frequency of the major media samples exceeding 

the TCLP limit, is considered more significant compared to other inorganic COCs and is further 

discussed in Appendix A and Section 3.0. , 
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A.II.3.4 Barium 

B d ~ f P @ ; n a c e  element in the earth's crust. It is a trace constituent in concrete (up to a baseline .... ...... .:.:..q:, .:.y..:. # ....... . ..... .... _...\ ... 

k g  at the FEMP) and is a trace constituent of coal and the resulting flyash when the 

. Barium carbonate was used in thorium extractions in the Pilot Plant. Barium 

compounds also were involved in operations at the Preparation Plant (lA), the Graphite Furnace and 

Oil Burner (lOD), the Coal Pile (P405), and the Laboratory (15A). 

As depicted on Fi 

733) of the samples o 

mean of 109 mgkg) ' 
samples, with the 

Storage Tank (18M). As reference points, 5 percent of the detected results for barium were above 

and shown on Table AX-1, barium was detected in 98 percent (720 of 

a, with concentrations ranging from 3.3 to 23,700 mgkg (geometric 

ghest concentrations of barium were detected in steel coatings 
ntration detected in a sample collected from the High Nitrate 

the Part B reference criteria (1900 mgkg), approximately 32 percent were at or below the OU3 

baseline level for concrete (50 mgkg), and 96 percent were at or below the OU3 baseline level for 

steel coatings (3300 mgkg). Barium has a of 100 mg/L in the leachate. Concentrations 

of 33 samples exceeded 20 times the TCLP 

hazardous. Table A.II-2 presents the numb 11s found above established criteria. The 

presence of barium in OU3 at levels of concern is further confirmed by its detection in 79 of 90 

unknown liquid samples, with concentrations ranging from 3.2 to 10,300 pglL (average of 257 pglL). 

mgkg) and are therefore potentially 

The 33 samples in which the barium concentration.exceeded 20 timiire TCLP limit (2000 mgkg) 

include 24 steel coatings samples (with concentrations ranging from #$~:Q@Q 23,700 mgkg), five 
:=::. :::<:::: 

Y,.!.. :!; 

concrete samples (with concentrations ranging from 3000 to 5890 mgkg), .:.:.:.:. tko loose media samples 

(with concentrations of 2850 and 4080 mgkg), one masonry sample (with a concentration of 
, . ..:::.:.;.:.:.. . , 
........A. ......... ... 

3820 mgkg), and one sediment sample (with a concentration of 2690 mgkg). No acid brick samples 

exceeded 20 times the TCLP limit for barium. 
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The components with the most samples exceeding 20 times the TCLP limit in the steel coatings were 
the Metals Production Plant (5A) with four; the Incinerator Building (39A) and the Heavy Equipment 

Plant (6A) with two each. All of the concrete samples exceeding 20 times the TCLP limit for barium 

the TCLP limit were collected from the Recovery Plant (8A); the remaining concrete samples were 

28 

29 

30 

31 

32 

33 

34 

Building (46) with three each; and the Drum Reconditioning Building (66) and the Metals Fabrication 

were taken from the top half inch of concrete. Three of the five concrete samples exceeding 20 times 

0 collected from the Special Products Plant (9A) and the Sump Pump House (13C). The single 
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masonry sample exceeding 20 times the TCLP limit was collected from the Engine House/ 

\ 

les exceeding 20 times the TCLP limit; 23 were collected from the process buildings 

component category; three were collected from the process support buildings category, all from the 

Heavy Equipment Building (46); two samples each were collected from the warehousektorage 

buildings and the aboveground containers categories; and one sample each was collected from the 

eground piping, utilities and equipment, and belowground piping, 

contamination by media. As indicated, b d u m  was detected in all 

sampled media, with the highest concentrations and most consistently high concentrations in steel 

coatings. 

Barium is a COC and, because of the number 

the TCLP limit, is considered more sigmji 

discussed in Appendix A and Section 3;O. 

ency of the major media samples exceeding 

ed to other inorganic COCs and is further 

A.II.3.5 Beryllium 

Beryllium is a trace element in the earth’s crust, being found in some 30 minerals. It is a trace 

constituent in concrete (up to a baseline level of 1.40 mgkg at the 

of coal and the resulting flyash when the coal is burned. 

As depicted on Figure A.II-49 and shown on Table AX-1, beryllium w& detected in 29 percent (199 

of 698) of the samples of solid media, with concentrations ranging from 0.03 to 56.3 mgkg (median 

of 0.41 mgkg). The two highest concentrations of beryllium were detected in loose media, and the 

maximum concentration was detected in a sample collected from the Special products Plant (9A). As 

reference points, 100 percent of detected beryllium results were above the Part B reference criteria 
(0.015 mgkg), approximately 93 percent of all results . .. . .  , were , at or below the OU3 baseline level for 

concrete (1.40 mg/kg), and approximately 92 percent were at or below the OU3 baseline value for 

steel coatings (1.10 mgkg). Table AX-2 presents the number of detections found above established 

criteria. The limited presence and relatively low levels of beryllium in OU3 are further confirmed by 

its detection in only 15 of 87 unknown liquid samples, with concentrations ranging from 1.2 to 

‘:‘and is a trace constituent 

49 pg/L (average of 3.5 pg/L). 
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Figure AX-50 depicts the beryllium contamination by media. . As indicated, beryllium was detected 

media except asphalt, with the highest concentrations in loose media. 

1 

2 

3 

COC because '100 percent of the detected results exceed the Part B reference criteria, 4 

ential concern with direct contact. However, it was only detected in 29 percent of the 5 

6 

7 

8 

solid samples collected from OU3, there are no hazardous criteria governing its disposal in a landfill 

(40 CFR 261.24), and there is no WAC for its on-property or off-site disposal. Therefore, it is 

mpared to other inorganic COCs and is not further discussed in considered not as si 

Section 3.0. 9 

10 

A.II.3.6 Cadmium 11 

Cadmium is a trace element in the earth's crust, most often associated with zinc ores. Its sulfide salt 

is used as a yellow pigment in paints. It is also a trace constituent in concrete (up to a baseline level 

12 

13 

14 of 2.40 mgkg at the FEMP) and is a trace coal and the resulting flyash when the coal 

is burned. Cadmium was also a minor imp 

impurities were concentrated up to five tim 

anium ores and ore concentrates used at the IS 

FEMP, with concentrations ranging from 0. 7 percent'(D0E 1994a). However, the 16 

17 e removal of.the uranium in the'refining 

process. 18 

19 

As depicted on Figure A.II-51 and Table A.II-1, cadmium was detected in 42 percent (305 of 732) of 

&.e solid media samples, with concentrations ranging from 0.11 to . Themedianofall 21 

cadmium results is 1.2 mgkg. The 13 highest concentrations of ca 

coatings samples, with the highest three concentrations collected rator Building (39A). 23 

As reference points, approximately 80 percent of these cadmium results were at or below the Part B 

reference criteria (14.0 mgkg), approximately 75 percent were at or below the OU3 baseline level 

for concrete (2.40 mg/kg), and approximately 98 percent were at or below the OU3 baseline level for 

steel coatings (66.5 mg/kg). Cadmium has a TCLP limit of 1.00 mg/L in the leachate. 

Concentrations of 44 samples exceeded 20 times the TCLP limit (20 mgkg) and are therefore 

potentially hazardous. Table A.II-2 presents the number of detections found above established 

liquid samples, with concentrations ranging from 1.4 to 351 pg/L (average of 17.5 pg/L). 

20 

' ere detected in steel 2.2 

24 

25 

26 

n 

28 

29 

30 

31 

criteria. The presence of cadmium in OU3 is further confirmed by its detection in 25 of 91 unknown 

32 

33 

34 

The 44 samples in which the cadmiw concentrations exceeded 20 times the TCLP limit (20 mgkg) 

include 37 steel coatings samples (with concentrations ranging from 20.5 to 558 mgkg), four loose 
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media samples (with concentrations ranging from 20.5 to 62.4 mgkg), one concrete chip sample 

ration of 29.4 mgkg), one masonry sample (with a concentration of 21.0 mgkg), and 

le (with a concentration of 28.4 mgkg). No acid brick samples exceeded 20 times 

t for cadmium. 

The five components with the most samples exceeding 20 times the TCLP limit in the steel coatings 

samples were the Incinerator Building (39A), the Pilot Plant Wet Side (13A), and the Main 

Maintenance Building four each; and the Ore Refinery Plant (2A) and the Green Salt 

ingle concrete chip sample exceeding 20 times the TCLP limit was 

collected from the t (8A), and the single masonry sample was collected from the 

Of the 44 samples exceeding 20 times the TCLP limit, 27 were collected from the procek buildings, 

six samples were collected from the process support buildings, four samples were collected from the 

warehouse/storage buildhgs; two s llected from the above-ground containers and 

the belowground piping, utilities, and 

administrative buildings, the sto 
component categories. 

. 

one sample each was collected from the 
. .  

epound piping, utilities, and equipment ' 

Figure A.II-52 depicts the cadmium contamination by media. As indicated, cadmium was detected in 
all media sampled, with the highest concentrations'detected in steel'~.gingS$ ..... .... . . . ... .:....... 

Because cadmium is a COC and because of the number and frequencg{pf i j o r  media samples 

exceeding the TCLP limit, it is considered more significant compared'to other inorganic contaminants 

and is further discussed in Appendix A and Section 3.0. 

.;.:.:.:.: ..... I.:.:.:.:.: ..:. ~ 

A.II.3.7 Calcium 

Calcium is the fifth most abundant element in the earth's crust and is a major constituent in concrete 
(up to a baseline level of 199,OOO mgkg at the FEMP). Calcium metal was used to reduce thorium 

tetrafluoride (ThF,) to metallic thorium in the Pilot Plant and in Plant 9. Lime (calcium oxide - CaO) 

was used extensively throughout the process in the General Sump to precipitate metals prior to 
discharge of wastewater and in the softening of water at the Boiler House. Calcium carbonate also 

was used in heat-treating salt baths and was an impurity in uranium ores and ore concentrates used at 

the FEMP, with concentrations ranging from 0.05 to 2.18 percent (DOE 1994a). However, the 
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impurities were concentrated up to five times through the removal of the uranium in the refining 1 

2 

3 

4 Figure AX-53 and shown on Table AX-1, calcium was detectedh 98 percent (706 
. .  

e solid media samples collected from OU3, with concentrations ranging from 164 to 5 

663,000 mg/kg. The geometric mean of all calcium results is 77,300 mgkg. The maximum 6 

7 

8 

9 

10 

11 

concentration of calcium was detected in a sediment sample from the Plant 5 Electrical 

Substation (5C). As. e point, approximately 85 percent of all calcium results were at or 

below the OU3 basel 

below the OU3 basel 

'detections found ab 

for concrete (199,000 mgkg), and approximately 25 percent were at or 

for steel coatings (43,400 mgkg). Table AX-2 presents the number of 
criteria. The presence of calcium is further confirmed by its 

detection in 90 of 91 unknown liquid samples, with concentrations ranging from 8810 to 

2,090,000 pg/L (average of 114,000 pg/L). 

12 

13 

14 

Figure A.II-54 depicts the calcium co ia. As indicated, calcium was detected in all 15 

WAC governing its on-property or 

media with the highest concentrati ent. Since calcium is not a COC and has no 16 

17 

Section 3.0. 18 

not further discussed in Appendix A or in 

A.II.3.8 Chromium 

Chromium is a trace element in the earth's crust, and lead chromate 

Chromium is a trace constituent in concrete (up to a baseline level o 
a trace constituent of coal and the resulting flyash when the coal is . Chromium compounds 
were used as a biocide in the treatment of cooling-tower water at the FEW. Chromium is a major 

constituent in stainless steel, which was used in many of the wet process areas. Chromium was also a 

minor impurity in uranium ores and ore concentrates used at the FEMP, with concentrations ranging 

from 0.003 to 0.045 percent (DOE 1994a). However, the impurities were concentrated up to 

five times through the removal of the uranium in the refining process. 

a pigment in paints. 

k g  at the F E W )  and is 

# 

As depicted on Figure AI-55 and shown on Table AN-1, chromium was detected in 89 percent (653 

of 733) of solid media samples collected from OU3, with concentrations ranging from 1 to 17,300. 

The geometric mean of all chromium results is 35 mgkg. The 48 highest concentrations of 
chromium were detected in steel coatings, with the maximum concentration detected in the same 

sample collected from the Metals Production Plant (5A) that contained the highest antimony 
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concentration. As reference points, approximately 76 percent of all chromium results were at or 

B reference criteria (137 mgkg), approximately 30 percent of all results were at or 

baseline level for concrete (8.15 mgkg), and approximately 95 percent of all results 

w the OU3 baseline level for steel coatings (4540 mgkg). Chromium has a TCLP 

limit of 5.0 mg/L in the leachate. Concentrations of chromium in 175 samples exceeded 20 times the 

TCLP limit (100 mgkg) and are therefore potentially hazardous. Table A.H-2 presents the number 

of detections found above established criteria. 

The 175 samples in 

123 steel coatings s 

samples (with con 

concentrations ranging from 114 to 857 mgkg), eight concrete core samples (with concentrations 

ranging from 102 to 424 mgkg), five concrete chip samples (with concentrations ranging from 169 to 

640 mgkg), three masonry samples (with c 

samples (with concentrations of 127 and 189 

197 mgkg), one transite (with a concentratio 

result), and one wood (with a concentration 

media and sediment are not part of the decision-making process of this RUFS. The six components 

with the most samples exceeding 20 times the TCLP limit in the steel coatings samples were the 

Recovery Plant (8A) with 15; the Metals Production Plant (5A) with nine; and the Preparation Plant 

(lA), the Metals Fabrication Plant (6A), the Special Products Plant*( 

Reduction Plant #1 (54A) with seven each. 

chromium concentration exceeded 20 times the TCLP limit consisted of 

ncentrations ranging from 115 to 17,300 mgkg), 21 loose media 

ing from 111 to 3210 mgkg), 10 sediment samples (with 

from 306 to 407 mgkg), two acid brick 
and one air filter (with a concentration of 

mgkg, extrapolated from the TCLP leachate 

). As previously discussed, the loose 

the Six to Four 

The Six to Four Reduction Facility #1 (54A) has a chromium concentration exceeding 20 times the 

TCLP limit in a depth of 4.0 inches in the concrete core sample collected. Three components, the 

Old Cooling Water Tower (3K), the Nuclear Fuel Services Storage and Pump House (2E), and the 

Metals Fabrication Plant (6A), have chromium concentrations exceeding 20 times the TCLP limit in 

depths to 1.0 inch in the concrete core samples collected. The NFS Storage and Pump House (2E), 

the Old Cooling Water Tower (3K), the Ore Refinery Plant (2A), and the Ozone Building (3B) all had 

chromium concentrations exceeding 20 times the TCLP limit in the top one-half inch depth of the 

concrete core samples. Concrete chip samples from the Wot Plant Thorium Tank Farm (13D), the 

Boiler Plant (lOA), the Cooling Towers (20C), and the Recovery Plant (8A) also showed chromium 

concentrations above 20 times the TCLP limit. The acid brick samples were collected from the 

Special products Plant (9A) and the Pilot Plant Wet Side (13A). Two of the three masonry samples 
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were collected from the Special Products Plant (9A) with the third collected from the Recovery 

les exceeding 20 times the TCLP limit, 107 were collected from the process 

the samples were collected from the process support buildings; 13 were collected 

from the warehouse buildings; seven were collected from the aboveground containers; six each were 

collected from the below-ground piping, utilities, and equipment; six each were collected each from 

the aboveground pip 

buildings; and one w 

confirmed by its det 

to 4190 pg/L (ave 

om the ponds and basins; three were collected from the administrative 

from the storage pads. The presence of chromium in OU3 is further 

of 91 unknown liquid samples, with concentrations ranging from 5.8 

Figure A I - 5 6  depicts the summaty of contamination by media sampled for the chromium. As 
indicated, chromium was detected in all sampled media with the highest levels in steel coatings. -' 

Because chromium is a COC and because of 

exceeding the TCLP limit, it is considered 

and is further discussed in Appendix A and Section 3.0. 

r and frequency of the major media samples 

compared to other inorganic contaminants 

A.II.3.9 Cobalt 

Cobalt is a trace element in the earth's crust often associated with 

iron ores. It is a trace constituent in concrete (up to a baseline level 

is a trace constituent of coal and the resulting flyash when the co 

minor impurity in uranium ores and ore concentrates used at the FEMP, with concentrations ranging 

from 0.003 to 0.004 percent (DOE 1994a). However, the impurities were concentrated up to 

five times through the removal of the uranium in the refining process. 

r, lead, copper, and 

mgkg at the FEW) and 

Cobalt was also a 

As depicted on Figure A.II-57 and Table A.II-1, cobalt was detected in 68 percent (488 of 722) of the 

solid media samples collected from OU3, with concentrations ranging from 0.47 to 588 mgkg. The 

geometric mean of all cobalt results is 7.26 mgkg. The maximum concentration of cobalt was found 

in the same steel coatings sample collected from the Plant 5 Electrical Substation (5C) in which the 

highest concentration of calcium was detected. As reference points, all cobalt results were below the 

Part B reference criteria (1600 mgkg), approximately 50 percent of all results were at or below the 

OU3 baseline level for concrete (2.89 mgkg), and approximately 99 percent of all results were at or 
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below the OU3 baseline level for steel coatings (253 mgkg). Table A.II-2 presents the number of 

d above established criteria. The presence of cobalt is further confirmed by its 

of 91 unknown liquid samples ranging from 3.4 to 324 pg/L (average of 24.9 pg/L). 

Figure AX-58 depicts the summary of conta&nation by media sampled for the analyte cobalt. As 
indicated, cobalt was detected in all sampled media, with the highest concentrations detected in steel 

coatings. 

Since cobalt is not,a ' s not further discussed in Appendix A or Section 3.0. , 

' A.II.3.10 Comer 

Copper is a trace element in the earth's crust although it is found in many minerals. It is a trace 

constituent in concrete (up to a baseline level of 11.1 mgkg at the FEMP) and is a trace constituent 

of coal and the resulting flyash when the co 
from the coextrusions sections received from 

Plant 9. Copper sulfate also was used in the 

oxide (uranium dioxide - UOJ to uranium t 

most electrical switchgear assemblies. Copper was also a minor impurity in uranium ores and ore 

concentrates used at the FEMP, with concentrations ranging from 0.003 to 0.20 percent 

(DOE'1994a). However, the impurities were concentrated up to five times through the removal of 

the uranium in the refining process. 

Copper was present in Zircalloy-2 cladding 

, which were dissolved during processing in 

rocess 'in Plant 8 in the conversion of black 

(UF,). Copper components are also part of 

As depicted on Figure A.II-59 and Table A.II.1, copper was detect 
solid media samples collected from OU3, with concentrations ranging from 2 to 26,300 mgkg. The 

geometric mean of all copper results is 32.9 mgkg. The maximum concentration of copper was 

found in a loose media sample collected from the Green Salt Plant (4A). As reference points, 

approximately 97 percent of all copper results were at or below the Part B reference criteria 

(lo00 mgkg), approximately 39 percent of all results were at or below the OU3 baseline level for 

concrete (1 1 .1  mgkg), and approximately 90 percent of all results were at or below the OU3 baseline 

level for steel coatings (319 mgkg). Table A.II-2 presents the number of detections found above 

established criteria. The presence of copper in OU3 is further confirmed by its detection in 58 of 91 

unknown liquid samples, with concentrations ranging from 3.7 to 18,200 pg/L (average of 800 pg/L). 
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Figure A.II-60 depicts the summary of contamination by media sampled for the analyte copper. As 

er was detected in all sampled media, with the highest concentrations detected in loose 

C because three percent of all results were above the Part B reference criteria; 

however, there is no WAC for its on-property or off-site disposal. Therefore, copper is considered to 

be not as significant compared to other inorganic compounds and is not further discussed in 

Appendix A or Secti 

A.II.3.11 Iron 
, Iron is relatively ab universe, is the fourth most abundant metal in the earth’s crust, and 

is a major constituent in concrete (up to a baseline level of 10,400 mgkg at the FEMP). Iron was 

also an impurity in uranium ores and ore concentrates used at the FEMP, with concentrations from 

0.02 to 4.14 percent (DOE 1994a). How 

through the removal of the uranium in the re 

ies were concentrated up to five times y. 

As depicted on Figure A.II-61 and Table detected in 99 percent (717 of 722) of all 

solid media samples collected from OU3, with concentrations ranging from 76.4 to 486,000 mgkg. 

The geometric mean of all iron results is 13,600 mgkg. The maximum concentration of iron was 

found in a steel coatings sample collected from the Metals Fabrication Plant (6A). As reference 

points, approximately 61 percent of all iron results were at or belo baseline level for 

concrete (10,400 mgkg), and 93 percent of all results were at or bel OU3 baseline level for 

steel coatings (130,000 mgkg). Table A.n-2 presents the number 

established criteria. The presence of iron in OU3 is further confirmed by its detection in 72 of 91 

unknown liquid samples, with concentrations ranging from 34.6 to 492,000 pg/L (average of 

31,700 pg/L). 

. 

‘ 

ections found above 

Figure A.II-62 depicts the summary of contamination by media sampled for the analyte iron. As 

indicated, iron was detected in all sampled media, with the highest levels in steel coatings. 

Since iron is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.3.12 

nature but is a trace constituent in concrete (up to a baseline level of 3.42 mgkg at 

(lead dioxide) is used in storage batteries, and lead compounds have been used 

aints. At the FENP, lead, as lead oxide, was an impurity in uranium ores and ore 

concentrates, with concentrations ranging from 0.09 to 4.78 percent (DOE 1994a). However, the 
impurities were concentrated up to five times through the removal of the uranium in the refining 

process. 

and on Table A.II.l, lead was detected in 90 percent (658 of 731) of 
OU3, with concentrations ranging from 0.54 to 375,000 mgkg. solid media samples 

results is 77.3 mgkg The maximum concentration oflead was 

found in a steel coatings sample collected from the Metals Production Plant (5A). Ten other steel 

coatings samples collected from this component also exceeded 20 times the TCLP limit (100 mgkg). 

Another component, the Recovery Plant (8A), had 16 steel coatings samples which exceeded 20 times 

the TCLP limit. As reference points, appro 
.::': ..__. 

17 percent of all lead results were at or below 

99 percent of all results were at or below the 

., Table A,II-2 presents the number of 

' the OU3 baseline level for concrete (3.42 mg 

OU3 baseline level for steel coatings (239, 

detections found above established criteria. 

Lead has a TCLP limit of 5.0 mg/L in the leachate. Concentrations of lead in 247 samples exceeded 
20 times the TCLP limit and are therefore potentially hazardous. 

further confirmed by its presence in 53 of 88 d o w n  liquid s 

from 1.2 to 13,500 pg/L (average of 330 pg/L). 

ce of lead in OU3 is 

ions ranging 

These 247 samples consisted of 131 steel coatings samples (with concentrations ranging from 106 to 

375,000 mgkg), 34 loose media samples (with concentrations ranging from 117 to 10,300 mgkg), 23 

masonry samples (with concentrations ranging from 101 to 16,300 mgkg), 21 concrete core samples 

(with concentrations ranging from 101 to 1210 mgkg), 20 sediment samples (with concentrations 

ranging from 107 to 12,500 mgkg), 13 concrete chip samples (with concentrations ranging from 130 

to 2730 mgkg), and five acid brick samples (with concentrations ranging from 153 to 518 mgkg). 

As previously discussed, the loose media, sediment, and soil are not part of the decision-making 

process of this RVFS. The seven components with the most samples exceeding 20 times the TCLP 

limit in the steel coatings samples were the Recovery Plant (8A) with 16; the Metals Production Plant 

(5A) with 10; the Six to Four Reduction Plant #1 (54A) with eight; the Preparation Plant (lA), the 
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Special Products Plant (9A), the Metals Fabrication Plant (6A) with seven each, and the Main 

uilding (12A) with six. 

, the Metals Fabrication Plant (6A) and the Pilot Plant Wet Side (13A), have lead 

concentrations exceeding 20 times the TCLP limit in depths to 1.0 inch in the concrete core samples 

0.5 to 1.0 inch also exceeded 20 times the TCLP limit; however, the top half inch of the core sample 

, the Preparation Plant (1A) and the Old Cooling Water Tower (3K), 

ing 20 times the TCLP limit in the concrete core samples collected at 

er-the top half inch of the core sample did not. The Ore Refinery 

5 

6 

7 

8 

9 

10 

11 

12 

Tank Farm (19D) had two samples from the top half inch of concrete which exceeded 20 times the 13 

TCLP limit. Five other components also from the top half inch of concrete core 14 

15 

16 

. 17 

18 

19 

20 

21 

collected. A third concrete core sample collected from the Pilot Plant Wet Side at a depth of 

did not. Two other 

had lead concentrati 

depths of 0.5 to 1.0 

Plant (2A) had three 

limit. 

the top half inch of concrete which exceeded 20 times the TCLP 

The Main Maintenance Building (12A), the Metals Production Plant (5A), and the Old North 

samples collected which exceeded 20 t 

Lead exceeded 20 t.imes the TCLP 1 les collected in the .top half inch in one 

component (the Pilot Plant Annex - 37) in three differentsamples. Concrete chip samples from three 

other components - the Green Salt Plant (4A), the Metals Fabrication Plant (6A), and the Recovery 

Plant (8A) - exceeded 20 times the TCLP limit in two different samples. Four other components 

+so had one concrete chip sample which exceeded 20 times the TC 
/ .:.:.:.:, ..... .... ..... .... ..... .$ 

c<<:*. ......... ?..:.: . .~., ....... ?..K .... ::< 22 

23 

..... ............ .:.:.:.:. ... 
The Six to Four Reduction Facility #1 (54A) had seven masonry samples which' exceeded 20 times the 

..:.:.~:::. :.:.:.:.:<.:.:.:.>:.:. 

TCLP limit for lead. 

the TCLP limit. 

The Pilot Plant Annex (37) had four masonry samples which exceeded 20 times 

(39A), the Main Maintenance Building (12A), and the Plant 8 Maintenance Building (8B) - exceeded 

20 times the TCLP limit. Six other components also had one masonry sample which exceeded 

20 times the TCLP limit. 

24 
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26 

n 

28 

Two masonry samples from three other components - the Incinerator Building 

29 

30 

31 

The five acid brick samples, which exceeded 20 times the TCLP limit for lead, were collected from 

the Ore Refinery Plant (2A - four samples) and the Metal Dissolver Building (2D - one sample). 

32 

33 

34 

Of the 247 samples exceeding 20 times the TCLP limit, 156 of the samples were collected from the 

process buildings; 36 of the samples were collected from the process support buildings; 12 of the 
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samples were collected from both the aboveground containers category and the ponds and basins; 

les were collected from the warehouse buildings and the ponds and basins; six of 

ollected from the aboveground piping, utilities and equipment category; five each 

from the storage pads category and from the belowgro~d piping, utilities, and 

equipment category; three samples were collected from the administrative buildings; and one sample 

was collected from the bulk materials category. 

Figure A.II-64 depi 

was detected in all s 
of'contamination by media sampled, for lead. As indicated, lead 

edia, and at the highest levels in steel coatings. 

Because lead is a CO 

exceeding the TCLP limit, it is considered more significant compared to other inorganic contaminants 

and is further discussed in Appendix A and Section 3.0. 

e of the number and frequency of the major media samples 

A.II.3.13 Mamesium 

Magnesium is the eighth most abundant elem 

concrete (up to a baseline level of 50,600 

resulting flyash when the coal is burned, and is wide-spread in the environment. Magnesium metal 
was used extensively in Plant 5 at the FEMP to reduce UF, to uranium metal, with a by-product of 

magnesium fluoride (MgFJ, which was processed in Plant 8 to remove excess uranium. Magnesium 

was also an impurity in uranium ores and ore concentrates used at 

ranging from 0.09 to 3:24 percent (DOE 1994a). However, the imp 

five times through the removal of the uranium in the refining pro 

earth's crust. It is a major constituent in 
,FEW), is a trace constituent of coal and the 

MP, with concentrations 

ere concentrated up to 

As depicted on Figure A.II-65 and on Table A.II-1, magnesium was detected in 98 percent (709 of 

722) of solid media samples collected from OU3, with concentrations ranging from 92.5 to 

75,000 mgkg. The geometric mean for all magnesium results is 18,500 mgkg. The maximum 
concentration of magnesium (75,000 mgkg) was found in a concrete chip sample collected from the 

Plant 8 Maintenance Building (8B). As reference points, all magnesium results were below the 

Part B reference criteria (270,000 mgkg), approximately 88 percent of all results were at or below 

the OU3 baseline level for concrete (50,600 mgkg), and 19 percent of all results were at or below 
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the OU3 baseline level for steel coatings (6400 mgkg). Table AX-2 presents the number of 32 

detections found above established criteria. The presence of magnesium is further confirmed by its 
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detection in 87 of 91 unknown liquid samples, with concentrations ranging from 1130 to 
85~@-&y&L (average of 37 pg/L). 

..... ..:.:.:.:.. 9 7 .:: 
:A:-:: .>:.:.:.: 

...... .:.:.+,. 
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Fig& i.:.:.:.: ............... A.II-66 $c:.'. . depicts the summary of contamination by media sampled for magnesium: As ...... . . ~  ........ ....... 

indicated, magnesium was detected in all sampled media, at the highest levels in concrete chips. 5 

6 

7 Since magnesium is not a COC and there is no WAC for its on-property or off-site disposal, it is not 

further discussed in A or Section 3.0. 8 

9 

A.II.3.14 Manganese 10 

Manganese minerals .distributed, and manganese is used to improve the qualities of steel. 

It is a trace constituent in concrete (up to a baseline level of 343 mgkg at the FEW). Manganese 

11 

12 

was also a minor impurity in uranium ores and ore concentrates used at the FEW, with' 13 

concentrations ranging from 0.001 to 0.09 E 1994a). However, the impurities were 14 

concentrated up to five times through the rem0 I5 

16 

17 

18 

the uranium in the refining process. 

. .  

As depicted on Figure'A.II-67 and on Tab1 ganese was detected in 99 percent (717 of 

722) of solid media samples collected from OU3, with concentrations ranging from 1.8 to 

5560 mgkg. The geometric mean for all manganese results is 320 m g k .  The maximum 19 

concentration of manganese (5560 mgkg) was found in a steel coatings sample collected from the 

Plant 4 Maintenance Building (4C). As reference points, appro of all manganese 21 

results were at or below the Part B reference criteria (140 mgkg), ly 58 percent of all 

results were at or below the OU3 baseline level for concrete (340 percent were at or 23 

below the OU3 baseline level for steel coatings (960 mgkg). Table A.II-2 presents the number of 

detections found above established criteria. The presence of manganese is further confinned by its 

detection in 70 of 91 unknown liquid samples, with concentrations ranging from 6.2 to 14,000 pg/L 

a .  
20 

P 
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26 

(average of 620 pg/L). n 
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Figure A.II-68 depicts the summary of contamination by media sampled for the analyte manganese. 

As indicated, manganese was detected in all sampled media, at the highest levels in steel coatings. 

Manganese is a COC; however, since there is no WAC for on-property of off-site disposal, it is 

considered not as significant compared to other inorganic compounds. a 
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A.II.3.15 Mercury 

ace element in the earth’s crust, and mercuric sulfide is used as a pigment in paints. 

e constituent in concrete (up to a baseline level of 0.03 mgkg at the FEMP) and a 

nt of coal and the resulting flyash when the coal is burned. Mercury was used in the 

dissolution of alloys in Plant 2/3, as well as in the Laboratory (15A). 

As depicted on Figure A.II-69 and on Table A.II-1, mercury was detected in 42 percent (299 of 712) 

of solid media samp 

The median of all me 

(223 mgkg) was fo 

sediment samples co 
four samples from the BDN Surge Lagoon (18A), also exceeded 20 times the TCLP limit (4 mgkg). 

ted from OU3, with concentrations ranging from 0.024 to 223 mgkg. 

ults is 0.1 mg/kg. The maximum concentration of mercury 

ent sample collected from the Laboratory (15A). Five other 

two components, one sample from the Low Nitrate Tank (18K) and . 

Mercury has a TCLP limit of 0.2 mg/L in the leachate. Concentrations of mercury in 50 samples 

exceeded 20 times the TCLP limit and are the 

approximately 99 percent of all mercury resul 

approximately 8 percent of all results were 

98 percent of all results were at or below the OU3 baseline for steel coatings. Table A.II-2 presents 

the number of detections found above established criteria. The presence of mercury in OU3 at levels 

of concern is further confirmed by its detection in 26 of 90 unknown liquid samples, with 

concentrations ranging from 0.1 to 26.9 pg/L (average of 1.5 pg/L 

.:*. ..... 
potentially hazardous. As reference points, 

OU3 baseline level for concrete, and 

or below the Part B reference criteria, 

The 50 samples in which mercury exceeded 20 times the TCLP limi 

samples (with concentrations ranging from 4.5 to 32.6 mgkg), five loose media samples (with 

concentrations ranging from 6.2 to 18.0 mgkg), six sediment samples (with concentrations ranging 

from 4.2 to 223 mgkg), two masonry samples (with concentrations ranging from 4.6 to 5.2 mg/kg), 

two acid brick samples (with concentrations ranging from 5.2 to 7.0 mgkg), one concrete core 

sample (with a concentration of 12.6 mgkg), and two concrete chip samples (with concentrations of 4 

and 4.8 mgkg). As previously discussed, the loose media and sediment are not part of the 

decision-making process of this RI/FS. 

ted of 32 steel coatings 

The four components with the most samples exceeding 20 times the TCLP limit in the steel coatings 

samples were the Metals Production Plant (5A) and the Six to Four Reduction Facility #1 (54A) with 

six; the Main Maintenance Building (12A) with four; the Special Products Plant (9A) with three. 
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The Main Electrical Strainer House (26C) had a mercury concentration exceeding 20 times the TCLP 

half inch in the concrete core sample collected. Both concrete chip samples were 

the Electrical Power Center Building (3L). The masonry samples collected were from 

rical Strainer House (26C) and the Digester and Control Building (25E). Two acid 

brick samples, both collected from the Main Maintenance Building (12A), exceeded 20 times the 

TCLP limit for mercury. 

Of the 50 samples e 

process buildings; 1 

samples were collect 

warehouse buildings 

equipment category. 

0 times the TCLP limit, 24 of the samples were collected from the 

les were collected from the process support buildings; 5 of the 

onds and basins; and two samples each were collected from the 

round containers, and the aboveground piping, utilities, and 

Figure A.II-70 depicts the summary of contamination by media for the analyte mercury. As 
indicated, mercury was detected in all 

levels in sediment. 

Mercury is a COC and, because of the 

the TCLP limit, it is considered more significant compared to other inorganic contarmnan ts and is 

further discussed in Appendix A and Section 3.0. 

cept for asphalt and soil, and at the highest 

of the major media samples exceeding 

A.II.3.16 Nickel 

Nickel is a trace element in the earth’s crust and is used in stainless 
alloys. It is a trace constituent in concrete (up to a baseline level o 
trace constituent of coal and the resulting flyash when the coal is 
dissolved in the Zirnlo process in Plant 9. Nickel was also a minor impurity in uranium ores and ore 

concentrates used at the FEMP, with concentrations ranging from 0.001 to 0.003 percent (DOE 
1994a). The impurities were concentrated up to five times through the removal of the uranium in the 

refining process. 

other corrosion-resistant 

mgkg at the FEW) and a 

1 cladding was 

As depicted on Figure AI-71 and on Table AI-1 ,  nickel was detected in 78 percent (562 of 722) of 

solid media samples collected from OU3, with concentrations ranging from 0.48 to 53,500 mgkg. 

The geometric mean for all nickel results is 18.7 m a g .  The maximum concentration of nickel 

(53,500 mgkg) was found in the same loose media sample collected from the Green Salt Plant (4A) 

in which the maximum.concentration of copper was detected. As reference points, approximately 
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99 percent of all nickel results were at or below the Part B reference criteria (550 mgkg), 

50 percent of all results were at or below the OU3 baseline level for concrete 

approximately 94 percent were at or below the OU3 baseline for steel coatings 

presence of nickel in OU3 is further confirmed by its detection in 36 of 91 

unlcnown liquid samples, with concentrations ranging from 8.2 to 57,800 pg/L (average of 850 pg/L). 

Figure A.II-72 depicts the summary of contamination by media sampled for the analyte nickel. As 

indicated, nickel was. 

media. 

in all sampled media, with the highest concentrations detected in loose 

Nickel is a COC; ho there is no WAC for on-property or off-site disposal of nickel, it is 

considered not as signijicant an inorganic compound compared to other inorganic contaminants and is 

not further discussed in Appendix A or Section 3.0. 

A.II.3.17 Potassium 

Potassium is the seventh most abundant metal 

It is a trace constituent in concrete (up to a 

constituent of coal and the resulting flyash when the coal is burned. Potassium carbonate was used in 

heat-treating salts at the FEMP and was removed from metal surface in Plant 9. 

's crust and is used as a fertilizer (potash). 

of 927 mgkg at the FEW) and is a 

As depicted on Figure AX-73 and Table A.II-1, potassium was de 

of solid media samples collected 'from OU3 , with concentrations 

221 ,OOO mgkg. The geometric mean of all nickel results is 1200 

concentration of potassium was found in a loose media sample collected'frorn the Special Products 

Plant (9A). As reference points, approximately 55 percent of all potassium results were at or below 

the OU3 baseline level for conerete (930 mgkg), and approximately 65 percent is were at or below 

the OU3 baseline level for steel coatings (1190 mgkg). Table A I - 2  presents the number of 

detections found above established criteria. The presence of potassium is further confirmed by its 

' detection in 83 of 91 unlcnown liquid samples with concentrations ranging from 750 to 716,000 pg/L 

7 percent (559 of 722) 

(average of 44,700 pg/L). 

Figure AI-74  depicts the summary of contamination by media sampled for the aualpe potassium. 

As indicated, potassium was detected in all sampled media, with the highest concentrations detected in 

loose media. 
(-j(Jo296 
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Since potassium is not a COC and it has no WAC for its on-property or off-site disposal, it is not 

sed is Appendix A or Section 3.0. 

Selenium is a trace element in the earth's crust and is found in a few minerals. It is a trace 

constituent in concrete (up to a baseline level of 0.47 mgkg at the FEW) and is a trace constituent 

of co'al and the resulting flyash when the coal is burned. 

As depicted on Figu and on Table A.II-1, selenium was detected in 16 percent (96 of 601) 

of solid media sampl 

.The geometric mean 

(157 mgkg) was found in a loose media sample collected from the Metals Fabrication Plant (6A). 

Three other loose media samples collected from two components, one sample from the Ore Refinery 

Plant (2A) and two samples from the G ), also exceeded 20 times the TCLP limit 

(20 mgkg). As reference points, approximate 

below the Part B reference criteria (140 mg 

below the OU3 baseline level'for concrete ( 

selenium results were at or below the OU3 baseline for steel coatings (0.83 mgkg). Table A.II-2 

presents the number of detections found above established criteria. 

ed from OU3, with concentrations ranging from 0.29 to 157 mgkg. 

results is 1.13 mgkg. The &ximum concentration of selenium 

ercent of all detected selenium results were at or 

ximately 84 percent of all results were at or 

,, and approximately 87 percent of all 

Selenium has a TCLP limit of 1.0 mg/L in the leachate. Concentr 

exceeded 20 times the TCLP limit (20 mgkg) and are therefore pote 
of selenium in OU3 is further confirmed by its detection in 15 of 

from 1 to 64.6 pg/L (average of 6.0 pg/L). 

The seven samples in which selenium exceeded 20 times the TCLP limit consisted of four loose 

media samples discussed above (with concentrations ranging from 49.8 to 157 mgkg) and three steel 

coatings samples (with concentrations ranging from 36.4 to 77.5 mgkg). No concrete, masonry, or 
acid brick samples exceeded 20 times the TCLP limit for selenium. As previously discussed, the 

loose media and sediment are not part of the decision-making process of this RUFS. The three steel 

coatings samples exceeding 20 times the TCLP limit were collected from the Green Salt Plant (4A), 
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Six of the seven samples exceedirig 20 times the TCLP limit were collected from the process 

onent category, and the re-g sample was collected from the aboveground 

Figure A.II-76 depicts the summary of contamination by media sampled for the analyte selenium. As 

indicated, selenium was detected in all sampled media, except asphalt, with the highest concentrations 

detected in loose media. C 

Selenium is a COC; 

considered no? as si 
Appendix A or S 

since it has no WAC for on-property or off-site disposal, it is 

mpared to other inorganic contaminants and is not further discussed in 

A.II.3.19 Silver 

Silver is a trace element in the earth‘s crust. It is a trace constituent in concrete (up to a baseline 

level of 5.42 mgkg at the FEMP) and is a tra 

coal is bumed. Silver compounds were used 

is not reported to’have been used in other p 

tituent of coal and the resulting flyash when the 

icide in the Plant 4 heat exchangers, but silver 

ated activities at the FEMP. . 

As depicted on Figure A.II-77 and on Table A.II-1, silver was detected in 36 percent (257 of 722) of 

solid media samples collected from OU3, with concentrations ranging from 0.17 to 1360 mgkg. The 

geometric mean for all silver results is 1.41 mgkg. The maximum ion of silver was found 
in a loose media sample collected from the Special Products Plant (9 as a second sample. Two 

other loose media samples collected from two components, one s om the Recovery Plant (8A) 

and one sample from the Metal Dissolver Building (2D), also exceeded 20 times the TCLP limit 

(100 mgkg). As reference points, approximately 99 percent of all silver results were at or below the 
Part B reference criteria (140 mgkg), approximately 91 percent of all results were at or below the 

OU3 baseline level for concrete (5.42 mgkg), and approximately 92 percent were at or below the 

OU3 baseline for steel coatings (6.40 mgkg). Table AN-2 presents the number of detections fo&d 

above established criteria. The presence of silver in OU3 is further confirmed by its detection in 23 

of 84 unlcnown liquid samples, with concentrations ranging from 1 to 357 pg/L (average of 

19.7 pg/L). 

Silver has a TCLP limit of 5.0 mg/L in the leachate. Concentrations of silver in five samples 

exceeded 20 times the TCLP limit (100 mgkg) and are therefore potentially hazardous. 
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These five samples in which silver exceeded 20 times the TCLP limit consisted of four loose media 

sed above (with concentrations ranging from 143 to 1360 mgkg) and one sediment 

concentration of 435 mgkg) collected from the Laboratory (15A). No concrete, 

id brick samples exceeded 20 times the TCLP limit for silver. As previously 

discussed, the loose media and sediment are not part of the decision-making process of this RUFS. 

All of the five samples exceeding 20 times the TCLP limit were collected from the process buildings. 

Figure AX-78 depic 

indicated, silver was 
in loose media. 

of contamination.by media sampled for the anaiyte silver. As 

in all sampled media, except asphalt and soil, and at the highest levels 

Silver is a COC; however, since it has no WAC for on-property or off-site disposal, it is considered 

not as significant compared to other inorganic contaminants. The samples which exceeded the TCLP 

limit were not for a major media. 

A.II.3.20 S o d i b  . . ... . .. 

Sodium is the sixth most abundant element in the earth's crust and is a trace constituent in concrete 

(up to a baseline level of 610 mgkg at the FEMP). Sodium chloride (NaC1) was used in the heat 

treating processes at the FEW, and sodium hydroxide (NaOH) was used extensively in the 

processing areas and the General Sump to precipitate metals in w 

Sodium was also an impurity in uranium ores and ore concentrates 

concentrations ranging from 0.001 to 9.90 percent (DOE 1994a). 

concentrated up to five times through the removal of the uranium in the refining process. 

ver, the impurities were 

As depicted on Figure AX-79 and Tables A.II-1 and A.II-2, sodium was detected in 84 percent (607 

of 722) of solid media samples collected from OU3, with concentrations ranging from 50.1 to 

82,200 mgkg. The geometric mean of all sodium results is 676 mgkg. The maximum 

concentration of sodium was found in the same loose media sample collected from the Special 

Products Plant (9A) in which the highest silver concentration was detected. As reference points, 

approximately 53 percent of all sodium results were at or below the OU3 baseline level for concrete 

(610 mgkg), and 68 percent of the results were at or below the OU3 baseline for steel coatings 

(840 mgkg). The presence of sodium in OU3 is further confirmed by its detection in 85 of 91 
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unknown liquid samples, with concentrations ranging from 907 to 3,490,000 pg/L (average of 

depicts the summary of contamination by media sampled for the analyte sodium. 'As 
indicated, sodium was detected in several samples of all sampled media, with the highest 

concentrations detected in loose media. 

Since sodium is not a, 

discussed in Appe 

it has no WAC for on-property or off-site disposal, it is not further 

A.II.3.21 Thallium 

Thallium is present in a few minerals and has been used as a rodenticide and as an ant killer. 

Thallium is a trace constituent in concrete (up to a baseline level of 0.32 mgkg at the FEMP). 

As depicted on Figure A.II-81 and Table AX-1 

solid media samples collected from OU3, wi 

geometric mean for all thalli& results is 0. 

found in a concrete chip sample collected from the Pilot Plant Amex (37). As reference points, 

approximately 94 percent of all detected thallium results were at or below the Part B reference criteria 

(1.9 mgkg), and approximately 98 percent of all results were at or below the OU3 baseline level for 

concrete (0.3 mgkg). Table A.II-2 presents the number of detecti 

criteria. The presence of thallium is further confirmed by its detecti 

was detected in 5 percent (36 of 668) of 

ons ranging from 0.04 to 16 mgkg. The 

e maximum concentration of thallium was 

above established 
of 88 unknown liquid 

samples, with concentrations ranging from 0.76 to 2.1 pg/L (averagdlif 2.30 pg/L). 
.,,, .*:.. .. .. :.........A. i.. 

Figure AX-82 depicts the summary of contamination by media sampled for the analyte thallium. As 
indicated, thallium was detected in steel, concrete, masonry, loose media, and sediment, with the 

highest concentrations detected in concrete chips and steel coatings. 

Thallium is a COC; however, it is considered rwt as signi$cunt an inorganic compound compared to 

other inorganic contaminants, and there is no WAC for on-property or off-site disposal of thallium. 

Therefore thallium is not further discussed in Appendix A or in Section 3.0. 
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A.II.3.22 Vanadium 1 

ace element in the earth’s crust and is found in approximately 65 minerals, vanadium 

e FEMP), and is a trace constituent of coal and the resulting flyash when the coal is 

2 

3 

4 

5 

6 

oduction of steel. It is a trace constituent in concrete (up to a baseline level of 

Vanadium was also a minor impurity in uranium ores and ore concentrates used at the burned. 

FEMP, with concentrations ranging from 0.003 to 2.59 percent (DOE 1994a). However, the 

impurities were concentrated up to five times through the removal of the uranium in the refining 

process. 

As depicted on Fi 

solid media samples 

geometric mean for all vanadium results is 10.3 mgkg. The maximum concentration of vanadium 

(494 mgkg) was found in a concrete core sample collected from the Ore Refinery Plant (2A). As 
reference points, approximately 99 percent results were at or below the Part B 

reference criteria (190 mgkg), approximately 

baseline level for concrete (13 mgkg), and 
the OU3 baseline for steel coatings (22 

above established criteria. The presence of vanadium in OU3 is further confirmed by its detection in 

15 of 89 unknown liquid samples, with concentrations ranging from 5.3 to 697 pg/L (average of 

29.4 pglL). 

and Table A.II-1, vanadium was detected in 73 percent (517 of 713) of 

om OU3, with concentrations ranging.from 0.23 to 494 mgkg. The 

nt of all results were at or below the OU3 

ely.83 percent of all results were at or below 

2 presents the number of detections found 

Figure AX-84 depicts the summary of contamination by media s anadium. Asindicated, 

vanadium was detected in several samples of all sampled media, with‘the ’. : .._ highest concentrations being 

detected in concrete cores and loose media. 

Vanadium is a COC; however it is considered not as significant compared to other inorganic 

contaminants, and there is no WAC for the on-property or off-site disposal of vanadium. Therefore, 

vanadium is not further discussed in Appendix A or Section 3.0. 
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Zinc is an element in the earth’s crust and is commonly used to form alloys with other metals and to 30 

31 galvanize steel. 

FEMP), and a constituent of coal and the resulting flyash when the coal is burned. 

It is a trace constituent in concrete (up to a baseline level of 27.5 mgkg at the 

Zinc fluoride was 32 

33 

34 

used in the production of thorium metal in the Pilot Plant, and zinc chloride was used in a similar 
process in Plant 9. Zinc was also a minor impurity in uranium ores and ore concentrates used at the 
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FEMP with concentrations ranging from O.od6 to 0.'145 percent (DOE 1994a). However, the 

e concentrated up to five times through the removal of the uranium in the refining 

As depicted on Figure A.II-85 and Table AB-1, zinc was detected in 92 percent (665 of 722) of solid 

media samples collected from OU3, with concentrations ranging from 2.7 to 215,000 mgkg. The 

geometric mean of all zinc results is 136 mgkg. The maximum concentration of zinc 

(215,000 mgkg) was 

reference points, appr 

criteria (8200 mgkg 

for concrete (27.5 

baseline level for steel coatings (55,000 mg/kg). The presence of zinc in OU3 is further confirmed 

by its detection in 60 of 91 &own liquid samples, with concentrations ranging from 6.1 to 

265,000 pg/L (average of 4230 pg/L). 

established criteria. The presence of 

unknown liquid samples, with core conce 

420OpgL). ' ' 

a steel coatings sample collected from the Refine@ Sump (3H). As 

y 93 percent of all zinc results were at or below the Part B reference 

y 30 percent of all, results were at or below the OU3 baseline level 

roximately 99 percent of all results are at or below the OU3 

nts the number of detections found above 

confinned by its detection in 60 of 91 

from 6.1 to 27.4 pg/L (average of 

Figure A.II.2-86 depicts the summary of contamination by media sampled for the analyte zinc. As 

indicated, zinc was detected in several samples of all sampled media, with the.highest concentrations 

detected in steel coatings. 

Zinc is a COC; however, it is considered n o 2  as significant comp 

and there is no WAC for the on-property or off-site disposal of zin 

discussed in Appendix A or in Section 3.0. 

r inorganic compounds, 

fore, zinc is not further 

A.II.4 VOLATILE ORGANICS 

Several volatile organic compounds were used at the FEMP and are therefore expected contaminants 
in OU3. Volatile contaminants were analyzed in 46 major media samples (acid brick - 4 samples, 

asphalt - 2 samples, concrete chips - 9 samples, concrete cores - 18 samples, masonry chips - 2 

samples, and transite - 11 samples ) and 160 supplemental media samples (loose media, sediment, 

sludge, soil, and wood). The following sections discuss the frequency of detections and relative 

levels of detections for each volatile organic contaminant analyzed in OU3 materials. Nineteen 

volatile organic contaminants were detected during analyses of the OU3 remedial investigation 
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samples. Only one of the samples analyzed for volatile organics exceeded 20 times the'TCLP level 

(tet 

...... :):.:<, .:.:.:.::. 

Figu#& ...~,. ............ ..................... . ._ wexgienerated .." '.I:.... . only for those volatile that had greater than 20 detects. As a result, there are 4 

very few figures for this section. Note that most of the volatile compounds were used in various 5 

6 materials throughout the FEMP. Therefore, in most cases, their exact source and used are not 

8 

A.II.4.1 9 

1 , 1 , 1-trichloroethan 

FEW.  
on solvent and was used in cleaning and degreasing operations at the 10 

11 
. . . . . . . 

12 

Asshown on Tables A.II-1 and A.II-2, l,l,l-trichloroethane was detected in 10 percent (11 of 115 

samples) of solid media samples, with concentrations ranging from 1.0 to 36,000 pgkg.  The 

geometric mean of all 1,l , 1-trichloroethane res 

loose media, four in concrete, one in 

concentration was in the same concrete 

which the maximum 0-xylene and m,pxylene results were detected. There are no regulatory levels 

for use as reference points. The presence of l,l,l-trichloroethane in OU3 is further confirmed by its 

detection in 9 of 92 unknown liquid samples, with concentrations ranging from 0.4 to 290 pg/L 

(average of 117 pg/L). 

67.2 pgkg. Five of the detected results were in 

one in acid brick. The maximum detected 

ected from the Pilot Plant Wet Side (13A) in 

.... 

Since 1 , l  ,1-trichloroethane is not a COC, it is not further discuss ix A or Section 3.0. 

A.II.4.2 1.1.2.2-Tetrachloroethane 

As shown on Table A.II-1 , 1,1,2,2-tetrachloroethane was not detected in any of the 113 solid media 

samples. The absence of 171,2,2-tetrachloroethane in OU3 is further confirmed by its detection in 
only 1 of 93 m o w n  liquid samples, with a concentration of 2.0 pgL. Since 

171,2,2-tetrachloroethane is not a COC, is not further discussed in Appendix A or Section 3.0. 

A.II.4.3 1.1.2-Trichloroethane 

As shown on Tables AX-1 and AX-2, 1,1,2-trichloroethane was not detected in any of the 115 solid 

media samples. The absence of 1,1,2-trichloroethane in OU3 is further confirmed because it was not 
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detected in any of the 93 unknown liquid samples. Since 1,1,2,-trichloroethane is not a COC, is not 

in Appendix A or Section 3.0. 

3 

4 

As shown on Table A.II-1, 1,ldichloroethane was not detected in any of the 118 solid media 5 

6 samples. The absence of 1, l-dichloroethane in OU3 is further confinned by its detection in only 10 

of 93 unknown liquid samples, with concentrations ranging from 1.0 to 200 pg/L. Since 

1, ldichloroethane is. C, it is not further discussed in Appendix A or Section 3.0. 

chloroethene was not detected in any of the 130 solid media 

samples. The absence of 1, l-dichloroethene in OU3 is further confirmed because it was not detected 

in any of the 93 unknown liquid samples. Since 1,ldichloroethene is not a COC, it is not further 

discussed in Appendix A or Section 3.0. 

A.II.4.6 1,ZDichioroethane . 

As shown on Table AX-1, 1,2dichloro 

samples. The absence of 1,2dichloroethane in OU3 is further confirmed because it was not detected 

in any of the 93 unknown liquid samples. Since 1,2dichloroethane is not a COC, it is not further 

discussed in Appendix A or Section 3.0. 

etected in any of the ‘130 solid media 

A.II.4.7 1 .Z-Dichloroethene (Total) 

As shown on Table AX-1, 1,24ichloroethene (total) was not det 

samples. The absence of 1,2dichloroethene (total) in OU3 is further co’ki ied by its detection in 

only 1 of 86 unknown liquid samples, with a concentration of 40 pg/L. Since 1,2dichloroethene 

(total) is not a COC, it is not further discussed in Appendix A or Section 3.0. 

of the 115 solid media 

A.II.4.8 1.2-Dichloro~ro~ane 

As shown on Table A.II-1, 1,2-dichloropropane was not detected in any of the 115 solid media 

samples. The absence of 1,24ichloropropane in OU3 is further confirmed because it was not 

detected in any of the 93 unknown liquid samples. Since 1,2dichloropropane is not a COC, it is not 

further discussed in Appendix A or Section 3.0. 
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A.II.4.9 2-Butanone 

thy1 ethyl ketone) is a common solvent and was used in the laboratory and in 

ions at the FEW. 

n Tables AB-1 and AB-2, 2-butanone was detected in 12 percent (15 of 128 samples) of 

solid media samples, With concentrations ranging from 4.0 to 9600 pg/kg. The geometric mean of all 

2-butanone results is 99.3 pglkg. Nine of the detected results were found in loose media, two in 

concrete, two in acid 

concentration was in 
e was found in transite, and one in asphalt. The maximum detected 

sediment sample collected from the Storm Sewer Retention Basin (18E) 

disulfide result was detected. As reference points, none of the samples 

criteria (16,OOO,OOO pgkg) nor above 20 times the TCLP regulatory 

limit (4,000,000 pglkg). The presence of 2-butanone in OU3 is further confirmed by its detection in 

11 of 89 unknown liquid samples, with concentrations ranging from 18 to 6100 pg/L (average of 

216 pg/L). 

Since 2-butanone is not a COC, it is not furth sed in Appendix A or Section 3.0. 

A.II.4.10 2-Hexanone 

As shown on Tables A.II-1 and AI-2 ,  2-hexanone was detected in one percent (1 of 107 samples) o f .  

solid media samples, with a concentration of 49 pgkg. The .geometric mean of all 2-hexanone results 

is. 64.7 pgk. The sample in which the volatile organic was det 

taken from the top half inch of concrete in the Metal Production 

the 2-hexanone result was below the Part B reference criteria (1,l The absence of 
2-hexanone in OU3 is further confirmed by its detection in only 1 of 87 unknown liquid samples, 

with a concentration of 8.0 pg/L. 

e chip sample 

As a reference point, 

Since 2-hexanone is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.4.11 CMethvl-2-Pentanone 

As shown on Tables A.II-1 and A.II-2, 4-methyl-2-pentanone was detected in seven percent (8 of 112 

samples) of solid media samples, with concentrations ranging from 5.0 to 100,OOO pgkg. The 

geometric mean of all 4-methyl-2-pentanone results is 73.0 pglkg. Five of the detected results were in 

loose media with the other three in concrete. The maximum detected concentration was in the same 

loose media sample from the Ore Refrnery Plant ( 2 4  in which the maximum benzene and methylene 
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chloride results were detected. As a reference poirlt, all 4-methyl-2-pentanone results were below the 

e criteria (1,400,OOO jtgkg). The absence of 4-methyl-2-pentanone in OU3 is further 

detection in only 4 of 92 unknown liquid samples, with concentrations ranging from 

Since 4-methyl-2-pentanone is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.4.12 Acetone .. 

Acetone is a common 

degreasing operations 
and laboratory chemical and was used in the laboratory and in 

As shown on Tables AX-1 and AX-2, acetone was detected in 14 percent (10 of 73 samples) of solid 

media samples, with concentrations ranging from 10 to 300 pgkg.  The geometric mean of all 

acetone results is 133 jtgkg. All ten of the detected results were in loose media. The maximum 
detected concentration was in a loose media s 
reference point, allbacetone results were belo 

presence of acetone in OU3 is further co 
with Concentrations ranging from 7.0 to 510,000 pg/L (average of 7869 jtg/L). 

om the BDN Surge Lagoon (18A). As a 

B reference criteria (2,700,000 j tgkg).  The 

detection in 15 of 67 unknown liquid samples, 

Since acetone is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.4.13 Benzene 

Benzene is a common solvent and is a major constituent in gasoline. & was used in the laboratory 

and in degreasing operations at the FEW. 
..:.:.:.:.: .<.::*.=.:.;. 

As shown on Tables AX-1 'and A.II-2, benzene was detected in two percent (3 of 127 samples) of 

solid media samples, with concentrations ranging from 18 to 2800 pgkg. The geometric mean of all 

benzene results is 82.6 jtgkg. All three of the detected results were in loose media. The maximum 

detected concentration was in the same loose media sample from the Ore Refinery Plant (2A) in 
which the maximum 4-methyl-2-pentanone and methylene chloride results were detected. As a 

reference point, 99 percent of all benzene results were at or below the Part B reference criteria 

(2200 pgkg), and none exceeded 20 times the TCLP regulatory limit (l0,OOO jtgkg). The absence 

of benzene in OU3 is further confirmed by its detection in only 1 of 93 &own liquid samples, with 
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Benzene is a COC because one detected result exceeded the Part B reference criteria,.a fact which 

ntial concern with direct contact. However, it was only detected in two percent of all 

les, and the maximum detected concentration is well below 20 times the TCLP 

. Therefore it is considered nut as significant compared to other organic COCs and is 

not further discussed in Section 3.0. 

A.II.4.14 Bromodichloromethane 

As shown on Table 

samples. The absen 

detected in any of the 

not further discussed' 

omodichloromethane was not detected in any of the 115 solid media 

odichloromethane in OU3 is further confirmed because it was not 

own liquid samples. Since bromodichloromethane is not a COC, it is 

ix A or Section 3.0. 

A.II.4.15 Bromoform 

As shown on Tables AX-1 and A.II-2, bromoform was detected in two percent (2 of 115 samples) of 

solid media samples, with concentrations rang m 140 to 220 pgkg. The geometric mean of all 

bromoform results is 65.4 pgkg. Both of th 

Production Plant (5A). As a reference PO 

criteria (8100 pgkg). The absence of bromoform in OU3 is further confinned because it was not 

detected in any of the 93 unknown liquid samples. 

results were in loose media from the Metals 

form results were below the Part B reference 

Since bromoform is not a COC, it is not further discussed in Apperitl@A'tig ..... Section 3.0. 
/_...... .. i..... 

A.II.4.16 Bromomethane 

As shown on Table A.II-1, bromomethane was not detected in any of the 118 solid media samples. 

The absence of bromomethane in OU3 is further confirmed because it was not detected in any of the 

93 unknown liquid samples. Since bromomethane it is not a COC, is not further discussed in 

Appendix A or Section 3.0. 

A.II.4.17 Carbon Disulfide 

As shown on Tables AX-1 and A.II-2, carbon disulfide was detected in one percent (1 of 118 

samples) of solid media samples, with a concentration of 500 pgkg. The geometric mean of all 

carbon disulfide results is 64.9 pg/kg. The sample in which the volatile organic was detected was the 

same sediment sample collected from the Storm Water Retention Basin (18E) in which the maximum 

2-butanone was detected. As a reference point, the carbon disulfide result was below the Part B 
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reference criteria (2,700,000 pgkg). The absence of carbon'disulfide in,OU3 is further confirmed by 

1 of 93 m o w n  liquid samples, with a concentration of 2.0 pg/L. 

ulfide is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.lI.4.18 Carbon Tetrachloride 

As shown on Table A.II-1, carbon tetrachloride was not detected in any of the 127 solid media 

samples. The absen 

detected in any of the 

further discussed in 

on tetrachloride in OU3 is further confirmed because it was not 

wn liquid samples. Since carbon tetrachloride is not a COC, it is not 

A or Section 3.0. 

A.II.4.19 Chlorobenzene 

Chlorobenzene is a common solvent and was used in the l&oratory at the FEW. 

.<:: 
.....A 

As shown on Tables AX-1 and A.II-2, chlo 

of solid media samples, with a concentration 

results is 88.2 pgkg. The sample in whi 

media sample collected from the Slag Recycling PitElevator (55B) in which the maximum 
trichloroethene result was detected. As reference points, all sample results were below the Part B 
reference criteria (550,000 pgkg), and none of the sample results exceeded 20 times the TCLP 

regulatory limit (2,000,000 pgkg). The absence of chlorobenzene further confirmed 

because it was not detected in any of the 93 unknown liquid samples 

detected in one percent (1 of 125 samples) 

. The geometric mean of all chlorobenzene 

anic was detected was the same loose 

. .  

. 

Since chlorobenzene is not a COC, it is not further discussed in Appendix A or Section 3.0. 

0 

A.II.4.20 Chloroethane 

As shown on Table A.II-1, chloroethane was not detected in any of the 116 solid media samples. 

The absence of chloroethane in OU3 is further confirmed because it was not detected in any of the 93 

unknown liquid samples. Since chloroethane .is not a COC, it is not further discussed in Appendix A 

or Section 3.0. 

A. II.4 -2 1 Chloroform 

As shown on Table A.II-1, chloroform was not detected in any of the 130 solid media samples. The 

absence of chloroform in OU3 is further mnfirmed because it was not detected in any of the 93 
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unknown liquid samples. Since chloroform is not a COC, it is not further discussed in Appendix A 1 '  

2 

3 .  

4 

on Table A.II-1, chloromethane w& not detected in any of the 118 solid media samples. 5 

6 The absence of chloromethane in OU3 is further confrmed because it was not detected in any of the 

93 unknown liquid samples. Since chloromethane is not a COC, it is not further discussed in 7 

a 

9 

10 

11 

12 

13 

14 

ichloropropene was not detected in any of the 115 solid media 

samples. The absence of cis-l,3dichloropropene in OU3 is further confirmed because it was not 

detected in any of the 93 unknown liquid samples. Since cis-l,3dkhloropropene is not a COC, it is 

not further discussed in Appendix A or Section 3.0. 

A.II -4.24 Dibromochloromethane 

As shown on Table A.II-1, dibromochlo 

samples. The absence of dibromochloromethane in OU3 is further confirmed because it was not 

detected in any of the 93 &own liquid samples. Since dibromochloromethane is not a COC, it is 

not further discussed in Appendix A or Section 3.0. 

t detected in any of the 115 solid media 

A .II .4.25 Ethvlbenzene 

Ethylbenzene is a common solvent and is a major constituent in g 

laboratory and in degreasing operations at the FEW. 

was used in the 

As shown on Tables A.II-1 and A.II-2, ethylbenzene was detected in 20 percent (23 of 113 samples) 

of solid media samples, with concentrations ranging from 1.0 to 220,000 pgkg. The geometric mean 

of all ethylbenzene results is 67.2 pgkg. Eleven of the detected results were found in loose media, 

ten in concrete, one from acid brick, and one from masonry chips. The maximum concentration of 

ethylbenzene was found in a concrete core sample collected from the top l/Zinch of concrete from 

the Metals Production Plant (5A). The other depths of the same core sample (collected from the same 

location, but at 1-inch and 4-inch depths), as well as a second concrete chip from the same process 

area, also had detected amounts of ethylbenzene. In addition, 10 of the 23 detected results were from 

the Pilot Plant Wet Side (13A). As a reference point, all of the ethylbenzene results were below the 
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Part B reference criteria (2,700,000 pgkg). The presence of.ethylbenzene in OU3 is further 

detection in 5 of 93 unknown liquid samples, with concentrations ranging from 1.0 

3 

4 

Since ethylbenzene is not a COC, it is not further discussed in Appendix A or Section 3.0. 5 

6 

A .II .4.26 m.D-Xvlene 7 

As shown on Tables.. A I - 2 ,  m,pxylene was detected in 100 percent (4 of 4 samples) of 

centrations ranging from 14 to 68,000 pg/kg. The majority of OU3 

8 

9 solid media samples, 

samples were analyz tal) xylene, not m,pxylene. The geometric mean of all m,pxylene 10 

results is 474 pgkg. samples were collected from the Pilot Plant .Wet Side (13A). One . 11 

sample from each of the following media was collected: concrete chip, masonry chip, acid brick, and 12 

13 loose media, with the maximum detected result being in the concrete chip collected from the top half 

inch of concrete. This same concrete chip sample is where the maximum 0-xylene and 14 

IS 

16 

1, 1 , 1-trichloroethane results were detected. e no regulatory levels for use as reference 

points. The presence of m,p-xylene in OU3 onfirmed because it was not detected in any of 
the three unlcnown liquid samples collected., 

Since m,pxylene is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.4.27 Methylene Chloride 

Methylene chloride is a common solvent and was used in the laborat 

at the FEW. 

in degreasing operations 

As shown on Tables A.II-1 and A.II-2, methylene chloride was detected in five percent (6 of 117 

samples) of solid media samples, with concentrations ranging from 1.0 to 3200 pgkg. The geometric 

mean of all methylene chloride results is 62.5 pgkg. Five of the detected results were found in loose 

media, with the sixth found in acid brick. The maximum concentration of methylene chloride was 

found in the same loose media sample collected from the Ore Refinery Plant (2A) in which the 

maximum 4-methyl-2-pentanone and benzene results were detected. As a reference point, all of the 

methylene chloride results were below the Part B reference criteria (8500 pgkg). The absence of 

methylene chloride in OU3 is further confirmed by its detection in only 2 of 93 d o w n  liquid 
smples, with concentrations ranging from 1.0 to 5100 pg/L. 
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Since methylene chloride is not a COC, it is not further discussed in Appendix A or Section 3.0. 

ables A.II-1 and A.II-2, o-xylene was detected in 100 percent (4 of 4 samples) of solid 

with concentrations ranging from 4.0 to 40,000 pgkg- The majority of OU3 samples 

224 pg/kg. All of the samples were collected from the Pilot Plant Wet Side (13A). One sample from 

each of the following concrete chip, masonry chip, acid brick, and loose media, 

4 

5 

6 

7 

8 

9 

10 

were analyzed for (total) xylene, not o-xylene. The geometric mean of all o-xylene results is 

as collected: 

with the maximum de 

concrete. This same 

ult being in the concrete chip collected from the top half inch of 

chip sample is where the maximum m,pxylene and 

l,l,l-trichloroethan e detected. There are, no regulatory levels for use as reference 11 

points. The presence of o-xylene in OU3 was not confirmed because it was not detected in any of the 12 

13 three unknown liquid samples collected. 
- 14 

Since o-xylene is not a COC, it is not in Appendix A or Section 3.0. IS 

16 

A.II.4.29 hridine ' 17 

18 

19 

20 

As shown on Table AX-1, pyridine was not detected in any of the 11 solid media samples. 

absence of pyridine in OU3 is further confirmed because it was not detected in either of the two 
unknown liquid samples. Since pyridine is not a COC, it is not further discussed in Appendix A or 

The 

Section 3.0. 

A.II.4.30 Stvrene 

21 

22 

23 

As shown on Tables A.II-1 and A.II-2, styrene was detected in eight percent (9 of 113 samples) of 

solid media samples, with concentrations ranging from 25 to 3100 pg/kg. The geometric mean of all 

styrene results is 65.8 pgkg. Seven of the detected results were found in loose media, with the 

eighth found in acid brick. The maximum concentration was found in a loose media sample collected 

from the Storm Water Retention Basin (18E), as were four of the remaining seven loose media 

samples. As a reference point, 99 percent of the styrene results were below the Part B reference 

. 24 

2s 

26 

27 

28 

29 

30 criteria (2100 pg/kg). 

unknown liquid samples, with concentrations ranging from 1.0 to 17 p g L  

The absence of styrene in OU3 is further confinned by its detection in 3 of 93 

31 

32 

Styrene is a COC because one detected result exceeded the Part B reference criteria, a fact which 

indicates a potential concern with direct contact. However, it was detected in only eight percent of all 

33 

34 
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solid media samples, 99 percent of the detected concentrations are below the Part B reference criteria, 

o hazardous criteria governing its disposal in a landfill (40 CFR 261.24). Therefore, it 

t as significant compared to other organic COCs and is not further discussed in 

. .  

A.II.4.3 1 Tetrachloroethene 

Tetrachloroethene is a common solvent and was used in degreasing operations at the FEMP as well as 
a coolant in the Pilot 

As shown on Tables 

samples) of solid m 
geometric mean of aI 

in loose media, seven in concrete, one in acid brick, and one in trmite. The maximum concentration 

of tetrachloroethene was found in a tramite sample (the solid phase result having been extrapolated 

from the TCLP leachate result of 59 

the 15 detected results were located in the Pi1 

99 percent of the tetrachloroethene results we 

The transite was' the on~y r e h t  regulatory. limit (14,000 pgkg), bekg well 

above the TCLP leachate limit (0.7 mgL) also. The presence of tetrachloroethene in OU3 is further 

confirmed by its detection in 12 of93 unlcnown liquid samples, with concentrations ranging from 1.0 

to 6800 p g L  (average of 193 pg/L). 

t Furnace. 

A I - 2 ,  tetrachloroethene was detected in 12 percent (15 of 125 

, with concentrations ranging from 1.0 to 1,180,000 pgkg. The ' 

oethene results is 81.5 pgkg. Six of the detected results were found 

the Ore Refinery Plant (2A). Also, 7 of , 

et Side (13A). As a reference point, 

the Part B reference criteria (1200 pgkg). 

...................... . ..... :.:.:.~,:.:.:.; . .,..>..'"" ..... .. . . . . ._.,.,,, .,.x.:.: ... ..... $$ 

Tetrachloroethene is a COC because one detected result exceeded the@@,B reference criteria, a fact 
:,>::::: .. ... ! ..... z. 

which indicates a potential concern with direct contact, and tetrachlo&ethene exceeded 20times the 

TCLP limit. Therefore it is considered more significanf compared to other organic COCs and is 
further discussed in Section 3.0. 

,m. :.:<:.:.:.:.:.:.:.:.:. 

A.II.4.32 Toluene 

Toluene is a common solvent and a major constituent in gasoline. It was used in degreasing 

operations at the FEMP as well as in the laboratory. 

As depicted on Figure AX-87, and shown on Tables A.II-1 and AX-2, toluene was detected in 

20 percent (23 of 113 samples) of solid media samples, with concentrations ranging from 1.0 to 

27,000 pg/kg. The geometric mean of all toluene results is 65.6 pgkg. Fourteen of the detected 

concentrations were found in loose media, eight in concrete, and one was found in acid brick. The 
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maximum detected result was found in a loose media sample collected from the Storm Water 

(18E), as was the second highest sample collected. As a reference point, all results 

Part B reference criteria (5,500,000 pgkg). The presence of toluene in OU3 was 

confirmed by its detection in 14 of 93 unknown liquid samples, with concentrations ranging from 1.0 

to 370 pg/L (average of 119 pg/L). 

Figure A.II-88 depi 

indicated, toluene w 

of contamination by media sampled for the analyte toluene. As 
nly in loose media, concrete, and acid brick. 

Since toluene is not . S not further discussed in Appendix A or Section 3.0. 
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A.II.4.33 trans-1 .ZDichloroethene 13 

As shown on Table A.II- 1, trans- 1,2dichloroethene was not detected in any of the two solid media 14 

samples. The absence of trans-1,2-dichloro 3 is further confirmed because it was not 15 

detected in any of the seven unknown liquid s 16 

is not further discussed in Appendix A or S 17 

18 

- . 

Since trans-l,2dichloroethene is not a COC, it 

A.II.4.34 trans- 1.3-Dichloro~ro~ene 

As shown on Table AN-1, uans-l,3dichloropropene was not detected in any of the 115 solid media 

samples. The absence of trans-l,3dichloropropene in OU3 is furthqpmfi@ed ..... because it was not 

detected in any of the 93 unknown liquid samples. Since trans-l,3-dkWq@propene ..... is not a COC, it 
i....... .:.:.:.:. 

.:.:.:.:. i:. ._...,... ..: 

is not further discussed in Appendix A or Section 3.0. :::s:::: :::A:; ys:::: 
n....... .- _...... . . . . . . _.._...,._.,._ .... _..._ .. . .. . . . ...... . . . . . . . 

A.II. 4.35 Trichloroethene 

Trichloroethene is a common solvent and was used in degreaiing operations at the FEW. 

As shown on Tables AJ -1  and A.11-2, trichloroethene was detected in one percent (1 of 127 samples) 
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of solid media samples, with a concentration of 42 pgkg. The geometric mean of all trkhloroethene 

results is 83.8 pgkg. The sample in which the volatile organic was detected was the same loose 

29 
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31 media sample talcenfrom the Slag Recycling PWElevator (55B) in which the maximum chlorobenzene 

result was detected. As reference points, all trichloroethene results were below the Part B reference 32 

criteria (5800 pgkg), and all samples were well below 20 times the TCLP regulatory limit a 
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(l0,OOO pgkg). The absence of trichloroethene in OU3 was confirmed by its detection in only 3 of 

d samples, with concentrations ranging from 3.0 to 78 pg/L. 

ethene is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.4.36 Trichlorofluoromethane 

As shown on Tables AX-1 and A.II-2, trichlorofluoromethane was detected in one percent (1 of 13 

samples) of solid es, with a concentration of 6.0 pg/kg. The geometric mean of all 

trichlorofluoromethan is 51.9 pgkg. The sample in which the volatile organic was detected 

was an acid brick s ted from the Ore Refinery Plant (2A). As a'reference point, the 

trichlorofluorome 

of trichlorofluoromethane in OU3 was confirmed because it was not detected in any of the 14 

unlcnown liquid samples. 

below the Part B reference criteria (8,200,000 pgkg). The absence 

Since trichlorofluoromethane is not a COC, it further discussed in Appendix A or Section 3.0. 

A.II.4.37 Vinyl Chloride 

As shown on Tables A.II-1 and A.II-2, vinyl chloride was not detected in any of the 130 solid media 

samples. The absence of vinyl chloride in OU3 is further confirmed by its detection in only 1 of 93 

unlcnown liquid samples, with a concentration of 9.0 pg/L. Since vinyl chloride is not a COC, it is 

not further discussed in Appendix A or Section 3.0. 
......... ..... .... ......,.. :. 
*? '. ......................... :.*: 
is ~$ .,.. . ....................... .. 
..... 

A.II.4.38 Xylenes (Total) .:.:.:.:. .;.:.,.:. . . .,. . 
.A% ... ,>2St 

:.:. *w;$ :.:.:. 
(Total) xylene is a common solvent and a major constituent in gasoline. It was used in degreasing 

operations at the FEMP. 

As depicted on Figure A.II-89 and Table A.II-1, (total) xylene was detected in 28 percent (32 of 113 

samples) of solid media samples, with concentrations ranging from 2.0 to 1,300,000 pg/kg. The 
median of a l l  (total) xylene results is 17 pgkg. Eighteen of the detected results were found in loose 

media, eleven in concrete, two in masonry chips, and one was found in acid brick. The maximum 

concentration of (total) xylene was found in the same concrete core sample collected from the top half 

inch of concrete from the Metals Production Plant (5A) in which the maximum ethylbenzene result 

was detected. The other depths of the same concrete core (collected from the same location, but from 

1-inch and 4-inch depths) had the next highest detected results of (total) xylene. Also, 9 of the 13 

3 

4 

5 

6 

7 

8 

9 

10 

11 

u 

13 

14 

15 

16 

19 

m 

21 

22 

23 

24 

n 

26 

n 

2% 

G:\CRU3RIFS\MASTER\AT-A-II.3rd A.II-60 0003;?L4 9/08/95 4:M a.m. 



FEh$P-OU3ki%-DIU.FT 
September 1 1, 1995 

detected results in major media (excluding ,loose media) were located in the Metals Production 1 

2 

3 

the Pilot Plant Wet Side (13A). As a reference point, all of the (total) xylene results 

B reference criteria (55,000,000 pg/kg). The presence of (total) xylene in OU3 

ed by its detection in 8 of 93 unknown liquid samples, with concentrations ranging 4 

from 1.0 to 93 pgL. 5 

6 

7 Figure A.II-90 depicts the summary of contamination by media sampled for the analyte (total xylene). 

a 

Since (tots€) xylene is 

A.II.5 SEMIVOLA cs 11 

Semivolatile organic c~mpounds were used at the FEW and are therefore expected contaminants in 

C, it is not further discussed in Appendix A or Section 3.0. 9 

10 

12 

13 

14 

OU3. Semivolatiles were analyzed in 29 major media samples (acid brick - 3 samples, asphalt - 2 

samples, concrete chips - 8 samples, concret 

11 samples) and 84 supplemental media sampl 15 

wood). Of the 66 semivolatile contaminants , 44 were detected in solid media during 16 

analyses of.the OU3 remedial investigation s -nine of the samples analyzed for . 17 

semivolatiles exceeded the Part B reference criteria for at least one of the 16 analpes for which 18 

19 

20 

les, masonry - 2 samples, and transite - 
filters, loose media, sediment, sludge, soil and ' 

criteria have been established, and two samples exceeded 20 times the TCLP limit (40 CFR 261.24). 

These two samples were transite from the Special Products Plant (SA) and loose media from the 

Green Salt Plant (4A). 21 

The following sections discuss the frequency of detections and re1 

semivolatiles with 30 or more detects. As a result, there are only a few figures for this section. 

s of detections for each 23 

.a 

25 

26 

n 

28 

semivolatile compound analyzed in OU3 materials. Figures were generated only for those 

Note 

that most of the semivolatile compounds were used in various materials throughout the F E W .  

Therefore, in most cases, their exact source and use are not known. 

29 

A.II.5.1 1.2.4-Trichlorobenzene 30 

As shown on Tables AB-1 and A.II-2, 1,2,4-trichlorobenzene was detected in only one percent (1 of 

102 samples) solid media samples, with a concentration of 39,000 pgkg. The geometric mean of all 
31 

32 

33 

34 

1,2,4-trichlorobenzene results is 2150 pgkg. This loose media sample was collected from the Green 

Salt Plant (4A). As a reference point, the 1,2,4-trichlorobenzene result was below the Part B 
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reference criteria (270,000 pgkg). The presence of 1,2,4trichlorobenzene in limited quantity in 

confirmed by its detection in only one of 92 unknown liquid samples, with a 

f 22 pgL. 

Since 1,2,4trichlorobenzene is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.5.2 1 .2-Dichlorobenzene 

As shown on Table 

The absence of 1,2 

93 unlcnown liquid s 
in Appendix A or S 

dichlorobenzene was not detected in any of 101 solid media samples. 

Ilzene in OU3 is further confirmed because it was not detected in any of 

ce 1,2dichlorobenzene is not a COC, it will not be discussed further 

A. II. 5.3 1.3-Dichlorobenzene 

As shown on Table A.II-1, l73-dichlorobenzene was not detected in any of 101 solid media samples. 

The absence of 1,3dichlorobenzene in OU3 is 
93 unknown liquid samples. Since 1,3dichlo 

in Appendix A or Section 3.0. 

r confirmed because it was not detected in any of 

e is not a COC, it will not be discussed further 

A.II.5.4 1 .CDichlorobenzene 

As shown on Tables A.II-1 and A.II-2, 1,4-dichlorobenzene was detected in two percent (2 of 112) of 

solid media samples, with concentrations of 39,000 and 344,000 pg geometric mean of all 

1,4-dichlorobenzene results is 2020 pgkg. These samples were of 1 ia collected from the 

Green Salt Plant (4A) and of transite collected from the Special Pr (SA), respectively. 

The transite solid phase result was extrapolated from the TCLP leachate result of 17.2 mgL. As 

reference points, both of the results are above the Part B reference criteria (2700 pgkg). One of the 

results is above 20 times the TCLP limit (150,OOO pg/kg). The limited presence of 

1,4dichlorobenzene in OU3 is further confirmed by its detection in only one of 92 unknown liquid 

samples, at a concentration of 5 pg/L. 

1,4-Dichlorobenzene is a COC for two reasons. First, detected results exceeded the Part B reference 

criteria, a fact which indicates a potential concern with direct contact. Secondly, one detected result 

exceeded 20 times the TCLP limit, a fact which indicates a potential for the transite to be hazardous. 

Therefore, it is considered more significant compared to other organic COO and will be discussed 

further in Appendix A and Section 3.0. 
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A.II.5.5 2.2-Oxvbis-( l-ChloroDro~ane) 

able A.II-1, 2,2-oxybis-(l-chloropropane) was not detected in any of 73 solid media 

bsence of 2,2-oxybis-( 1-chloropropane) in OU3 is further confirmed because it was 

any of 75 unknown liquid samples. Since 2,2-oxybis-(l-chloropropane) is not a 

COC, it will not be discussed further in Appendix A or Section 3.0. 

A. 11 .5.6 2.4.5-Trichloro~henol 0 

As shown on Table 

The absence of 2,4,5- 

,4,5-trichlorophenol was not detected in any of 102 solid media samples. 

phenol in OU3 is further confirmed because it was not detected in any 

2,4,5-trichlorophenol is not a COC, it will not be discussed 

A.II.5.7 2.4.6-Trichloro~henol 

As shown on Tables AX-1 and AI -2 ,  2,4,6-trichlorophenol was detected in one percent (one of 

102) solid media samples, at a concentrati (geometric mean of all results is 

1900 pgkg). The loose media sample was c om the Sludge Drying Beds (25F). As 

reference points, all the 2,4,6-trichlorop below the Part B reference criteria 

(5800 pgkg), and none of the results exceeded 20 times the TCLP limit (40,000 pgkg). The 

absence of 2,4,&trichlorophenol in OU3 is further confirmed because it was not detected in any of 91. 

unknown liquid samples. 

'I 

Since 2,4,6-trichlorophenol is not a COC, it will not be discussed 

Section 3.0. 

A.II.5.8 2.4-Dichloro~henol 

As shown on Tables AB-1 and AB-2, 2,4-dichlorophenol was detected in four percent (4 of 95) of 

solid media samples, with concentrations ranging from 48 to 450 pgkg (geometric mean of all results 

is 1900 pgkg). All four samples in which 2,4-dichlorophenol was detected were loose media 

samples, with the maximum detected concentration (along with one of the other detected result) 

collected from the General Sump (18B). As a reference point, all.2,4-dichlorophenol results were 

below the Part B reference criteria (82,000 pgkg). The limited presence of 2,4-dichlorophenol in 
OU3 is further confirmed by its detection in only one of 91 unknown liquid samples, at a 

concentration of 3 p g L  
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Since 2,4-dichtorophenol is not a COC, it.will not be discussed further in Appendix A or Section 3.0. 

ables A.II-1 and AX-2, 2,4diimethylphenol was detected in two percent (2 of 95) of 

solid media samples, with concentrations ranging from 32 to 140 pgkg (geometric mean of all results 

is 1950 pgkg).  Both samples in which 2,4dimethylphenol was detected were loose media samples, 

with the maximum concentration collected from the Special Products Plant (SA). As a reference 

point, all 2, 

limited presence of 2, 

unknown liquid sampl 

results were below the Part B reference criteria (550,000 pgkg).  The 

lphenol in OU3 is further confirmed by its detection in only 5 of 92 

concentrations ranging from 1 to 71 p g L .  

Since 2,4-dimethylphenol is not a COC, it will not be discussed further in Appendix A or 

Section 3.0. 

A.II.5.10 2.4-Dinitro~henol 

As shown on Table AX-1, 2,4-dinitrophenol 

absence of 2,4-dinitrophenol in OU3 is 

liquid samples, with concentrations of 7 and 18 pg/L. Since 2,4dinitrophenol is not a COC, it will 

not be discussed further in Appendix A or Section 3.0. 

detected in any of 86 solid media samples. The 

by its detection ,in only.2, of 82 unkn04 

A.II.5.11 2.4-Dinitrotoluene 

As shown on Tables A I - 1  and AX-2, 2,4-djnitrotoluene was detect 

solid media samples, with a concentration of 50,000 pgkg (geame 

1800 pgkg).  The sample in which the organic was detected was the same loose media sample from 
the Green Salt Plant (4A) in which the maximum 1,2,4trichlorobenzene were detected. As a 

reference point, 99 percent of the 2,4-dinitrotoluene results were below the Part B reference criteria 

(94.0 pglkg) and also below 20 times the TCLP limit (2600 pgkg). The limited presence of 

2,4dinitrotoluene in OU3 is further confirmed because it was not detected in any of 92 unknown 
liquid samples. 

e percent (1 of 112) of 
of all results is 

This sample exceeded 20 times the TCLP limit for 2,4dinitrotoluene (2600 pgkg) and is potentially 
hazardous. 
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2,4-Dinitrotoluene is a COC because one detected result exceeded the Part B reference criteria, a fact 

a potential concern with direct contact. However, it was only detected in one percent 

a samples, 99 percent of the results are below the Part B reference criteria, and 

e results are below 20 times the TCLP limit .which is the hazardous criteria governing 

its disposal in a landfill (40 CFR 261.24). Therefore 2,4dinitrotoluene is considered not as 
significant compared to other organic COCs and is further discussed in Appendix A but will not be 

discussed in Section 3.0. 

....., ........ . .. .................... 
, ~ , ~ ,  ".'A":.. ..... L . . i.; ..... . ......... ...,....._ 

f .  '..... '.:.:.:*.. 

:.:.:.:.: '.:.?::$:., 
As shown on Table A.3IfI-F@$4initrotoluene .:.:.:.:. was not detected in any of 102 solid media samples. 

.... . . . . 
The absence of 2,M.irotofuene in ou3 is further because it was not detected in any of 

93 unknown liquid samples. Since 2,6dinitrotoluene is not a COC, it will not be discussed further in 

Appendix A or Section 3.0. 

A.II.5.13 2-Chloronauhthalene 

As shown on Table A.II-1, 2-chloropap 

The absence of 2-chloronaphthalene in OU3 ... .. . . ,wnfirmed becake it was not detected in. any of 

93 unknown liquid samples. Since 2-chloronaphthalene is not a COC, it will not be discussed M e r  

in Appendix A or Section 3.0. 

ot detected . .  in any of 102 solid media samples. 

A.IIS.14 2-Chlorouhenol 

As shown on Tables AB-1 and A.II-2,'2-chlorophenol was detected percent (2 of 95) of solid 

media samples, with concentrations ranging from 9.0 to 57,000 pg etric mean of all results 

is 2000 pgkg). These samples were of acid brick collected from the Pilot Plant Wet Side (13A) and 

of loose media collected from the Green Salt Plant (4A), respectively. The sample in which the 2- 

chlorophenol was detected was .the same loose media sample in which the maximum concentrations of 

172,4-trichlorobenzene and 2,4-dinitrotoluene were detected. As a reference point, all 2-chlorophenol 

results were below the Part B reference criteria (140,000 pgkg). The limited presence of 

2-chlorophenol in OU3 is further coniirmed because it was not detected in any of 91 unknown liquid 

samples. 

Since 2-chlorophenol is not a COC, it will not be discussed further in Appendix A or Section 3.0. 

1 

2 

3 '  

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

P 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

34 

A.II-65 



FEMp-oU3-RIIFS-DRAFT 
September It, 1995 

A.II.5.15 2-Methvlna~hthalene 

ables AX-1 and AX-2, 2-methylnaphthalene was detected in 25 percent (26 of 102) of 

les, with concentrations ranging from 17 to 6300 pgkg (the median of all results is 

wenty-four of the results were loose media, with the other two results being asphalt 

samples from the Roads (a). . The maximum concentration of 2-methylnaphthalene was found in a 

loose media sample from the Recovery Plant (8A). As a reference point, all 2-methylnaphthalene 

results were below the Part B reference criteria (1,100,000 pg/kg). The limited presence of 

2-methylnaphthalene 

with concentrations r 

further confinned by its detection in 3 of 93 unknown liquid samples, 

0.1 to 4 pg/L. 

Since 2-methylnaphthalene is not a COC, it will not be discussed further in Appendix A or 

Section 3.0. 

A.II.5.16 2-Nitroaniline 

As shown on Table A.II-1,2-nitroaniline was ted in any of 102 solid media samples. The 

absence of 2-nitrodine. in.OU3 is further e it was not detected in any of 93 

unknown liquid samples. Since 2-nitroaniline is not a COC, it will not be discussed further in 
Appendix A or Section 3.0. 

A.11.5.17 2-Nitro~henol 

As shown on Table A.II-1,2-nitrophenol was not detected in any of 

absence of 2-nitrophenol in OU3 is further confirmed by its detecti 

sarhples, with concentrations of 1 and 2 p a .  Since 2-nitropheno 

discussed further in Appendix A or Section 3.0. 

media samples. The 
y 2 of’91 unknown liquid 

OC, it will not be 

A.LI.5.18 3.3’-Dichlorobenzidine 

As shown on Table AB-1, 3,3’-dichlorobemidine was not detected in any of 90 solid media samples. 

The absence of 3,3’-dichlorobenzidine in OU3 is further confirmed because it was not detected in any . . .  

of 73 unlcnown liquid samples. Since 3,3’dicMorobenzidine 

further in Appendix A or Section 3.0. 

is not a COC, it will not be discussed 
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A.II.5.19 3-Nitroaniline 

able A.II-1, 3-nitroaniline was not detected in any of 97 solid media samples. The 

roaniline in OU3 is further confirmed because it was not detected in any of 90 

samples. Shce 3-nitroaniliie is not a COC, it will not be discussed further in - 
Appendix A or Section 3.0. 

A.II.5.20 4.6-Dinitro-2-Methvlohenol 

As shown on Table 

samples. The absenc 

detected in any of 91 

not be discussed 

6-dinitro-2-methylphenol was not detected in any of 95 solid media 

tro-2-methylphenol in OU3 is further confirmed because it was not 

liquid samples. Since 4,6-dinitro-2-methylphenol is not a COC, it will , 

ndix A or Section 3.0. 

A.II.5.21 CBromoohenvl Phenvl Ether 

As shown on Table A.II-l,4-bromophenyl phenyl ether was not detected in any of 102 solid media 

samples. The absence of 4-bromophenyl ph 

detected in any of 93 unknown liquid samples 

will not be discussed further in Appendix A 

OU3 is further confumed because it was not 

4-bromophenyl phenyl ether is not a COC, it 
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A.II.5.22 4-Chloro-3-Methvlohenol 19 

As shown on Tables A.II-1 and A.II-2,4-chloro-3-methylphenol was detected in two percent (2 of 95) 

of solid media samples, with concentrations of 37 and 69,000 pg c mean of all results is 

2000 pgkg).  The maximum concentration was found in the same lo ia sample collected from 

the Green Salt Plant (4A) in which the.maximUm concentrations of 

brick sample. As a reference point, all 4-chloro-3-methylphenol results were below the Part B 

20 

21 

22 

23 mchlorobenzene, 
. .  

2,4-dinitrotoluene, and 2-chlorophenol were detected. The remaining detected sample was an acid 24 

25 

reference criteria (1,400,OOO pgkg). The limited presence of khloro-3-methylphenol in OU3 is 

further confirmed by its detection in one of 90 unknown liquid samples, with a concentration of 

0.4 pg/L. 

Since 4-chloro-3-methylphenol is not a COC, it will not be discussed further in Appendix A or 

Section 3.0. 
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A.II.5.23 4-ChloroDhenvl-DhenvI Ether 

able A.II-1, 4-chlorophenyl-phenyl ether was not detected in any of 102 solid media 

Bbsence of khlorophenyl-phenyl ether in OU3 is further confirmed because it was not 

detected in any of 93 unknown liquid samples. Since khlorophenyi-phenyl ether is not a COC, it 

will not be discussed further in Appendix A or Section 3.0. 

oadine was not detected in any of 98 solid media samples. The 

is further conf'irmed because it was not detected in any of 91 

Ltnitroaniline is not a COC, it will not be discussed further in 

absence of 4-nitroanil 

Appendix A or Section 3.0. 

A.II .5 -25 CNitroDhenol 

As shown on Tables A.II-1 and A.II-2, 4-nitr 

media samples, with a concentration of 57, 

The sample in which the organic was detect 

Green Salt Plant (4A) in which the maximum concentrations of 1,2,4-trichlorobenzene, 

was detected in one percent (1 of 94) solid 

eometric mean of all results is 5100 pgkg). 

same loose media sample collected from the 

2,4-dinitrotoluene, 2chloropheno1, and 4-chloro-3-methylphenol were detected. As a reference point, 

the 4-nitrophenol result was below the Part B .reference criteria (1,700,000 pgkg)). The limited 

presence of 4nitrophenol in OU3 is further confirmed by its detecti 

samples, with concentrations ranging from 1 to 7 p g L  

f 88 unknown liquid 

Since 4-nitrophenol is not a COC, it will not be discussed further in Appendix A or Section 3.0. 

A.II.5.26 AcenaDhthene 

As depicted on Figure AI-91  and shown on Tables A.II-1 and AI-2,  acenaphthene was detected in 
29 percent (30 of 102) of solid media samples, with concentrations ranging from 20 to 50,000 pglkg 

(median of all results is 1300 pgkg). The sample in which the maximum result was detected was the 

same loose media sample collected from the Green Salt Plant (4A) in which the maximum 
concentrations of 1,2,4-trichlorobenzene, 2,4dinitrotoluene, 2-chlorophenol, 

4-chloro-3-methylpheno1, and 4-nitrophenol were detected. Twenty-nine samples in which 

acenaphthene was detected were loose media samples, with the last sample being acid brick. As a 

reference point, all acenaphthene results were below the Part B reference criteria (1,600,000 pgkg). 
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The. limited presence of acenaphthene in OU3 is further confirmed by its detection in 1 of 92 1 

2 

3 .  

samples, with a concentration of 0.2 p g L  

depicts the summary of contamination by media sampled for the,analyte acenaphthene. 4 

Of the 30 detected results, 29 were in loose media and 1 in acid brick. 5 

6 

Since acenaphthene is not a COC, it will not be discussed further in Appendix A or Section 3.0. 7 

A .II -5.27 

As shown on Tables 

' media samples, with 

A.II-2, acenaphthylene was detected in nine percent (9 of 102) solid 

ons ranging from 21 to 260 pgkg (geometric mean of all results is 

1900 pgkg). All of the detected results were found.in loose media, with the maximum concentration 

found in the same sample collected from the Special Products Plant (9A) in which the maximum 

concentration of 2,4dimethylphenol was d 

points. The limited presence of ac 

detected in any of 93 unlrnown liquid sampl 

are no regulatory levels for use as reference 

further confirmed because it was not 

Since acenaphthylene is not a COC, it'will not be discussed further in Appendix A or Section 3.0. 

A.II.5.28 Anthracene 

As depicted on Figure AX-93 and shown on Tables A.II-1 and A. 

32 percent (33 of 102) of solid media .samples, with concentrations r 

(median of all results is 1300 pgkg) .  All of the detected results 

maximum concentration collected from the Laboratory (15A). As a reference point, all anthracene 

results were below the Part B reference criteria (8,200,000 pgkg). The limited presence of 

anthracene in OU3 is further confirmed by its detection in 4 of 93 unknown liquid samples, with 

concentrations ranging from 0.02 to 4 pgL. 

cene was detected in 

m 31 to 43,000 pg/kg 

loose media, with the 

Figure A.II-94 depicts the summary of contamination by media sampled for the analyte anthracene. 

All detected results were found in loose media. 

Since anthracene is not a COC, it will not be discussed further in Appendix A or Section 3.0. 
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A.II.5.29 Benzo(a)anthracene 

Figure AX-95 and shown on Tables A.II-1 and A.II-2, benzo(a)anthracene was 

ercent (60 of 101) of solid media samples, with concentrations ranging from 18 to 

The geomethc mean of all results is I300 pgkg. The maximum concentration was 

the same loose media sample collected from the Laboratory (15A) in which the maximum 
concentration of anthracene was detected; As a reference point, 45 percent of the benzo(a)anthracene 

results were below the Part B reference criteria (58.1 pgkg). The presence of bem(a)anthracene in 
OU3 is not confirm 

concentrations rangin 

it was found in only 4 of 93 unknown liquid samples, with 

Figure A.II-96 depic of contamination by media sampled for the analyte 

benzo(a)authracene. Of the 60 detected results, 56 were in loose media samples, two in asphalt, one 

in concrete, and one in wood. 

Benzo(a)anthracene is a COC because 56 d 

which indicates a potential concern with dir 
solid media samples and 55 percent of the 

there are no hazardous criteria governing its dqosal in a laudfill (40 CFR 261.24), and the majority 
of the detects were found in supplemental media. Therefore, it is considered not .us significant 

compared to other organic COCs and will be discussed further in Appendix A but will not be further 

discussed in Section 3.0. 

ts exceeded the Part B reference criteria, a fact 

. The organic was detected in 59 percent of all 

ve the Part.B reference criteria. However, 

A.II.5.30 Benzo(a)Dvrene 

As depicted on Figure AX-97 and shown on Tables A.II-1 and A.II-2, benzo(a)pyrene was detected 

in 50 percent (51 of 101) of solid media samples, with concentrations ranging from 23 to 

74,000 pgkg. The geometric mean of all results is 1700 pgkg. The maximum concentration was 
the same loose media sample collected from the Laboratory (15A) in which the maximum 

concentrations of anthracene and benzo(a)anthracene were detected. As a reference point, 50 percent 

of the benzo(a)pyrene results were below the Part B reference criteria (8.80 pgkg), and all samples 
were below 20 times the TCLP limit (100,000 pgkg). The presence of benzo(a)pyrene in OU3 is not 

confirmed because it was found in only two of 93 unknown liquid samples, with concentrations 

ranging from 0.2 to 5 pg/L. 
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Figure AX-98 depicts the summary of contamination by media sampled €or benzo(a)pyrene. Of the 

ults, 49 were in loose media samples, one was in acid brick, and one in wood. 

is a COC because all 51 detected results exceeded the Part B reference criteria, a fact 

a potential concern with direct contact. The organic was detected in 50 percent of all 

solid media samples and 50 percent of the results are above the Part B reference criteria. However, 

all ,samples were below 20 times the TCLP limit, which is the hazardous criteria governing its 

disposal in a landfill,( 

other organic COCs 
261.24). Therefore;it is considered not CIS significant compared to 

er discussed in Appendix A but will not be discussed in Section 3.0. 

A.II.5.31 

As depicted on Figure AX-99 and shown on Tables A.II-1 and A.II-2, benzo(b)fluoranthene was 

detected in 61 percent (62 of 101) of solid media samples, with concentrations ranging from 19 to 

8 1 ,OOO pg/kg . The geometric mean of all pgkg. The maximum concentration was 

the same loose media sample collected 

concentrations of anthracene, bemo(a)anthrac 

point, 42 percent of the benzo(b)fluo 

(71 pgkg). The presence of benzo(b)fluoranthene in OU3 is not confirmed because it was found in . 

only 3 of 92 unknown liquid samples, with concentrations ranging from 0.6 to 7 pgL. 

(15A) in which the maximum 
benzo(a)pyrene were detected. As a reference 

elow the Part B reference criteria 

Figure AI-100 depicts the summary of contamination by media s 

Of the 62 detected results, 59 were in loose media samples, two in a 

benzo(b)fluoranthene. 

, and one in wood. 

Benzo@)fluoranthene is a COC because 59 detected results exceeded the Part B reference criteria, a 

fact which indicates a potential concern with direct contact. The organic was detected in 61 percent 

of all solid media samples, and 59 percent of the results are above the Part B reference criteria. 

However, there are no hazardous criteria governing its disposal in a landfill (40 CFR 261.24). 

Therefore, it is considered not as significant compared to other organic COCs and is further discussed 

Appendix A but will not be discussed in Section 3.0; 
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A.II.5.32 Beidg;. h.ilpewlene 31 

As depicted on Figure A.II-101 and shown on Tables A.II-1 and A.II-2, benzo(g,h,i)perylene was 32 

33 

34 

detected in 42 percent (42 of 101) of solid media samples, with concentrations ranging from 31 to 

56,000 pgkg. The median of all results is 1200 pgkg. The maximum concentration was the same 
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loose media sample collected from the Laboratory (15A) in which the maximum concentrations of 

nzo(a)anthracene, and benzo(a)pyrene, and benzo(b)fluoranthene were detected. There 

ry levels to use as reference points. The presence of benzo(g,h,i)perylene in OU3 is 

because no detects were found in 92 unknown liquid samples. 

3 

4 

5 

Figure A.II-102 depicts the summary of contamination by media sampled for benzo(g,h,i)perylene. 6 

Of the 42 detected results, all were in loose media samples. 7 

Since benzo(g,h,i)pe t a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.5.33 

As depicted on Figure AX-103 and shown on Tables A.II-1 and AI-2 ,  benzoQfluoranthene was 

detected in 46 percent (46 of 101) of solid media samples, with concentrations ranging from 18 to 

69,000 pgkg. The median of all results is concentration was the same loose 

media sample collected from the Laboratory (1 which the maximum concentrations of 

' anthracene, benzo(a)anthracene, benzo(a)pyr (b)fluoranthene, and benzo(g,h,i)perylene 

were detected. As a reference point, 60 pe 

Part B reference criteria (170 pgkg). The presence of benzo(k)fluorauthene in OU3 is not confinned 

because it was found in only 2 of 92 unknown liquid samples, with concentrations of 0.2 to 1 pgL. 
Figure A.II-104 depicts the summary of contamination by media sampled for benzo(k)fluoranthene. 

Of the 46 detected results, 45 were in loose media samples and one%iB%Fvood. := 

oranthene results were below the 

...... .:...... .,.:.?> .> .......... .c.; 
:*:< .:. 
............. > ................. ................................ ............. 

Benzo(k)fluoranthene is a COC because 40 detected results exceeded &e Part B reference criteria, a 

a 

9 

10 

11 

12 

13 

14 

15 

16 

19 

20 

21 

P 

23 ..... >.. ..... .> ........... .. fi<.:.> .... <... 
fact which indicates a potential concern with direct contact. The organic was detected in 46 percent . 24 

of all solid media samples, and 60 percent of the results are above the Part B reference criteria. 

However, there are no hazardous criteria governing its disposal in a landfill (40 CFR 261.24). 

25 

26 

Therefore, benzo(k)fluoranthene is considered not as significant compared to other 

is further discussed in Appendix A but will not be discussed in Section 3.0. 

AX.  5.34 bis(2-Chloroethoxv)Methane 
As shown on Table AX-1, bis(2-chloroethoxy)methane was not detected in any of 

organic COCs and n 

28 

29 

30 

102 solid media 31 

samples. The absence of bis(2-chloroethoxy)methane in OU3 is further confirmed because it was not 

detected in any of 93 unknown liquid samples. Since bis(2chloroethoxy)methane is not a COC, it 

will not be discussed further in Appendix A or Section 3.0. 34 
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A .II. 5.35 bis(2-Chloroethv1)Ether 

le AX-1, bis(2-chloroethyl)ether was not detected in any of 101 solid media 

bsence of bis(2-chloroethy1)ether in OU3 is further confirmed because it was not 

f 93 unlrnown liquid samples. Since bis(2-chloroethyl)ether is not a COC, it will not 
. . . . . . . . 

be discussed further in Appendix A or Section 3.0. 
--. 

A.II.5.36 bis(2-Chloroisopropvl~Ether 

As shown on Table 

samples. The absenc 

detected in any of 16 

will not be discussed 

s(2-chloroisopropyl)ether was not detected in any of 16 solid media 

oroisopropy1)ether in OU3 is further confirmed because it was not 

quid samples. Since bis(2-chloroisopropy1)ether is not a COC, it 

Appendix A or Section .3.0. 

A.II.5.37 bis(2-Ethvlhexv1)Phthalate 
As depicted on Figure A.II-105 and shown on Tables A.II-1 and A.II-2, bis(2-ethylhexyl)phthalate . e  

was detected in 34 percent (34 of 101) of s 

to 560,000 pgkg. The median of all results 

in a loose media sample collected from the 

As a reference point, 83 percent of the bis(2-ethylhexy1)phthalate results were below the Part B 
reference criteria (4600 pgkg). The presence of bis(2-ethylhexy1)phthalate in OU3 is confirmed by 

its detection in 21 of 93 unknown liquid samples, with concentrations ranging from 0.8 to 280 pg/L. 

m.. .... 
l a ,  with concentrations ranging from 44 

gkg. The maximum concentration was found 
@A), as was the second highest sample. 

Figure A.II-106 depicts the summary of contamination by media s 

bis(2-ethylhexyl)phthalate.. Of the 34 detected results, 32 were in l& .:.:.:.:.: media samples, one was in 
concrete, and one in acid brick. 

:.:.::2::5*.:.:. 

Bis(2-ethylhexyl)phthalate is a COC because 17 detected results exceeded the Part B reference 

criteria, a fact which indicates a potential concern with direct contact. The organic was detected in 

34 percent of all solid media samples, and only 17 percent of the results are above the Part B 
reference criteria. However, there are no hazardous criteria governing its disposal in a landfill (40 

CFR 261.24). Therefore, it is considered not as significant compared to other organic COCs and is 

further discussed in Appendix A but will not be discussed in Section 3.0. 
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A.II.4.38 Butyl Benzvl Phthalate 

abies AX-1 and A.II-2, butyl benzyl phthalate was detected in 21 percent (21 of 102) 

samples, with concentrations ranging from 49 to 8700 pgkg. The median of all 

gkg. The maximum concentration was found in' the sake loose media sample 

collected from the Special Products Plant (SA) in which the maximum concentrations of 

2,4-dimethylphenol and acenaphthylene were detected. As a reference point, all butyl benzyl 

phthalate results were below the Part B reference criteria (5,500,000 pgkg). The presence of butyl 

benzyl phthalate in 

concentrations rangin 

by its detection in 6 of 93 unknown liquid samples, with 

Since butyl benzyl p ot a COC, it is not further discusedin Appendix A or Section 3.0. 

A.II.5.39 Carbazole 

As depicted on Figure AI-107 and shown on Tables AX-1 and AX-2, carbazole was detected in 

33 percent (33 of 100) of solid media samp 

The median of all results is 900 pg/kg. The 

media sample collected from the -Special' 

2,4-dimethylphenol, acenaphthylene, and butyl benzyl phthalate were detected. As a reference point, 

93 percent of the carbazole results were below the Part B reference criteria (3200 pgkg). The 

presence of carbazole in OU3 is not confirmed because it was detected in only 1 of 91 unknown 
liquid samples, with a concentration of 0.7 pg/L. 

om ranging from 21 to 24,OOO pgkg. 

concentration was found in the same loose 

which the maximum concentrations of 
. 

,.?>>, .:.:.:.:. s; ,,., . , , ,,,, 5 
............................. .:.:.:.:. '::: 

Figure A.II-108 depicts the summary of contamhation by media sam&ed .,.,. :.:.: for carbazole. Of the 33 

detected results, 32 were in loose media samples and one was in wood. 
:.:.*fi.*.:.:. 

Carbazole is a COC because seven detected results exceeded the Part B reference criteria, a fact 

which indicates a potential concern with direct contact. The organic was detected in 33 percent of all 

solid media samples, and only seven percent of the results are above the Part B reference criteria. 

However, there are no hazardous criteria governing itsdisposal in a landfill (40 CFR 261.24). 

Therefore, it is considered not as significant compared to other organic COCs and is further discussed 

in Appendix A but will not be discussed in Section 3.0. 
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A.II.5.40 Chrvsene 

Figure AX-109 and shown on Tables A.II-1 and A.II-2, chrysene was detected in 

of 101) of solid media samples, with concentrations ranging from 18 to 81,000 pgkg. 

mean of all results is 720 pg/kg. The xkxhim concentration was found in the same 

e collected from the Laboratory (15A) in which the maximum concentrations of 

anthracene, benzo(a)antbracene , benzo( a)p yrene , benzo(b)fluoranthene, benzo(g ,h, ilperyiene , and 

benzo(k)fluoranthene were detected. As a reference point, 78 percent of the chrysene results were 

below the Part B re 

its detection in five o 

teria (2000 pgkg). The presence of chrysene in OU3 is confirmed by 

wn liquid samples, with concentrations ranging from 0.5 to 6 pg/L. 

. Figure A.II-110 d of contamination by media sampled for chrysene. Of the 71 . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

detected results, 65 were in loose media samples, 2 in concrete, 2 in acid brick, 2 in asphalt, and one u 

was detected in wood. 13 

14 

Chrysene is a COC because 22 detected results 

media samples, and 23 percent of.the 

ed the.Part B reference criteria, a fact which 15 

16 

17 

18 

indicates a potential concern with direct conta anic was detected in 70 percent of all solid 

e Part B reference criteria. However, there a. are no hazardous criteria governing its disposal in a landfill (40 CFR 261.24). Therefore, it is 

considered not us significant compared to other organic COCs and is further discussed in Appendix k 19 

20 but will not be discussed in Section 3.0. 

A.II.5.41 Di-n-butvl Phthalate 

21 

22 

As depicted on Figure AX-111 and shown on Tables A.II-1 and AX-$, ;*.:.: di-n-butyl phthalate was 

detected in 31 percent (32 of 102) of solid media samples, with con&ntrations ranging from 58 to 

23 
._ :::.:.:.:9::;.:. 

24 

25 

26 

n 

28 

42,000 pgkg. The median of all results is 1400 pgkg. The maximum concentration was found in 

the same loose media sample collected from the Special Products Plant (9A) in which the maximum 
concentratioxis of 2,4dimethylphenol, acenaphthylene, butyl benzyl phthalate, and carbazole were 

. 

detected. As a reference point, all di-n-butyl phthalate results were below the Part B reference 

criteria (2,700,000 pgkg). The limited presence of . .  di-n-butyl phthalate in OU3 is confirmed by its 

detection in 5 of 92 unknown liquid samples, with concentrations ranging from 1 to 290 pg/L. 

29 

30 

31 

Figure A.II-112 depicts the summary of contamination by media sampled for di-n-butyl phthalate. Of 32 

the 32 detected results, 31 were in loose media samples and one was in concrete. a 33 

34 
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Since di-n-butyl phthalate is not a COC, it is not further discussed in Appendix A or Section 3.0. 

Figure AI-113 and shown on Tables A.II-1 and AX-2, di-n-octyl phthalate was 

of solid media samples, with concentrations ranging from 39 to 

37,000 pgkg. The median of all results is 605 pgkg. The maximum concentration was found in the 

same sediment sample collected from the Storm Water Retention Basin (18E) in which the maximum 

concentration of 2- 

four highest results, 

phthalate results were 

of di-n-octyl phthal 

with concentrations ranging from 0.3 to 87 pgL. 

01 was detected. A total of seven detected results, including the next 

from the same location. As a reference point, all of the di-n-octyl 

low the Part B reference criteria (550,000 pg/kg). The limited presence 

confirmed by its detection in only 9 of 93 unknown liquid samples, 

Figure A.II-114 depicts the summary of contamination by media sampled for di-n-octyl phthalate. Of 

the 26 detected results; 24 were in loose medi es, 1 was in concrete, and 1 in acid brick. 

Since.di-n-octy1 phthalate is not a COC, it is,: . .  . discussed in Appendix A or Section .3.0. . 

A .II -5 -43 Dibenzo(a. h)anthracene 

As shown on Tables AX-1 and A.II-2, dibenzo(a,h)anthracene was detected in 14 percent (14 of 101) 

of solid media samples, with concentrations ranging from 55 to 15, 

of all results is 1200 pgkg. All detected results were in loose medi 

concentration found in the same sample collected from the Lab0 

concentrations of anthracene, benzo(a)anthracene, benu>(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, and chrysene were detected. As a reference point, 

86 percent of the dibenzo(a,h)anthmcene results were below the Part B reference criteria (8.8 pgkg). 

The limited presence of dibenu>(a,h)anthracene in OU3 is confirmed because it was not detected in 
any of 92 unknown liquid samples. 

. Thegeometricmean 

Dibenzo(a,h)anthracene is a COC because 14 detected results exceeded the Part B reference criteria, a 

fact which indicates a potential concern with direct contact. The organic was only detected in 

14 percent of all solid media samples, 14 percent of the results are above the Part B reference 

criteria, and there are no hazardous criteria governing its disposal in a landfill (40 CFR 261.24). 

3 

4 

6 

7 

a 

9 

10 

11 

12 

13 

14 

IS 

16 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

n 

9/08/95 406a.m. 



FEMp-OU3-RvFS-DRAFT 
September 11, 1995 

Therefore, it is considered not as significant compared to other organic COCs and is 'not further i 

2 

3 

4 

As shown on Tables A.II-1 and AX-2, dibenzofuran was detected in 25 percent (26 of 102) of solid 

media samples, with concentrations ranging from 19 to 13,000 pgkg. The median of all results is 
720 pgkg. The maximum concentration was found in the same loose media sample collected from 

the Special Products. 

acenaphthylene , butyl 

reference point, all di 

The limited prese 

samples, with a concentration of 0.2 pgL. 

in which the maximum concentrations of 2,4dimethylphenol, 

hthalate, carbazole, and di-n-butyl phthalate were detected. As a 

results were below the Part B reference criteria (110,OOO pgkg). 

furan in OU3 is confirmed by its detection in 1 of 93 unknown liquid 
. 

Since dibenzofuran is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.5.45 Diethyl Phthalate 

As shown on Tables A.II-1 and AX-2, die was detected in eight percent (8 of 102) of 

solid media samples, with concentrations ranging from 34 to 700 pgkg. The geometric mean of all 

results is 750 pgkg. All detected results were found in loose media, with the maximum 

concentration collected from the Refinery Sump (3H). Also, four of the eight detected results were 

from the Storm Water Retention Basin (18E). As a reference point 

below the Part B reference criteria (22,000,000 pgkg). The limited 

OU3 is confirmed by its detection in only 7 of 93 unknown liquid 

ranging from 0.1 to 190 pg/L. 

1 phthalate results were 

e of diethyl phthalate in 

with concentrations 

Since diethyl phthalate is not a.COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.5.46 Dimethyl Phthalate 

As shown on Tables A.II-1 and AN-2, dimethyl phthalate was detected in three percent (3 of 102) 

solid media samples, with concentrations ranging from 170 to 3000 pgkg. The geometric mean of 

all results is 1050 pgkg. All detected results were found in loose media, with the maximum 
concentration collected from the same sample from the Green Salt Plant (4A) in which the maximum 
concentrations of 1 ,2,4-trichlorobenzene7 2,4dinitrotoluene, 2-chlorophenol, 

4-chloro-3-methylpheno1, 4nitrotoluene, and acenaphthene were detected. The second highest result 

A.II-77 9/08/95 4:M a.m. 
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was from the same component. As a reference point, all dimethyl phthalate results were below the 

e criteria (270,000,000 (pgkg). The limited presence of dimethyl phthalate in OU3 is 

s detection in only 3 of 93 unknown liquid samples, with concentrations ranging from 

Since dimethyl phthalate is not a COC, it is not further discussed in Appendix A or Section 3.0. 

As depicted on Figur 5 and shown on Tables A.II-1 and AX-2, fluoranthene was detected in 
media samples, with concentrations ranging from 36 to 

'mean of all results is 1200 pgkg. The maximum concentration was . 

found in the same sample collected from the Laboratory (15A) in which the maximum concentration 

of anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(lc)fluoranthene, chrysene, and dibem(a,h)anthracene were detected. As a reference point, all 

fluoranthene results were below the Part B 
fluoranthene in OU3 is confirmed by its det 

concentrations ranging from 0.2.to 11 pg 

teria (1,100,OOO pgkg). The presence of 

of 92 unknown liquid samples, with 

Figure A.II-1 16 depicts the summary of contamination by media sampled for fluoranthene. Of the 78. 

detected results, 70 were in loose media samples, 3 in concrete, 2 in asphalt, 2 in acid brick, and one 

was detected in wood. !.:.:<<:::::::::::::;::*::$::::::: .:.:.:.:.: ''W 

.:.:.:(. ..... 

.:.:.:.:.:. :.=.>: 
$g:<.:..&$$ . . . . . . . . . . 
:m 'j: 

Since fluoranthene is not a COC, it is not further discussed in Appendix A 'or Section 3.0. 
".. :.i' ....... , . . . . :.:.:.:.:.:.:.:.:.:<... 

A.II.5.48 Fluorene 

As shown on Tables A.II-1 and A.II-2, fluorene was detected in 27 percent (28 of 102) of solid media 

samples, with concentrations ranging from 24 to 19,000 pgkg. The median of all results is 

750 pgkg. The maximum concentration was found in the same sample collected from the Laboratory 

(15A) in which the maximum concentrations of anthracene, benzo(a)anthracene, benzo(a)pyrene, 

benzo(b) fluoranthene, benzoCg, h, i)perylene , be=#) fluoranthene, chrysene , dibenzo(a,h)anthracene , 

and fluoranthene were detected. As a reference point, all fluorene results were below the Part B 
reference criteria (1,100,000 pgkg). The limited presence of fluorene in OU3 is confirmed by its 

detection in only 1 of 93 unknown liquid samples, with a concentration of 0.3 pgL. 
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Since fluorene is not a COC, it is not further discussed in Appendix A or Section 3.0. 
. . . . . . . . ................ , , , . .......... .... . ....... .. . . . ..... . .:.:.:.... . ........._ _...... .:.:.:.:. :.:.:.::: 

. . ...,.,........ 
. ..... . . . . . ...... .... ../._ ... ....... .:.:.:.:.: a n..... 

able A.II-1, hexachlorobenzene was not detected in any of 113 solid media samples. 

The absence of hexachlorobenzene in OU3 is further confirmed because it was not detected in any of 

93 unknown liquid samples. Since hexachlorobenzene is not a COC, it will not be discussed further 

in Appendix A or Section 3.0. 

A SI. 5.50 

As shown on Tables 

solid media samples, 

2000 pgkg. The sample in which the detected result was found was the same transite from the 

Special Products Plant (9A) in which the maximum concentration of 1,4-dichlorobenzene was 
detected. The transite solid-phase result w 

14.9 mg/L. As reference points, the one s 
reference criteria (820 pg/kg) and exceeded 2 

presence of hexachlorobutadiene in OU3 is . . , . , 

d A.II-2, hexachlorobutadiene was detected in one percent (1 of 102) of 

ion of 298,000 pg/kg. The geometric mean of all results is . 

from the TCLP leachate result of 

orobutadiene exceeded the Part B 
e TCLP limit (l0,OOO pgkg). The limited 

ecause it was not detected in any of 93 a &own liquid samples. 

Hexachlorobutadiene is a COC because the one detected result exceeded the Part B reference criteria, 

a-fact which indicates a potential concern with direct contact. FurtheSpE,?he one detected result 
.:.:.:.:. ..... .... 

exceeded 20 times the TCLP limit, a fact which indicates a potential fbg:*th$ ..... ......... .;. transite to be hazardous. 

Therefore, hexachlorobutadiene is considered more signijicant compared to .other organic COCs and 

will be discussed further in Appendix A and Section 3.0. 

c...... 0 

,,.:.:. ..... . . .;; : :.:.:.: .,.,.. 
.A,, . . . . . . . . . 

A.II.5.5 1 HexachlorocvcloDentadiene 

As shown on Tables AX-1 and AX-2, hexachlorocyclopentadiene was not detected in any of 102 

solid media samples. The absence of hexachlorocyclopentadiene in OU3 is further confirmed because 

it was not detected in any of 93 unknown liquid samples. Since hexachlorocyclopentadiene is not a 

COC, it will not be discussed further in Appendix A or Section 3.0. 

A.II.5.52 Hexachloroethane 

As shown on Table A.II-1, hexachloroethane was not detected in any of 112 solid media samples. 

The absence of hexachloroethane in OU3 is further confirmed because it was not detected in any of 
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93 unknown liquid samples. Since hexachloroethane is not a COC, it will not be discussed further in 

As depicted on Figure A.II-117 and shown on Tables A.II-1 and A.II-2, indeno(l,2,3-cd)pyrene was 

detected in 50 percent (51 of 101) of solid media samples, with concentrations ranging from 20 to 

49,000 pgkg. The geometric mean of all results is 1400 pgkg. The maximum concentratbn was 
found in the same s 

concentrations of enzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g , h, i)perylene, 

fluorene were ference point, 50 percent of the indeno( 1,2,3-cd)pyrene results were 

below the Part B reference criteria (32.0 pgkg). The presence of indeno(l,2,3-cd)pyrene in OU3 is 

not confirmed because it was not detected in any .of 92 unknown liquid samples. 

Figure A.II-118 depicts the summary of con tamination by media sampled for indeno(l,2,3Cd)pyrene. 

All detected results were in loose media sampl 

le collected from the Laboratory (15A) in which the maximum 

fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, and 

. .  . .  

Indeno(l,2,3-cd)pyrene is a COC because 5 

fact which indicates a potential concern with direct contact. The organic was detected in 50 percent 

of all solid media samples, and 50 percent of the results are above the Part B reference criteria. 

However, there are no hazardous criteria governing its disposal in a IandiXl (40 CFR 261.24). 

Therefore, indeno( 1,2,3-~d)pyrene is considered not as significant 

esults exceeded the Part 'B reference criteria, a 

to other organic COCs 

-0. and is further discussed in Appendix A but will not be discussed in 

A.II.5.54 IsoDhrone 

As shown on Tables'A.II-1 and AI-2,  isophrone was detected in one percent (1 of 102) solid media 

samples, with a concentration of 45,000 pgkg. The geometric mean of all results is 2200 pgkg. 

The sample in which the detected result was found was a loose media sample collected from the 

Engine House/Garage (31A). As a reference point, the one sample result was below the Part B 
. reference criteria (67,000 pgkg). The limited presence of isophrone in OU3 is confirmed because it 

was not detected in any of 93 unknown liquid samples. 

Since isophrone is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.5.55 m-Methvbhenol 1 

ables A.n-1 and A.II-2, m-methylphenol was detected in 33 percent (one of three) of 

e sample in which the detected result was found was a transite sample collected from 

2 

3 les, with a concentration of 288 pgkg. The geometric mean of all results is 

4 

5 

6 

1 

the Recovery Plant (8A). The transite solid phase result was extrapolated from the TCLP leachate 

(1300 pgkg) and below 20 times the TCLP limit (4,000,000 pgkg) and the TCLP leachate limit 

result of 0.014 mg/L. As reference points, the result is below the Part B reference criteria 

(200 mg/L). There own liquid samples analyzed for m-methylphenol. 

Since m-methylphen OC, it is not further discussed in Appendix A or Section 3.0. 
. . , . . . . . . . . ... 

A.II.5.56 n-Nitroso-di-n-ProDylamhe 

As shown on Tables A.II-1 and AI-2 ,  n-nitroso-di-n-propylamine was detected in one percent (1 of 

101) of solid media samples, with a concentration of 48,000 pgkg. The geometric mean of all 

results is 2200 pg/kg. The sample in which 

sample which was collected from the Green S 
1,2,4-trichlorobenzene, 2,4-dinitrotoluene, 01, 4-chloro-3-methylpheno1, 4-nitrophenol, 

acenaphthene, and dimethyl phthalate were detected. As a reference point, 99 percent of the 

n-nitrosd-n-propylamine results were below the Part B reference criteria (9.1 pgkg). The absence 

of n-nitrosdi-n-propylamine in OU3 is further confirmed because it was not detected in any of 92 

unknown liquid samples. 

ed result was found is the same loose media 

(4A) in which the maximum concentrations of 

:::j*: 

:.>:.:: .........,..... :.= 
.:z.: ::+:.;. ... 
. ...., ... .,.,. ;.. 3 

n-Nitrosodi-n-propylamine is a COC because the one detected result#&eded .... . . . ... the Part B reference . . . . .... :.:,::~.:~::.:.:.:.:. 

criteria, a fact which indicates a potential concern with direct contact. However, the organic was 

detected in only one percent of all solid media samples, 99 percent of the results are below the Part I3 

reference criteria, and there are no hazardous criteria governing its disposal in a landfill 

(40 CFR 26 1.24). Therefore it is considered no? as sigmjicanf compared to other organic COCs and 

is not further discussed in Section 3.0. 

A.II.5.57 n-Nitrosodiphenvlamine 

As shown on Tables A.II-1 and A.II-2, n-nitrosodiphenylamhe was not detected in any of 102 solid 

media samples. The absence of n-nitrosodiphenylamine in OU3 is further confirmed because it was 
not detected in any of 93 unknown liquid samples. Since n-nitrosodiphenylamine is not a COC, it 

will not be discussed further in Appendix A or Section 3.0. 
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A.II 5 . 5 8  NaDhthalene 

able AX-1, naphthalene was. detected in 28 percent (29 of 102) of solid media 

ons ranging.from 30 to 6400 pgkg. The median of all results is 520 pgkg. 

ion was found in the same loose media sample collected from the Special 

Products Plant (9A) in which the maximum concentrations of 2,4dimethyiphenol, acenaphthylene, 

butyl benzyl phthalate, carbazole, di-n-butyl phthalate, and dibenzofuran were detected. As a 

reference point, all naphthalene results were below the Part B reference criteria (1,100,000 pgkg). 

The limited presence, 

liquid samples, with 

ene in OU3 is confirmed by its detection in only 7 of 93 unknown 
ns ranging from 0.09 to 200 pg/L. 

Since naphthalene is , it is not further discussed in Appendix A or Section 3.0. 

A.II.5.59 Nitrobenzene 

As shown on Tables A.II-1 and A.II-2, nitrobenzene was detected in two percent (2 of 113) of solid 

media samples, with concentrations of 140 and pgkg. The geometric mean of all results is 

1900 pg&g. The detected results were found media and transite, respectively. The 

maximum detected result was found was the, te from the Special Products Plant (SA) in 

which the maximum concentrations of 1,4dichlorobenzene and hexachlorobutadiene were detected. 

The transite solid-phase result was extrapolated from the TCLP leachate result of 28.3 mg/L. As 
reference points, 99 percent of the nitrobenzene results are below the Part B reference criteria 
(14,000 pg/kg), and the transite sample exceeded 20 times the TCLP 

limited presence of nitrobenzene in OU3 is confirmed because it was ted in any of 93 
unlonown liquid samples. 

Nitrobenzene is a COC because one detected result exceeded the Part B reference criteria, a fact 

which indicates a potential concern with direct contact. Furthermore, one detected result exceeded 

20 times the TCLP limit, a fact which indicates a potential for the transite to be hazardous. 

Therefore, nitrobenzene is considered more significant compared to other organic COCs and will be 

discussed further in Appendix A and Section 3.0. 

A.II.5.60 0-Methvbhenol 

As shown on Tables AX-1 and AX-2, 0-methylphenol was detected in six percent (6 of 102) of solid 
m’edia samples, with concentrations ranging from 57 to 134,000 pgkg. The geometric mean of the 

results is 1800 pgkg. . Five of the detected results were found in loose media and the sixth was found 

A.II-82 (900336 9/08/95 406a.m. 
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in transite. The maximum detected result waS found was the same transite sample from the Special 

A) in which the maximum concentrations of 1,4dichlorobemene, 

’ 

iene, and nitrobenzene were detected. The transite solid phase result was extrapolated 

leachate result of 6.7 mg/L. As reference points, all o-methylphenol results were 

Part B reference criteria (1,400,000 pgkg), and the transite sample did not exceed 20 times 

the TCLP limit (4,000,000 pgkg) or the TCLP leachate limit (200 mg/L). The limited presence of 

o-methylphenol in OU3 is confirmed by its detection in only 4 of 92 unknown liquid samples, with 

concentrations rang 

Since 0-methylphenol COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.5.6 1 p-Chloroaniline 

As shown on Tables AX-1 and A.II-2, pchloroaniline was detected in one percent (1 of 98) of solid 

media samples, with a concentration of 140 pgkg. The geometric mean of all results is 2000 pgkg. 

The sample in which the detected result was fo the same loose media sample collected from the 

Sludge Drying Beds (25F) in which the centration 2,4,6-trichlorophenol was detected. 

There are no regulatory levels to use as . The absence of pchloroaniline in OU3 is 
confirmed because it was not detected in any of 86 unknown liquid samples. 

Since pchloroaniline is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.5.62 pMethvbheno1 (Cresol) 

As shown on Tables AX-1 and A.II-2, p-methylphenol (cresol) was 

103) of solid media samples, with concentrations ranging from 13 to 20,000 pg/kg. The geometric 

mean of all results is 1300 pgkg. The maximum concentration was found in the same sediment 

sample collected from the Storm Water Retention Basin (18E) in which the maximum concentration of 

di-n-octyl phthalate was detected. As a reference point, all of the p-methylphenol (cresol) results 

were below the Part B reference criteria (1,400,000 pgkg) and 20. times the TCLP limit 

(4,000,000 pgkg). The presence of p-methylphenol (cresol) in OU3 is not confkned by its detection 

in only 7 of 91 unknown liquid samples, ,with concentrations ranging from 0.5 to 20 pg/L. 

in 20 percent (21 of 

, 

Since pmethylphenol (cresol) is not a COC, it is not further discussed in Appendix A or Section 3.0. 

G \CRU3RIFsWASTERMT-A-II.3rd AX-83 9/08/95 406a.m. 
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A.lI.5.63 PentachloroDhenol 

ables A.II-1 and A.II-2, pentachlorophenol was detected in two percent (2 of 100) of 

les, with concentrations of 730 and 14,000 pglkg. The geometric mean of all results 

Both of the detected results were found in loose' media with the .maximum 

concentration collected from the Green Salt Pia& (4A) in which the maximum concentrations of 

1,2,4-trichloroben, 2,4dinitrotoluene, 2-chloropheno1, 4-chloro-3-methylpheno1, 4nitropheno1, 

acenaphthene, dimethyl phthalate, and n-nitroso-di-n-propylamine were detected. As a reference 

point, 98 percent' of 

(530 pgkg), and all r 

pentachlorophenol in 
samples. 

chlorophenol results were below the Part B reference criteria 

re below 20 times the TCLP limit (2,000,000 pglkg). The presence of 

not confirmed because it was not detected in any of 91 unknown liquid 
... 

Pentachlorophenol is a COC because both of the detected results exceeded the Part B reference 

criteria, a fact which indicates a potential concern with direct contact. However, the organic was 

detected in only two percent of all solid media 

reference criteria; and none were above 20 

governing its disposal in a landfill (40 C refore, pentachlorophenol is considered not 

as significant compared to other organic COCs and is M e r  discussed in Appendix A but will not be 

discussed in Section 3.0. 

es; 98 percent of the results are below the Part B 
CLP limit which is the hazardous criteria 

A.II.5.64 Phenanthrene 

As depicted on Figure AX-119 and shown on Tables AX-1 and A 

75 percent (77 of 102) of solid media samples, with concentrations 

180,000 pgkg. The geometric mean of all results is 1300 pgkg. The maximum concentration was 

found in the same loose media sample collected from the Special Products Plant (SA) in which the 

maximum concentrations 2,4-dimethylphenol, acenaphthylene, butyl benzyl phthalate, carbazole, 

di-n-butyl phthalate, dibenzofuran, and naphthalene were detected. There are no regulatory levels for 

use as reference points. The presence of phenanthrene in OU3 is confinned by its detection in 11 of 

93 unknown liquid samples, with concentrations ranging from 0.06 to 8 p g L  

was detected in 

Figure A.II-120 depicts the summary of contamination by media sampled for phenanthrene. Of the 

75 detected results, 66 were in loose media samples, five in concrete, two in asphalt, one was in acid 

brick, and one in wood. 
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Since phenanthrene is not a COC, it is not further discussed in Appendix.A or Section 3.0. 

es AX-1 and A.II-2, phenol was detected in 13 percent (13 of 95) of solid media 

entrations ranging from 18 to 67,000 pgkg. Twelve of the detected results were 

found in loose media, with the last result in acid brick. The geometric mean of all results is 
1600 pgkg. The maximum concentration was found in the same loose media sample collected from 

the Green Salt Plant. 

2,4-dinitrotoluene, 2 nol, 4-chloro-3-methylpheno1, 4-nitrophenol, acenaphthene, dimethyl 

phthalate, n-nitroso-di lamine, and pentachlorophenol were detected. As a reference point, all 

phenol results were art B reference criteria (16,000,000 pgkg). The limited presence of 

phenol in OU3 is confirmed by its detection in 10 of 90 unknown liquid samples, with concentrations 

ranging from 0.2 to 520 pg/L. 

ch the maximum concentrations of 1,2,4-trichlorbenzene, 

Since phenol not a COC, it is not further dis Appendix-A or Section 3.0. 

A.II.5.66 Pvrene 

As depicted on Figure AI-121 and shown on Tables A.II-1 and AX-2, pyrene was detected in 
74 percent (76 of 102) of solid media samples, with concentrations ranging from 40 to 

170,000 pgkg. The geometric mean of all results is 1800 pgkg. The maximum concentration was 
found in the same sediment sample collected from the Laboratory ( hich the maximum 

concentrations of anthracene, benzo(a)anthracene, benzo(a)pyrene, b oranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h) fluoranthene, fluorene, 

and indeno(l,2,3-cd)pyrene were detected. As a reference point, all of the pyrene results were below 

the Part B reference criteria (820,000 pgkg). The presence of pyrene in OU3 is further confirmed 

by its detection in 12 of 92 unknown liquid samples, with concentrations ranging from 0.2 to 9 pg/L. 

Figure AX-122 depicts the summary of contamination by media sampled for pyrene. Of the 76 

detected results, 70 were in loose media samples, tW0.h concrete, two in asphalt, one was in acid 

brick, and one in wood. 

Since pyrene is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.6 PESTICIDES & POLYCHLORINATED BIPHENYLS (PCBS) 

Appendix A.2.2, pesticides/PCBs were used at the FEW and are therefore expected 

OU3. However, they are expected to be limited in both level and abundance. 

s were analyzed in 22 major media samples (asphalt - 2 samples, concrete chips - 14 

samples, and concrete cores - 6 samples) and 15 supplemental media samples (air filters, loose media, 

sediment, sludge, soil, and wood). Of the 28 PCBIpesticide Contaminants for which analyses were 

performed, 16 were detected during analyses of the OU3 remedial investigation samples. Of the 

samples analyzed for 

the samples exceed 

parts per million (pp 

(TSCA) (40 CFR 

of detections for each pesticide/PCB analyzed in OU3 materials. 

/PCBs, 27 exceeded the Part B reference criteria; however, none of 

the TCLP limit. Also, none of the samples analyzed exceeded the 50 

limit for PCBs established by the Toxic Substances Control Act 

lowing sections discuss the frequency of detections and relative levels 

A.II.6.1 4.4’-DDD 

As shown on Tables A.II-1 and AB-2, 4,4’-D 

solid media samples, at a concentration of 1. 

The sample in which the pesticide was det ected from soil from Pile #2 (Southeast of 

Building 8) (G13). This same sample also detected maximum concentrations for Endosulfan II and 
Endrin. As a reference point, all 4,4’-DDD results were below the Part B reference criteria 

detected in only three percent (one of 35) of 

The geometric mean of all results is 3 -8 pgkg . 

(270 Pgflcg). 

Since 4,4’-DDD is not a COC, it is not further discussed in Appe 
E.$ 

.,., FF.?? ....... 
<+:+ .:.:.:+: 

. . . . .A. ...... . 
A.II .6.2 4.4’-DDE 

As shown on Tables A.II-1 and AX-2, 4,4’-DDE was detected in nine percent (three of 35) of solid 

media samples, with concentrations ranging from 0.69 to 94 pgkg. The geometric mean of all 

results is 4.4 pgkg. All three of the detected results were in concrete chip samples, with the 

maximum concentration in a sample collected from the Clearwell Pump House (18G). As a reference 

point, the Part B reference criteria for 4,4’-DDE is 190 pgkg, well above the detected 

concentrations. 

Since 4,4-DDE is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.6.3 4,4’-DDT 

able A.II-1, 4,4’-DDT was not detected in any of the 34 solid media samples. 

is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.6.4 Aldrin 

As shown on Table AX-1, aldrin was not detected in any of the 34 solid media samples. 

Since aldrin is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II .6.5 alDha-BHC 

As shown on Table 

alpha-BHC is not a 

ha-BHC was not detected in any,of the 35 solid media samples. Since 

t further discussed in Appendix A or Section 3.0. 

A. 11 .6.6 alr>ha-Chlordane 

As shown on Tables A.II-1 and AX-2, alpha-chlordane was detected in six percent (2 of 35) of solid 

media samples, with concentrations of 5.4 and 

2.1 pgkg. Both of the detected results were 

concentration in a sample collected from the t #3 (62). This same sample also detected 

the maximum concentration for gammachlordane. As reference points, one of the detected results 

kg .  The geometric mean of all results is 
e chip samples, with the maximum 

exceeded the Part B reference criteria for alpha-chlordane (49 pgkg) but did not exceed 20 times the 

TCLP limit for total chlordane (6000 pgkg). 
......................................... . . . . ../. . . . . . . . . . ...,., <A>::: .:,:: :.:.:..:. .:.:.:... ..... . . ... 

alpha-Chlordane is a COC because its concentration in one sample e&- ..... . , . . the Part B reference 

criteria, a fact which indicates a potential concern with direct contact,@However, . . . ... it was detected in 
only six percent of all solid media samples, and its detected concentrations are well below hazardous 

criteria governing its disposal in a landfill (40 CFR 261.24). Therefore, alpha-chlordene is 
considered not us significant compared to other organic COCs and will be further discussed in 

.,.,.::; ::: :a* c 

.......... :,:.:x.~.:.:. 

Appendix A but will not be discussed in Section 3.0. 

A.II. 6.7 Aroclor-1016 

As shown on Table AX-1, aroclor-1016 was not detected in any of the 37 solid media samples. 

Since aroclor-1016 is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.6.8 Aroclor-122 1 

able AX-1, aroclor-1221 was not detected in any of the 37 solid media samples. 

221 is not a COC, it is not further discussed in Appendix A or Section 3,O. 

A.II.6.9 Aroclor- 1232 

As shown on Table AX-1, aroclor-1232 was not detected in any of the 37 solid media samples. 

Since aroclor-1232 is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.6.10 . 

As shown on Table A 

Since aroclor-1242 i 

clor-1242 was not detected in any of the 37 solid media samples. 

C, it is not further disdussed in Appendix A or Section 3.0. 

A.II.6.11 Aroclor-1248 

As shown on Tables AX-1 and AX-2, aroclor-1248 was detected in five percent (2 of 37) of solid 

media samples, at concentrations of 53 and 17 

42 pg.kg. These detections were in samples 

maximum .concentration collected from the ent Plant Incinerator ( $ 9 ~ ) .  AS refereice 

points, both detected results exceed the Part B reference criteria for aroclor-1248 (8.3 pgkg) and the 
TSCA limit of 50,000 pgkg (40 CFX 761). 

. The geometric mean for all results is 

concrete chips, respectively, with the 

Aroclor-1248 is a COC because both detected results exceeded the WBTeference ......... criteria, a fact 

which indicates a potential concern with direct contact. However, it @as.&tected :.:.:.:< ,........ :.:< ........ in only six percent 

of all solid media samples, the maximum detected concentration is wein below the TSCA limit 

controlling its on-property and off-site disposal, and there are no hazardous criteria governing its 

disposal in a landfill (40 CFR 261.24). Therefore, Aroclor-1248 is considered not as significant 

compared to other organic COCs and is further discussed in Appendix A but will not be discussed in 
Section 3.0. 

:<A:< 

$2.: 3 

.Y,..... 
:y$.<>*)L.> 

A.II.6.12 Aroclor-1254 

AS shown on Tables A.II-1 and A.II-2, aroclor-1254 was detected in 38 percent (14 of 37) of solid 

media samples, with concentrations ranging from 41 to 5100 pgkg. The median of all results is 

110 pgkg. Five of the detected results were in soil samples, eight were in concrete samples, and one 

was in a loose media sample. The maximum detected concentration was in a soil sample collected 

from Pile #7 (Third Street) (G13). As reference points, all of the detected aroclor-1254 results were 
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above the Part B reference criteria (8.3 pglkg), but none exceeded the TSCA limit of 50,000 pglkg 

a COC because all of the detected results were above the Part B reference criteria, a 

fact which indicates a potential concern with direct contact. However, it was detected in only 

38 percent of all solid media samples, the maximum detected concentration is well below the TSCA 

limit controlling its on-property and off-site disposal, and there are no hazardous criteria governing its 

disposal in a landfill 

compared to other or 

Section 3.0. 

261.24). Therefore, aroclor-1254 is considered not as significant 

Cs and is further discussed in Appendix A but will not be discussed in 

A.II.6.13 Aroclor-1260 

As shown on Tables A.II-1 and AI-2,  aroclor-1260 was detected in 22 percent (eight of 37) of solid 

media samples, with concentrations ranging from 24 to 3400 pgkg. The median of all results is 

62 pgkg. Five of the detected results were in 
media. The maximum detected concentration 

from the top half inch from the Contaminat 

of the detected aroclor-1260 results were above the Part B reference criteria (8.3 pgkg), but none 

exceeded the TSCA limit of 50,000 pgkg (40 CFR 761). 

ete, two were in soil, and one was in loose 

or-1260 was in a concrete core sample collected' 

te Burn Pad (10D). As reference points, all 

Aroclor-1260 is a COC because all of the detected results were ab0 

fact which indicates a potential concern'with direct contact. Howev 

22 percent of all solid media samples, the maximum detected conc 

limit controlling its on-property and'off-site disposal, and there ar 

disposal in a landfill (40 CFR 261.24). Therefore,.aroclor-l260 is considered not as significanf 

compared to other organic COCs and is further discussed in Appendix A but will not be discussed in 

Section 3.0. 

B reference criteria, a. 

criteria governing its 

A.II.6.14 beta-BHC 

As shown on Table AB-1, beta-BHC was not detected in any of the 35 solid media samples. Since 
beta-BHC is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.6.15 delta-BHC 

ables AX-1 and AX-2, delta-BHC was detected in three percent (1 of 35) of solid 

with a concentration of 2.8 pgkg. The geometric mean of all results is 1.9 pgkg. 

as detected in a concrete chip sample collected from the top half inch from the Plant 9 

Substation (9D). There are no regulatory levels for use as reference points. 

Since delta-BHC is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.6.16 Dieldrin 

As shown on Tables 

samples, with conce 

3.9 pgkg. These detections were in samples of soil and concrete chips with the maximum 

concentration in a concrete chip sample collected from the top half inch from the Main Electrical 

Station (16A). Results for this same c 

endosulfan I, endosulfan sulfate, and endrin k 

dieldrin results were above the Part B refere 

A.II-2, dieldrin was detected in 15 percent (5 of 34) of solid media 

ging from 1.6 to 6.9 pgkg. 'The geometric mean of all results is . 

le also indicated maximum concentrations for 

Asa reference point, two of the detected 

. .  

Dieldrin is a COC because two of the detected results were above the Part B reference criteria, a fact 

which indicates a potential concern with direct contact. However, dieldrin was detected in only 
15 percent of all solid media samples, and there are no hazardous criteria governing its disposal in a 

landfill (40 CFR 261.24). Therefore, dieldrin is considered not as 

organic COCs and is further discussed in Appendix A but will not b 

compared to other 

sed in Section 3.0. 

A.II.6.17 Endosulfan I 

As shown on Tables A.II-1 and A.II-2, endosulfan I was detected in six percent (two of 35) of solid 
media samples, with concentrations ranging from 1.5 to 2.7 pg/kg. The geometric mean of all results 

is 1.9 pgkg. These detections were in wood and concrete chip, respectively, with the maximum 
concentration collected from the Main Electrical Station (16A). This same sample also detected 

maximum concentrations for dieldrin, endosulfan,sulfate, and endrin ketone. As a point of reference, 
all endosulfan I results were below the Part B reference criteria (160,OOO pgkg). 

Since endosulfan I is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.6.18 Endosulfan II 
ables A.II-1 and A.II-2, endosulfan II was detected in nine percent (3 of 35) of solid 

ith concentrations ranging from 1.6 to 11 pgkg. The geometric mean of all results 

ese detections were in samples of concrete chips and soil, with the maximum 
concentration from soil from Pile #2 (Southeast of Building 8) (G13). Also in the Pit #2 sample 

maximum concentrations for 4,4'-DDD and endrin were detected. As a point of reference, all 

endosulfan II results were below the Part B reference criteria (160,000 pgkg). 

Since endosulfan II is C, it is not further discussed in Appendix A or Section 3.0. 

A.II.6.19 

As shown on Tables AX-1 and AX-2, endosulfan sulfate w& detected in nine percent (3 of 35) of 

solid media samples, with concentrations ranging from 2.4 to 8.2 pgkg. The geometric mean of all 

results is 3.8 pgkg. All of the detected re 

maximum concentrations collected from th 

having the maximum concentration for 

endosulfan I, and' endrin ketone were 

were below the Part B reference criteria (160,000 pgkg). 

concrete chips, with two of the three - 
cal Station (16A). In the same sample 

e, maximum concentrations for dieldrin, 

of reference, all 'endosulfan sulfate results 

Since endosulfan sulfate is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.6.20 Endrin 

As shown on Tables AX-1 and A.II-2; endrin was detected in six p 

samples, with concentrations ranging from 0.98 to 22 pgkg. The 

3.8 pgkg. These detections were in samples of wood and soil, respectively, with the maximum 

concentration from soil Pile #2 (Southeast of Building 8) (G13). In this same sample, maximum 

concentrations for 4,4'-DDD and endosulfan 11 were detected. As reference points, the 20 times the 

TCLP limit for endrin is 400 pgkg and all results were below the Part B reference criteria 

(2 of 34) of solid media 

of all results is 

(8200 Pgkg). 

Since endrin is not a COC, it is not further discussed in Appendix A or Section 3.0. 
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A.II.6.21 Endrin aldehyde 

able A.II-1, endrin aldehyde was not detected in any of the 35 solid media samples. . 
ehyde is not a COC, it is not further discussed in Appendix A or Section 3.0. 

As shown on Tables A.II-1 and A.II-2, endrin ketone was detected in six percent (2 of 35) of solid 

media samples, with concentrations ranging from 1.6 to 7.1 pgkg. The geometric mean of all results 

is 3.7 pgkg. These.. 

maximum concentrati 

component 16A 

detected. There are 

were in samples of soil and concrete chips, respectively, with the 

the Main Electrical Station (16A). Also in this same sample, from 

centrations for dieldrin, endosulfan I, and endosulfan sulfate were 

levels for use as reference points. 

Since endrin ketone is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.6.23 gamma-BHC (Lindane) 

As shown on Table AX-1, gamma-BHC . .  (l 

samples. Since gamma-BHC (lindane) is 
Section 3.0. 

not detected in any of the 34 solid media 

is not further' discussed in Appendix A or 

A.II. 6.24 gamma-Chlordane 

As shown on Tables A.II-1 and A.II-2, gamma-chlordane was det 

solid media samples, with concentrations ranging from 0.42 to 76 p 

results is 2.0 pgkg. These detections were in samples of soil and ete chips, with the maximum 

detected concentration of gamma-chlordane from Quonset Hut #3 (62). Also in this same sample 

from component 62, the maximum concentration for alpha-chlordane was detected. As a reference 

point, approximately 3 percent of the gamma-chlordane results exceeded the Part B reference criteria 

percent (3 of 35) of 

e geometric mean of all 

(49 Ccg/kg). 

gamma-Chlordane is a COC because its concentration in one sample exceeded the Part B reference 

criteria, a fact which indicates a potential concern with direct contact. However, gamma-chlordane 

was detected in only nine percent of all solid media samples, and there is no WAC for its on-property 

or off-site disposal. Therefore, it is considered nor as significant compared to other organic COCs 

and is further discussed in Appendix A but will not be discussed in Section 3.0. 
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A.II.6.25 HeDtachlor 

able A.II-1, heptachlor was not detected in any of the 34 solid media samples. Since 

ot further discussed in Appendix A or Section 3.0. 

. .  

As shown on Tables A.II-1 and AX-2, heptachlor epoxide was detected in three percent (1 of 35) of 

solid media samples, with a concentration of 1.1 pgkg. The geometric mean of all results is 

1.9 pgkg. The s 
from the top 1/2-inch 

component (6D) the 

media (loose media). 

heptachlor epoxide (7 pgkg) or 20 times the TCLP limit for heptachlor (and its epoxide) 

(160 Ccg&9. 

ch the pesticide, was detected was a concrete chip sample collected 

Plant 6 Electrostatic Precipitator (Central) (6D). Also in this same 

concentration for methoxychlor was detected, however in a different 

ce points, none of the results exceed the part B reference criteria for 

Since heptachlor epoxide is not a COC, it is no er discussed in Appendix A or Section 3.0. 

y.:.:.:.. ..:.:.:.:. ..... .......... . .  .&? A.II .6.27 Methoxychlor .:,:&*.:. .:.:<:$$$;.;.!.: ..: .:.:E... 

As shown on Tables A.II-1 and AX-2, methoxychlor was detected in three percent (one of 35) of 
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14 

solid media samples, with a concentration of 140 pgkg. The geometric mean of all results is 19 

20.4 pgkg. The sample in which the pesticide was detected was a loose media sample collected from 

the Plant 6 Electrostatic Precipitator (Central) (6D). Also in this smgetmponent (6d), the maximum 
concentration for heptachlor epoxide, however in a different media (&g& chip). As a reference 

_....._ .. i .. 

.,.. .... x: 

point, the result is below 20 times the TCLP limit for methoxychlor ,,”:”::: ~ ~ 0 0 , O O O  pgkg) and the Part B 
:.:.:,>.:;k:k.:.:. 

reference criteria (140,000 pgkg). 

Since methoxychlor is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.6.28 Toxaphene 

As shown on Table A-II-1, toxaphene was not detected in any of the 35 solid media samples. Since 
toxaphene is not a COC, it is not further discussed in Appendix A or Section 3.0. 

A.II.7 TCLP Results 

Forty-six samples of OU3 media 5 masonry, 6 acid brick, 12 transite, 10 concrete chip and 16 

concrete core) were collected for analysis by the toxicity characteristic leaching procedure (TCLP) (40 

A.II-93 9/08/95 4:06 a.m. 
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CFR 261 App. II). This procedure is designed to conservatively estimate the amount of a 

will leach from a sample in a landfill. In simple terms, the procedure specifies that 

f a solid sample be ground, placed in 2 liters (L) of acidified water, shaken together 

, the liquid separated from the solids, and the concentration of contaminants in the 

liquid measured. If the concentration of specified contaminants in the liquid exceeds regulatory levels 

(40 CFR 261.24), the solid material is classified as hazardous. Samples of liquids that exceed the 

regulatory limits are also considered hazardous. 

A significant factor 

a factor of 20 (i.e., 2 
another way : 

e is that contaminants in the solid sample that leach are diluted by 

iliters [d] per 100 g or 20 ml/g or 20 LMogram Fg]). Stated 
. . . . . . . . . . . . . . . , 

g a  100 mg solid sample contains 2.0 mg of a given contaminant (i.e., a conceq&.on of 2.0 

mgl100 mg or 20 mghg) and it all leaches in the TCLP test, its concentration in the leachate 
will be 1 mgk. 

This factor is useful in making detenninatio r or not a material can be hazardous based 

on the concentration of regulated chemicals in the solid sample. If the concentration of a specified 

chemical is less than 20 times the respective TCLP limit, it m o t  be hazardous. If the concentration 

is greater than 20 times the TCLP limit, it may be hazardous, but a TCLP analysis must be 

performed to be sure. :.>m;cy$5<:<:fl*. <.:.:.:.: .. ..:.: .:.:.:.:. ..... ..... ..... 2%: 

$1.. ....... ~ ..,. :.$$ 
: 

.,.. . .... A.*, .... 5. ....A 
Y ..... . .... ....... < .:. 

In the 46 samples that were analyzed using the TCLP test, 17 regulad . ..... . . .,., c h e ~ c a l s  were detected. 
:.:.:<:i$::::~.:.:. 

Chromium, lead, and cadmium were detected the most often: chromium in seven samples (three acid 

brick and four concrete), lead in seven samples (three in acid brick, three in concrete, and one in 

masonry), and cadmium in six samples (three acid brick and three concrete). Of the samples that had 

detected levels of regulated chemicals, the concentrations in three samples exceeded specified TCLP 

limits for five chemicals, as shown below, and are considered hazardous. 
Sample Sampled TCLP Result TCLP Limit 

5 4 A W  Masonry Lead 11 5.0 

9AM8 Transite 1 ..Q-Dichlorobenzne 17.2 7.5 
Hexachlorobutadiene 14.9 0.5 
Nitrobenzene 28.3*? 2.0 

Number Media Contaminant &!dU 0 

2 

2A-014 Transite Tetnchloroethene 59 0.7 
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Another use for the TCLP results is to d e t e d e  the amount of individual chemicals that leach during 

te: 1) whether the 20 times TCLP level is too conservative, and 2) how much may 

osal. To determine this, the concentration of the contaminant in the solid sample must 

the 46 samples for which TCLP analyses were performed, the concentration of at least 

s (Le., radiological, inorganics, semivolatiles andor volatiles) was 

determined in the solid phase of 33 of the same or nearby samples (6 acid brick, 2 masonry, 9 

concrete chip, and 16 concrete cores). Tables A.II-3, A.II-4, A.II-5, and A.II-6 compare the total 

and TCLP results fo 

respectively. Note 

maximum concentrati 

reasonable. Note al 

than (<) sign. 

les for radionuclides, inorganics, semivolatiles, 'and volatiles, 

yses in which the leachate concentration was below the theoretical 

on all of the metal in the solid sample leaching, are considered 

comparison purposes, nondetected results are designated with a less 
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A.II.7.1 Radionuclides -* 14 

15 

16 

<:::. 
5 . . _  

Note that there are no TCLP limits for radionu . However, a few acid brick and concrete 

samples were analyzed using the TCLP test t conservative estimate of the percentage of 

contaminants that leach. 17 

18 

Acid Brick 

Two acid brick samples were analyzed for radionuclides using the TCLP test. All of the 

radionuclides, except cesium-137, were detected in .both the solid pW'iitiii:%he .:.:<... leachate. 

Cesium-137, however, was not detected in the leachate of either samp&&$om .... .... 0.3 percent 
:e::: 

......I. ..:.:.:.: 

(technetium-99) to 78 percent (neptunium-237) of the radionuclides Igkhed in the TCLP test. .._. c:::c:: .... ........... .?.. ........ 

Concrete 

Four concrete samples were analyzed for radionuclides using the TCLP test. Sample results indicate 

that most of the radionuclides were detected in both the solid phase and the leachate. The major 

exceptions were cesium-137, and strontium-90. Cesium-137 was not detected in the solid phase or 

leachate of any of the samples, and strontium-90 was not detected in the solid phase of three samples. 

Because of the low apparent percentage of most radionuclides that leached from the samples taken 

from the Metals Production Plant @A), the two samples are not considered representative. Even 

excluding these samples, a quantity of less than 0.1 percent (thorium-230) to 56 percent (technetium- 

99) of the radionuclides leached in the TCLP test. e 
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Masonrv 

onry samples were analyzed for radionuclides. 

. .  
Acid Brick 

Three acid brick samples were analyzed for inorganics using the TCLP test. Only two TCLP metals, 

chromium (at 127 mgkg) and lead (at 169 mgkg), were detected at greater than 20 times the TCLP 

limit. chromiumw 

well below the TCLP 

chromium leached fro 

in the TCLP leachate of the corresponding sample at 0.116 mg/L, 

5.0 mg/L. Analytical results indicate that only two percent of available 

lid sample. Lead was detected in the TCLP leachate of the solid . 

at 0.0727 mg/L, well below the TCLP limit of 5.0 mg/L. Results . ,sample exceeding 20 

indicate that only one percent of the available lead leached from the solid sample. Based on these 

results (assuming a maximum of two percent of any TCLP metal with a high initial concentration in 
the solid phase would leach during the TC 

characteristically hazardous due to TCLP metal 

~n a11 oi the samples, from 0.9 percent ( 

maximum of 35 percent (lead) of any'TCLP metal, leached out in the TCLP test. Based on these 

data (assuming a maximum of 35 percent of any TCLP metal would leach during a TCLP test),,only 

four samples would be considered characteristically hazardous due to TCLP metals, two for 

chromium and two for lead. Conservatively, however, a wncmtrz&@q$B ........ times the TCLP limit 

id brick samples would be considered 

ent (cobalt) of the TAL inorganics &d a 

:.:.:.:.: 

in the solid sample will be used to estimate the amount of acid b&,\,that ........ . .............._ ........ is potentially 

hazardous. 
......... ..:. 
...,.... : . x..):.. 

x.x.: .....in 

i:..... .A,..... ...... 

. ........ .,... _L. 

$$;$ 

,.<%.. . , 

Concrete 

For five ofthe concrete samples that were analyzed for inorganics using the TCLP test, a 

corresponding solid sample was also analyzed. Only one TCLP metal, lead (at 105 mgkg), was 

detected at greater than 20 times the TCLP limit in the solid sample corresponding to the sample 

analyzed using the TCLP test. Lead was detected in the leachate of the corresponding sample at 

0.0075 mg/L, well below the TCLP limit of 5.0 mg/L and indicating that only 0.14 percent of the 

available lead leached from the solid sample. Based on this result (assuming a maximum of 0.2 

percent of any TCLP metal would leach during the TCLP test), no concrete samples would be 

considered characteristically hazardous due to TCLP metals. 
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From 0.1 percent (iron) to 57.9 percent (sodium) of the TAL inorganics, .and a maximum of ten 

of TCLP metals, leached in the TCLP test. Based on these data (conservatively 

1 

. . . . . . . 
2 

3 of 25 percent of any TCLP metal would leach during a TCLP test), ten samples 

ered hazardous for lead and two for chromium. 4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

As noted in Section 2.3, the concrete chip samples are not truly representative. In most cases, the 

samples were taken from the top l/Zinch of an assumed 8-inch thickness. 

concrete chip is ass 
The concrete below the 

at the OU3 baseline concentration for all inorganics. This would 

ith the highest lead concentration would not be hazardous. 

te that 20 times the TCLP limit is overly conservative, they are not 

indicate that even the 

, Although all of thes 

consistent enough to make a definitive assessment. Therefore, a concentration of 20 times the 

TCLP limit in the solid sample wiU be used to estimate the amount of concrete that is potentially 

hazardous. 14 * 

I5 

Masom 16 

In the two ximsonry samples analyzed for 

(at 13,000 mgkg), was detected at greater than 20 times the TCLP limit in the solid sample 

:TCLP inorganics, only one TCLP metal, lead . 17 

18 

corresponding to the sample analyzed using the TCLP. Lead was detected in the leachate of the 

corresponding sample at 11 mg/L, above the TCLP limit of 5.0 mg/L. But only 1.7 percent of the 

available lead leached from the solid sample. Based on this result ( 

percent of any TCLP metal would leach during the TCLP test), tw 

considered characteristically hazardous due to lead. 

a maxim= of two 

samples would be 

The sample in which the leachate concentration exceeded the TCLP limit for lead is the only one for 

which the estimate of the amount of any inorganic that leached is considered reliable. Based on these 

results, no conclusions can be made regarding the leachability of inorganics from masonry. 
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As noted in Section 2.3, the masonry samples are not truly representative. In most cases, the samples 

were taken from the top l/Zinch of an assumed 8-inch thickness. The masonry below the concrete 

chip is assumed to be at the OU3 baseline concentration for all inorganics. This would indicate that 

both masonry samples with the maximum lead concentrations would still be hazardous if a 32 
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34 

representative sample were collected. Therefore, a concentration of 20 times the TCLP limit in the 

solid sample will be used to estimate the amount of concrete that is potentially hazardous. 
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A X .  7 -3 Semivolatiles 

samples were analyzed for both total and TCLP semivolatile organics. Only nine (2- 

e, 4bromophenyl phenyl ether, Cnitrophenol, benzo(a)pyrene, chrysene, 

fluoranthene, phenanthrene, phenol, and pyrene) semivolatiles were detected in the solid phase of one 

sample and only two (di-n-octyl phthalate and fluoranthene) in the second. No semivolatiles were 

detected in the leachate from either sample. There are no TCLP limits for any of the detected 

semivolatiles. Since... 

be made regarding th 

most of the nondetec 

above TCLP limits, 

expected to be characteristically hazardous due to semivolatiles. Conservatively, 20 times the TCLP 

limit is used to estimate the amount that is potentially hazardous. 

ere so few detections of semivolatiles in acid brick, 'no conclusions can 

ility of semivolatiles. ,In addition, although the detection limits for 

are somewhat higher than the detected results, they are still well 
~ 

e and well above 20 times TCLP for the solids. NO acid brick is 

,.??. .%. 
<;:: :*:, ,.:.:.:.:.:.. 
.(.. . ..,...... ..... .:.:.:.:.. ... .... ,.... Concrete 

Four concrete samples for which TCLP analy 

contamination. ' Only eight semivolatiles (b 

butyl phthalate, di-n-octyl phthalate, fluoranthene, phenanthrene - in all  four, and pyrene) were 

detected in the solid sample, and only one (phenanthrene) was detected in the.leacbate. Phenanthrene 

was detected in all four solid samples, but only in one leachate sample, and fluoranthene was detected 

in two solid samples. All other detected semivolatiles were only one solid. There are no 

TCLP limits for any of the detected semivolatiles. 

performed were also analyzed for semivolatile 

cene, butyl benzyl phthalate, chrysene, di-n- 

,.,.::*:::A:: ...,._ . . . . . . . . . . . . 
Because of the large number of nondetected results, only one of the estimates of the amount of any 

semivolatile that leached is considered reliable, thus no conclusions can be made regarding the 

leachability of semivolatiles from concrete. Therefore, 20 times the TCLP limit is used to estimate 

the amount that is potentially hazardous. 

Masonrv 
Neither of the masonry samples was analyzed for semivolatiles using the TCLP test. 

AX-98 9/08/95 4:06 a.m. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

e 
19 

m 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

6 34 



FEMP-OU3-RVFS-DRAFT' 
September 11, 1995 

A.II.7.4 Volatiles 

of two of the acid brick samples for which the TCLP test was performed were was 

latile organics. Only seven volatiles (1, 1 , l  ,-trichloroethane, ethylbenzene, methylene 

trachloroethene, xylenes ( d p ,  0, and total), one of which is regulated by RCRA 

(tetrachloroethene), were detected in the solid sample and only one, benzene (which is-regulated by 

RCRA) was detected in the leachate. The solid sample did not exceed 20 times the TCLP limit, and 

the leachate sample di 
volatile that leached 

leachability of volat 

amount that is dous. 

ceed the TCLP limit. None of the estimates of the amount of any 

ered reliable; thus no conclusions can be made regarding the 

cid brick. Therefore, 20 times the TCLP limit is used to estimate the 

Concrete 

The solid phase of 18 concrete samples for which TCLP analyses were performed was also analyzed 

for volatile organic contamination. Only 10 vo were detected in the solid sample,. and only 11 . 

volatiles were detected in the leachate. The volatiles were detected in the solid samples: 

1, 1 , 1-Richloroethane - in four samples; 2-b one, and 4-methyl-2-pentanone - in three 

samples; benzene, and ethylbenzene - in ten samples, methylene chloride, and tetrachloroethene - in 

five samples; toluene - in seven samples; and xylenes [ d p ,  0 ,  and total] - in eight samples. Volatiles 

detected in the leachate were l,l,l-trichloroethane - in seven samples [including the four where it was 

detected in the solid phase]; 2-butanone, 4-methyl-2-pentanone - in 
which it was detected in the solid phase]; benzene - in two samples; 

samples; chlorobenzene, chloroform, and ethylbenzene - in eight s 

was detected in the solid phase]; tetrachloroethene, and toluene - in five' samples 9 [including two in 

which it was detected in the solid phase]; .and total xylenes - in eight samples [including seven in 

which it was detected in the solid phase]. Because of the detection of ethylbenzene, toluene, and 

xylenes in many of the same samples, it is likely that this contamination is a result of spills of 

gasoline or other petroleum product. 

les [including two in 

disulfide - in nine 

uding seven in which it 

TCLP limits exist for only four of the detected volatiles, 2-butanone, benzene, chloroform, and 

tetrachloroethene. The concentration of 2-butanone in the one solid in which it was detected was well 

below 20 times the TCLP limit (2.6 mgkg detected, versus a 20 times the TCLP limit value of 4000 

mgkg). Both detected concentrations of benzene in the leachate were well below the TCLP limit (a 

maximum detected concentration of 0.048 mg/L versus a TCLP limit of 0.5 mg/L). The detected 
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concentration of chloroform in the leachate of one sample was well below.the TCLP limit (0.001 

, versus the TCLP limit of 6.0 mg/L). All detected concentrations of tetrachloroethene 

les were well.below 20 times the TCLP limit (maximum of 23 pgkg detected, 

s the TCLP limit value of 14,000 pgkg). 

Primarily because of the large number of non-detected results, only nine of the estimates of the 

amount of any volatile that leached are considered reliable; thus no conclusions can be made 

regarding the 1 olatiles from concrete. Therefore, 20 times the TCLP limit is used to 

estimate the amount tentially hazardous. 

Masonry 

Neither of the masonry samples was analyzed for volatiles using the TCLP test. 
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A.III SUMMARY OF CONTAMINATION BY MEDIA 0 
presents the results of the Operable Unit 3 (OU3) remedial investigatiodfeasibility 

study (RVFS) field sampling program. The data in this attachment is organized according to sampled 

medium type. This organization provides the mechanism for identifying the media within OU3 which 

are of primary concern in terms of the level and extent of contamination. 

Table A.III-1 s 

sampled media types. 

characterize OU3, and supplemental media, which were collected to support the characterization of . 

OU3 and provide data for a baseline risk assessment. Since no baseline risk assessment is being 

performed (see Section l.O), the supplemental samples are only used to support the characterization 

provided by the major media. 

results of analyses of samples collected during the field program by 

is separated into two parts: major media, which were collected to 

A.III.2 MAJOR MEDIA 
Major media includes acid brick, asphalt, c s and cores), masonry, steel coaiings, and 

transite. The following sections describe the contarmna * tion associated with each of these. 

A.III.2.1 Acid Brick 
Acid brick was used in several wet process areas as a protective laye 

is a heat-treated material that is non-porous and resistant to chemical 

nonporous, significant penetration of .contaminants is not expected. 

chipping away the surface using a jackhammer, hammer drill, or chisel. The sampling was intended 

to be representative of the maximum expected radiological and chemical contamhution (note that 

these locations may be different) based on norintrusive sampling results and process knowledge. 

underlying concrete. It 

Since acid brick is 
les were collected by 

~. 
.:.:.x. .:.>. . . ... ./T .... i' $83 .> 

:s;:::< 
. .  A total of 33 acid brick samples were taken for analysis of radiological and chemical c o h o n .  

... . 

Note that one of the samples was analyzed only for volatile organics and not inorganics <.:.:.:.: @he 

following describes the results of the analyses of acid brick samples. In summary, acid brick contabs 

elevated levels of isotopic and elemental uranium, isotopic thorium, technetium-99; and radium-228, 

*w:t.:.:. 
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and samples from five components contain potentially hazardous levels of chromium, lead, and 29 

mercury. . a 30 
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A.III.2.1.1 Radiolopicd- Contamination 

adiological sample analyses for acid brick are statistically summarized in 

Table A.III-1 indicates that the number of analytical results available from zcid brick 

clide varies: 

21 analytical results were reported for cesium-137, lead-210, radium-226, 
radium-228, strontium-90, technetium-99, uranium-234, and uranium, 

20 analytical results are reported for americium-241, neptunium-237, 
utoniUm-239/240, p010niUm-210, ~raniUm-235/236, and 

ts are reported for plutonium-241, thorium-228, thoriUm-230, 

6 analytical results are reported for thorium-227. 

All radioactive constituents were detected in at least one sample, with the exception of thorium-227. 

Radionuclide sample analytical results can be 

concentration and Part B reference criteria 

reveals that the mean sample result exceeds the corresponding concrete baseline or Part B reference 

criteria for the following radionuclides (sample-to-baseline/screen ratios are included in parentheses 

for each radionuclide) : 

with the corresponding concrete baseline 

. ~omparisoi with these two parameters 

Comarison with Baseline 
Americium-241 (4.0) 
Cesium-137 (2.6) 
Lead-210 (8.1) 
Neptunium-237 (2.0) 
Plutonium-23 8 (4.8) 
Plutonium-239/240 (3.4) 
Plutonium-241 (2.2) 
P010niUm-210 (2.9) 
Radium-226 (3.0) 
Radim-228 (16.3) 
Technetium-99 (35 -6) 
Thorium-227 (1.1) 
Thorium-228 ( 16.7) 
ThoriWn-230 ( 16.8) 
Th0rh.~1~232 (5.7) 
uranium (59.4) 
Uranium-234 (80.3) 
Uraqium-235/236 (63.8) 
Uranium-238 (34.4) 

Lead-210 (59.8) 
Neptunium-237 (21.7) 
Pl~t~niUm-238 (1 -2) 

Radium-228 (6.2) 
Thorium-227 (13 105) 
Thorium-228 (2.5) 
Thorium-230 (2983) 

Radium-226 (7593) 

Uranium (129.6) 
Uranium-234 (7.8) 

Uranium-235/236 (2033) 
Uranium-238 (123.9) 

P010ni~m-210 (3115) 
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'I 
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29 
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The geometric mean of sample analytical results is used for comparing lognormal and the arithmetic 

r comparing normally distributed radionuclide sample results to baseline and Part B 
a radionuclide concentrations. The mean of sample results exceeds the baseline 

y the greatest ratios for: technetium-99, uranium, uranium-234, ur@um-235/236, and 

uranium-238. The mean exceeds the Part B reference criteria concentration by the greatest ratios for: 

1 

2 

3 

4 

5 

6 radim-226, thorium-228, uranium and two of its isotopes, uranium-235/236 and Uranium-238. 

The minimum sample 

criteria concentration llowing radionuclides: 

ected exceeds the corresponding concrete baseline or Part B reference 

Comparison with Part B reference 
Cesium-1‘37. 

Cesium- 137 Lead-210 
Radium-228 Neptunium-237 
Thorium-228 Radium-226 
Th~riUm-230 Thori~m-228 
Thorim-232 

aniUm-235/236 

This indicates that these analyte’s baseline or Part B reference criteria concentrations ex& the 

7 

8 

9 

10 

11 
12 
13 

14 

15 

16 

17 

18 

19 

m 
21 

P 

23 

analyte’s detection limits. Note that the list of radionuclides with all results.greater than the Part B 
reference criteria concentration is longer than the list of radionuclides with all results greater than the 

baseline concentration. This is partially attributable to Part B refer a concentrations that 26 

24 

25 

are substantially lower than baseline concentrations for several radi n 

. 2 8  

29 

30 

every radionuclide sampled. 31 

32 

None of the maximum sample results detected are less than the corresponding baseline or Part B 
reference criteria concentration. This indicates that acid brick in OU3 contains elevated levels of 

TCLP Results: 33 

Two acid brick samples were analyzed for radionuclides using the TCLP test (see 

complete results). All of the radionuclides, except cesium-137 which was not detected 

of either sample, were detected in both the solid phase and the leachate. From 0.3 percent 

(technetium-99) to 78 percent (neptunium-237) of the radionuclides leached out in the TCLP test. 

34 

35 

36 

37 

3a 

39 
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A.lII.2.1.2 InorPanic Contamination 

nents, 24 acid brick samples, were taken for analysis of TAL inorganics. As shown 

1 and A.m-2, all of the 23 inorganic chemicals for which analyses were performed, 

, were detected and all but six (antimony, beryllium, cadmium, selenium, silver, and 
thallium) were detected in at least 12 samples. Three inorganics (barium, iron, and manganese) were 

each detected in all’24 samples. 

Since there are no b 

concrete were used as 
samples exceeded the line concentration of inorganics in concrete for at least one analyte. 

The baseline c barium, copper, lead, and mercury were exceeded in over half of the 

samples. The average concentration of antimony, barium, chromium, copper, lead, mercury, nickel, 

potassium, selenium, and zinc all exceeded the OU3 baseline concentration in concrete. The average 

concentration of mercury and lead are the 

29 and 26, respectively. 

centrations available for acid brick, OU3 baseline concentrations for 

nce for evaluating the level of contamination. All 24 acid brick 

, exceeding the baseline levels by factors of 

As described in Appendix A.3, a second r 

brick is the Part B reference criteria. The maximum concentrations of all inorganics except four 

(arsenic, beryllium, chromium, and copper) are below these screening levels. Most significant of 

these are arsenic and beryllium, which exceeded the respective screening levels by factors of 638 and 

320, respectively. The average concentrations of only two, arsenic 

levels; by factors of 73 and 39, respectively. 

aluating the level of contamination in acid 

ium, exceeded these 

Table A.m-3 summariZes.the inorganic contamination in acid bri 20 times the TCLP 

limit. Ten samples exceeded one or more of the limits for chromium, lead, or mercury. Lead was 

detected at concentrations greater than 20 times the TCLP limit (i.e., greater than 100 mg/kg) in five 

samples, with concentrations up to 518 mgkg. Chromium was detected at concentr 

20 times the TCLPlimit (i.e., greater than 100 mgkg) in four samples, with 

407 mg/kg, and mercury was detected at concentrations greater than 20 times 

greater than 4.0 mgkg) in two samples, with concentrations up to 5.2 mgkg. 

The most extensive inorganic contamination is associated with the Denitration Area of the Ore 

Refinery Plant (2A), where results exceeded 20 times the TCLP limit for both chromium and lead. 
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TCLP Results: 

k samples were analyzed using the toxicity characteristic leachate procedure (TCLP). 

gh A.II-6 compare the results of the TCLP analyses with those'for total 

ote that only analyses where the leachate concentration was below the theoretical 

maximum concentration, based on all of the metal in the solid sample leaching, are considered 

reasonable. 

Only two TCLP me 

than 20 times the TC 

the respective sample 

two percent of avail 

leachate of the respective sample at 0.0727 mg/L, well below the TCLP limit of 5.0 mg/L. This 
indicated that only one percent of the available lead leached from the solid sample. 

mium (at 127 mgkg) and lead (at 169 mgkg), were detected at greater 

in the solid sample. Chromium was detected in the TCLP leachate of 

mg/L, well below the TCLP limit of 5.0 mg/L and indicating that only 

leached from the solid sample. Lead was detected in the TCLP 

From 0.9 percent (arsenic) to 66 percent (c 

percent (lead) of any TCLP metal,'leached ou 

TCLP limit in the solid sample will be us 

TAL inorganics, and a maximum of 35 

CLP test. A concentration of 20 times the 

ively estimate the amount of acid brick that is 

potentially hazardous. 

A.III.2.1.3 Semivolatile Organic Contamination 

Three acid brick samples from two components were analyzed for 

Only 12 of the 64 semivolatiles for which analyses were performed 

Benzo(b)fluoranthene, chrysene, and fluoranthene were each detect 

detected semivolatiles were found in only one sample. 

e organic constituents. 

1 

2 
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24 

The maximum and average concentration of only two semivolatiles, benzo(a)pyrene and 

benzo(b)fluoranthene, exceeded the Part B reference criteria. The maximum concentrations exceeded 

these levels by factors of 39 and 1.2, respectively. 

No semivolatiles for which a TCLP limit exists were detected. 

26 

t7 

28 

29 

30 

31 

TCLP Results: 32 

Two acid brick samples were analyzed for TCLP semivolatile organics (see Attachment A.II for 

complete details). Only nine semivolatiles were detected in the solid phase of one sample and only 

33 

34 
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two in the second. No semivolatiles were detected in the leachatc from either sample. There are no 

r any of the detected semivolatiles. Since most of the detection limits for semivolatiles 

the 20 times TCLP value, no acid brick is expected to be characteristically hazardous 

des. Conservatively, 20 times the TCLP limit is used to estimate the amount that is 
. .  

potentially hazardous. 

A.III.2.1.4 Volatile Organic Contamination 

Four acid brick s 
11 of the 36 volatiles 

two samples. All 0th 

two components was analyzed for volatile organic constituents. Only 
h analyses were performed were detected. 2-Butanone was detected in 

ted volatiles were found in only one sample. 

The maximum and average concentration of all detected volatiles were below the respective Part B 
reference criteria. . 

The only detected semivolatiles for which TC 

which were detected at concentrations of 8 
14,000 pgkg (i.e., 20 ,times’the TCLP 1 

ts exist were 2-butanone and trichloro.:thene, 

, respectively, well below the 4,0OC,OOO and 

O even be potentially hazardous. 

TCLP Results: 

Two of the acid brick samples were analyzed for volatile organics using the TCLP test (see 
Attachment A.II for complete details). Only seven volatiles, one oPW&W@ :::= regulated by RCRA, 

(tetrachloroethene) were detected in the solid sample and only one, w&h$ regulated by RCRA, 
(benzene) was detected in the leachate. The detected concentration @&e solid sample did not exceed 

20 times the TCLP knited and the detected value in the leachate sample did not exceed the TCLP 

limit. Since most of the detection limits for volatiles were well above 20 times the TCLP value, no 

acid brick is expected to be characteristically hazardous due to volatiles. Conservatively, 20 times the 

......... 

......... 
=$ ... 

,. #$?. 
d. ....A .,,.A<. 

TCLP limit is used to estimate the amount that is potentially hazardous. 

A.III.2.1.5 PesticidePCB Contamination 

None of the acid brick samples were analyzed for pesticides or PCBs. 

<m,$x:.,A..., ..... %..V ....... ~,,, ............A. .. :<.:.:.:. :-: ..:.:.: 8 :$::?: .... ... :.>:.:.: $ 
33:; ......... 
$$g 
$$$ 
..c ..... 
.:<.:.:. 

*AYU*,x, 

......... ..... 
:*,::: ..... 

, , ,.,:?:::::.. 

A.III.2.2 Asphalt 

Asphalt is a common material used in the construction of roads and parking lots at the FEW. 

Samples of asphalt were collected by chipping away the surface using a jackhammer, hammer drill, or 

A.III-6 09/08/95 1 2 0  am. 
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chisel. The sampling was intended to be representative of the maximum expected radiological and 

tion (note that these locations may be different) based on nonintrusive sampling 

A total of four asphalt samples were taken for analysis of radiological and chemical contamination. 

elemental uranium but no samples are potentially hazardous. 

5 

6 

7 

The following describes the results of those analyses. In summary, asphalt contains elevated levels of 

8 

A.III.2.2.1 9 

The results of radiolo le analyses for asphalt are statistically summanzed in Table A.III-1.. 

ults are available from asphalt for americium-241, cesium-137, 

10 

11 

12 

13 

14 

Is 

' This indicates four 

lead-210, neptunium-237, plutonium-238, plutonium-239/240, polonium-210, radium-226, 

radium-228, strontium-90, techetium-99, thorium-228, thorium-230, thorium-232, uranium, 

~raaium-234, ~raniUm-235/236, and ~raaium- ith the exceptions of americium-241 and 

neptunium-237, all radionuclides and uranium etected in at least one sample. 
.... .... ....-. ..... .... ...... . . . . . . . . .:.:. .>:.:.:.. .... .,.....,...,.,.,.,. :.:.:Q 

i..,,jj,,i ..., "".. ."" .... ... 
..... ..... ... ..... 

Radionuclide sample analytical results can be: compared with the corresponding concrete baseline 

reveals that the mean sample result exceeds the corresponding concrete baseline or Part B reference 

criteria for the following radionuclides (sample-to-baselinekcreen ratios are included in parentheses 

. 17 

18 

19 

20 

concentrations and Part B reference criteria concentrations. Comparison with these two parameters 

16 

for each radionuclide): 

ComDarison with Baseline 
Americium-24 1 ( 1.1) 

Pl~t~nium-238 (1.4) Neptunium-237 (1 1.6) 
Lead-210 (1.5) 

P010ni~1~l-210 (1.8) Polonium-210 (4.9) 
Radium-228 (2.0) Radium-226 (1 346) 

Thorium-228 (1.2) Thorium-228 (956.8) 
Technetium-99 (8.3) Strontium-90 (5.6) 

uranium (11.0) Uranium (550.3) 
Urani~-235/236 (1.2) Uranium-234 (1.6) 
Uranium-238 (1.7) 

The arithmetic mean is used for comparing results that can not be assigned a statistical distribution to 

21 

P 
P 
24 
25 
26 

27 

28 

29 
30 

31 

32 

33 

34 

35 

36 

concrete baseline and Part B reference criteria radionuclide concentrations. The mean of sample 

results exceeds the baseline concentration by the greatest ratios for: technetium-99 and uranium. The 38 

n 
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mean exceeds the Part B reference criteria concentration by the greatest ratios for: radium-226, 

d uranium. 

sample result detected exceeds the corresponding concrete baseline or Part B reference 

criteria concentration for the following radionuclides: 

ComDarison with Baseline 

Technetium-99 
Pl~tonium-238 

Uranium 

ComDarison with Part B reference 
Cesium-137 

Radium-226 
Strontium-90 

Uranium 
Uranium-235!236 
Uranium-238 

Lead-2 10 

Thorium-228 

This implies that an analyte's baseline or Part B reference criteria concentration exceeds the analyte's 

detection limit. Note that the list of radionucli 

criteria concentration is longer than the list o 

concentration. This is partially attributable rence criteria concentrations that are 

substantially lower than baseline concentrations for several radionuclid&. 

th all results greater than the Part B reference 

clides with all results greater than the baseline 

The following radionuclides were not detected above their corresponding baseline or Part B reference 

criteria concentrations: 

Comarison with Baseline 
PlutoniUm-239/240 

... .,......... * Y.. .. v........... .i 
,...>...'....I. ..<.A- ,......A ... *:<.:< ..... < 

X.." .:+s . . ... .. 
.... . .... 
=:* ...:... :: reference criteria 
:;A:, 

..z<:.:.:.. , . 
plutonium-23@: 
PlutoniUm-23P7z40 
Technet ium-99 
Cesium-137 
Th~riUm-230 
Thori~m-232 

This indicates that these radionuclides were not found in significqt concentrations 

sampled. 

A.III.2.2.2 Inorganic Contamination: 

Four asphalt chip samples were taken from three components and analyzed for TAL inorganics. As 

shown on Tables A.III-1 and A.III-2, all of the 23 inorganic chemicals for which analyses were 
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performed, except seven (antimony, beryllium, cadmium, mercury, selenium, silver, and thallium), 1 

2 

3 

4 

Ten inorganics (arsenic, barium, calcium, iron, lead, magnesium, manganese, 

, and Zinc) were detected in all four samples. 

Since there are no baseline concentrations available for asphalt, baseline concentrations for concrete 5 

6 

7 

8 

9 

10 

are used as a reference for evaluating the level of contamination. All asphalt samples exceeded the 

OU3 baseline concentration of inorganics in concrete for at least one analyte. 

and zinc), and the 

values. The average 

of 1.2 and 2.6, 11 

The maximum 
concentrations of 0 rganics (arsenic, calcium, lead, magnesium, manganese, vanadium, 

ntration of only two (lead and zinc) exceeded the concrete baseline 

on of lead and zinc exceeded the baseline levels in concrete by factors 

12 

As described in Appendix A.3, a second reference for evaluating the level of contamination in asphalt 

is the Part B reference criteria. The maximum and average concentrations, of only two detected 

inorganics (arsenic and manganese) exceed 

manganese exceeded these criteria, by a facto 

a. The average concentration of arsenic and 

.3, respectively. 

None of the asphalt samples exceeded 20 times the TCLP limit for any inorganic contaminant. 

AJII.2.2.3 Semivolatile Organic Contamination 

Two asphalt chip samples, both from roads, were analyzed for semiW&tW@rganic ..... .... constituents. 

Only six (2-methylnaphthalene, benzo(a)anthracene, chrysene, fluorarghRq4 phenanthrene, and 
.... ..... .... 

2:s ,:, ........ . 
pyrene) of the 63 semivolatiles for which analyses were performed w&e detected, and all six were 

detected in both samples. 
,.:.:.:.:.: 

:.:..::i::::$,::::.:.:. 

Benzo(a)anthracene was the o@y detected semivolatile that exceeded a Part B reference criteria and 

both samples detected benzo(a)anthracene which exceeded the level, the maximum b f 2.8. 

There are no TCLP limits for.any of the detected semivolatiles. 

A.III.2.2.4 Volatile Organic Contamination 

The same two asphalt chip samples that were analyzed for semivolatile contaminants were also 

analyzed for volatiles. Only one of the 32 volatiles for which analyses were performed was detected, 

2-butanone at 4.0 pgkg. 
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The Part B reference criteria for 2-butanone is 16,425,000 p g k g  and twenty times the TCLP limit is 

g, 'which are both well above the detected concentration. 

Both samples analyzed for semivolatile/volatile organics were also analyzed for pesticides and PCBs. 
None of the 28 pesticidesPCBs for which analyses were performed were detected in either sample. 

Concrete constituteS n percent of the total weight of OU3 materials. Samples of wncrete 

process and non-process areas, by chipping away the surfaz (top: 

er, hammer drill, or chisel. Neither acids nor caustics were used in . one-half inch) using 
process operations in these areas, so significant penetration of contaminants is not likely. The 

sampling was intended to be representative of the maximum expected radiological and chemical 

contarmna ' tion (note, that these locations may be different) based on nonintrusive sampling results and 

process knowledge. 

. .  

A totalof 193 concrete chip samples was gsis of radiological and chemical 

contamination. The following describes the results of those analyses. In summary, concrete chips 

contain elevated levels of isotopic and elemental uranium, technetium-99, and samples from nine 

components contain potentially hazardous levels of barium, chromium; lead, and mercury. 

A.m.2.3.1 Radiolopical Contamination 

The results of radiological sample analyses for concrete chips are s 

Table A.m-1. This indicates the number of analytical results from concrete chips for each 

radioactive constituent varied 

in 

0 

0 

158 analytical results are reported for uranium-234; 

156 analytical results are reported for uranium-235/236 and uranium-238 

152 analytical results are reported for cesium-137, technetium-99, and 

151 analytical results are reported for radium-228; 

0 150 analytical results are reported for plutonium-238, plutonim-239/240, and 
strontium-90; 
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0 149 analytical results are reported for lead-210; 
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0 148 analytical results are reported for neptunium-237, polonium-210, radium-226, 
orium-228, thorium-230, thorium-232; 

analytical results are reported for americium-241; 

analytical results are reported.for plutonium-241; and 

0 
0 ten analytical results are reported for thorium-227. 

All radionuclides and uranium. were detected in at least one sample. 

Radionuclide sample 

concentration and P 

results can be compared with the corresponding concrete baseline 

ce criteria concentration. Comparison with these two parameters 

reveals that the mean sample result exceeds the corresponding concrete baseline or Part B reference 14 

15 

for each radionuclide): 16 

criteria for the following radionuclides (sample-to-baselinelscreen ratios are included in parentheses 

Comarison with Baseline 
Americium-241 (1.3) 
Lead-210 (2.3) 
Neptunium-237 ( 1.3) 0 Radium-228 (2.6) 
Technetium-99 (1 1.8) 
ThoriUm-228 (2.0) 
ThoriUm-230 (2.9) 
Uranium (17.3) 
uranium-234 (10.7) 
UraniUm-235/236 (10.4) 
Uranium-238 (15.5) 

Polonium-210 (1.4) 
Radium-226 (1603) 

Thorium-228 (1553) 
Uranium (870.8 
Uranium-237 (1 
Uranium-23 5/236 
Uranium-238 (9 

Thorim-227 (77.1) 

17 

18 

19 

20 
21 

22 
23 

24 

25 

26 

n 
28 

29 

30 

The geometric mean of sample analytical results is .used for comparing lognormal and the arithmetic 31 

mean is used for comparing normally distributed radionuclide sample results to concrete baseline and 32 

33 Part B reference criteria radionuclide concentrations. The mean of sample results exceeds the 

baseline concentration 

uranium-235/236, and 

the greatest ratios for: 

by the greatest ratios for: technetium-99, uranium, uranium-2 

uranium-238. The mean exceeds the Part B reference criteria co 

radium-226, thorium-228, .uranium, uranium-235/236, and ur 

on by 
. .  . .  

The minimum sample results detected exceeds the corresponding concrete baselines or Part B 

reference criteria concentrations for the following radionuclides: 

34 
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Comarison with Baseline Comparison with Part B reference criteria 
Cesium- 1 37 
Lead-210 
Neptunium-237 
Radium-226 
Thorim-227 
Thorium-228 
Uranium 
Uranium-235/236 
Uranium-238 

This indicates that all 

baseline or Part B re 

.greater than the Part' 
results greater than the baseline concentration. This is partially attributable to Part B reference 

criteria concentrations that are substantially lower than baseline concentrations for several 

radionuclides. 

analytical results for these radionuclides are greater than corresponding 
riteria concentrations. Note that the list of radionuclides with all results 

criteria concentration is longer than the list of radionuclides with all 

None of the maximum sample results detect 

reference criteria concentrations. This indi 

uranium were detected in surface concrete from at least one location. 

than the corresponding baselines or Part B 
ated levels of every radionuclide and 

TCLP Results: 
Two concrete chip samples were analyzed for radionuclides using 

for complete details). Most of the radionuclides were detected in bo 

leachate. The major exceptions were cesium-137, which was not 

leachate of either of the samples, and strontium-90, which was not detected in the solid phase of 

either sample. From less than 0.1 percent (thorium-227) to 25 percent (technetium-99) of the 

est (see Attaciment A.II 

radionuclides leached out in the TCLP test. 

A.III.2.3.2 Inorpanic Contamination 

A total of 154 concrete chip samples were taken from 9O.components for analysis of T 

As shown on Tables A.III-1 and A.III-2, all of the inorganic chemicals for which 

performed were detected and all but seven (antimony, beryllium, cadmium, mercury, selenium, 

silver, and thallium) were detected in at least 11 1 samples. Six inorganics (aluminum, bar-um, 

calcium, iron, magnesium, and manganese) were detected in all samples. 
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All concrete chip samples exceeded the OU3 baseline concentration of inorganics in concrete for at 

The baseline concentrations of nine inorganics (aluminum, arsenic, barium, 

er, lead, potassium, sodium, and zinc) were exceeded in over half of the samples. 

1 

2 

3 

e. 

ge concentration of a l l  inorganics, except six (calcium, cadmium, beryllium, 4 

magnesium, manganese, and silver), exceeds the respective OU3 baseline concentration in concrete. 5 

6 

7 

The most significant of these are zinc, lead, and antimony with average concentrations in concrete 

chips that exceeded the concrete baseline concentrations by factors of 36, 25, and 15, respectively. 

W.<<<.?.V..**. ................,a 7.<.::.:.. .:.:, :i, Y......,.. :~ .:.:,: .:::::> ..... 

For ten inorganics (&on@ .:.:.:.:. . ,.*.,.;,:T arsenic, barium, beryllium, cadmium, chromium, copper, manganese, 
;$*$#$;::-.' 

8 

9 

thallium and zinc), ........ th&&&bnum :.:.:.?.:. concentration exceeded the respective Part B reference criteria. The 

the respective Part B reference criteria. The most significant of these are arsenic and beryllium, 

10 

11 

12 

13 

:::::: ........ n. ............. average c o n c e n t r a t i o n ~ ~ f ~ ~ y f o ~ r  inorganics (antimony, arsenic, beryllium, and manganese) exceeds 

which exceeded these levels by factors of 131 and 48, respectively. 

14 

Table A.III-3 summarizes the inorganic co n in concrete chips that exceeds 20 times the IS 

TCLP limit. Five of the eight RCRA metals cadmium, chromium, lead, and mercury) were 16 

detected at greater than 20 times the TCLP 17 

18 

19 

t significant of these is lead, which was 

detected at greater than 20 times the TCLP limit in 13 samples, with concentrations ranging up to 
2730 mgkg. This is followed by chromium (detected at greater than 20 times the TCLP limit in five 

samples, with concentrations ranging up to 640 mgkg) and barium, cadmium, and mercury (each a0 

detected at greater than 20 times the TCLP limit in &e sample, with 

and 4.8, respectively). 

The most extensive inorganic con&tion in concrete chips is associated with the Ball Mall Area of 

the Recovery Plant @A), where results exceeded 20 times the TCLP limit for barium, chromium, and 
lead. 

ations of 5890, 29.4 

TCLP Results: 
Seven concrete chip samples were analyzed for inorganics using the TCLP test. In 
same sample or one collected from a nearby location were analyzed for TAL inorg 

AX-3 through A.II-6 compare the results of the TCLP analyses with those for TAL (total) 

inorganics. Note that only analyses where the leachate concentration was below the theoretical 

maximum concentration, based on all of the metal in the solid sample leaching, are considered. a 

21 
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Only one TCLP metal, lead in the Sump Processing System Area of the.Pilot Plant Wet Side (13A), 

greater than 20 times the TCLP limit in the solid sample (105 mg/kg). Lead was 

rresponding TCLP leachate at 0.0075 mg/L, well below the TCLP limit of 5.0 

ing that only 0.14 percent of the available lead leached from the solid sam$e. 

From 0.1 percent (iron) to 57.9 percent (sodium) of the TAL inorganics, an3 a maximum of 10 

percent (silver) of TCLP metals, leached out in the TCLP test. Conservatively, a concentration of 20 

times the TCLP limit. 
potentially hazardous 

olid sample has been used to estimate the amount of concrete that is 

A.III.2.3.3 

Eight samples from four components were analyzed for semivolatile organic constituents. Only ten of 

the 64 semivolatile compounds for which analyses were performed 'were detected. Phenanthrene was 
detected in five samples. This is followed by fluoranthene (detected in three samples); chrysene and 

pyrene (each detected in two samples); and be 

benzyl phthalate, di-n-butyl phthalate, di-n-o 

detected in :one sample): 

.. 

... .... .... . 
acene, bis(2-ethylhexyl)phthalate, 'butyl 

alate, and p-methylphenol (Cresol) (each 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

The maximum and average concentration of only two detected semivolatiles (benzo(a)anthracene and 

bis(2ethylhexyl)phthalate), exceeded Part B reference criteria. Most significant of these was 

benzo(a)anthracene , whose average concentration exceeded the scre 1 by a factor of 200. 

The only detected semivolatile for which a TCLP limit exists was 

detected at a maximum of 650 pgkg, well below the 4,000,000 

required to even be potentially hazardous. 

henol (cresol), which was 

times the TCLP knit) 

.:.: ................................ .<....... .,., q.:.;..,. A. <.:.:.:.: ......... :.:.:.:.:. ..... .:.:.:.:. ....... 
TCLP Result: 

Seven concrete chip samples analyzed for semivolatile contarnination, using the TCLP t&s& 
.:.:.:.:. ......... 

Attachment A.II for complete details). In four of these, the same sampl'e, or one collected from a 

nearby location was analyzed for TCL Semivolatile Organics. Only eight were detect&#%he solid 

sample, and only one was detected in the leachate. There are no TCLP limits for any of the detected 

semivolatiles . 
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Since most of the detection limits for semivolatiles were well above 20 times the TCLP value, no 
are expected to be characteristically hazardous due to semivolatiles. Conservatively, 

LP limit is used to estimate the amount that is potentially hazardous. 

ile Organic Contamination 

The same eight samples that were analyzed for semivolatile organics were also analyzed for volatile 

organics. Only ten of the 36 volatiles for which analyses were performed were detected. 
Ethylbenzene and to 

l,l, 1-trichloroethan 

4-methyl-2-pentanone, 

sample). 

were each detected in three samples. These are followed by 

(each detected in two samples); and 2-hexanone, 

ene, o-xylene, tetrachloroethene, and toluene (each detected in one 

None of the detected concentrations exceeded the Part B reference criteria. 

The only detected volatiles for which TCLP lim& .:.:. .:.:.:.:.. pcist were 2-butanone and tetrachloroethene, which 

were detected a maximum concentrations of 30(K)3.~ ..... 3 pgkg,  respectively, well below the respective 
,>s :.:.:.:.: 

.......... ..... _..._ 

TCLP Results: 

1 

2 

3 

4 

5 

6 

7 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

Eight concrete chip samples were analyzed for volatile organic co 

(see Attachment A.II for complete details). In five of these, the sam 

nearby location, were analyzed for TCL Volatiles Organics. Only s 

solid sample, and only five were detected in the leachate. 

using the TCLP test 21 

P 

23 

24 

25 

e, or one collected from a 

latiles were detected in the 

TCLP limits exist for only four of the detected volatiles: . 2-butanone, benzene, chloroform, and m 

tetrachloroethene. All detected concentrations were well below any level of concern ..:. ~ .:.:.:, :. :.:.:. ~~~~~: 
$: .... . . .. ., . . ..... :.:. "?#:: 
:j 'S 

:fi . . ..,. $& 

n 

28 

19 Since most of the detection l i t s  for volatiles were below 20 times the TCLP value, no Bncrete .... ..Y :.:.::::: 

chips are expected to be characteristically hazardous due to volatiles. Conservatively, 2f)thes the 30 

31 

32 

TCLP limit is used to estimate the amount of concrete that is potentially hazardous due to volatiles. 
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A.III.2.3.5 PesticidePCB Contamination 

les was taken from 12 components for analysis of pesticides and PCBs: Only ten 

three of seven PCB compounds were detected. Of the pesticides, DieXrin was 

samples, followed by 4,4'-DDE and Endosulfan sulfate *(each detected in three 
ha-Chlordane, Endosulfan 11, and gamma-Chlordane (each detected in two samples); and 

delta-BHC, Endosulfan 11, Endrin ketone, and Heptachlor epoxide (each detected in only one sample). 

Of the PCBs, Aroclor-1254 and Aroclor 1260 were each detected in two samples and Aroclor-1248 

was detected in only. 

The maximum conce 

gamma-Chlordane), e detected PCBs, exceeded Part B reference criteria. Most 

significant of these were the PCBs Aroclor-1254, Aroclor-1248 and Aroclor-1260, which exceeded 

the respective screening level by factors of 390, 200, and 190, respectively. 

f three of the detected pesticides (alpha-Chlordane, Dieldrin, and 

Only two of the detected pesticides (Chlo 

were detected at maximum concentrati 

1.9 pgkg, well below the respective co 

chlor epoxide) have TCLP limits. They 
Chlordgne and gamma-Chlorcane) and 

and 160 pgkg (i.e., 20 times the TCLP 

limit) required to even be potentially hazardous. 

None of the pesticide concentrations exceeded the 50 ppm TSCA limit. 

A.III.2.4 Concrete Cores 

Concrete core samples were collected from wet process areas to det 

contarIum& within OU3 media. 

e vertical distribution of 

The majority of the components in OU3 have concrete floors or pads associated with them. Materials 

spilled onto this concrete may penetrate its surface and migrate downward. Samples 

determine the vertical extent of .constituent distribution in concrete were collected by' 

concrete cores from floors and pads. These cores were sampled at three depths by 

discs with a known thickness. Section 2.0 of this report contains additional details 

the sampling and analysis plan. 

A total of 375 concrete core samples were taken for analysis of radiological and chemical 

contamination. The following describes the results of those analyses. In summary, concrete cores 
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contain elevated levels of isotopic and elemental uranium, technetium-99, radium-228, thorium-230, 1 

2 

3 

4 

and samples from 19 components contain potentially hazardous levels of barium, 

A.III.2.4.1 Radiological Contamination 5 

Table A.III-1 presents summary statistics for radionuclide concentrations in concrete cores. Synopses 6 

of results from the concrete core sampling efforts are offered below: . Allradio 

No nuclid tected in 100% of the samples collected. 

Americi ium-137, neptunium-237, plutonium-238, plutonium-241, and 

ere detected in at least one sample from each depth. 

strontium-90 were detected in fewer than 50% of the samples collected from all core 
sampling intervals. 

Plutonium-239/240 was detected in fewer than 50% of the samples collected from the 0.5 
to 1.0 inch and greater than 1 

Lead-210, radium-226, uranium, 
reference criteria concentrations 
the time. 

35/236, and uranium-238 exceed their Part B 
concrete core sampling intervals over 50% of 

7 

8 

9 

IO 

11 

12 

13 

14 

Is 
16 

17 

18 

19 

P 
21 

22 
23 

24 

25 

Polonium-210, thonum-227, thorium-228, and uranium-234 exceed their Part B reference 
criteria concentrations in the top 0.5 inch of concrete core over 50% of the time. 

Polonium-210, thorium-228, and uranium-234 exceed their Part B reference criteria 
concentrations in the second 0.5 inch of concrete core over 50% of the time. 

m 
n 
28 

29 

No nuclide exceeds their respective concrete baseline co om in a i  three concrete 30 

core sampling intervals over 50% of the time. 31 

32 

Lead-210, radium-228, technetium-99, thorium-230, uranium, uranium-234, 33 

uranium-235/236, and uranium-238 exceed their respective concrete baseline 
concentrations in the top 0.5 inch of concrete core over 50% of the tinie. 

respective concrete baseline concentrations in the second 0.5 r 38 

50% of the samples. . 39 

TCLP Results: 41 

34 

35 

36 

Tecbnetium-99, &aniu.m, uranium-234, uranium-235/236, an 37 

40 

Two concrete core samples were analyzed for radionuclides using the TCLP test (see Attachment A.II 42 

43 

44 

for complete details). Most of the radionuclides were detected in both the solid phase and the 

leachate. The major exceptions were cesium-137 and strontium-90, which were not detected in the 
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solid phase or leachate of either of the samples. . .  From 0.1 percent (thorium-230) to 56 percent 

of the radionuclides leached .out in the TCLP test. 

-1 presents americium-241 concentrations measured in 81 concrete cores plotted against 

depth. Vertical distributions of americium-241 vary from core to core, but concentration generally 

decreases as depth &creases for cores with surface concentrations exceeding 0.2 pCi/g. The highest 

concentrations, appr 

of the Pilot Plant Wet 

pCi/g, were found in the Southern Extraction area and the Central area 

A.III.2.4.1.2 

Figure A.III-2 presents cesium-137 concentrations measured in 84 concrete cores plotted against 

depth. This figure illustrates that the vertical distribution of cesium-137 in cores with surface 

concentrations exceeding 0.1 pCi/g general 

exceptions to this generalization stand out in 

cesium-137 in concrete varies from core to c 

Digestion area of the Ore Refinery'Plant p 

a concrete core (4.7 pCi/g). 

as depth increases. However, numerous 

e, emphasizing that the concentration profile of 

midsection of a core collected from the 

highest reported concentration of 'cesi~i-137 in 

A.III.2.4.1.3 Vertical Profile of Lead-210 in Concrete 

Figure A.III-3 presents lead-210 concentrations measured in 84 coriC%@i%~$s plotted against depth. 

The vertical distribution of lead-210 in cores with surface concentrat&.g$kedhg $2.: 0.9 pCYg 

generally decreases as depth increases. Numerous exceptions to this .. @ne&tion ... stand out in this 

figure, especially at lower depths. The surface segment of a core collected from the Contaminated 

OiYGraphite Bum Pad (10D) produced the highest reported co.ncentration of 31 pCi/g. 

sg 

Y$ .:.::.:. ... 

x,.!:*... . .. . ,............. 

A.m.2.4.1.4 Vertical Profile of Nm1~1iW-237 in Concrete 

Figure A.III-4 presents neptunium-237 concentrations measured in 83 concrete cores. 

depth. The vertical distribution of neptunium-237 .appears variable in cores with surface 

concentrations below 0.5 pCi/g. In cores with surface concentrations above 0.5 pCi/g, : 

generally decreases as depth increases. The highest concentration, approaching 11 pCi/g, was found 

at the surface of a core taken in the Central area of the Pilot Plant Wet Side (13A). 
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A.IlI.2.4.1.5 Vertical Profile of Plutonium-238 in Concrete 

presents plutonium-238 concentrations measured in 84 concrete cores plotted against 

ntrations generally decrease as depth increases, especially for cores with surface 

exceeding 0.2 pCi/g. However, notable exceptions are evident where subsurface 

concentrations are higher than surface concentrations. The midsection of a core taken from the 

Southern Extraction area of the Pilot Plant Wet Side (13A) produced the highest concentration of 

246 pCi/g. The highest surface concentrations (104 pCi/g and 100 pCi/g) were also reported in cores 

from the Central area same component. 

A.m.2.4.1.6 

Figure A.III-6 prese 

against their depth. The vertical distribution of plutonium-239/240 generally decrease as depth 

increases in cores with surface concentrations exceeding 0.12 pCi/g. Surface intervals from cores 

taken in the Pilot Plant Wet Side (13A) and th 

-239/240 concentrations measured in 84 concrete cores plotted 

Refinery Plant (2A) exhibited the highest 

Figure A.IlI-7 presents plutonium241 concentrations measured in 50 concrete cores plotted against 

their depth. This figure illustrates that the vertical distribution of plutonim-241 varies from core to 

core. In general, concentration generally decrease as depth increases for cores with surface 

concentrations exceeding 2 pCi/g. The surface interval of a core 

Pilot Plant Wet Side (13A) produced the highest concentration (104 

the Northern area of the 

A.m.2.4.1.8 Vertical Profile of Polonium-210 in Concrete 

Figure A.IlI-8 presents polonium-210 concentrations measured in 84 concrete cores plotted against 

depth. Concentrations generally decrease as depth increases in cores with surface concentrations 

exceeding 1 pCi/g. The surface interval of a core collected from the Incinerator Bu ced 

the highest reported concentration of 19 pCi/g. 

A.III.2.4.1.9 Vertical Profile of Radium-226 in Concrete 

Figure A.IlI-9 presents radium-226 concentrations measured in 84 concrete cores plotted against 

depth. The vertical distribution of radium-226 appears variable in cores with surface concentrations 
below 1 .O pCig. In cores with surface concentrations above 1 .O pCi/g, the radium-226 generally 
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decreases as depth increases. A core collectd from the Incinerator Building produced the highest 

ration of 3 14 pCi/g . 

Vehical Profile of Radium-228 in Concrete 

Figure A.III-10 presents radium-228 concentrations measured in 84 concrete cores plotted against 

depth. This figure illustrates that the concentration of radium-228 generally decreases as depth 

increases in cores with surface concentrations exceeding 0.5 pCi/g. Cores collected from the Pilot 

Plant Wet Side (13A the highest reported concentrations, ranging from 165 pCi/g to 

2040 pci/g. 

A.lII.2.4.1.11 Verti of Strontium-90 in Concrete 

Figure A.m-11 presents strontium-90 concentrations measured in 84 concrete cores plotted against 

depth. This figure illustrates that the concentration of strontium-90 varies from core to core. Many 
cores do exhibit decreasing strontium-90 concentrations with increasing depth, but there is no clear 

trend in the radionuclide's vertical distributi ollected from the Sump Pump House (13C), 

. .  of the Ore Refinery Plant (2A) produced the 

and 5.1 pCi/g, respectively. 

' the Engine House/Garage (31A), and _ .  the Dig 

highest reported concentrations, at 5.8 pCd 

A.III.2.4.1.12 Vertical Profile of Technetium-99 in Concrete 

Figure A.III-12 presents technetiurn-99 concentrations measured in 84 concrete cores plotted against 

depth. The vertical distribution of technetium-99 generally decreas~;+wkp.fh .:.:...:. increases in cores with 

surface concentrations exceeding 1 pci/g. There are a number cf noi&gAgjcceptio& to this 
:::.:.:.: 

.:.:.,.:. '2: ......./ 
observation, indicating the vertical distribution of technetium varies @m &re to core and does not 

follow a definable trend. Surface intervals of cores collected from the Pilot Plant Wet Sidc (13A) and . 
.$$<*:. :.:.:.:+:<.:.:.:.:. 

the Sump Pump House (13C) produced the highest reported concentrations, at 588 pCi/g and 

838 pCi/g, respectively. . 

A.III.2.4.1.13 Vertical Profile of Thorium-227 in Concrete 

Figure A.lII-13 presents thorium-227 concentrations measured in.9 concrete cores pl 

depth. This figure illustrates that'the concentration of thorium-227 varies from core 

Concentration generally decreases as depth increases. Cores collected from the Hot Winate Building 

produced the two highest reported surface concentrations of thoriUm-227 (23 and 67 pCi/g). 
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A.IlI.2.4.1.14 Vertical Profile of Thorium-228 in Concrete 

4 presents thorium-228 concentrations measured in 85 concrete cores plotted against 

illustrates that the concentration of tho~um-228 varies from core to core, and the 

enerally decreases as depth increases. Cores collected from the Pilot Plant Wet Side 

(13A) produced the four highest reported surface concentrations of thonum-228, ranging from 

990 pCi/g to 604 pCi/g. Themid-section of a core from the Southern Extraction area of the Pilot 

Plant Wet Side (13A) produced the highest thorium-228 concentration, reported as 1140 pCi/g. 

A.III.2.4.1,15 

Figure A.III-15 pres 230 concentrations measured in 85 concrete cores plotted against . 

depth. Thorium-23 creases as depth increases in cores with surface concentrations 

exceeding 0.9 pCi/g. A core collected from the Sump Pump House (13C) produced two of the 

highest reported concentrations in its surface (649 pCi/g) and middle (871 pCi/g) intervals. 

A.III.2.4.1.16 

Figure A.m-16 presents thorium-232 conce easured in 84 concrete cores plotted against 

es in cores with a surface concentrations 
of exceeding 0.9 pCi/g. A core collected from the Central area of the Pilot Plant Wet Side (13C) 

produced two of the highest reported thorium-232 concentrations, 976 pCi/g and 1270 pCi/g, in its 

surface and middle intervals, respectively. 

A.III.2.4.1.17 Vertical Profile of Elemental Uranium in Concrete 

Figure A.III-17 depicts the vertical concentration profdes of urani 

OU3. The vertical distribution of elemental uranium varies from 

decreases over depth. Uranium concentrations in eight cores did not exceed its baseline concentration 

in concrete. Uranium concentrations in 56 cores decreased as the distance from the surface increased. 

als of 
the 

Uranium profiles in 19 cores did not always decrease as the depth increased. The s 
cores from the Digestion area and the Denitration area of the Ore Refinery Plant (2 

two highest uranium concentrations found in cores, 13900,pCi/g and 11500 pCi/g, 

A.IIt.2.4.1.18 Vertical Profile of Uranium-234 in Concrete 

Figure A.III-18 presents uranium-234 concentrations measured in 82 concrete cores plotted against 

depth. The concentration of uranium-234 varies from core to core, but the concentration generally 

decreases as depth increases for cores with surface concentrations exceeding 1 pCi/g. Cores collected 
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from the Pilot Plant Wet Side (13A) and the Ore Refinery Plant (2A) produced the two highest 

e concentrations of uranium-234, reported at 1 1300 pCi/g and 11200 pCi/g, 

A.III.2.4.1.19 Vertical Profile of Uranium-235/236 in Concrete 

Figure A.III-19 presents uranium-235/236 concentrations measured in 82 concrete cores plotted 

against depth. The concentration of uranium-235/236 varies from core to core, but the corcentration 

generally decreases 

highest concentrations 

(13A) (640 pCi/g), Pi 
and the Combined 

reases for cores with surface concentrations exceeding 0.2 pCi/g. The 

ered among four different components: the Pilot Plant Wet Side 

Wet Side (13A) (611 pCi/g), the Ore Refinery Plant (2A) (579 pCi/g), 

(30 (560 PCUg). 

A.III.2.4.1.20 Vertical Profile of Uranium-238 in Concrete 

Figure A.III-20 presents uranium-238 concentrations measured in 82 concrete cores plotted against 

depth. The concentration of uranium-238 vari core to core, but the concentration generally 

decreases as depth increases for cores with su 

from Pilot Plant Wet Side (13A) and the Or 

d a c e  concentrations of uranium-238, reported at 7600 pCi/g and 7170 pWg, respectively. 

ntrations exceeding 1 pCig. Cores collected 

lant (2A) produced the two highest reported 

A.III.2.4.2 Inorganic Contamination 

A total of 256 concrete core samples were taken from 48 compone 

Of these, 93 samples from 48 components were cores from the top 

components from the second %-inch, and 55 samples from 36 co 

depth. Based on the results of the trend analysis discussed in the modification to the WPA (DOE 
1994e), the deeper samples of several cores were not analyzed. The trend analysis showed that these 

samples generally approached background concentrations. 

analysis of TAL inorganics. 

86 samples frcm 48 

from greater than l-inch 

As shown on Tables A.III-1 and A.III-2, all of the 23 inorganic chemicals for which 
performed, except thallium in the top %-inch, were detected at all depths, and all except 

(antimony, beryllium, cadmium, mercury, selenium, and silver) were detected in the 

samples at all three depths. Six inorganics (aluminum, barium, calcium, iron, magnesium, and 

manganese) were detected in all samples at all three depths. 
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The maximum and average concentration of most inorganics at all three depths exceeded the OU3 

ncrete. Howeier, the maximum concentration of four (antimony, barium, chromium, 

ktently detected above their ,respective baseline concentrations and the ratio of the 

n to the baseline concentration of two (antimony and lead) was close to the 

highest at all depths. 

The maximum concentration of nine inorganics (antimony, arsenic, barium, beryllium, chromium, 

manganese, merc 

depths. Most si 

of 920 and 320, res 

, and vanadium) exceeded the Part B reference criteria at one or more 

ese were arsenic and beryllium, .which ex'ceeded these criteria by factors 

all three depths. 

Table A.IIl-3 summarizes the inorganic contamination in concrete cores that exceeds 20 times TCLP. 

Only four (barium, chromium, lead, and mercury) were detected at greater than 20 times the TCLP 

limit. Lead was detected at greater than 20 times the TCLP limit in 16 samples from the top %-inch, 

with concentrations ranging up to 1210 mg/kg 

cOnceIltfatioIlS ranging up to 275 mgkg. ~n 

than 20 times the TCLP limit in the top lh- 

ve times in the second %-inch, with 

e samples where lead was detected at greater 

contamination was greater than 20 times the 

TCLP limit in the second %-inch. However, in the other three samples where chromium was 

detected at greater than 20 times the TCLP limit in the second %-inch, it was not detected at elevated 

levels in the top %-inch. 
...... 

Chromium was detected at greater than 20 times the TCLP limit in les from the top %-inch, 

with concentrations up to 424 mgkg; in two samples from the se , with concentrations up 
to 280 mgkg; and in one sample from below 1-inch, at a concentration of 105 mgkg. In two of the 

samples where chromium was detected at greater than 20 times the TCLP limit in the top M-inch, it 
was also detected at greater than 20 times the TCLP limit in the second %-inch. However, in the 
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sample where chromium was detected at greater than 20 times the TCLP limit at a dep*,.,gr:gter .... ... ,..... .ii _............. than 27 
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1-inch, the sample taken from the top %-inch in the same area does not indicate an e f e v w  ... . . . '' 
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. , .  . 
chromium level. 
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+....,. 
.x.:.:.: 

*. 
,.:.*:..::::.:.:. 

... ; .... .......,. 
29 

30 

Barium was detected at greater than 20 times the TCLP limit in four samples from the top %-inch, 

with concentrations up to 4800 mg/kg. The barium concentration in lower depths at the same 
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locations were all well within 20 times the TCLP limit. e 33 
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Mercury was detected at greater than 20 times the TCLP limit in the top %-inch of one sample, with 

of 12.6 mgkg. The mercury concentration in lower depths at the same loqation was 
s the TCLP limit. 

'inorganic contamination in concrete core samples is associated with the Ore 

Refinery Plant (2A), the Ozone Building (3B), and the Old Cooling Water Tower (3K), where results 

exceeded 20 times the TCLP limit for both lead and chromium. 

Figure A.III-21 prese in 86 concrete cores plotted against 

in the top %-ihch varies from 3010 kg to 19,600 mgkg, and 

most samples (53) from the top Winch exceed the concrete baseline (5000 mgkg), although only 

three samples exceed 10,OOO mgkg. The highest two concentrations were detected in samples 

collected from the Ore Refinery Plant (2A). In-most cases, the aluminum concentration do= not 

decrease with depth, which is due at leas 
In those cases where the concentration does d 

top $5-inch is high,. the decrease is not si 

of the aluminum present at the site was highly soluble (i.e., a l h m  splfate and alumintun cladding 

and ore impurities that had been dissolved in acid solutions. 

king effect of the high baseline corcentmion.. 

with depth, except when the concentration in the 

s is due,, at least in part, to the fact that most 

A.III.2.4.2.2 Vertical Profile of Antimonv in Concrete 

Figure A.III-22 presents antimony concentrations measured in 85 co 

The concentration of antimony in the top %-inch varies from 0.81 

most results (76) from the top %-inch exceed the concrete baseline 

concentration was detected in a sample collected from the Special Products Plant (9A), although three 
of the eight highest resultsewere collected from the Ore Refinery Plant (2A). In about half of the 

samples, the antimony concentration does not decrease with depth, and in those whe the 

decrease is not significant (typically less than 20 percent). 

res plotted against depth. 

to 70.4 mgkg, although 

.... 

A.III.2.4.2.3 Vertical Profile of Arsenic in Concrete 
.,..._... .:...... 

,..... . . . ..... <+:% :c ...:.y:. ..,. . .. 

Figure A.III-23 presents arsenic concentrations measured in 85 concrete cores plotted against depth. 

The concentration of arsenic in the top %-inch varies from 0.4 mgkg to 34.1 mgkg, and ibout half 
of the samples (44) from the top %-inch exceed the concrete baseline (3.96 mgkg). The highest 

concentration was detected in a sample collected from the Green Salt Plant (4A). In over half of the 
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samples, the arsenic concentration does not decrease with depth, and in those where it.‘does, the - 
decrease varies widely from less than 10 percent to a maximum of 80 percent. 

Figure A.III-24 presents barium concentrations measured in 85 concrete cores plotted against depth. 

The concentration of barium in the top %-inch varies from 32.3 mgkg to 4800 mgkg, and most of 

the samples (65) from the top %-inch exceed the baseline concentration (50.4 mgkg). The 

wncentration in fom 
highest concentration, 

higher than in the o 
samples, the barium 

amount of the decrease increases (maximum of 97 percent decrease) with increasing concentration in 
the preceding depth. 

from the Special Products Plant (9A) - two samples including the 

overy Plant (8A), and the Sump Pump house (13C) is significantly 

(i.e., well above lo00 mgkg) .  In approximately half of the 

n does not decrease with depth, and in those where it does, the 

A.III.2.4.2.5 

Figure A.III-25 presents beryllium concentrat 

depth. The concentration of beryllium in 
most of the samples (65) from the top M-inch are below the baseline concentration (1.4 mgkg). The 

four highest wncentrations were in samples collected from the Special Products Plant (SA). In less 

than half of the samples, the barium concenpation does not decrease with depth, and in those where it 

does, the amount of the decrease is mostly insignificant. 

ured in 85 concrete cores plotted against 

varies from 0.02 mgkg to 4.8 mgkg, and 

A.III.2.4.2.6 Vertical Profile of Cadmium in Concrete 

Fig& A.III-26 presents cadmium concentrations measured in 85 c 

The concentration of cadmium in the top %-inch varies from 0.09 mgkg to 8.1 mgkg, and most of 
the sample (60) from the top’%-inch are below the baseline concentration (2.4 mgkg). In well over 

half of the samples, the barium concentration does not decrease with depth, and in th 

ores plotted against depth. 

does, the amount of the decrease tends to be significant (maximum of 85 percent dec is, 
at least in part, due to the insolubility of cadmium and many of its compounds. 

A.lII.2.4.2.7 Vertical Profile of Calcium in Concrete 

Figure A.III-27 presents calcium concentrations measured in 85 concrete cores plotted against depth. 

The concentration of calcium in the top %-inch varies from 60,000 mgkg to 267,000 mgkg, and 

most of the samples (66) from the top %-inch are below the baseline concentration (199,OOO mgkg). 
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In nearly all of the samples, the calcium concentration does not decrease with depth. This :k due, at 

the masking effect of the high baseline concentration. 

red in 85 concrete cores plotted against 

depth. The concentration of chromium in the top %-inch varies from 0.85 mgkg to 424 mgkg, and 

most of the samples (62) from the top %-inch exceed the baseline concentration (8.15 mgkg). The 

highest concentration, s significantly higher than the next highest, was in a sample collected 

from the Old Cooling ower (3K), where chromium was used &.a bactericide. In over half of 

the samples, the chro ncentration does not decrease with depth, but in those where it does, the 

amount of the decr om a minimum of two percent to a xyaxhnum decrease of 92 percent. 

A.III.2.4.2.9 Vertical Profile of Cobalt in Concrete 

Figure A.m-29 presents cobalt concentrations measured in 85 concrete cores plotted against depth. 

The concentration of cobalt in the top %- 

samples (57) from the top %-inch exceed th 

concentration, which is significantly higher next highest, was in a sample collected from 

the Laboratory (15A). In approximately half of the samples, the cobalt concentration does decrease 

with depth and the amount of the decrease is significant (several over 80 percent decrease), this 

percentage increasing (to a maximum decrease of 97 percent) as the concentration in the preceding 

1.3 mgkg to 220 mgkg, and most of the 

ncentration (2.89 mgkg). The highest 

depth increases. X X  

A.III.2.4.2.10 Vertical Profile of Comer in Concrete 

Figure A.m-30 presents copper concentrations measured in 85 co 
The concentration of copper in the top Winch varies from 4.8 mgkg to 526 mgkg, and most of the 

smles (64) from the top %-inch exceed the baseline concentration (1 1.1 mgkg). The highest 

concentration, was in a sample collected from the M.& Maintenance Building (12A). 

approximately half of the samples, the copper concentration decreases significantly, 

decrease increasing (from approximately 20 percent . . .  to . .  .a , maximurn of 97 percent d 

concentration of the preceding depth increases. 

plotted against depth. 

A.lII.2.4.2.11 Vertical Profile of Iron in Concrete 

Figure A.III-31 presents iron concentrations measured in 85 concrete cores plotted against depth. The 

concentration of iron in the top %-inch varies from 2490 mgkg to 95,600 mgkg, and only a few of 
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the samples (19) from the top %-inch exceed the baseline concentration (10,400 mgkg). The highest 

which is significantly higher than in the other samples, is collected from the Metals 

(6A). In approximately 70 percent of the samples, the iron concentration does not 
epth, but in those where it does, the ajnount of decrease increases (from a minimum 

of 10 percent decrease to a maximum of 93 percent decrease) with increasing concentration in the 

preceding depth. 

A.IU.2.4.2.12 Vertical.,Pmfile of Lead in Concrete 

Figure A.m-32 prese 

concentration of lead 
samples (81) exceed the baseline concentration (3.4 mgkg). The highest . 

concentration, which is significantly higher than in the other samples, was collected from the Metals 

hoduction Plant (SA). In over half of the samples, the lead concentration does decrease significantly 

oncentrations measured in 85 concrete cores plotted' against depth. The 

%-inch varies from 2.6 mgkg to 1210 mgkg, and most of the 

decrease) increases with increasing 

concentration in the preceding depth. 

A.III.2.4.2.13 

Figure A.III-33 presents' magnesium concentrations measured in 85 concrete cores plotted against 

depth. The concentration of magnesium in the top %-inch varies from 10,OOO mgkg to 57,500 

mgkg, and very few of the samples (15) from the top %-inch exceed the baseline concentration 

(50,600 mgkg). The bighest concentration was collected from th 

approximately 80 percent of the samples, the magnesium concentrati 

and in those where it does, the amount..of the decrease does not e 

ducts Plant (SA). In 
not decrease with depth, 

A.III.2.4.2.14 Vertical Profile of Manganese in Concrete 

Figure A.m-34 presents manganese concentrations measured in 85 concrete cores plotted against 

depth. The concentration of manganese in the top %-inch varies from 70.1 mgkg 

only 30 of the samples from the top %-inch exceed the baseline concentration (343 

highest concentration was collected from the Metals Fabrication Plant (6A). In appro 

percent of the samples, the manganese concentration does not decrease with depth. 

does, the amount of the decrease increases (from approximately 20 percent decrease to a maximum of 

64 percent decrease) with increasing concentration in the preceding depth. 
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A.m.2.4.2.15 Vertical Profile of Mercurv in Concrete 

presents mercury concentrations measured in 85 concrete cores plotted against depth. 

n of mercury in the top M-inch varies from 0.01 mgkg to 12.6 mgkg, and most of 

) from the top %-inch exceed the baseline concentration (0.03 mgkg). The highest 

ion was collected from the Main Electrical Strainer House ( 2 6 0  is significantly higher than 

in the other samples. In approximately half of the samples, the mercury concentration does not 

decrease with depth. In those where it does, the amount of the decrease increases (from approximately 

30 percent decrease t percent decrease) with increasing concentration in the preceding depth. 

A.III.2.4.2.16 

Figure A.III-36 pres 

The concentration of nickel in the top %-inch varies from 2.6 mgkg to '172 mgkg, and most of the 

samples (57) from the top %-inch exceed the baseline concentration (9.37 mgkg). The hishest 

concentration was collected from a sample 

approximately half of the samples, the nickel c 

where it does, the amount of the decrease inc 

maximum decrease 'of over 90 percent) with..: 

concentrations measured in 85 concrete cores plotted against depth. 

Maintenance Building (12A). In 
ration does not decrease with depth. In those 

om a decrease.of approximately 50 percent to a 

,.concentration in the preceding depth. . 
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A.III.2.4.2.17 Vertical Profile of Potassium in Concrete 19 

20 Figure A.m-37 presents potassium concentrations measured in 85 concrete cores plotted against 

depth. The concentration of potassium in the top.*h-inch varies fr  

and most of the samples (54) from the top %-inch exceed the baselin ntration (927 mgkg). 

The highest concentration was found in a sample collected from th n Salt Plant (4A), this result 

is significantly higher than in the other samples. In over 60 percent of the samples, the potassium 

concentration does not decrease with depth. In those where it does, the amount of the decrease 

/kg to 15,700 mgkg, . ' 21 

22 

23 

z11 

25 

increases slightly with increasing concentration in the preceding depth, but never exceeds a 60 percent 

decrease. 

.....A. ?;$,E 
pjj 
..r.x. .. x..... .A. .... 

A.m.2.4.2.18 Vertical Profile of Selenium in Concrete 

Figure A.IlI-38 presents selenium concentrations measured in 85 concrete cores plottedud-t depth. 

The concentration of selenium in the top %-inch varies from 0.14 mgkg to 11.7 mgkg, and most of 

the samples (70) from the top %-inch exceed the baseline concentration (0.47 mgkg). The highest 

concentration was found in a sample from the Pilot Plant Wet Side (13A). In approximately 85 

percent of the samples, the selenium concentration does not decrease with depth. In those where it 

31 

32 
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does, the amount of the decrease increases slightly with increasing concentration in the preceding 

minimum of 10 percent decrease to a maximum of 60 percent decrease. 

Vertical Prbfiie of Silver in Concrete 

Figure A.m-39 presents silver concentrations measured in 85 concrete cores plotted against depth. 

1 

2 

3 

4 

5 

The concentration of silver in'the top %-inch varies from 0.18 mg/kg to 18.5 mgkg, and only a few 6 

7 of the samples (20) from the top %-inch exceed the baseline concentration (5.42 mg/kg). The highest 

75 percent of the s 
does, the amount of 

concentration was sample collected from the Ore Refinery Plant (2A). In approximately a 

silver concentration does not decrease with depth. In those where it 9 

10 

11 

e ranges from 10 percent to a maximum of 80 percent. 

A.III.2.4.2.20 Vertical Profile of Sodium in Concrete 12 

Figure A.JII-40 presents sodium concentrations measured in 85 concrete cores plotted against depth. 

The concentration of sodium in the top %-inch varies from 235 mgkg to 3680 mgkg, and most of 

the samples (55) from the top %-inch exceed line concentration (607 mg/kg). The highest I5 

I3 

14 

concentration was found in a sample colle Main Maintenance Building (12A). In 16 

approximately half of the samples, the sod ation does decrease with depth. The amount 17 

18 

19 

ZD 

. .  . .  

of the decrease typically increases (from a decrease of approximately 10 percent to a maximum 

decrease of 60 percent) with increasing concentration in the preceding depth. 

A.III.2.4.2.21 Vertical hofile of Thallium in Concrete 21 

Figure A.III41 presents thallium concentrations measured in 85 con es plotted against depth. 22 

The concentration of thallium in the top %-inch varies from 0.08 mgflcg to 5.6 mgkg, and under half 

of the samples (39) from the top %-inch exceed the baseline concentration (0.32 mgkg). The highest 

23 

24 

,s:. ...................... 

concentration was found in a sample collected from the Bulk Lime Handling Building (2C). 

approximately 80 percent of the samples, the thallium concentration does not decrease with depth. In 

those where it does, the amount of the decrease is typically less than 20 percent with a maximum of 

40 percent. 28 

A.III.2.4.2.22 Vertical Profile of Vanadium in Concrete 30 

In 25 

26 

27 

29 

Figure A.JII-42 presents vanadium concentrations measured in 85 concrete cores plotted against 31 

32 

33 

34 

depth. The concentration of vanadium in the top %-inch varies from 0.6 mg/kg to 51.8 mgkg, and 

only a few of the samples (29) from the top %-inch exceed the baseline concentration (13.2 mgkg). 

The highest concentration was found in a sample collected from the Plant 6 Salt Oil Heat Treatment 
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Building (6F). In approximately 80 percent of the samples, the vanadium concentration does not 

epth. In those where it does; the amount of the decrease varies from less than 10 

of 70 percent. 

23 Vertical Profile of Zinc in Concrete 

Figure A.m-43 presents zinc concentrations measured in 85 concrete cores plotted against depth. The 

concentration of zinc in the top %-inch varies from 10 mg/kg to 1880 mgkg, and most of ,he 

samples (69) 
concentration was fo 

concentration is si 

concentration does d 

to a maximum of approximately 95 percent. 

inch exceed the baseline concentration (27.5 mgkg). The highest 

ample collected from the Electrostatic Precipitator (9F) and the 

higher than in the other samples. In over half of the samples, 'the zinc 

depth. The amount of the'decrease varies from less than 10 percent 

A.III.2.4.3 Semivolatile Organic Contamination: 

Three samples, all from the same location but 

semivolatile organics. None of the 65 semiv. 

at any of the depths.. , 

different depths, were analyzed for analysis of 

r which analyses were performed were detected 

A.III.2.4.4 Volatile Organic Contamination 

Eighteen samples, from six locations (three components) and three depths, were analyzed for volatile 

organics. Only six (1 , 1 , 1-trichloroethane, 4-methyl-2-pentanone: et&@bti@sne, :$$: toluene, 

tetrachloroethene and total xylenes) of 33 volatiles were detected. A@g&. .e  were detected in the 

top two depths and k l  but l,l,l-trichloroethane and 4-methyl-2-pen&kme <.:.:"'.: ..... were detected e l o w  the 
v..... .,...A. c. .... V.. :. 

:.:.*m&:.;. 
P-incb depth. 

None of the detected concentrations of volatiles exceeded the respective Part B reference criteria.' 

The only detected volatile compound for which a TCLP limit exists is tetrachloroeth 

detected at a maximum concentration of 8 pglkg, well below the 700 p g k g  (Le., 20 

limit) required to even be potentially hazardous. 

Concrete TCLP Results: 

Thirteen concrete core samples were analyzed for volatile organics using the TCLP test (see 

Attachment A.II for complete results). Only six volatiles were detected in the solid sample, and only 

nine were detected in the leachate. 
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TCLP limits exist for only three of the detected volatiles, 2-butanone, chloroform, and 1 

ne. All of the detected results are well below any level of concern. 2 

3 

4 e detection limits for volatiles were well below 20 times the TCLP value, no concrete 

cores are expected to be characteristically hazardous due to volatiles. Conservatively, 20 times the 5 

TCLP limit is used to estimate the amount of concrete that is potentially hazardous due to volafiles. 6 

1 

Masonry 8 

Neither of the maso was analyzed for volatiles using the TCLP test. 9 

10 

' A.lII.2.4.5 Pesticid amination 11 

Six samples, from two components and three depths, were collected for analysis of pesticides 12 

13 and PCBs. 

performed were detected. Aroclor-1254 w 

None of the 21 pesticides, and only two of the seven PCBs, for which analyses were 

all three depths in three locations and 14 

Aroclor-1260 was detected at all three depths location. None of the results exceeded the fi. 

.50 ppm TSCA limit (see Appendix A.4). 16 

17 

TCLP Results - Organics: 18 

Eleven concrete core samples, (three from the top 1/2-inch, four from the second 1/2-inch, and four 19 

a 
below 1 inch) were analyzed for the leachability of organics using the TCLP test. These results, 

compared to the organic concentration in the core itself, are s able AX-3 through 

A.II-6. Nearly all of the results for both the total and TCLP analys below detection limits 

(designated as less than [<I). None of the analyses where both the d TCLP results were 

above detection limits are considered reliable since the appar 

percent. Many of the other analyses are also unreliable since the apparent percent leached is also 

greater than 100 percent (designated as a dash ([-I). The remaining results, although not definitive, 

indicate, based on the detection limits, a very low percentage of contaminant in the 

is greater than 100 , 

leaches during the TCLP test.' Since none of these results definitively indicate a lea ntage, 

a conservative estimate of 100 percent (i.e., 20 times the TCLP limit) will be used 

potential for being a hazardous waste. 

A.lII.2.5 Masonrv Chius 

Masonry, or concrete block, was a common construction material used in the conshction of building 
walls at the FEMP. Samples were collected by chipping away the surface (top 1/2-inch) using a a 
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jackhammer, hammer drill, or chisel. Since the masonry was used for walls, significant penetration 

is not likely. The sampling was intended to be representative of the maximum 

cal and chemical contamination (note that these locations may be different) based on 

ling results and process knowledge. 

i 

A total of 77 masonry samples were collected from 28 components for analysis of radiological and 

chemical contamination. The following describes the results of those d y s e s .  In summary, masonry 
contains elevated leve 

hazardous levels 0f.b 

radionuclides but samples from 18 components contain potentially 

dmium, chromium, lead, and.mercury. 

A.III.2.5.1 

The results of radiological sample analyses for masonry chips are statistically summized in 
Table A.m-1. Table A.III-1 indicates the number of analytical results available from masonry chips 

for each radionuclide is: 

59 analytical results are reported 0niUm-239/240 and Uranium-234; 

58 analytical resdts are.'repo 7, plutonium-238, radium-226, 
technetium-99, thorium-228, tho~i~~l-232; 

57 analytical results are.reported for poloni~-210 and radium-228; 

56 analytical results are reported for neptunium-237, strontium-90, 
uranium-235/236, and ~ranium-238; 

55 analytical results are reported for americium-241 and 

30 analytical results are reported for plutonium-241; 

4 analytical results are reported for thorium-227. 

All radionuclides and u r a n i ~  were detected in at least one sample. 
mys::@x$?>;p:.:.> ..., ,:,:,:,:, ,.=:< 3 ;j$$ ''2 

$8; ' 

Radionuclide sample analytical results can be compared with the corresponding concrete baseline .A,,... 
.A. ;.. :.:.:<:: 

concentration and Part B reference criteria concentration. Comparison with these two Rgneters 
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criteria for the following radionuclides (sample-to-baseline/screen ratios are included in parentheses 

Comparison with Part B reference criteria 
Cesium-137 (48.0) 

' -310 (1.6). Lead-210 (12.2) 
Neptunium-237 (1.3) 

Technetium-99 (2.3) 
Thorium-227 (7.0) 
Thorium-228 (1.2) . 
Thorium-230 (1 -9) 
uranium (4.9) 
Uranium-234 (2.8) 

. Uranium-235/236 (1 
Uranium-238 (3.1) 

Radium-228 (2.6) 
Neptuni~11-237 (13.4) 
Polonium-210 (1.4) 
Radium-226 (1749) 

Thorium-228 (920.2) 
Uranium (244.5) 
Uranim-234 (4.5) 
Uranium-235/236 (93.4) 
Uranium-238 (182.6) 

Thorim-227 (784.7) 

The geometric mean of sample analytical results is used for comparing lognormal and the arithmetic 
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mean is used for comparing normally distr 

Part B reference criteria radionuclide concentr 
baseline concentration by the greatest ratios 227 and uranium. The mean exceeds the 21 

ide sample results to concrete baseline and 19 

70 The mean of sample results exceedshe 

.................... . . ._ 

Part B. reference criteria concentration by thegreates'tratios for:. radium-226, thorium-227, and 
thoriUm-228. 

The minimum ,sample result detected exceeds the corresponding concrete baseline or Part B reference 

criteria concentration for the following radionuclides: 

Commrison with Baseline 
Thori~m-227 

Lead-2 10 
Neptunium-237 
Radium-226 
Thorium-227 
Thorium-228 
Uranium 
Urani~un-235/236 
Uranium-23 8 

This indicates an analyte's baseline or Part B reference criteria concentrations exceed the radionuclide 

detection limit. Note that the list of radionuclides with all results greater than the Part B reference 

criteria concentration is longer than the list of radionuclides with all results greater than the baselie 

22 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

do 

41 

G:\CRU~RIFS\MASTERMTT-A~. la 



FEMP-OU3-RIIFS-DRAFT 
September 1 1, 1995 

concentration. This is partially 'attributable to Part B reference criteria concentrations that =e 

sub wer than baseline concentrations for several radionuclides. 

All 
concentration. This indicates elevated levels of every radionuclid2 and uranium were detected in 

surface masonry samples from at least one location. 

sample results exceed the corresponding baseline 'or Pa?t B reference criteria 

Q 

A.III.2.5.2 

A total of 60 masonry 
con taminants. Assh 
were performed wer 

detected in at least 12 samples. Six inorganics (aluminum, barium, calcium, iron, magnesium, and 

manganese) were detected in all 60 samples. 

from 28 components were collected for analysis of TAL inorganic 

ables A.III-1 and A.III-2, all of the 23 inorganics for which analyses 

all but four (antimony, silver, selenium, and thallium) were 

.. .a;. . . 
Since there are no baseline concentrations avail 

concrete were used as a reference for evaluat 

exceeded the OU3 baseline concentration of,:. 

maximum concentration of all inorganics exceeded the respective baseline concentration. Most 

significant are lead, mercury, barium and zinc, which exceeded t!!e respective baseline concentrations 

by factors of 4800, 170, 75 and 75, respectively. The average concentration 14 inorganics 

(antimony, arsenic, barium, chromium, cobalt, copper, lead, mer , potassium, selenium, 

sodium, thallium, and zinc) exceed the OU3 baseline concentration te. Theaverage ' . 

concentration of lead, mercury, and antimony are the most signifi the baseline levels 

by factors of 185, 1'8, and 9, respectively. 

r masonry, OU3 baseline concentrations for 

vel of contamination. AU 60 masonry samples 
,,in concrete for at least one analyte. The 

. 

..... 

As described in Appendix A.3, a second reference for evaluating the level of contamination in 

masonry is the Part B reference criteria. The maximum concentration of eight inorg 

arsenic, barium, beryllium, cadmium, chromium, manganese, and thallium) exceed 

levels. Most significant of these are arsenic and thallium, which exceed the respect 

by factors of 913 and 4.4, respectively. The average concentration of only three ( 

and manganese) exceeded these levels, by factors of 108, 46, and 1.8, respectively. 

Table A.III-3 summarizes the inorganic contamination in IMSOM~ that exceeds 20 times TCLP. One 

sample exceeded one or more of the limits for barium, cadmium, chromium, lead, or mercury. Lead 
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was detected at greater than 20 times the TCLP limit (i.e., greater than 100 mgkg) in 23 of 59 1 

2 

3 

4 

5 

6 

ncentrations ranging up to 16,300 mgkg. This is followed by mercury which was 

er than 20 times the TCLP limit (i.e., greater than 4 mgkg) in two of 60 samples, 

ions up to 5.2 mgkg; and barium, cadmium, and chromium which were detected at ,. 

greater than 20 times the TCLP limit (i.e., greater than 2000 mgkg, 20 mgkg, and 100 mgkg, 

respectively) each in one of 60 samples, with concentrations of 3820 mg/kg, 21 mgkg, and 

306 mgkg, respectively. 7 

8 

9 

10 

11 

12 

13 

14 

The most extensive 

WINLO, and Water 

TCLP limit for CIKO 

the TCLP limit for barium and lead; and the Digester and Control Building (25E), where results 

contamination is associated with the Hydrometallurgical System 

Area of the Recovery Plant (8A), where results exceeded 20 times the 

d; the Engine HouseIGarage (31A), where results exceeded 20 times 

exceeded 20 times the TCLP limit for lead and mercury. 

TCLP Results: Is 

Two samples, both from the Six to Four cility #1 (54A) were also analyzed for TCLP 16 

inorganics. Table A I - 3  through A.II-6 co ults of the TCLP analyses with those for 17 

total inorganics. Only one TCLP metal, lead in the Autoclave Area, was detected at greater than 

Lead, which was the only metal with a TCLP regulatory limit detected in 
the TCLP analysis, was detected in the leachate at 11 mg/L, well above the TCLP limit of 5.0 mg/L. 

. .  

IS 

19 

20 

20 times the TCLP limit. 

Based on these results, these two masonry samples are considered 

TCLP inorganic compounds (metals). 
tically hazardous due to 

A. III -2.5.3 Semivolatile Organic Contamination 

Two masonry samples taken from two components were analyzed for semivolatile organic 

constituents. None of the 64 semivolatiles for which analyses were performed were detected. 

A.III.2.5.4 Volatile Organic Contamination 

Two masonry samples were taken from two components were analyzed for volatile org 

constituents. Only five of the 35 volatiles for which analyses were performed were 

1 , 1,l-Trichloroethane, ethylbenzene, m,p-xylene, and o-xylene were detected in one sample. 

Xylenes, (total) was detected in both samples. 

. . .  , .  . 
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The maximum and average concentrations of all detected volatiles were below the respective Part B 
a. 

which a TCLP limit exists were detected. 

A. III .2.5.5 PesticidesPCB Contamination 

None of the masonry samples were analyzed for pesticides or PCBs. 
. . .  

A.III.2.6, 

Structural steel coatin craping" samples were obtained using procedure EP-CRU3-19. Soft . 

' Solids (oxides and p 'procedure offers several options for removing a surface sangle. The 

use of a knurled k p  or coring bit was recommended for wet process areas to assure full penetration 

of the contamination on the corroded surfaces. Any of the sample extraction options were allowable 

in the dry process and non-process areas. 

A total of 200 steel coating samples were tak 

contamination. The following describes the. analyses of steel coating samples. In 
summary, steel coatings (paint and oxides) contain elevated levels of isotopic uranium and 

Technetium-99, and there are no inorganics present at potentially hazardous levels. 

ysis of radiological and chemical 

A.III.2.6.1 Radiological Contamination 

The results of radiological sample analyses for steel coatings are stat 

Table A.m-1. Table A.m-1 indicates the number of analytical res 

analyte in steel coatings varies: 

ailable for each radioactive 

0 83 analytical results are reported for americium-241, cesium-137, lead-210, 
plutonium-238, plutonium-239/240, polonium-210, radium-226, radim-228, 
technetium-99, thoriUm-228, thorium-230, thorium-232, and uranium; 

82 analytical results are reported for strontium-90; 

81 ,analytical results are reported for neptuni~im-237; 

78 analytical results are reported for plutonium-241; 0 

75 analytical results are reported for uranium-234; 

0 73 analytical results are reported for uranium-235/236, and uranium-238; and 
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0 28 analytical results are reported for thorium-227 1 

es and uranium were detected in at least one sample. a 
Radionuclide sample analytic+ results can be compared with the corresponding paint baseline 

concentration and Part B reference criteria concentration. Comparison with these two parameters 

reveals that the mean sample result exceeds the corresponding paint baseline or Part B reference 

criteria for the follo clides (sample-to-baselinehcreen ratios are included in parentheses 

ComDarison with Part B reference criteria 
~mericium-241 ( 1.. 6) 

Cesium-137 (1.8) Cesium-137 (298.5) 

Neptunium-237 (1.3) Neptunium-237 (32.9) 
Lead-210 (7.2) Lead-210 (35.8) 

Pl~tonium-238 (1.3) 
Plutonium-239/240 (4.1) ni~m-239/240 (2.2) 
Radium-228 (2.6) 

Pl~toni~m-238 (1 - 1) 

Technetium-99 (16.4) 
Thorium-227 (3.4) . . 

Thorium-228 (1 -3) 
' Thorium-230 (1 -7) Thorium-228 (7894) 

Uranium (9.3) Uranium (6559) 
Uranium-234 (14.4) Uranium-234 (192.2) 
Uranium-235/236 (1 1.3) , Uranium-235/ 
Uranium-238 (15.9) Uranium-238 

The geometric mean of sample analytical results is used for comp 

mean is used for comparing n o d i y  distributed radionuclide sample results to paint baseline and Part 

B reference criteria radionuclide concentrations. The mean of sample results exceeds the baseline 

concentration by the greatest ratios for: technetium-99, uranium, uranium-234, uranium-235/236, 

uranium-238. The mean exceeds the Part B reference criteria concentration by the g 

radium-226, thorium-228, uranium, uranium-235/236, and uranium-238. 

Thori~m-232 (1.1) Thorium-230 (4.5) 

O p o d  and the arithmetic 

os for: 
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The minimum sample result detected exceeds the corresponding paint baseline or Part B reference 

ration for the following radionuclides: 

ComDarison with Part B reference criteria 
Americium-24 1 
Cesium-137 
Lead-210 
Neptunium-237 
Radium-226 
Thorium-227 
Thori~m-228 
Uranium 
Urani~m-235/236 
Uraniwn-238 

This indicates that an analyte's baseline or Part B reference criteria concentrations exceed the 

analyte's detection limit. Note that the list of radionuclides with all results greater than the Part B 
reference criteria concentration is longer than the list of radionuclides with all results greater than the 

baseline concentration. This is partially attrib 

are substantially lower than baseline concentr 

Part B reference criteria concentrations that 

everal radionuclides. 

All maximum sample results exceeded the corresponding baseline or Part B reference Criteria 

concentration. This indicates elevated concentrations of all radioactive analytes were detected in steel 

coatings from at least one location. 

A.III.2.6.2 Inorganic Contamination 

A total of 139 steel coating samples were taken from 60 components& . ....,.. analysis of TAL biorganics. 
:.:. $F:s;: :,:.:. 

As shown on Tables A.III-1 and A.m-2, all of the 23 inorganics for which analyses were performed 

were detected. Twelve inorganics were detected in'over 90 percent of the samples analyzed. These 

are aluminum, barium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 

nickel, and zinc. ............................... :.:.:...... ... .,........,. . .,..... .. ..,. ..... ~ _ _ _  .... '."i 

:::::::< 
::*:: 

$&: ':$ 
" $m .. 

..... 

OU3 baseline concentrations were calculated for s te l  coating samples and will be used a#& reference 

for evaluating the level of contamination. The maximum concentration of all except on&iarganic 

(thallium) exceeds the OU3 paint baseline concentrations. Most significant of these are selenium, 

potassium, nickel, and sodium, which exceed by factors of 93, 21, 19, and 15, respectively. The 

):." 

average concentration of only selenium exceed the OU3 paint baseline concentration, by a factor of 

1.9. 
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AS described in Appendix A.3, a second reference for evaluating the level of contamination in steel 1 

2 

3 

4 

5 

6 

7 

Part B reference criteria. The maximum concentration of 12 inorganics (antimony, 

, beryllium, cadmium, chromium, copper, manganese, mercury, nickel, thallium, and 

ese screening levels. The most significant of these is arsenic, which exceeds by a 
’ 

factor of 6140. The average of only five inorganics (antimony, arsenic, beryllium, chromium, and 

the screening levels by a factor of 227. 

mercury) exceed the Part B reference criteria. Most significant of these is still arsenic, which exceeds 

Table A.III-3 s inorganic contamination in steel coatings that exceeds 20 times the 

TCLPlimit. A l l s  eded 20 times the TCLP limit for at least one analyte. Lead and 

chromium were dete 

139 samples, respectively, with concentrations ranging up to 375,000 mgkg for lead and 

17,300 mgkg for chromium. These are followed by cadmium which was detected at greater than 

20 times the TCLP limit (i.e., 20 mgkg) amples, with concentrations ranging up to 

558 mgkg; barium and mercury which were at greater than 20 times the TCLP limit (Le., 

2000 mg/kg and 4 mgkg, respectively) in 2 of 139 samples, with concentrations ranging up 

to 23,700 mg/kg and 32.6 mgkg, respect which was detected at greater than 20 times 

the TCLP limit (i.e., 100 mgkg) in five of 138 samples, with concentrations ranging up to 

227 mgkg; and selenium which was detected at greater than 20 times the TCLP limit (Le., 

er than 20 times the TCLP limit (Le., 100 mgkg) in 131 and 123 of 

a 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

la 

19 

20 mgkg) in three of 107 samples, with concentrations ranging up to 77.5 mgkg. m 

The most extensive inorganic contamination in steel coatings is asso ith the Trash Baler Area 

of the Incinerator Building (39A), where results exceeded 20 times t&:;TCLP ,:+: .... limit for arsenic, 
.... ..... :?::*:A+:. 

21 

P 

23 

barium, cadmium, chromium, lead, mercury, and selenium, and the Pilot Plant Warehouse (68), 

where results exceeded 20 times TCLP for arsenic, cadmium, chromium, lead, and mercury. 

24 

25 

26 

Although several inorganics exceed 20 times the TCLP limit, it has been determined that metal coated n 

with lead-based paint does not exhibit the toxicity characteristic (TC) for lead, and 

a hazardous waste (DOE 1995i). In summary, the FEMP conducted TCLP analysi 

metal debris (16-18 gauge) coated with lead-based paint with a paint thickness v 

extraction of the metal resulted in a maximum TCLP leachate result of 1 . 1  mg/L, well below the 

28 

29 

30 

31 

32 

23 mil. The paint contained lead ranging from 9500 mgkg to 170,000 mgkg. The TCLP 

TCLP limit of 5 mg/L. The percent of lead that leached from the light-gauge metal ranged from less 

than 0.1 percent to a maximum of 1 . 1  percent. 
33 

34 
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The maximum lead value determined in the OU3 RIRS characterization study for lead-based paint 

gkg'. To detennine if this result would result in a potentially hazardous waste, the 
leachate result was calculated. The following variables were used in the 

0 the minimum metal thickness (18 gauge or 0.0478 inches) determined in the light-gauge 
metal study, 

0 the mimum paint thichess (23 mil) determined in the light-gauge metal study; 

nt of lead leached (1.1 percent) determined in $e light-gauge metal 

t (375,000 mgkg) determined in the OU3 RI/FS characterization 
study. 

The resulting TCLP leachate concentration was calculated to be 4.3 mg/L, below the 5 mg/L TCLP 

. limit for lead. Therefore, no painted mate considered characteristically hazardous as a 

er, any paint that is removed from any surface 

ess actual TCLP results show otherwise., 

ristic (TC) metals. This is possible because 

result of being painted with lead-based paint. 

will be considered characteristically hazard0 

This conclusion is extended to the other to 

the maximum concentration for lead was so much higher than the maximum concentration of the other 

eight TC metals (375,000 mgkg in lead versus 17,500 mgkg in chromium, or 558 mgkg for 

cadmium). 

A.III.2.6.3 Orpanic Contamination 

None of the steel coatings samples were analyzed for organic co 
, 

A.III.2.7 Transite 

Transite, a mixture of cement and asbestos, is a common construction material used for walls and 

roofs for many components in OU3. All transite is assumed to be radiologically con-&j 
Samples of transite were collected by chipping away the surface using a jackhammer, &er'drill, 

or chisel. The sampling was intended to be representative of the maximum expected radhiogical mx and 

chemical contamination (note that these locations may be different) based on nonhtrusive sampling 

results and process knowledge. 

' 

2 :fi5 .:. 
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A total of ten tramite samples collected from nine components were analyzed for chemical 
. The following describes the results of the analyses of transite. In summary, samples 2 

onents contain hazardous levels of either chromium, 1 ,Michlorobenzene; 
iene; nitrobenzene; or tetrachloroethene. 4 

I 

3 

5 

A.III.2.7.1 Radiological Contamination 6 

7 

to radiological analys analytical laboratory. 8 

9 

. .  

Samples of transite collected were assumed to be radiologically contaminated and were not subjected 

A.III.2.7.2 10 

Eleven samples of tr 

metals using the TCLP test. Tables A.III-1 and A.III-2 summarize the inorganic chemical 

contamination associated with’transite. Of the eight TC metals, all except cadmium and selenium 

were detected in at least one traixite sample, while only one metal (chromium) exceeded the TCLP 

collected from nine components ‘and analyzed for the leachability of 11 

l2 

13 

14 . 

limit. As indicated on Table A.III-4, chromi 

which exceeded the TCLP limit (5.0 mg/L). 

Building (3E). The chromium concentratio 

detected in eight of the 11 samples, one of 
le was collected from the Hot Raffmate 

e was 5.96 mg/L; the TCLP limit for 

IS 

16 

17 

chromium is 5.0 mgL, indicating that the transite in this component is characteristically hazardous. 18 

19 

A.III.2.7.3 Semivolatile OrPanic Contamination 20 

Twelve samples were analyzed for the leachability of semivolatiles TCLP test. Only five 21 

semivolatile constituents were detected, and three of these were in e 

1,4-dichlorobenzene (17.2 mg/L detected compared to a TCLP 1 

hexachlorobutadiene (14.9 mg/L detected compared to a TCLP limit of 0.5 mg/L), and nitrobenzene 

the TCLP limits: P 

23 

24 

(28.3 mg/L detected compared to a TCLP limit of 2.0 mg/L). All three results were found in the 

same sample of transite in the Special Products Plant (9A). 

25 

26 

A.III.2.7.4 Volatile Organic Contamination 
::::::::::::::>.:*: :.:” y.:.:.:.:.:.:. .:,:,.. .... :.::....r .......... .... :::A::: ..:<< 
%: $$$ .% ..... ..... .... .... :.:.:.:.: ....... ....... ....... !. .... 

n 

28 

Only two volatile constituents were detected, tetrachloroethene and 2-butanone. Tetrachlgiethene was 

the only detected result that exceeds the TCLP limit at 59 mg/L (compared to a TCLP &&.of 

0.7 mg/L). This sample was collected from the Ore Refinery Plant (2A). 
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A.III.2.7.5 PesticidesPCBs 

ite samples were analyzed for pesticides or PCBs. 

Supplemental media includes air filters, loose media, sediment, soil, 

sections describe the contamination associated with each of these. 

a 

A.III.3.1 Air Filters 

Air filters were used ut the F E W  to collect dust in W A C  

and wood. The following 

systems. Samples of four air 
.....-.- ..:.:.;::;,. 

filters were cut (using#x%& . .... . . , . ,...... :.:.. or knives) and sent to the laboratory for analysis. The following 
:.:.:.:.; ..:.:-:.:.:., ..... ... ..... the 'orthese.:.:.&es. ,.:.:.:.::,. ..... .....__ 

A.III.3.1.1 Radiological Contamination 

A qualitative assessment of the presence of radionuclide constituents in component air can be made 

from examination of analytical results of four 

indicate nondeductible quantities ("U" qualifie 

In addition, 88 percent of these analyses are 

filters collected for analysis. The results 

i d l y  every radionuclide in all four samples. 

either "J" (estimated result) or m a few cases 

"R" (rejected result). Considering the qualifiers attached to these data and without data on the source 
of the air, the flow rate of air through the filters, and the duration of air flow thro.ugh the filters, no 
quantitative assessment can be made with air filter analytical results provided in Table A.m-1. The 

data does appear to confirm the presence of thorium-230, uranium 

daughters lead-210 and p0loniu11-210 in ventilation systems. 

, and the radon 

A.III.3.1.2 Inorganic Contamination 

One W A C  ah filter sample was taken from the Rust Engineering Building (45A) for analysis of 

TAL inorganics. As shown on Table A.III-1, 14 of the 23 inorganic chemicals for which analyses 

were performed were detected. 

There are no baseline criteria available for evaluating the level of contamination in 

Therefore, as described in Appendix A.3, the Part B reference criteria will be used for 

evaluation. Only two (arsenic and chromium) exceeded the Part B reference criteria by factors of 22 

and 1.4, respectively. 
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Chromium was detected at a level greater than.20 times the TCLP limit (Le., greater than 

10 ith a concentration of 197 mgkg. 2 

1 

3 

A. 4 

The W A C  air filter was not analyzed for volatiles, semivolatiles, or pesticidePCBs. 

A.III.3.2 Loose Media 7 

Significant quantities. a 

5 

6 

able hterials, such as particulate matter deposited on horizontal 

surfaces, that are lik ect general conditions in,components were also sampled. The 9 

objectives of this s e to determine: 10 

11 

12 

13 

14 

Is 
16 

Potential health and safety risks during decontamination and dismantlirig actiiities; 

and, 
The presence of residual, removable contamination throughout the process area; 

Potential contaminants available for and water erosion and transport. 

All loose media will be collected and placed during the Interim Remedid Action. 

DOE'S strategy (DOE 1994a) is to manage the low level waste (LLW) portion of this loose media 

17 . 

18 

19 

m 

21 

under Removal Action No. 9. The mixed and hazardous waste portion will be'managed in 
accordance with the Site Treabnent Plan (STP). Therefore, the p acteristics and inventory 23 

of this loose media are addressed in this WFS Report but their t 

Furthermore, since all of this material will be handled separately, 

address loose media. 26 

22 

disposition are not. 24 

2s IX A and Section 3.0 do not 

27 

28 

29 

A total of 45 loose media samples were taken for analysis of radiological and chemical contamination. 

The following describes the results of these analyses. 
.......................................... ..... ,:: ,:,:. ........ ................................. ...... 
. . . . . . . . . .  ......... ..... 
;: ':? 

.... 
30 

31 

32 

33 

......... ......... ......... ......... ......... .:.:.:.:. A.III.3.2.1 Radiological Contamination $22 

The results of radio1ogica.I sample analyses for loose media are statistically summarized .................... ,.@... :. 

Table A.III-1. Table A.III-1 indicates that the number of analytical results available for each 

radioactive constituent in loose media varies: 

A.III-43 
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39 analytical results are reported for cesium-137, lead-210, plutonium-238, 
utonium-239/240, thori~~n-228, thorium-230, thorium-232, strontium-90, 
hnetium-99, uranium-234, uranium-235/236, uranium-238, and uranium; 

analytical results are reported for americium-241; 

36 analytical results are reported for neptunium-237 and polonium-210; 

35 analytical results are reported for radium-226 and radium-228; and 

0 33 analytical results are reported for plutonium-241. 

Radionuclide sample analytical results can be compared with the corresponding concrete baseline 

concentration and Part B reference criteria concentration. Comparison with these two pmneters 

reveals that the mean sample result exceeds the corresponding concrete baseline or Part B reference 

criteria for the following radionuclides (s 

for each radionuclide): 

Conmarison With Baseline ' 

Americium-24 1 (6.8) 
Cesium- 137 . (5.3) 

Neptunium-237 (9.3) Neptunium-237 (98.5) 

Cesium-137 (377.6) 
Lad-210 (84.9) ~ead-210 (ii.4) 

Pl~t~nium-238 (9.8) Pl~t0ni~11-238 (2.4) 
Pl~t0niUm-239/240 (24.1) 
Plutonium-241 (4.1) 
Polonium-210 (4.2) 
Radium-226 (3.3) 
Radium-228 (22.1) 
Technetium-99 (273 .O) Uranium-234 (345.5) 
Thorium-228 (21.9) Uranium-235/236 (1 1076) 
Thorium-230 (52.2) Uranium-238 (20757) 
Thorium-232 (8.0) . Technetium-99 (1.8) 
uranium (554.7) Plutonium-239/240 (7.1) 
Uranium-234 (214.0) 
Uranium-235/236 (226.9) 

P010ni~m-2 10 (1 1.3) 

Uranium-238 (351.3) 

The geometric mean of sample analytical results is used for comparing lognormal and the arithmetic 

mean is used for comparing normally distributed radionuclide sample results to concrete baseline and 

Part B reference criteria radionuclide concentrations. The mean of sample results exceeds the 

baseline concentration by the greatest ratios for: technetium-99, uranium, uranium-234, 
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uranium-235/236, and d u m - 2 3 8 .  The mean exceeds the Part B reference criteria concentration by 

ios for: radiw-226, thorium-228, uranium; uranium-235/236, and uranium-238. 

sample result detected exceeds the corresponding baseline or Part B reference criteria 

concentration for the following radionuclides: 

ComDarison With Baselhe 
Americium44 1 Cesium-1 37 

Comparison With Part B reference criteria 

Cesium-137 Lead-2 10 
Neptunium-237 
Radium-226 

F.lranium 
Uranium-235/236 
Uranium-238 

Thorium-228 
Technetium-99 

This indicates that baseline or Part B reference criteria concentrations for these analytes exceed their 

detection limits. 

None of,the maximum sample results detect 

reference criteria concentration. 

than the corresponding 'baseline or Part B 

A. III .3.2.2 Inorganic Contamination 

From 28 components, 41 of the loose media samples were collecte 

As shown on Tables A.III-1 and A.m-2, all of the 23 inorganic c 

performed, except three (iKryllium, selenium, and thallium) were d 

inorganics (aluminum, barium, iron, lead, magnesium, and mang 

samples. 

sis of TAL inorganics. 

which analyses were 

m at least 21 samples. Six 
were detected in a l l  41 

There are no baseline concentrations available for loose media. Therefore, as described in Appendix 

A.4, the Part B reference criteria is used as a reference for evaluating the level of co 

loose media. The maximum concentration of 15 inorganics (antimony, arsenic, bar 

Cadmium, chromium, copper, manganese, mercury, nickel, selenium, silver, thallium, 

zinc) exceeded these respective screening levels. Most significant of these are arsenic, beryllium, and 

nickel, which exceed the respective screening level by factors of 6650, 3750, and 97, respectively. 

The average concentration of only seven (antimony, arsenic, beryllium, chromium, copper, 0 
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manganese, and nickel) exceed these levels. Most significant of these &e still arsenic and beryllium, 

e respective screening level by factors of 886 and 209, respectively. 

' 

ummarizes the inorganic contamination in loose media that exceeds 20 times the TCLP 

limit. At least two samples exceed one or more of the limits for all eight inorganics with TCLP 

regulatory limits. Lead and chromium were detected at greater than 20 times the TCLP limit (Le., 

both greater than 100 mgkg) in 34 of 41 and 21 of 41 samples, respectively, with concentrations 

ranging up to 10,300. 

was detected at gr 

with concentrations 

TCLP limit (i.e., gr 

concentrations up to 246 and 62.4 mgkg, respectively; selenium detected at greater than 20 times the 

TCLP limit (Le., greater than 20 mgkg) in four of 39 samples, with concentrations up to 1.57 mgkg, 

respectively; silver detected at greater than 

samples, with Concentrations up to 1360 mg/kg 

'TCLP limit (Le., greater than 2000 mgkg) 

4080mgkg. . 

and 3210 mgkg, respectively. These are followed by mercury, which 

times the TCLP limit (Le., greater than 4 mgkg) in 5 of 40 samples, 

kg; arsenic and cadmium detected at greater than 20 times the 

mgkg and 20 mgkg, respectively) in four of 41 samples, with 

TCLP limit (i.e., 100 mgkg) in four of 38 

barium detected at greater than 20 times the 

41 samples, with concentrations up to 

The most extensive inorganic contamination in loose media is associated with the Metals Production 

Plant @A), where results exceeded 20 times TCLP '(for lead and chromium) in five samples, and the 

Green Salt Plant (4A), where results from two samples exceeded 20'%33em€.xe TCLP limit for five 

contaminants (arsenic, chromium, lead, mercury, and selenium) in t$&,,,pxsples. ... 
:.:,: _._ :* 9 
:.>:.:.: <.:.:.:. ..... .... ...... ....... ; 

A.m.3.2.3 Semivolatile Organic Contamination 
..... ..:":$, :.:.p>,:.:.:.:.:.:. 

From 27 components, 40 loose media samples were collected and analyzed for semivolatile organic 

constituents. Only 39 of 65 semivolatiles for which analyses were performed were detected. 

Fluoranthene, phenanthrene, and pyrene were each detected in 32 samples, followed 

(detected in 30 samples); benzo(b)fluoranthene (detected in 26 samples);. benzo(a) 

in 25 samples); benzo(a)pyrene, benzo(g,h,i)pyrene, and indeno( I,2,3-cd)pyrene 

samples); and benzo(k)fluoranthene (detected in 20 samples). The maximum c 

for semivolatiles was 560,000 pgkg for bis(2-ethylhexy1)phthalate. 

The maximum concentration of 12 semivolatiles (1 ,4-dichlorobenzene7 2,4diitrotoluene, 

benzo(a)anthracene, benzo(a)pyrene , benzo(b)fluoranthrene , benzo(k) fluoranthene , 
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bis(2-ethylhexyl)phthalate, carbazole, chrysene, ind&o( 1,2,3-cd)pyrene, n-nitroso-di-n-propylamine, 
henol) exceed the Part B reference criteria. Most significant of these are 

ropylamine and benzo(a)anthracene, which exceed the respective screening ievel by 

and 1050, respectively. The average concentration of the same twelve semivolatiles 

exceed the Part B reference criteria. The most significant of these are still 

n-nitrosodi-n-propylamine and benzo(a)anthracene, which exceed the respective screening level by 

factors of 1270 and 190, respectively. 

The five detected s 

2,4-dinitrotoluene, 

2,CDinitrotoluene 

greater than 2,600 F a g ) ,  with a concentration of 50,000 pgkg. 

compounds for which a TCLP limit exists are 1,4-dichlorobenzene, 

enol, p-methylphenol (cresol), and pentachlorophenol. 

semivolatile detected at greater than 20 times the TCLP limit (Le., 

A.III.3.2.4 Volatile Organic Contamination - 

From 27 components, 40 loose media samples 

constituents. Only 16 of 33 volatiles for whi 

(total) was detected in 13 samples, followed 

(detected in 7 samples); methylene chloride and acetone (both detected in 5 samples); 

1, 1, 1-trichloroethane, 4-methyl-2-pentanone, and tetrachloroethene (each detected in 4 samples); 

2-butanone and benzene (each detected in 3 samples) and; bromoform, styrene, chlorobenzene, 

m,p-xylene, 0-xylene, and trichloroethene (each detected in 1 or 2 s 

concentration detected for volatiles was 100,OOO pgkg for Cmethyl- 

collected and analyzed for volatile organic 

es were performed were detected. Xylenes 

ne (detected in 8 samples); toluene 

The maximum 

one. 

The maximum concentration of only one volatile, benzene, exceeded the Part B reference criteria by a 

factor of 1.3. None of the average concentrations exceed the Part B reference criteria. 

Only five volatile compounds for which a TCLP limit exists were detected. They 

benzene, chlorobenzene, tetrachloroethene, and trichloroethene. None of the detect 

exceeded the respective 20 times the TCLP limits required to even be potentially 
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A.ITI.3.2.5 PesticidesPCBs 

om two components were analyzed for pesticides and PCBs. Only one of 21 pesticide 

oxychlor) and two of seven PCB compounds (Aroclor-1254 and Aroclor-1260) were 

maximum concentration detected for pesticides and PCBS was 530 pgkg for 

Aroclor - 1260. 

Both Aroclor-1254 and Aroclor-1260 exceed the Part B reference criteria. The most significant being 

Aroclor-1260, by a fa . None of the pesticides exceed this screening criteria. 

None of the pesticid 

TSCA limit. 

20 times the TCLP limit while none of the results exceeded t ne 50 ppm 

A.III.3.3 Sediment 

Quantities of sediments or sludges sufficient to support chemical and/or radiological analyses were 

sampled from various collection points. Thes 

basins, and runoff locations. The objective o 
or transfer of contaminants to the enviro 

ction points included sumps, pits, drains, ponds, 

ling was to determine the potential for release 

rect contact by a receptor. 

All sediment will be collected and placed in dnuns during the Interim Remedial Action. DOE’S 

strategy (DOE 1994a) is to manage the LLW portion of this sediment under Removal Action No. 9. 
The mixed and hazardous waste portion will be managed in accord 

Section A.3.2). Therefore, the projected characteristics and invent0 

in this RVFS Report but their treatment and disposition are not. F 
material will be handled separately, Appendix A and Section 3 does not address sediment. 

e wastes are addressed 

re, since all of this 

A total of 31 sediment and sludge samples were taken for analysis of radiological and chemical 

contamination. The following describes the results of these analysis. 

A.III.3.3.1 Radiolog.ical Contamination 

The results of radiological sample analyses for sediment are statistically summarized in  

Table A.III-1 indicates the number of analytical results available for each radioactive constituent in 
sediment varies: 

0 29 analytical results &e reported for cesium-137,1ead-2107 polonium-210, 
strontium-90, thorium-228, and uranium; 
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28 analytical results are reported for americium-241, radium-226, radium-228, 
ium-230, thorium-232, uranium-234, uranium-235/236, and 

analytical results are reported for neptunium-237, and plutonim-238; 

20 analytical results are reported for plutonium-241, and 

0 5 analytical results are reported for thorium-227. 

All radionuclides and were detected in at least one sample, with the exception of 

thori~m-227. 

Radionuclide sample analytical results can be compared with the corresponding concrete baseline 

concentration and Part B reference criteria concentration. Comparison with these two parameters 

reveals that the mean sample result exceeds the corresponding concrete baseline or Part B reference ..- 

criteria for the following radionuclides (sampl 

for each radionuclide): 

Comarison' With Baseline 

elidscreen ratios are included in parentheses 

. .  

Americium-241 (2.1) . N~tunium-237 (56.5) 

Lead-210 (7.9) Lead-210 (58.6) 
Cesium-137 (8.5) Cesium-137 (606.8) 

Neptunium-237 (5.3) Plutonium-239/240 (1.2) 
Pl~t~nium-238 (3.7) 

P010niUm-210 (8.3) 
Pl~t0niUm-239/240 (4.0) Radium-226 

Radium-226 (3.2) 
Radium-228 (20.7) 
Technetium-99 (158.3) 
ThoriUm-227 (2.3) uranium (2536) 
Th~ri~m-228 (12.2) Uranium-234 (44.5) 

Thorium-232 (5.4) Uranium-238 (2294) 
uranium (50.5) 

Uranium-235/236 (22.4) 
Uranium-238 (38.8) 

. .  

ThoriUm-230 (32.6) Uranium-235/236 (1095) 

Uranium-234 (27.6) 
. .  . .  

The geometric mean of sample analytical results is used for comparing lognormal and the arithmetic 

mean is used for comparing normally distributed radionuclide sample results to concrete baseline and 

Part B reference criteria radionuclide concentrations. The mean of sample results exceeds the 
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baseline concentration by the greatest ratios for: technetium-99, thoriurq-230, uranium, uranium-234, 

36, and uranium-238. The mean exceeds the Part B reference criteria concentration by 

os for: radium-226, thorium-228, uranium, uranium-235/236, and uranium-238. 

The minimum sample result detected exceeds the corresponding concrete baselie or Part B reference 

criteria concentration for the following radionuclides: 

ComDarison With Baseline 

PlUt~niUm-238 

Technetium-99 
ThoriUm-228 
ThoriUm-230 

ComDarison With Part B reference criteria 
Cesium- 137 
Lad-2 10 
Neptunium-237 
Polonium-210 
Radium-226 
Radium-228 
Thorium-228 
uranium 
Uranium-234 
Uranium-235/236 

238 

This indicates that baseline or Part B refere concentrations 'for these analytes exceed their 
. .  
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detection limits. 

23 

None of the maxim& sample results detected are less than the corresponding baseline or Part B 

reference criteria concentration. Y . ~ ~ ~ ~ y ~ y q x . .  .:.:.:.:.. .,::; .... :.:.:.:.: .... ..... 

A.III.3.3.2 Inorganic Contamination 

.... ..... 
::hi:: 

:::::::I .... 
.... ..... .... 
E; ,.,..,.,...... :.$? 
:A:::< '2 
........................ . ..... . 

:.:.:.:.: .... ..... 

A total of 30 sediment/sludge samples from Of the 23 inorganic chemicals for which analyses were 

performed, all were detected in at least one sample and all inorganics except antimony, beryllium, 
cadmium, selenium, and thallium were detected in at least 11 samples. Aluminum, calcium, iron, 

and magnesium were generally detected at the highest concentrations. 
e?::<;*wfiBv$m 
A,... .:.; $3 "y;; 
2 ..; ..... .:. .:.:.:.> .. :<.:.:.: ......... 

There are no baseline values available for use.as a comparison with sediment samples. Hkever, .>z,:. as ...,.... .>....> ..... . . .  . .  , 
described in Appendix A.3, Part B reference criteria is used for evaluating the level of &@mination. 

The maximum concentration of 10 inorganics (antimony, arsenic, barium, beryllium, cadmium, 
chromium, copper, manganese, mercury, and silver) exceed these screening levels. Most significant 

of these are arsenic and beryllium, which exceed screening levels by factors of 3800 and 670, 

respectively. The average concentration of only four inorganics exceed the screening levels. These 

G\CRU3RIFS\~-AIIl. 1st A-III-50 
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are antimony, arsenic, beryllium, and manganese. Most .significant of these are arsenic and 

ch exceed screening levels by factors of 260 and 73, respectively. 

ummarhs the inorganic contamination in sediment and sludge that exceeds 20 times 

. At least one sample exceeds one or more of the limits for six of the eight inorganics 

with TCLP regulatory limits. Lead was detected at greater than 20 times the TCLP limit (Le., 

greater than 100 mgkg) in 19 of 29 samples, with concentrations ranging up to 12,500 m u g .  This 
was followed by chr ch was detected at greater than 20 times the TCLP limit (Le., greater 

than 100 mgkg) in t 

greater than 20 times 

were detected at gr 

les, with concentrations up to 857 mgkg; mercury was detected at 

limits in six of 223 mgkg; arsenic, barium, cadmium, and silver 

ir respective 20 times the TCLP limits in only one of 29 samples. 
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Is 

mercury; and the Low Nitrate Tank (18K), w 16 

chromium, lead, and mercury. 17 

18 

A.lII.3.3.3 Semivolatile Organic Contamination 19 

20 

The most extensive contamma ' tion in sediment samples is associated with the Laboratory (15A), where 

results exceeded 20 times the TCLP limit for cadmium, chromium, lead, and mercury; the BDN 
Surge Lagoon (18A), where results exceeded 2 the TCLP limit for chromium, lead and 

ts exceeded 20 times the TCLP limit for 

From 15 components, 32 sediment and sludge samples were collected for analysis of semivolatile 

organics. As shown on Tables A.III-1 and A.III-2, only 31' of 65 s 

were performed were detected. Eleven semivolatiles (benzo(a)anthra 

benzo(b)fluoranthene, benu>(k)fluoranthene, chrysene, fluoranthene 

naphthalene, pmethylphenol (cresol), phenanthrene, and pyrene) w 

sediments and sludges analyzed. 2-Methylnaphthalene7 anthracene, benzo(g,h,i)peiylene, carbazole, 

di-n-butyl phthalate, di-n-octyl phthalate, dibenzofuran, and fluorene were detected in between 10 and 

15 samples each. 2,4,6-Trichloropheno17 acenaphthene, acenaphthylene, bis(2-ethylh 

butyl benzyl phthalate, dibenzo(a,h)anthracene, diethyl phthalate, nitrobenzene, o-me 

p-chloroaniline, pentachlorophenol, and phenol were each detected in less than ten s 

es for which analyses 

The maximum concentration of 10 semivolatiles exceed the Part B reference criteria. They are 

benzo(a)anthracene, benzo(a)pyrene, benzo@)fluoranthene, benzo(k)fluoranthene, 

bis(2-ethylhexy1)phthalate , carbazole, chrysene, dibenzo(a,h)anthracene, indeno( 1,2 ,3-cd)pyrene7 

pentachlorophenol. The most significant of these is benzo(a)pyrene, which exceeds the screening 
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limits by a factor of 8400. The average concentration of only seven semivolatiles exceed tk.ese 

ia. They are benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

ene, di benzo(a,h)anthracene, indeno( 1,2,3-cd)pyrene, and pentachlorophenol. Most 

ese is, again, benzo(a)pyrene, which exceeds the screening limits by a factor of 150. 

There were five semivolatiles that were detected for which a TCLP limit exists: 

2,4,6-trichlorophenoI; nitrobenzene; 0-mehtylphenol ; pmethylphenol (cresol); and pentachlorophenol. 

None of the sediment e results exceeded 20 times the TCLP limit. 

A.III.3.3.4 

--one sediment 

Table A.III-1, nine of the 33 volatiles for which analyses were performed were detected. Toluene 

was detected in seven samples, 2-butanone and styrene were detected in six samples, acetone and 

ethylbenzene in three samples, tetrachloro 

4-methyl-2-pentanone, and carbon disulfi 

'samples were analyzed for volatile organic constituents. As shown of 

amples, and l,l,l-trichloroethane, 

in only one sample. 

The maximiun concentration of only one 

factor of 1.48. No average concentrations exceed the screening criteria. 

exceeds the Part B reference criteria, 'by a 
. 

The only two detected volatile compounds for which a TCLP limit exists are 2-butanone and 

tetrachloroethene. They were detected at 9600 p@g and 310 pg 

respective 20 times the TCLP limits of 4,000,000 pgkg and 14,000 

ively, well below their 

A.III.3.3.5 PesticidesPCBs 

No sediment samples were analyzed for pesticides and PCBs. 

<?>:y*.:m>*, 
$. E.:.:.:. ...:....: ..:.. 

A.III.3.4 soil 
Significant quantities of soil in piles (G-013) were also sampled. All of this material'will .:.:.:.j be .': 

....... . .__I_ 

dispositioned by OU5 in accordance with its Proposed ,Plan and subsequent Record of D&::.ion. .:.:.:.:. 

Therefore, the projected characteristics and inventory of this loose media are addressed&khis FWFS 

Report but their treatment and disposition are not. Since soil will be handled separately, Appendix A 
and Section 3.0 do not address soil. 
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These . A total of 12 samples was collected from six of the soil piles comprising the component G-13. 1 

en from what was determined to be the location of maximum radiological 

ased on a survey of core samples taken from a grid of sampling locations. The 

A total of 59 individual soil samples was collected for the analysis of radiological and chemical 

contamination. The following describes the results of these analyses. 

A.III.3.4.1 

The results of radio1 

Table A.III-1 indica 

e analyses for soil are statistically summarized in Table A.m-1. 

r of analytical results available for each radioactive constituent in . 

soil varies: 

13 analytical results are reported for americium-241, lead-210, neptunium-237, 
strontium-90, technetium-99, thorium-228, thorium-230, thorium-232, uranium, 
uranium-234, and ~ranium-235/23 

12 analytical results are report 37, plutonium-239/240, 
plutonium-24 1 , polonium-2 10, 

11 analytical results are reported for thorium-227 and uranium-238; and 

10 analytical resuits are reported for plutonium-238. 

d radium-228; 

With the exceptions of americium-241, plutonium-241, and thorium- 

uranium were detected in at least one sample. 

radionuclides and 

Radionuclide sample analytical results can be compared with the corresponding concrete baseline 

concentration and Part B reference criteria concentration. Comparison with these two parameters 

reveals that the mean sample result exceeds the corresponding concrete baseline or Part B reference 
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for' 

Technetium-99 (5.1) 
ThoriUm-228 (2.1) 
ThOri~m-230 (3.5) 
uranium (2.8) 

criteria for the following radionuclides (sample-to-baseline/screen ratios are included in parentheses 

Comparison With Part B reference cri*& 
Cesium- 137 (27.6) 
Lead-210 (15.0) 

Radium-226 (1 880) 
Radium-228 (1.6) 

Thorium-228 (1662) 
uranium (141.4) 
Uranium-234 (2.8) 
Uranium-235/236 . (32.5) 
Uranium-238 (124.6) 
Nept~lniw-237 (6.1) 

Polonium-2 10 (3.6) 

T~O~~IIIII-227 (38.7) 

The geometric mean of sample analytical results is used for comparing lognormal and the arithmetic 

mean is used for comparing normally dist 

Part B reference criteria radionuclide concentr 

baseline concentration by the greatest ratios 

mean exceeds the Part B reference crite 

thorium-228, and uranium. 

ide sample results to concrete bzeline and 

The mean of sample results exceeds the 

etium-99, radium-228, and thorium-230. The 

the greatest ratios for: radium-226, 

The minimum sample result detected exceeds the corresponding concrete baseline or Part B reference 
............................. ,:,:,:.:. <"""'."..&.' . . :. 

:-. 
. . . ,., ...... , 
:.:.:.:.: criteria concentration for the following radionuclides: 

Lead-2 10 
Polonium-2 10 
Radium-226 
Radium-228 
Thori~m-228 
uranium 
Uranium-235/23 6 
Uranium-238 
Neptunium-237 

This indicates that all sample analytical results for these radionuclides are greater than corrziponding 

baseline or Part B reference criteria concentrations. 
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The maximum sample result detected is less than the corresponding baseline or Part B reference 

ation for the following radionuclides: 

Comparison With Part B reference criteria 

Plutorium-239/240 
Technetium-99 

Strontium-90 

Pl~toni~m-238 

Thorium-232 

A.III.3.4.2 

A total of 11 soil s 

contarmnants 

seven soil piles was collected for analysis of .TAL inorganic 

les A.III-1 and A.III-2, all except four of the 23 inorganics 

(antimony, mercury, silver, and thallium) were detected in at least one sample. Fourteen inorganics 

were detected in all 11 soil samples. These inorganics included all of the detected inorganics except 

beryllium (detected in only seven samples), cadmium (detected in only one sample), potassium 

(detected in nine samples), and selenium (detected in two samples). 

As described in Appendix A.3, the Part B r eria is used as a reference for evaluating the 

level of contamination in soil. The maximum concentration of only' three inorganics (arsenic, 

beryllium, and manganese) exceed these screening levels. Most significant of these is arsenic, with a 

factor of 280. Results for all 11 soil samples exceed the scieening levels for both arsenic and 

manganese. Only seven of the 11 soil samples exceed screening l e ~ . ~ l s : ~ f ~ ~ : : ~ e ~ l l i u m .  ... .:.:.:.:.. 
The average 

........ 
i...... 

concentration for all three inorganics (arsenic, beryllium, and mang 

by factors of 204, 51, and 4.2, respectively. 

the .screening levels 

Table A.lII-3 summarizes the inorganic contamination in soil that exceeds 20 times the TCLP limit. 

Lead was the only inorganic that was detected at greater than 20 times the TCLP limit (Le., greater 

than 100 mg/kg), with concentrations ranging up to 143 mgkg. 

.-.-.-... .:.:.:.:. 
:<.:.:.: .:.:+:. 

......... ...... ... :f.s A.III.3.4.3 Semivolatile Ormnic Contamination 

Twelve samples were collected and analyzed for semivolatile constituents. Nineteen of .,.%.. th&34 Y,.. .Y > 

semivolatile constituents analyzed for were detected. Fluoranthene and pyrene were each detected in 
nine samples. These were followed by benzo(a)anthracene, chrysene, and phenanthrene (each 

detected in eight samples); benzo(a)pyrene, benzo(b)fluoranthene, and bis(2-chloroethy1)ether (each 

detected in seven samples); indeno( 172,3-cd)pyrene (detected in six samples); benzo(g,h,i)perylene 
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and benzoQfluoranthene (each detected in five sqples); and several analytes which were detected in 

amples. The maximum concentration of semivolatile constituents detected was 

di-n-butyl phthalate. . 

Maximum concentrations for six semivolatiles [benzo(a)anthracenet benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno( 1,2,34)pyrene] 

exceed the Part B reference criteria. Most significant of these is benzo(a)pyrene, which exceeds the 

screening levels by 79.5. The average concentration of these same semivolatiles exceed 

the screening criteria ignificant is still benzo(a)pyrene, which exceed the screening . h i t  by a 

factor of 35.3. 

None of the semivolatile compouDds for which a TCLP limit exists were detected. 

A.III.3.4.4 Volatile Organic Contamination 

Twelve samples were collected and analyzed fo 

detected, acetone, which was detected . .  in two 

detected was 33 pgkg'. This conckntration 

ile organics. Only one of 33 volatiles were 

The maximum concentration of acetone 

the Part B reference criteria. 

None of the volatile compounds for. Which a TCLP limit exists were detected. 

A.III.3.4.5 PesticidesPCBs 

A total of 11 samples was taken for analysis of pesticides and 12 s 

PCBs. Only six of 21 pesticides and three of seven PCB compou 

concentration of pesticides detected was 22 pgkg for Endrin, an 
Aroclor-1254. Aroclor-1254 was detected in five samples, followed by Aroclor-1260 (detected in two 
samples); and 4,4'-DDD, dieldrin, endosulfan II, endrin, endrin ketone, gaxnma-chlordane md 

Arwlor-1248 which were detected in only one sample. 

e taken for analysis of 

. Therr.aximun 

r PCBs was 5100 pgkg for 

The maximum concentration.of only three (Aroclor-1248, Aroclor-1254, and Aroclo 

seven PCBs exceed the Part B reference criteria. Most significant of these is Arocl 

exceed these screening criteria by a factor of 610. The average concentrations of all three Aroclors 

still exceed the screening criteria. Most significant is still Aroclor-1254, by a factor of 4.8. 
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20. CLP limit. NO PCBs exceed the TSCA limit of 50 ppm (50,000 pgkg). 

Only one of the pesticides, endrin, for which a TCLP limit exists was detected. No pesticides exceed 1 

2 

3 

a 4 

Wood was a common construction material used in the construction of buildings at the FEW. 

significant c o n t a m ~ ~  tion. Samples of exposed wood were collected by chipping away the surface 

using a jackhammer,, er drill, or chisel. The sampling was intended to be representative of the 

maximum expected ra 

different) based on no 
results of the analys on the two wood samples. 11 

5 

6 

7 

8 

9 

10 

However, most of the wood is covered by drywall and not readily accessible and not expected to have 

and chemical contam&tion (note that these locations may be 

e sampling results and process knowledge. The following describes the 

A.lII.3.5.1 Radiological Contamination 

12 

l3 

The results of radiological sample analyses for wood are statistically summarized in Table A.III-1. 14 

Tables A.III-1 and A.IU-2 indicates the number 15 

constituent in wood varies: 16 

17 

ytical results available for each radioactive 

two analytical results are report cium-241, cesium-137, lead-210, 18 

neptunium-237, plutonium-238, plutonium-239/240, radium-226, radium-228, 19 

P strontium-90, technetium-99, thorium-228, thorium-230, thorium-232, uranium-234, 
2l 

P 

..... 3: 

......... .:.:.:.> i.. ..... :... ................. ....................... 
All radionuclides and uranium were detected in at least one sample, @th ........ the exception of cesium-137 

:.:.:.:.: ......... 

24 

25 
......... ...... ..__,. ................... ....................... and plUtOnium-24 1. 26 

Radionuclide sample analytical results can be compared with the corresponding concrete baseline 

n 

28 

concentration and Part B reference criteria concentration. Comparison with these two parameters 

reveals that the mean sample result exceeds the corresponding concrete baseline or 

for each radionuclide): 32 

29 

30 

31 criteria for the following radionuclides (sample-to-baseline/screen ratios are includ 

33 
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ComDarison With Baseline’ 

Thorium-228 (2.2) 
Thorium-230, (1.9) 
ThoriUm-232 (1.1) 
uranium (103.6) 

. . .  . . .  . 

1 
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ComDarison With Part B reference criteria 
Cesium-137 (104.8) 

Neptunium-237 (6.9) 
Lad-210 (41.7) 

Pl~t~nium-23 8 (2.2) 
P010ni~m-210 (12.8) 
Radium-226 (1449) 
Radium-228 (3.6) 

uranium (5202) 
Uranium-234 (26.9) 
Uranium-2351236 (394.1) 
.Uranium-238 (1 156) 

Thori~m-228 (1689) 

The geometric mean of sample analytical results is used for comparing lognormal and the arithmetic 

mean is used for comparing normally distributed radionuclide sample results to concrete baseline and 

Part B reference criteria radionuclide concentrations. The mean of sample results exceeds the 

baseline concentration by the greatest rat 

uranium-238. The mean exceeds the Part B r 

radium-226, thorium-228, uranium, and 

, uranium-234, Uranium-235/236, and 

criteria concentration by the greatest ratios for: 

The minimum sample result detected exceeds the corresponding concrete baseline or Part B reference 

criteria concentration for the following radionuclides: 

Comarison With Baseline 
Lead-210 
PlutoniUm-238 
Polonium-2 10 
Radium-228 
Technetium-99 
Thorim-230 
Th0rh1-232 
UraniUm-235/236 

Polonium-2 10 
Radium-226 
Radium-228 
Th01i~m-228 
uranium 
Uranium-235/236 
Uranium-238 

:*.:< 
$$$ 
$2: 

This indicates that all sample analytical results for these radionuclides are greater than &gsponding 

baseline or Part B reference criteria concentrations. 
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The maximum sample result detected is less than the corresponding baseline or Part B reference 

c r i t e ~ ~ ~ & & , n ~ o n  . . ... . for the following radionuclides : 
:.:.,.:.:. ..... ..... . ...., :c:* 
:::::::::: 

"..' .: ...,.... . _.,.. ... ....... ; ..:.:.:.:.: ..... 

Strontium-90 
Technetium-99 
Thorium-230 
Thorium-232 

A.III.3.5.2 

Two wood samples w 
.contaminants. As shown on Tab@ A.m-1 and A.III-2, 15 of the 23 inorganic chemicals for which 

analyses, were performed were detected in at least one sample, and ten of these were detected in both 
samples. Aluminum, barium, calcium, copper, iron, lead, magnesium, manganese, sodium, and zinc 

were detected in both samples. Antimony, 

only one sample. The maximum inorganic co 

from separate components for analysis of TAL inorganic 

mium, nickel, and potassium were detected in 

was calcium at 3020 mgkg. 

Thereare no baselinevalues for wood, ther B reference criteria is us.4 to evaluate the 

level of contamination. The maximum concentration of four inorganics exceed the screening criteria, 

antimony, arsenic, chromium, and copper. Most significant of these was arsenic with a factor of 

73,000. The average concentration of antimony and arsenic also exceed the screening criteria, by 
. . . . . . . . . . . . . . . . . . . . . . ............ ..... ..... L... l....... .... :.: . . . . ..... . . . . . . . . . .... , , .:.:.: _,., .:.:.:.:. ... ,..... ......... _........ ..... factors of 1.3 and 1150, respectively. 

_...... .. .... ..... .... ..... .... . . . . . . . ................................ ....... ..... . _.... . ...., ........ $% '3; .... ..... .... n.. 

Table A.III-3 summarizes the inorganic contamination in wood that,,:,&eeds 20 times the TCLP 

limits. One sample exceeded 20 times the TCLP limit for arsenic (i.e., 100 mgkg) and chromium 

(Le., 100 mgkg). The sample was from the Electrical Panels & Transformers (16C), with 

concentrations of 2690 mgkg for arsenic and 2740 mgkg for chromium. 

A.IU.3.5.3 Semivolatile Organic Contamination 

One wood sample was analyzed for semivolatile organic constituents. Only ten of the 

semivolatiles analyzed for were detected. These were benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluornanthene, carbazole, chrysene, dibenzofuran, fluoranthene, 

phenanthrene, and pyrene. The maximum concentration detected was 260 pgkg for both 

fluoranthene and pyrene. . 
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Only three of the ten semivolatile organics detected exceed the Part B reference criteria. 

(by a factor of 1.9), benzo(a)pyrene (by a factor of 9.7), and benzo@)fluoranthene 

None of the semivolatiles exceed 20 times the TCLP limit. 

A.III.3.5.4 Volatile Organic Contamination 

One wood sample w 

analyses was perfo 

ed for volatile organic constituents. None of the 33 volatiles for which 

A.III.3.5.5 Pestic 

One wood sample was analyzed for pesticides and PCBs. Only two of 18 pesticides, endosulfan-I (at 

a concentration of 1.5 pgkg) and endrin (at a concentration of 0.98 pgkg) were detected. Neither of 

these results exceed the Part B reference criteria or 20 times the TCLP limit: None of the seven 

PCBs analyzed were detected. 

A.IKI.3.6 Unknown Liauj - ..... ..... ...... A....... 
.z.: 
i... :._ @& 2,;:.;+.:.~... ..,.,. :.:.:.:.:.:~).' 

Quantities of liquids sufficient to support chemical andor radiological analysk were sampled from 
various collection points. These collection points included sumps, pits, drains, ponds, basins, and 

runoff locations, many of which still receive flow. The .objective of this sampling was to determine 

the potential for release or transfer of contaminants to the environ&igyt+M@ direct contaci by a .... .... .... :.:.: 
receptor. 

All such liquids are, and will continue to be, treated through the o 

system prior to discharge to the Great Miami River under an National Pollution Discharge 

Elimination System (NPDES) permit. Therefore, the characteristics of these liquids are addressed in 

this RVFS Report but their inventory, treatment, and disposition are not. Furthermo 

this material will be handled separately, Appeniix A and Section 3 .O does not addr 

erty wastewater treatment 

A total of 98 unbown liquids was taken for the analysis of radiological and chemi 

The following describes the results of these analyses. 
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A.III.3.6.1 Radiological Contamination 1 

Table A.III-1 indicates the number of analytical results available for each 

radiological sample analyses for unknown liquids are statistically summarrzed * inTables 2 

3 

4 

5 

6 

. 
tituent in udcgown liquids varies: 

88 analytical results are reported for cesium-137, neptunium-237, radium-226, 
strontium-90, technetium-99, and uranium; 7 

87 analytical results are reported for radium-228; 
":.:.:.:.:.:.:<.~ ,:,: 

.A,..... :.. . . .... ::::.. 
0 86 analytid r d t s  are reported for lead-210; 

are reported for plutonium-238 and plutonium-239/240; 

0 84 analytical results are reported for uranim-234; 

0 83 analytical results are reported for polonium-210; 

82 analytical results are reported for thorium-228, thorium-230 and thorium-232; 

81 analytical results are reported fo -235/236 and uranium-238; 
, 
80 analytical results are report 

39 analytical results are reported for plutonium-241. 

All radionuclides and uranium were detected in at least one sample. 

Radionuclide sample analytical results can be compared with water upgradient wells in the 

Great Miami Aquifer (DOE, 1993). Comparison with upgradient grhdwater  quality parameters 

(Le., UTL values) reveals that the mean sample result is greater for the following radionuclides 

(sample-to-water quality ratios are included in parentheses for each radionuclide): 

.,,,,_ 
x.:................ . 

Comparison With Upmadient Water Oualitv 
Lead-210 (2.7) 
Technetium-99 (5.2) Technetium-99 = 36pCiL 
uranium (79.9) 
Uranium-234 (77.6) ' . Uranium-234 = 4.2 pCiL 
Uranium-235/236 (27.2) " UraniUm-235/236 = 1.3 pCi/L 
Uranium-238 (81.7) Uranium-238 = 4.4 pCi/L 

Uugradient Groundwater Oualitv 
Lead-210 = 8.5 pCiL 

uranium = 15 p g L  

The geometric mean of sample analytical results is used for comparing lognormal, and the arithmetic 

mean is used for comparing normally distributed radionuclide sample results. The water quality a 
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criterion for lead-210 is assumed to be the same as .for radium-226 and the water quality criterion for 

ved from the isotopic criteria. The mean of sample results is higher by the greatest 

um, uranium-234, uranium-235/236, and uranium-238. 

None of the minimum sample results detected are greater than upgradient groundwater quality. None 

of the maximum sample results detected is less than upgradient groundwater quality. 

A.IU.3.6.2 

A total of 91 liquid s 

' constituents. Assho 

were performed wer 

inorganics include aluminum, barium, calcium, copper, iron, lead, magnesium, manganese, 

potassium, sodium, and zinc. The maximum inorganic contamination was sodium at 3,490,000 pg/L. 

as taken from 52 components for analysis of TAL inorganic 

les A.m-1 and A.III-2? all of the 23 inorganic, for which analyses 

d 11 of these were detected in at least half of the samples. These 

..:.* 
Table A.III-4 surmnarizes the inorganic co 

One sample, from the Zirnlo Decladdmg Area 

limit for lead (13,5.00. pg/L detected comp 

"""" n in liquid samples that exceed the TCLP limits. . 

Special Products Plant (9A) exceeds the TCLP 

limit of 5000 pg/L). 

The most extensive inorganic contamination in an unknown liquid sample is associated with the 

Southern Extraction Area of the Pilot Plant Wet Side (13A), were 20 analytes were detected. 

A.IU.3.6.3 Semivolatile Organic Contamination 

From 52 components, 93 liquid samples were collected for analysi 

constituents. Only 32 of 65 semivolatiles for which analyses were 

Bis(2-ethylhexyl)phthalate was detected most often which 21 detects out of 93 samples. Followed by 

fluoranthene (detected in 14 of 92 samples); phenanthrene (detected in 11 of 93 samples); pyrene 

(detected in 12 of 92 samples); phenol (detected in 10 of 90 samples); and 2, 

benzyl phthalate, chrysene, di-n-butyl phthalate, di-n-octyl phthalate, diethyl phthalat 

and pmethylphenol(creso1) (each detected between 5 and 10 samples). The remaining 1 

semivolatiles were detected in less than 5 samples of the 93 samples analyzed. The 

semivolatile contaminant was phenol at 520 pg/L. 

were detected. 
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No semivolatile organics exceed the TCLP limits. 
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A.lII.3.6.4 Volatile Organic Contamination 1 

onents, 93 liquid samples were collected for analysis of volatile organic constituents. 

3 volatiles for which analyses, were performed were detected. Acetone and toluene 

15 of 67 samples and 14 of 93 samples, respectively. These are followed by 

tetrachloroethene (detected in 12 samples); 2-butanone (detected in 11 samples); and several analytes 

detected was 510,000 pglkg for acetone. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

which were detected in fewer than ten samples. The maximum concentration of volatile constituents 

Table A.III4 s 
Machining area of the 
detected compared t t of 700 pglL). I1 

The most extensive organic contamination in unknown liquids is associated with the Center Area of 

Garage Area of the Engine House/Garage (31 

volatiie organics that exceed the TCLP limits. one sample from the 

lant (6A) exceed TLCP limits for tetrachloroethene (6800 pg/L 

12 

I3 

14 

15 

16 

the Pilot Plant Wet Side (13Aj, where 27 o le and volatile) were detected, and the 

ere 19 organics were detected. Thirty-five 

samples from 14 components indicated no or 
. I1 . 

A.III.3.6.5 Pesticides/PCBs 18 

One sample was collected for analysis of pesticides and PCBs. No pesticides nor PCB compounds 19 

were detected. P 
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A.IV SUMMARY OF CONTAMINATION BY COMPONENT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

. .  re classified into eleven categories by level of surface radiological cormnmat~ on 
nteria and guidelines described in Tables 2.3 and 2.4 of the cRU3 WPA. 

each category and the associated contaminants by media type are described in the 
following sections. Radiological contamination is described first followed by chemical contamination. 

Much of the data results were rejected for radiological analysis. Therefore, if an analyte is not 
mentioned in the d 
analyte is not mention 

A.W. 1 11 

Administrative and support buildings were determined by the criteria referenced above to contain no 
significant levels of radiological commination. Based on this information, sampling activities were 

The 

a 

f the component, it is assumed that those results are rejected. If an 
component description it is either a nondetected or a rejected result. 

12 

I3 

14 

l5 

A N .  1.1 NAR Control House (3C) 16 

The Nitric Acid Recovery Building WAR) is 17 

and west of the Maintenance Building (3A). 18 

confirmatory in nature and limited in scope. 

story building located just north of lOlst Street 
is rectangular. The NAR Control House is 

constructed with a structural steel frame 
control panels for the nitric acid recovery system (3D), a conference room, offices, and a restrwm 
are present in this building. No process activities OcCuTred within this building, however, this 
building serves as the radiological control point for entry into the NAR Towers and Drum Storage 
Building (72) areas. Routine surveys for removable alpha co 
con tamination are conducted in this building to identify any "hot spo 
are no anticipated contaminants for this component. 

From this component, one concrete chip sample and two steel Coatings samples were collected. 

s on a poured concrete base. Electrical 19 

P 

2l 

P 

P 

a 
may be present. There 24 

25 

26 

51 

Summarg of Radiological Contamination 
30 

Concrete ChiDs $p&TB<w.G: m: .:.: 31 

32 

33 

34 

only one concrete chips sample was collected from this component for analysis of &o&ve $$$ 

constituents. Of these 20 constituents, all except six (cesium-137, neptunium-237, pluto&m-238, $$z 

'' 

plutonium-239/240, plutonium-241, and strontium-90) were de&ed. For six of the deteekd 
radioactive constituents (technetium-99, thorium-230, elemental uranium, uranium-234, 
uranium-235/236, and uranium-238), the maximum concentration of each exceeded its respective 

35 

36 

larger margin than any other radioactive constituent. 0 
concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor of 6.8, a 37 

38 

39 

A N - 1  
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Steel Coatinm 
1 coating sample was collected from this component for analysis of radioactive 

these 20 constituents, all except six (americium-241, cesium-137, lead-210, 
plutonium-241, and strontium-90) were detected. For six of the detected radioactive 

echnetium-99, thorium-227, thorium-230, elemental uranium, dum-235/236, and 
uranium-238), the maximum concentration of each exceeded its respective concrete baseline value. 
Technetium-99 exceeded its baseline concentraton by a factor of 3 1, a larger margin than any other 
radioactive constituent. 

summarg of In0 on 

Concrete C h i ~ s  
In concrete, 16 of cs for which analyses were performed were detected. Not detected 
are antimony, cadmium, cobalt, mercury, silver, and thallium. The co- 'om of 7 detected 
analytes (arsenic, barium, cbromium, copper, lead, iron, a d  nickel) exceeded OU3 baseline values. 
The most significant of these was lead, which exceeded the concrete baseline by a factor of 23. The 
concentrations of all inorganics for which there are ..:.:.; TCLP limits were below 20 times the limit. 

.::=, R<:::.>. ,.:.:. <.:.vz. 
,.:,~ ,x:x. <:s +a,*. .* .a$: 

In steel coatings, 18 of the 22 inorganics for@ich:&:w-s were pedonned were d e t d .  Not. 

Steel coatings $$*F&%$. .. .. 

detected are antimony, beryllium, thallium, and vanadium. Chromium and lead were greater than 20 
times their respective TCLP limits. 

S-y of Organic Contaminaton 

No media from this component was analyzed for organic co 

A.lV.1.2 Service build in^ (11) 
Service Building (1 1) is a two-story, rectangular structure block construction on 
reinforced poured concrete footers, with reinforced concrete floors, glass windows, and a flat 
reinforced concrete roof. Numerous floor drains are throughout the building. Building 11 includes 
five process areas: the FEW cafeteria and kitchen, locker rooms, 
laundry facilities, and the pistol range. Only the laundry facility is considered a w 
Intrusive samples were taken from all five process areas. 

Since being refurbished and enlarged in 1987, this process area provides cleaning services for 
on-property process clothing using washers, dryers, and dry cleaning equipment. Historically, the 
laundry also serviced articles from off-site operations. Before entry into the process area, clothes are 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

Is 

. 16 

17 
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25 

26 
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monitored to ensure that all articles are radiologically clean. Tetrachloroethylene was used in the 
clea?ipgp@ss in previous years but has not been used in the operation in several years. ...... ..... ;... ..... . .......... >..... ........ .. 4.. ..... :*.A ..;.... ..... .. :.:. 

.:.:.:.:.: :::::::.:. .:.:<.:: Uh@.$. 
The,,83::' ...... . , ,,$W ...... 4 

5 

.:..:... .:.:.:.:,. 

mamtemnce shop, located near the southwestern comer of the first floor, handles malfunctions 
associated with laundry facilities and provides storage for small items used for any maintenance or 
repair work on the administrative side of the FEW. Service fluids are stored in one area of the 
maintenance office. Although this storage area has a concrete floor, it does not have a dike or any 
other form of containment. Very little work on equipment is done within the room itself; any 
equipment must be clean upon entry. 10 

Locker R&ms 12 

Changing rooms are 

I1 

most ofthe &t floor. separate rooms are available according to sex, l3 

employment status (visitor or permanent employee), and radiological contamination. This area 
provides lockers and shower facilities. Numerous drainage pipes carry wastewater to the laundry 
sump. Like the laundry area, these facilities were refurbished and enlarged in 1987. 

.<:::.. <.:.:.:., .<(p.. 

caf&eIia/Kitchen ,g ?@. 

The kitchen and cafeteria provided lunchroom:&q$ee for FEMP employees and subcontradors. Its 

The pistol range is located next to the west hallway on the first floor of the Services Building. Access 
can be gained from the fitness room. This area was used for target practice by security personnel 
when the site was in operation. ":$+.x.:.y ......... .A ......... .........., h ....... , .......... .:*:. ...... 

>..A. . .::.:.:: < ........ ........ :** 3 
:M mx*vA$<3 

Anticipated contaminants include uranium, trichloroethylene, perchlo@ethylene, 5.Y.. lead, magnesium, 
.:e.:< vinyl chloride, and lead. ,.&&:. 

From this component, three concrete chip samples, four concrete core samples (three depths), and 
four masonry chip samples. .Following is a description of co- on. . .  

Summary of Radiological Contamhtion 
........ ?.. .................. .....; ................. ....A: q::::: 
.:.: 3 s  y.:. g :=:: :< :.::>.: . 

A. :.... 33 

... 

......... Concrete ChiDs .:.:.:.:. ........ 

A total of three concrete chips samples was collected from this component for am~ysis &hioactive 
constituents. Of these 20 constituents, all except seven (americium-241, cesium-137, neptunium-237, 
plutonium-238, plutonium-239/240, strontium-90, and technetium-99) were detected. For one of the 
detected radioactive constituents Oead-210), the maximum concentration of each exceeded its a 

14 

I5 

16 

17 

18 

19 

20 
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respective concrete baseline value. Lead-210 exceeded its baseline concentration by a factor of 2.3, a 
any other radioactive constituent. 

core samples from the tap %-inch depth was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except six (cesium-137, 
lead-210, neptunium-237, plutonium-238, plutonium-241, and strontium-90) were detected. For two 
of the detected radioactive constituents (technetium-99 and elemental uranium), the maximum 
concentration of each 
baseline Concentfatio 

A total of three concr 
for analysis of radio 
cesium-137, lead-210, neptunium-237, plutonium-238, plutonium-241, and strontium-90) were 
detected. For two of the detected radioactve constituents (technetium-99 and elemental uranium), the 
maximum concentration of each exceeded its respective concre!te baseline value. Elemental uranium 
exceeded its baseline concentration by a 
constituent. 

A total of three concrete core samples from 
component for analysis of radioactive cons ese 20 constituents, all except nine 
(americium-241, cesium-137, lead-210, neptunium-237, plutonium-238, plutonium-239/240, 
plutonium-241, strontium-90, and technetium-99) were detected. None of the detected radioactive 
constituents exceeded its respective concrete baseline value. 

Masonrv C~ID ' s  
A total of four masonry chip samples was collected from this co f6r analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium- ium-137, neptunium-237, 
plutonium-238, strontium-90 and technetium-99) were detected. For two of the detected radioactive 
constituents (lead-210 and elemental uranium), the maximum concentration of each exceeded its 
respective concrete baseline value. Lead-210 exceeded its baseline conmmat~ 'on by a factor of 2.4, a 

ed its respective concrete baseline value. Technetium-99 exceeded its 
r of 1.2, a larger margin than any other radioactive constituent. 

les from a depth of !h to 1-inch was collected from this component 
. Of these 20 constituents, all except seven (americium-241, 

er margin than any other radioactive 

than 1-inch was collected from this 

larger margin than any other radioactive constiturn. 

Summary of horganic Contamination 

Concrete Chi~s  
A total of two concrete chip samples were analyzed for inorganic constituem. Of the 23 inorganic 
anal-, 17 were detected. Those not detected were antimony, cobalt, potassium, selenium, silver, 
and thallium. The maximum of the validated data exceeded the respective OU3 concrete baselines for 
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13 of the analytes. The most significant was lead, exceeding the baseline by a factor of 190. One 
e pistol range exceeded 20 times the TCLP limit for lead (greater than 100 mgkg). 

les at the 0 - 1/2 inch level were analyzed for inorganic constituents. Of the 23 
inorganic constituents, 19 were detected. Those not detected were antimony, beryllium, mercury, and 
thallium. The maximum of the validated results exceeded the respective OU3 concrete baselines for 
eight of the analytes. The most significant was selenium, exceeding the baseline by a factor of 16. 
There were no detections at greater than 20 times TCLP limits. - 

'.w.+:.:<.:<.....:.:.> _. .......................... I.. ..... 9.g ''<?.:>> 
,:> .:.:. a 

A total of three sampl&:.a#d& 1/2 - 1 inch level were analyzed for inorganic constituents. Of the 23 
$@ -.$&.,. 

inorganic constituents$$9 .:>.:.:I. %&e .. ....... .. detected. Those not detected were antimony, beryllium, mercury, and. 

11 of the analytes. The most significant was selenium, exceeding the baseline by a factor of 9.8. 
There were no detections at greater than 20 times the TCLP limits. 

thallium. The ~ ~ o f ~ ~ & e v a l i d a t e d  results exceeded the respective ou3 con~ete  for 

A total of three samples at the 1 - 4 inch level were .::p,. analyzed for inorganic constituents. Of the 23: 
inorganic constituents, 18 were detected. Those$& 2:s yss. detected were antimony, beryllium, lead, 
mercury, and thallium. the maximum of the v&&& &.,.",..,-.~.:.: results exceeded the respective OU3 concrete 
baselines for six of the analytes. The most <.:x..,A.. s@ifi&,was <<.:>;sa.: silver, exceeding the baseline by a factor 
of 1.7. There were no detections at greater than 20 times the T U P  limits. 

Masom ChiDs 
A total of four masonry chips samples were collected from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except four (antimony, selenium, thallium) were detected. 
For nine (barium, cadmium, chromium, cobalt, lead, mercury, p&um w*wz& &nadiu&, and zinc) of 
the detected inorganics, the maximum concentration of each exde@i t s  ... . . . respective concrete baseline 
value. Of the inorganics with concentrations greater than baseline, & h r y  was the most significant, 
exceeding the concrete baseline by a factor of 77. The concentmtion of cadmium in one sample from 
the cafeteriakitchen area exceeded 20 times the TCLP limit. 

Sixmmary of Organic Contamination 

.:.q x.:... ,,,.., 
x.:.... 

:,.:: :c:< 

vi$ 
sG 

No media from this component was analyzed for organic comminati on. 
...., 

A.W.1.3 Administration BuildinP (14A) 
The Administration Building (14A) is an irregularly shaped, two-level structure located south of the 
Service Building (Building 11) and the 10-Plex Trailer Complex. The Administration Building is 
constructed of cinder block walls supported on reinforced concrete footers with concrete floors. The 
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building consists of a central hallway with east and west wings, with a partial basement under the 

on Building houses the main offices for site management, the main mailroom, central 
drafting, central computing, file storage, and the Emergency Operations Center 

(Em. The building is also equipped with several restroomsflocker rooms. There are no anticipated 
contammants. 

Two concrete chip sample and one masonry chip sample were collected to characterize the 
. The following represents the results of the analyses of these 

summary of Radio1 on 

Concrete C h i ~ s  
Only one concre chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except 6y five (cesium-137,1ead-210, neptunium-237, 
plutonium-238, and plutonium-239/240) were de&&ed. $5 $65 For five of the detected radioactive 
constituents (americium-241, technetium-99, e , w  uranium, uranium-2351236, and &um-238), 

uranium exceeded its baseline concentration by a factor of 6.1, a larger margin than any other 
radioactive constituent. 

. .  
the c & e e o n  of each'ex&&& r h v e  c o w  basehe .value. E l a d  

...;<u- *,.*>;*y+: 

Masonrv Chn, ' s  
A total of one masonry chip sample was collected from this mmpo~Twtmalysis .:.:<.:. of radioactive 
&nstituents. Of these 20 constituents, ,all except six (americium-241~~kesi~137, ... :.c:,* ..,..., +=: neptunium-237, 
plutonium-238, strontium-90, and technetium-99) were detected. Fo&wo :.:.:.:.: df the detected radioactive 
constituents (lead-210 and elemental uranium), the maximum con&on of each exceeded its 
respective concrete baseline value: Lead-210 exceeded its baseline concenmt~ 'on by a factor of 2.4, a 
larger margin than any other radioactive constituent. 

q 

:<$y....-.y~ 

SummargofInorganicCo ' - "on 

%$ <.:.:* :<:::... :<::* Concrete C h i ~ s  
In concrete, 15 of the 23 inorganics for which analyses were performed were detected. 
concentrations of two detected (sodium and potassium) exceeded OU3 concrete baseline vklues. The 
most significant of these was sodium which exceeded the concrete baseline by a factor of 7.2. The 
concentrations of all inorganics for which there are TCLP limits were below 20 times the limit. 
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Masom Chi~s 
nry chips samples was collected from this component for analysis of inorganics. Of 23 
tuents, all except seven (antimony, beryllium, cadmium, mercury, selenium, silver, 
ere detected. For four (cobalt, lead, potassium, and zinc) of the detected inorganics, 

concentmtion of each exceeded its respective concrete baseline value. Of the inorganics 
with concentrations greater than baseline, lead was the most significant, exceeding the concrete 
baseline by a factor of 15. The concentration of inorgauics in the sample from this component did 
not exceeded 20 times the TCLP limit. 

summary of on 

No media from this was analyzed for organic co- on. 

A.IV.1.4 Securitv Building (28A) 
The Security Building (28A) is an irregularly shaped, single-level structure located south of the Health 
and Safety Building (53A). The building is constructed of cinder block walls supported on reinforced 
concrete footers with poured concrete floors. 
separates it from the Human Resources Buil 

The Security Builcl~ng is the headquarters security. The building is equipped with 
several security offices, a communications center, and a classified document vault. Security turnstiles 
staffed by security personnel and located between the Security Building and the Humaa Resources 
Building (28B) are the main access to the site. A site truck entrance is located immediately east of 
the Security Building, and this site access is also controlled by security personnel. There are no 

Security Building includes a turnstile area that i- 

anticipatedco ' ts. .....A. ..,... y ..a ..y ,.......... i. ............. A.. ..,A > ....... x.:.; . ..:. 
.x.:.:. ..... :m 4 :w, .... ,d.S 

.A,. .A,.* ........ 
One concrete chip sample and one masonry chip sample were collw to dharacterize the ......... 
con tamination in this component. The following represents the res&& the analyses of these 
samples. 

Summary of Radiological Contamination 

Concrete C ~ ~ D S  
Only one concrete chips sample was collected from this component for analysis of 
constituents. Of these 20 constituents, all except eight (americium-241, cesium-137, nep 
plutoni~238,  plutonium-239/240, radium-228, strontium-90, and technetium-99) we 
For one of the detected radioactive constituents (poloni~210), the maximum concentration of each 
exceeded its respective concrete baseline value. Polonium-210 exceeded its baseline concentration by 
a factor of 5.7, a larger margin than any other radioactive constituent. 
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Masonrv  chi^ 
sample was collected from the top half inch of masonry surface. Strontium-90 and 
were both reported at levels at or below background levels. No activities of 

are available for comparison of enrichment status or for verification of the 
elemental uranium. Cesium-137 and technetium-99 were not detected. 

Summary of Inorganic Contaminaton 

Concrete Chi~s 

yzed for inorganic constituents. Ofthe 23 inorganic analytes, 17 
ed were antimony, cadmium, mercury, selenium, silver, and 
'validated results exceeded the OU3 concrete baselines for 13 analytes. 

'The most significant was copper, exceeding its baseline by a factor of 15.2. There were no detections 
in this sample for greater than 20 times the TCLP limits. 

Masom Chi~s 
Only one masonry chips samples was 
inorganic constituents, all except five ( , selenium, silver, and thallium) were 
detected. For seven (barium, cadmium, t, potassium, sodium, and zinc) of the 
detected inorganics, the maximum concats& 'on of each exceeded its respective umcrete baseliie 
value. Of the inorganics with cOncentratiollS greater than baseline, cadmium was the most significant, 
exceeding the concrete baseline by a factor of 4.9. The mncemw 'on of inorganics in the sample 
from this component did not exceeded 20 times the TCLP limit. 

Summaryof OrganicCo ' - "on 

No media from this component was analyzed for organic commimtbn P 

for analysis of inorganics. Of 23 

A.N. 1.5 Human Resources Building (28B) 
Human Resources (28B) is a single-story building located adjacent to and west of the Security 
Building. The building is irregularly shaped and is constructed from a combination of concrete and 
cinder blocks. This building provides office space for human resources employees abd f6& &&DOE 
-or General. several services for the facility's employees were conducted in this &&ding. 

~ a s e d  on process knowledge, there is no anticipated co-on associated with the 6 i i i g .  
Furthermore, since there is little or no evidence of co-on and since the building'is outside of 
radiologically con&mhted areas, no intrusive samples were plarmed for the component. A survey 
was performed to confirm the absence of significant radiological surface contamrnatr 'on. Theresults 
indicate an average total surface commination of 351 dpmllO0 cd (beta-gamma), well below the 
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sampling criteria of 5000 dpd100 cm2, and an average removable surface co- 'on of 
(alpha), well below the sampling criteria of 10oO dpd100 d. Therefore, no 

es were taken, and baseline concentrations of co ntaminantS (see Appendix A.IV) within 
associated with this component have been used for characterization. 

Guard Post on South End of D St. (28C) 
The Guard Post on the South End of D Street (28C) has recently been removed as part of Operations 
and Maintenance activities; therefore, no sampling was conducted. Baseline concentrations of 

been used for charact 
A.N) within each material type associated with this component have 

The Guard Post East?' 
guard post is occupied by security guards, who use the building as a checkpoint area to provide 
access control to the western side of the FEW Administration. 

E) is a small building located west of the Parking Lot (89). This 

The Guard Post East of T-81 was not considered $& in the RVFS WPA, since it was under construction 
at the time of writing. Since no intrusive sampl&yere ,g .:.x.>. collected at the guard post and it is not 

Appendix A.IV) within each material type .!*;.> as&iatdbith ,.&&: this component have been used for 
characterization. 

expected to have elevated levels of co-m .xy.A.A*%<%:33$. " b e b e  concentntions of contaminants (see 
, 

A.IV.1.8 Skeet Range Building (28F) 
The Skeet Range Building (originally building W), which is located along the south side of the Waste 
Treatment Plant Access Road, is a single-story structure consisting .@#%€@$frame ....... .. with metal siding . 

ahd roofing. The Skeet Range Building was used to support skeet range : $ > x < : * $ ~ ~  &hies (Le., storing clay 
pigeons and pigeon-launching equipment). The only anticipated contWimit .:<<<. is lead. 

An inspection indicated no visible chemical contamhtion. Furthermore, the facility is located 
outside of radiologically controlled areas and is of insignificant size (approximately 15 ft square and 
9 feet high). Therefore, no intrusive samples were taken from this component, and baseline 

:.:<.:,: .... 

35 
w*::&<<. 

(see Appendix A.N) within each material type associated with this concentrations of contaminants 
~$.y&.y,q.~$;y#.~~. 

:- 3 
.,. :& ... 

,F :$yj yy 
..A ..... component have been used for characterization. 
@j .,. ..... ..... .:.:.:+ 
. . .,... g$$ A.IV.1.9 G G d  Post South of Building 51 (28G) 
.j@j 

The Guard Post South of Building 51 (28G) is located south of Building 51 (28G). ThG?%knponent 
was used briefly as a security checkpoint to provide access control to Building 45A. The need for this 
checkpoint was removed With the construction of the new western expansion parking lot west of 
Building 45A. This guard post was relocated to the northeast corner of the expansion parking lot. 
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The Guard Post South of Building 51 was not considered in the RI/FS WPA, since it was under 
the time of writing. This component is not expected to have elevated levels of 
therefore, baseline wncentrations of Contaminants (see Appendix A.N) within each 
sociated with this component have been used for characterization. 

A N .  1.10 Rust Enheering build in^ (45A) 
The Rust Engineering Building (45A) is a single-story, rectan;gular building consisting of a structural 
steel frame with corrugated metal siding and a concrete base and floor. The building was used to 
develop techniques, machines, and machining tools for the machining of uranium and thorium. The 
facility also housed 

related to the machinjng operation include 
rolling mill in the south bay and induction heat treating 

Potential 
, ammonium sulfate, U308, and oil. In 1988, the building was 

"'converted into office space. Currently, the building contains offices 
and stores small tools and equipment. Potential contaminants for this component include: uranium 
metal, uranium carbide, ammonium sulfate, U,O,, and oil. 

One concrete chip sample and two steel 
co- 'oninthiscomponent. Thefollo 
SampleS. 

were collected to characterize the 
eats the results of the analyses of these 

summarg of Radiological c- 'on 

Concrete C ~ ~ D S  
only one concrete chips sample was collected from this component for .analysis of radioactive 
constituents. Of these 20 constituents, all except four (lead-210, nep#&m- "'5237, plutoni~241,  and 
b0rium-228) were For seven a d  ~ o a v e  &it,& (-228, . 

technetium-99, thorhm-230, elemental uranium, uranium-234, ~ua~i1&-235/236, and uraniUm-238), 
the maximum concentration of each exceeded its respective conc&line value. Elemental 
uranium exceeded its baseline concentration by a factor of 41, a larger margin than any other 
radioactive constituent. 

$$$**q,y&yL<.:. 
Steel coatings 
only one steel coating sample was collected from this component for anaiysis of d.pac&te +::s 1 
constituents. Of these 20 constituents, all except 11 (americium-241, lead-210, n e p d 2 3 7 ,  3:s 

technetium-99, and thorium-Z8) were detected. None of the detected radioactive constxtuents 
exceeded its respective concrete baseline value. 

pl~t~ni~m-238, pl~t0ni~-239/240, plUtoniuni-241, radium-226, radium-228, ~&0dm%, 
.*<.$FA,% 
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Summary of Inorganic Contaminaton 

was taken from the top half inch of concrete. Of the 23 inorganic analytes, 10 
This includes aluminum, arsenic, barium, calcium, iron, lead, magnesium, 

manganese, silver, and zinc. The maximum results from 4 of (barium, lead, silver, and zinc) were 
greater than the respective concrete baselines. The most significant of these was zinc, which 
exceeded the baseline by a factor of 17. No concentrations of any of these inorganic were greater 
than 20 times the 

Steel Coatings 
One steel coating 
analytes, 11 (arseni 
and zinc) were detected. The maximum of the validated results exceeded the OU3 paint baseline for 
two analytes. The most significant was barium, exceeding the baseline by a factor of 1.4. Barium, 
chromium, and lead co- 'om were detected at greater than 20 times the respective TCLP limits. 

Smlemental Media 

One air filter was collected from the W A C  
of the 23 inorganic wmtituents for which analysis was performed were detected. These were 
aluminum, arsenic, cadmium, calcium, chromium, iron, lead, magnesium, manganese, nickel, 
potassium, selenium, sodium, and zinc. Chromium was the only inorganic detected that exceeded 20 
times the TCLP limit (Le., greater than 100 mgkg), with a c o n d o n  of 200 mglkg. 

Summary of Organic Contaminaton 

No media from this component was analyzed for organic contamh&m# 

r analyses of inorganic constituents. of the 23 inorganic 
, calcium, chromium, cobalt, iron, lead, manganese, mercury, 

analyzed for inorganic constituents. Fourteen 

Y 

A . N .  1-11 Health & Safetv Building: 63A) 
The Health and Safety Building (53A) is a multilevel, rectangular building with two floors and a 
partial basement under the west section. The building consists of cinder block construction on 
reinforced concrete footers and floors, flat reinforced concrete roofs, and glass 

The Health & Safety Building currently corn' three process areas: 1) 
and 3) site security communication headquarters. offices and conference rooms exist o 
and second floors. The medical services area of the building houses equipment for emergency 
medical attention, routine exammo on and testing, X-ray testing, a medical laboratory, and offices. 
Site Security uses much of the basement floor as a c o d d o n  headquarters. Potential 

. .  

mmimnts relating to medical service's operations include mercury and silver. 
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From this component, one concrete chip was collected. 
dialogical Contamination 

ete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except 11 (americium-241, cesium-137, lead-210, 
neptunium-237, plutonium-238, pluto11ium-239/240, radium-228, technetium-99, Uranium-234, 
uranium-235/236, and uranium-238) were detected. None of the detected radioactive constituents 
exceeded its respective concrete baseline value. 

One concrete chip sample was collected for analyses of inorganic constituents. Of the 23 inorganic 
analytes, 15 were detected. Those not detected were antimony, cadmium, cobalt, wpper, mercury, 
potassium, selenium, silver, and thallium. The maximum validated results from 3 of the analytes 
were greater than the respective OU3 . The most significant of these was nickel, 
which exceeded the baseline by a 
20 times the respective TCLP limit. 

SummaryoforganicCo . tion 

of any inorganic were greater than 

No media from this component was analyzed for organic wntamhti on. 

..... C Y  .,.. v.. ,..... %> ,.... *... :.:.<,.: .,.,.....,... ~* ,,..... .:.x.... .... :.. . . .,.y y.. .. A N .  1.12 In-Vivo Building 63B) 
The In-Vivo Building (53B) is located on the south side of the Healt&nd $$p.&&$$$ Wety Building (53A). The 
In-Vivo Building consists of a cement block wall and concrete floor. @he Building is a radiologically 

located directly west of the building. The In-Vivo Building is used to obtain internal radiation 
measurements of site employees. The only anticipated contamhnt is germanium. 

shielded s ~ ~ e  how@ highly sensitive won detection A,. A of li@d is 

Since an inspection indicated no visible chemical contamination and the facility is outside of 
radiologically contro~ed areas, no intrusive samples were planned for the component~'&&iG~y .:<.:.:. was 
performed to confirm the absence of significant radiologica~ surface commination. The d t s  .:.:.:> 

'on of 1000 apm/100 ~ m 2  (beta-gamma), we&elow the 
.o*n5&& 

indicate an average total surface co- 
sampling criteria of 5000 dpd1OO d, and an average removable surface mntadmt~ 
114 dpd100 d (beta-gamma), well below the sampling criteria of lo00 dpm/lOO d. Therefore, 
no intrusive samples were taken, and baseline concentrations of co- (see Appendix A.N) 
within each material type associated with this component have been used for characterintion. 
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A.N. 1.13 Fire Brigade Training: Center Buildinrc (73A) 
n of the Fire Training Center Building (73A) OccUcTed in September 1994 as part of 

28. (For a complete list and description of Removal Actions, see Table 1-2.) The 
tilevel structure located near the northern boundary of the FEMP site, along B 

ding consisted of cinder blocks, a poured concrete base and floor, and a reinforced, 
poured concrete roof. The Fire Brigade Training Center Building was used for training fire brigade 
members. Materials such as straw, wood, and tires were burned to create "hot" and "smoky" 
situations for use during training, Anticipated contamham include uranium and waste solvents and 
oils used to start fires. 

..xs;v:::yp ..... , ,..... , ,.:<>7. .. ,,, 
.<.:.:< X$.> $$& 
*:.:. ..... 

The Fire Training F&&$ii%ich ......I. consists of Components 73A, 73B, 73C, 73D, and 73E, was 
considered one 
handled various solv 
tetrachloride; and 1,ldichloroethylene. The facility will be closed through CERCLA response. 
Metal, construction debris, sludge, d soils are the materials expected to be generated by its closure. 
For more information on HWMUs, see Appendix K, Table K-1. 

Because it was outside of radiologically contro 
highly toxic and were anticipated in only 
component. Before demolition, a survey w 
radiological surface commination. The d t s  indicate an average total surface contamhtion of 
1935 dpm/lOO an2 (beta-gamma), well below the sampling criteria of 5000 dpm/lOO d, and an 
average removable sufface commination of 445 dpm/100 cm2 (beta-gamma),. well below the sampling 
cri&ria of 1000 dpd1OO ad. Therefore, no intrusive samples were taken, and baseline 
concentfations of co ntaminantc (see Appendix A.IV) within each 
component have been used for charaderizaton. 

A.IV.1.14 Skeet Range Building: (90) 
See writeup under "Skeet Range Building (28F) above. 

inactive and is considered a HWMU because it is reported to have 
aste codes FOO1, FOO2, and FOO5); lead; benzene; carbon 

eas and the suspected commhants were not 

to confum the absence of significant 
, no intrusive samples were planned for the 

associated with this 

A.IV.l.15 Process Trailers (G-006) 
The Process Trailers (G-006) are temporary office ami storage space used by site employees and 
subcontractors. The trailers contain office equipment such as desks, computers, file ~ b t s , " ~ . ,  or 
they contain construclion equipment such as miscellanmus tools, personal protective equ@mnt, ::?$ 

cleaning supplies, sampling equipment, etc. The quantity of trailers varies significantly &r x<.,.. time, 
and most trailers are linked through multiplex units. 

p.wy@ysss$fi 

s,; 

&$g$&<. 

Because there are no known conbmhnts and little or no evidence of contamination, no intrusive 
samples were planned for the component. A survey was performed to confirm the absence of 
significant radiological surface contamination. The d t s  indicate an average total surface 
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con tamination of 1143 dpm/lOO ax? (beta-gamma), well below the sampling Criteria of 
cm2, and an average removable surface contammt~ * 'on of 270 dpd100 cm2 
well below the sampling criteria of 

sociated with this component have been used for charammm on. 

dpd100 cm2. Therefore, no intrusive 
, and baseline concentrations of co . 

' ts (see Appendix A.IV) within each . .  

A.W. 1.16 Non-Drocess Trailers (G-007) 
The Non-Proms Trailers (G-007) are mobile, temporary office space for site employees and 
subcontractors. The trailers contain office equipment, such as desks, computefs, and file cabinets. 
The quantity of traile 
units. 

Because there are no" 
controlled areas, no intrusive samples were planned for the component. A survey was performed to 
confirm the absence of significant radiological surface contamination. The results indicate an average 
total surface commination of more than 490 dpmllOO cm2 (beta-gamma), well below the sampling 
criteria.of 5000 dpd100 d, and an 
(beta-gamma), well below the dpm/100 cm2. Therefore, no intrusive . 

samples were taken, and baseline concentmi 
material type associated .with, characterization. 

s i @ d y  over time, and most trailers are l i e d  through multiplex , 

and all trailers are located outside of radiologically 

contamination of37 dpm/lOo an2 . 

(see Appendix A.IV) within each 

A.IV.2 Warehouse and Storage Buildiws 
This component category includes 34 structures used to store containerized waste materials. These 
structures act as secondary containment for the waste, and any commination results from leakage 
from the waste containers. ~M*,$~. 

%<>?. v.:.: 

*>x. >x.:.: 
<<% 

B 
;:.,>*m$$ 

The following sedtions detail the results of analyses of samples collec&d :.:.:.,< fibm the Warehouse and 
.:<<< <.:.:* Storage Buildings. *&3& 

A.IV.2.1 Plant 1 Storage Shelter (1B) 
The Plant 1 Storage Shelter (lB), an l&foot-high, steel roof structure that covers a portion of the 
Plant 1 pad (74T), is located just north of the Preparation Plant (1A). Potential co- 
included those associated with ores and ore concentmtes; those associated with unc-i e 

low-level, radioactive and RCRA drummed wastes; l,l,l-trichloroethane; trichloroethylek; :*: 

perchloroethylene; copper; i d  asbestos. 
J$,, . 

$ ~ ~ ~ > & ~ y $ ~ q ~ .  

p?J . .. I , 

..... 
Y ,m.,.... 

There was little or no visual evidence of contamiaation, and contarmnatl 'on was not expected to 
exceed the sampling criteria contained in the OU3 RYFS W A .  Therefore, no intrusive samples were 
planned for the component. A survey was performed to confirm the absence of significant 
radiological surface commination. The results indicate an average total surface co- * 'on of 
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1875 dpd100 cm2 (beta-gamma), well below the sampling criteria of 5000 dpd100 d, and an 1 

2 

3 

4 

5 

able surface con tamhation of 56 dpd100 cm2 (beta-gamma), well below the sampling 
dpd100 cm2. Therefore, intrusive samples were not taken, and baseline 
fcontaminants (see Appendix A.W) within each material type associated with this 

e been used for characterization. 

A.W.2.2 Plant 4 Warehouse (4B) 
The Plant 4 Warehouse (4B) is a singlelevel warehouse (60 ft x 202 ft x 13 ft  high) located east of 
the Plant 4 Maintenance Building (4C) along C Street. The Piant 4 Warehouse is a pre-engineered 

steel frame with steel siding panels and sloped steel-roof panels. 
concrete base. The Plant 4 Warehouse was used for the 

ride (UFJ, which was used in Plant 4 and pilot Plant operations 
oride (UFJ to (UF4). Anticipated contaminants included UF, and for conversion of 

uranium trioxide (VO,). 

Contamination was not expected to exceed the sampling criteria contained in the WPA. Therefore, no 
intrusive samples were planned for the component, A survey was planned to confirm the absence of 
significant radiological surface commination. *ever, <::: :5x+, background readings in the Plant 4 
Warehouse were too high and the survey cod$&$& .....,.A completed. Therefore, no intrusive samples 
were taken, and.baseline conce&ons of .!;,<*>,;. c&amh&s ,&...,*m.: (see Appendix A.IV) within each material 
type associated with this component have been used for characterization. 

.>:.:.:.: 

A.IV.2.3 Plant 5 Filter Building (5E) 
Plant 5 Filter Building (5E) is an unused facility located directly adjacent to the west side of the 
Metals Production Plant (5A) and directly south of Plant 5 Ingot PicM&p@B). $<*! The singlestory 
Plant 5 Filter Building (54 ft x 70 ft x 22 ft  high) was originally.co&ct&to .... ....., *...,>.,< <..< house dust collection 
equipment expeckd from the renovation of the Metals Fabrication Plw.  The equipment inside the 
filter building ranges from storage containers of miscellaneous itmi!&e. laundry, lithium carbonate, 
magnesium oxide, and clay products) to excess dust collecting equipment. Currently, the component 
is being used for storage of miscellaneous equipment. A visual inspection of the facility indicated that 
half of the building was designated as a radiologically controlled area. Several large pieces of process 

;*".-.....:E 

machinery were located in the controlled area. No visible signs of chemical contammt~ @F&$$pY.?$~. 'on were 
present. There were no anticipated contaminants. $! $$$ 'q 

$28 . . ... . 
$@ 

One concrete chip sample was colkcted from this component. The following is a descri&on <$% of 
co- on. 

*.? 6. ......, . .  , *n*m .. 
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Summary of Radiological Contamination 

e chips sample was collected from this component for analysis of radioactive 
these 20 constituents, all  except three (americium-%l, plutonium-239/240, and 

thorium-232) were detected. For seven of the detected radioactive constituents (lead-210, 
plutonium-238, radium-228, technetium-99, elemental uranium, uranim-235/236, and uranium-238), 
the maximum concentration of each exceeded its respective concrete baseline value. Elemental 
uranium exceeded its baseline concentration by a factor of 3.4, a larger margin than any other 

Concrete Chip - 

in the concrete chip sample, 16 of the 23 inorganics for which analyses were performed were 
detected. The concentrations of 9 detected (alumimrm, chromium, copper, lead, manganese, 
potassium, sodium, vanadium, and zinc) exceeded. ,:.;< OU3 concrete baseline values. The most 
significant of these was potassium which ex&$he 2:s concrete baseline by a factor of 2.2. The 

. concentrations of all inorganics for which ther&&IfCLP ..... .. .,,,..-i..:..,:. limits were below 20 times the limit. 
fi. 7%. 

5.2 .... ;,:;.. ,jr ~.;.;.:& .x ...... . <+ai. ,.,.,. . . . ,&&, <e* 
s ~ ~ o f o r g a n i c c o  * 5m 

No media from this component was analyzed for organic contamhti on. 

.~,:{$,!T-w..:,* ,.,$/-=,.'=%*y A.IV.2.4 Plant 5 Covered Storage Pad (5n 
The Plant 5 Covered Storage Pad (5F), which is located on the north* .:.;.>p*..&$$$.:< =der of the Metals 
Production Plant (5A), is a structural steel construction with a steel rgf .  h e  Plant 5 Pad was 
originally an earthen, uncovered storage area. A COncTete pad was pawed and the steel structure 
installed to cover the pad. Several utility lines run through the storage pad on the north side and nm 
east and west. These lines include insulated steam and process piping. This installation currently 
stores drummed uranium residue waste. The only anticipated contaminant for the storage pad was 
uranium. 

.;% v..... < 3 

$@ 

' 

Since an inspection indicated no visible chemical Contamination and the results of radiolo&al surveys 
did not exceed sampling criteria contained in the WPA, no intrusive samples were plamc$for >, the 
component. A survey was planned to confirm the absence of significant radiological && 
contamination. However, background readings on the pad were too high, and the survey could not 
be completed. Therefore, no intrusive samples were taken, and baseline concentrations of 
contarmnants (see Appendix A.IV) within each material type associated with this component have 
been used for characterization. 
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A.IV.2.5 Plant 5 Ingot Storage Shelter 6G) 1 

2 

3 

4 

5 

6 

torage Shelter (5G) is a single-story building located east of Plant 5. The building 
pad east of Plant 5 and consists of a structural steel frame with no sides and a metal 

concrete base. The Plant 5 Shelter is only used for temporary storage of Plant 5 
(ingots and derbies), feed stock (scrap and briquettes), and excess materials. The only 

anticipated contamhant is uranium (depleted) from storage areas. 

One concrete chip and one steel coatings sample was collected from this component. Following is a 
description of contamimi on. 

A total of two concrete chips samples was collected from this com&mt for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-241, cesium-137, plutonium-238, 
plutonium-239/240, plutonium-241, and radium-228) were detected. For seven of the detected 
radioactive constituents (neptunium-237, technetium-99, ,*... thorium-230, elemental d u m ,  
uranium-234, uranium-235/236, and uranium-23&$he maximum concentration of each exceeded its. 
respective concrete baseline value. Elemental$. exceeded its baseline concentmion by a factor 
of 50, a largermargin than any other radioadbe d&tuent. 

<:5 ::.A,>. 

*a.xw <<.*2?&*4 

summarg of horganic c- ‘on 

Concrete Chbs 
One concrete chip sample and one field duplicate were taken from t€te%q+Wlf inch of concrete. For 
these samples, detections were reported for 18 of the 23 inorganic ad&eq”Those not detected were 
cobalt, mercury, silver, selenium, and vanadium. The maximum of ffxe w,.::: vdidated results exceeded the 
OU3 concrete baseline for 10 of the inorganic anal-. The most &cant was zinc, which 
exceeded the baseline by a factor of 18.7. The average of the validated results exceeded the baseline 
for seven of the analytes. The’ most significant was zinc, which exceeded the baseline by a factor of 
15.5. There were no detections for 20 times TCLP. 

:*?<.>?*w;<fi* 

~ : ~ < : $ , * ~ y ~ g ~  ..... \.> .... :.) y<w ’.:*{ 
,? 3% 9 e Steel coatinq 

For the steel coating sample, 16 of the 23 inorganic d y t e s  were detected. Those not d&ected .:.:.:.:. were 
arsenic, beryllium, mercury, selenium, silver,. thallium and vanadium. The maximum o i e  ,MS. validated 
results exceeded the OU3 paint baseline for five of the inorganic analytes. The most si@iTkant was 
barium, exceeding the baselie by a factor of 2.4. Three analytes were detected at 20 times TCLP, 
barium (200 mgkg), cbromium (100 mgkg), and lead (100 mgkg). 
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Summary of Organic Contamination 

this component was analyzed for organic constituents. 

Plant 6 covered storage area (6B) is a rectangular, single-story building (42 ft x 60 ft x 12 ft high) 
located east of Plant 6. The Plant 6 Covered Storage Area covers a storage pad east of the Metals 
Fabrication Plant (6A) and consists of a structural steel frame with no sides and a metal roof on a 
reinforced concrete base. The Plant 6 Covered Storage k e a  was used to store drummed uranium 

chips, turnings, b 
the Recovery Plant (8 
shipping containers. 
uranimmetalasw residues. 

residues for processing in the Metals Fabrication Plant or shipment to 
ently, construction wastes are being stored in the area in metal 

elating to storage on the east side of the area include 

From this component, one concrete chip sample, one steel coating sample, and one unknown 
sample were collected form this component. The following is a description of contambmi on. 

liquid 

Smnmargof Radiological Co a "on 

Concrete C ~ ~ D S  . 

Only one concrete chips sample was coll 
constituents. Of these 20 constituents, all except 13 (americium-241, neptunium-237, plutonium-238, 

thoriUm-232, d u m - 2 3 4 ,  uranium-235/236, and uranium-238) were detected. For four of the 
detected radioactive constituents (cesium-137, lead-210, t 
nkimum concentration of each exceeded its respective concrete bas 
exceeded its baseline concentration by a factor of 93, a larger 
constituent. 

. .  

component for analysis of radioactive 

pl~t0nium-239/240, plUtOniua3r241, p010niUm-210, radium-228, th0riUm-228, th0riUm-230, 

uranium), the 
. Elementaluranium 
other radioactive 

Smlemental Media 
One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except 13 (americium-241, cesium-137, neptunium-237, 

' strontium-90, thorium-228, thorium-230, and thorium-232) were detected. 

Summary of Inorganic Contamination 

~qj*~*<g;~?g(~: 
plutonium-238, pl~t0nium-239/240, plUtOnium-241, p010niUm-210, -226, radi@~m, <.....% ''Z 

$2 
@ 
::<:st gg &g&&, 

m:.: ,..,.... 

Concrete ChiD 
In the concrete chip sample, 16 of the 23 inorganics for which analyses were performecl were 
detected. The mncentra.tions of five detected (arsenic, barium, copper, lead, and zinc) exceeded OU3 
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concrete baseline values. The most significant of these was zinc which exceeded the concrete baseline 
15. The concentrations of all inorganics for which there are TCLP limits were below 

t. 

In steel Coatings, 15 of the 23 inorganics for which analyses were performed were detected. The 
Concentrations of four detected (aluminum, barium, magnesium, and manganese) exceeded paint 
baseline values. The most significant of these was barium umcrete baseline by a factor of 3.7. The 
concentrations of 
most significant be 

Swlementd Media 
One unknown liquid 
of the 23 inorganic analytes were detected. Those detected were barium, calcium, iron, manganese, 
potassium, sodium, and zinc. There were no detections for 20 times the TCLP limit. 

, 

'cs (barium, chromium, and lead) exceeded 20 times the limit. The 
a factor of 130. 

ected was analyzed for inorganic constituents. For this sample, seven 

Summary of semivolatile Organic Contamination 

No major media were analyzed for semivol constituents. 

0 SuDDlementalMedia 
The one unknown liquid sample was analyzed for semivolatile constituents. For this sample, one 
detection was reported out of the 66 semivolatile organic analytes. The detection was for phenol. 
This detection did not exceed 20 times the T U P  limit. 

S- of volatile organic co . "on 

No major media were analyzed for volatile organic constituents. 

Smlemental Media 
The one unknown liquid sample was analyzed for volatile organic constituents. There were no 
detections rmrted. 

Summary of Pestiades/PCB Contamination 
.:.:.:.2 

x.$..&>:., 

No major or supplemental media were analyzed for pesticidesPCB conanhati on. 

A.IV.2.7 Plant 7 (7A) 
Final demolition of Plant 7 (7A) occurred in September 1994 as part of Removal Action No. 19. (For 
a complete list and description of Removal Actions, Table 1-2.) Plant 7 was an irregularly shaped 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

P 

21 

P 

23 

2A 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

G\CRU3RIFS\.m o A.IV-19 



FEMP-oU3-RUFSDRAFI' 
Septe.mber 11,1995 

building. The building consisted of a poured concrete base and a structural Steel frame covered with 
and roofing panels. It consisted of seven floors (concrete and diamond plate steel 
two-story annex extending on the southwestern side and a small penthouse above the 

The processes that occurred in Plant 7 were designed to convert uranium hexafluoride (VFJ into 
Uranium tetrafluoride (UFJ using a gas-gas reaction with hydrogen. The plant was shut down in 
1956, and theprocess equipment was removed in the early 1970s. 

UF6 to UF4 
From autoclaves on 
for processing in 
reactor tubes to p 
system, and the UF4 was processed through the UF4 packaging systems. The process ceased 
operation in 1956. UF4 packaging operations in Plant 7 reportedly continued through the late 1950s. 
This was the only portion of the six to four process that operated past 1956. The HF recovery system 
received HF vapors from the process and 
HF (AHF) and dilute HF (DHF), respectively. 

ide of the Plant 7 location, m6 cylinders were heated to sublime U F 6  

en fluoride (HF) gas. The HF was fed to the HF recovery 
. The gas was mntacted with hydrogen gas in the six to four 

and scrubbed the vapors to recover anhydrous 
process also ceased operation in 1956. 

,:<; -...-.- .e ?W. e>$. 
$+,..,%vw#<. .y,y..."" .. <,:, . SA< .... 

Hydrogen' fluoride '0 gas was produced as a by-product from the u F 6  to W4 reduction process by 

....A. i :.:.:.:.:. ,. ....... .:.:.:< ..:.:+:.: .A:. .* €IF Recoverg !3yskm &x, <&:W<wL 

contacting m6 gas with hydrogen gas. The HF gas was fed to the HF recovery system on the fifth 
floor of Plant 7, and the UF4 was processed through the UF, packaging systemi. After receiving HF 
vapors from the reduction process, the HF recovery system condensed and scrubbed the vapors to 
recover anhydrous HF (AHF) and dilute HF @€IF), respectively. TW-on .:.x.:. and HF recovery ..... <.:+> 

%.&, 2 
~i**-.:<$ @$- '-5 
wi :' 

processes ceased operation in 1956. 
e...... p. 
, ...$ 

...&X. Nitrogem Generator ..-.A+& 

The Plant 7 nitrogen @I,) generator was aperated until 1%7 to supplement N2 gas production for 
operations in the Green Salt Plant. This process was discontirmed following a hydrogen explosion 
and pipeline release at Plant 7 in early 1%7. 

;$$g;s<m<p?s$m .... '.::% 
.$ :.:.=: *rage .. A.... 

Since the shutdown of the plant and before its demolition, the faciity had been used for &ow 
storage activities. In mid-1968, most of the remaining Plant 7 process and support @went &; was 
sold as salvage to a vendor and removed from the plant site. 

@ 

<&%* 

Because plans for demolition had begun for Plant 7, no intrusive samples were scheduled. Baseline 
concentrations of contaminants (see Appendix A.IV) within each material type associated with this 
component have been used for charactemon. 
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A.IV.2.8 Cvlinder Storage Building (12B) 
Storage Building (12B) is a single-story structure located directly north of the Main 

ding (12A). The structure consists of an exterior loading and staging platform and 
e a m .  Access to the inner storage area was restricted, since both routes of entry 
e Cylinder Storage Building stored pressurized cylinders containing such gases as 

argon and chlorine, which were required for on-property processes. There were no anticipated 
con tamhuts associated with the Cylinder Storage Building. 

Since an inspection indicated no visible chemical contamination and the results of radiological surveys 
were below the samp 
component. Asurv 
contamination. The 
(beta-gamma), bel0 
co- ' 'on of 400 dpd100 cm2 (beta-gamma), well below the sampling criteria of 1000 dpd100 
an2. Therefore, no intrusive samples were taken, and baseline concentratioIls of con taminam (see 
Appendix A.IV) within each material type associated with this component have been used for 
characterization. 

A.IV.2.9 Lumber Storage Building (12C) 
Lumber Storage Building (12C) is a single s 
Maintenance Building (12A). This building has concrete flooring and steel framing, roofing, and 
siding. The east and south walls of the structure consist of chainlink fencing. This facility was used 
to store lumber and plywood sheets used for on-property construction projects. Small motors and 
miscellaneous construction materials also were stored in the structure. There were no anticipated 
co ntaminants for the component. Since preliminary radiological 
the sampling criteria contained in the WPA and an inspection reveal 
contarmnatl - 'on present, no intrusive samples were planned for the 
performed to confirm the absence of significant radiological surface 
indicated an average total surface contamimion of 8953 dpd100 ad (beta-gamma), well above the 
sampling criteria of 5000 dpd100 ad, and an average removable surface contamination of 
46 dpd100 cm2 (beta-gamma and alpha), well below the sampkg criteria of lo00 dpm/100 ad. 
Because the total surface commination was higher than the sampling criteria, an intrusive sample was 

contained in the WPA, no intrusive samples were planned for the 
rmed to confirm the absence of significant radiological surface 

an average total surface commination of 4079 dpd100 cm2 
criteria of 5000 dpd100 cm2, and an average removable surface 

. 

e located directly north of the Main 

%&icated no exceedauce of 

on. The results 

- -  

taken. 

From this component, one concrete chip sample was collected. The following is a descri@on ......... of 
corn on. . .  ,x:gz&.:.> 
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Simmaq of Radiological Contamiaation 
.. ............ .~ ... .>.:.:.:.:.:<w<. ...A. .:.:,:,:,: +< ......... 

..%. ...... 

m$$$jne chips sample was mflected frorn this component for analysis of doactive ,% <$$? 
co- :"Y ,Of these 20 constituents, all  except eight (americium-241, lead-210, neptunium-237, 
plutonium-238, plutonium-241, strontium-90, technetium-99, and thorium-230) were detected. For 
six of the detected radioactive constituents (thorium-228, thorium-232, elemental uranium, 
Uranium-234, uranium-235/236, and uranium-238), the maximum concentration of each exceeded its 
respective concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor 

.w.:.:y?xw*>.&, 

of 39, a larger mar&imi*y ........ other radioactive constituent. 
$gj $$X 
&..>. ..>&@ ...................... 
!.!.:.!.I 'Z.!.!.. 

Concrete Chip 
for the concme sample, 14 of the 23 inorganics for which analyses were performed were detected. 
The concentrations of nine detected (dunbum, arsenic, barium, calcium, lead, manganese, 
potassium, sodium, and zinc) exceeded OU3 concrete E:+\ baseline values. The most significant of these 
was zinc which exceeded the concrete baseline b$&,factor of 3 1. The concentrations of all inorganics 
for which there are TCLP limits were below the limit. 

summaryoforganicco "on 

,$< <.:+... 

<.:. 

No media from this component was analyzed for organic contamhti on. 

% ~ g q : ~ ~ , : ~ ~  A.IV.2.10 Maintenance Buildine Warehouse (12D) 
The Maintenance Building Warehouse (12D) is located north of the €@ildipg' :pE:c.~.&,x.,. 12 North pad (74N). 
This component was designed and installed as a warehouse but has &id for several years to 
house, clean, and distribute portable, high~fficiency particulate &@SPA) vacuums. 

x.:.:.,. 

.:.:<.:: 

The Maintenan ce Building Warehouse was not considered in the RVFS WPA, since it was under 
construction at the time of writing. It is not expected to have elevated levels of contamhti on; 

(see Apperadix A.IV) within each material type therefore, baseline concentrations of contaminants 
:~:. .x.. & . Y$ associated with this component have been used'for characteridon. 

A.IV.2.11 Laboratorv Chemical Storage Buirdinn ll5B). 3x5: 

The ~abontory chemical Storage Building ( 1 5 ~ )  is located between the ~aboratory < I X @ ' ~  the 
Pilot Plant Shelter (54B). This component houses stored chemicals used in the Laboratory (15A). 

m$.w<<pz4m?. 

ts:.:.: .. ,:: >= 
S#: 
K;: 
,,..... .:.:..'i. 

The Laboratory Chemical Storage Building was not considered in the RVFS WPA, since it was under 
construction at the time of writing. It is not expected to have elevated levels of contamhti on, 
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therefore, baseline concentrations of contaminants (see Appendix A.N) .within each material type 
ass&tedx@h ......... ........ this component have been used for characterization. 

V . ' Y  :.:.:.:.: ......... ......... .....:... z,:.:.: .:.:.,.:. .......... a $$$ ..... 9:*2: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1s a smgle-level structure north of the Ore Refinery Plant (2A) at the 

structural steel frame supported on a reinforced, poured concrete base with a reinforced concrete floor 
northwestern corner of the intersection of 2nd Street and B Street. The building is constructed of a 

and transite siding panels and roof. It is equipped with two loading docks. 

The Chemical 
Services. The operating supplies used at the FEW. The warehouse has been divided 11 

into three process ar 
unrestricted access 

west loading dock were discolored with "rusty" stains. 

originally constructed as a warehouse and is currently operated by Site 

s area 1 - northern restricted access area, process area 2 - southern 12 

l3 

14 

Is 

16 

Northern Restricted Access Portion 17 

18 

19 

a, 

s area 3 - loading docks. No floor sumps were visible during the 
inspection although in some areas the concrete floor joints were cracked and stained. Areas of the 

The northern portion of the Chemical War 

polyvinyl chloride Ipvcl piping and 
indarouudthePlant 1 Pad. Anaccess cage/gate separate the restricted 21 

northern portion from the Unrestricted southern portion of the Chemical Warehouse. A small office 
area, constructed mainly of cinder block, and an X-ray room are located in the northeastern corner of 
the building within the restricted access area. The X-ray machine will eventually be used for 
examining bundled process area trash prepared for off-site shipment 

a restricted access area used to access the Plant 1 
Pad (74T) and to store operating supplies e, supplies for white metal boxes, paper towels, 

, and absorbent materials) used routinely 

P 

P 

2A 

25 

a 
.:.:.:... 
:::::::: 
@.>.,.* .,.,.,:. 2 

.A%. ......... j:. 

During the winter of 1990, the northeastern &mer of the Chemical vph6use  was used mainly for 
26 

n 
three activities: visual inspection of drums for R ~ O U X  Conserva&&mi Recovery ~ c t  (RCRA) 28 

determination, drum reconditioning (Le. scraping rust, painting, and labeling), and over-packing 
low-level waste. During a 1992 inspection, the Site Services staff indicated that 1) drums did not 

29 

30 

remain in the building for more than 24 to 48 hours; 2) once reconditioning was complete, drums 31 

32 

33 

34 

35 

36 

were returned to the appropriate storage facility; 3) no drum sampling was conduded; and 4) no spills 
occurred during the drum activities. After completion of the drum reconditioning ac@Gt&$, the 

room for the X-ray machine and ancillary equipment.' 

Southern Unrestricted Access Portion n 

pax$$:>w&:&m 

northeastern corner of the building was cleaned (i.e. removal of trash and paint supplies)& :.:.:.:.: make 
c ....... E$$ ......... ,:>a:;: :<<:+$*&.* 

A large storage area and restrooms are located in the unrestricted southern portion of the building. 38 

The storage area stores operating supplies that are currently used on the FEMP site and excess 
materials (i.e. materials that have been sold or are on the market for sale). A wide variety of 
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operating supplies and excesses materials are stored'in the southern portion of the Chemical 
luding lime, Poly-Floc, aluminum sulfate, dicalite, caustic soda, rock salt, disodium 

ing compound, silica sand, graphite, barium carbonate; lithium wbonate,'heat 
and Zirconium. 

The Chemical Warehouse is equipped with two loading docks. The first is located along the outside 
southwest wall of the Chemical Warehouse and stored T-Hoppers as recently as Aug~~st 1992. The 
second loading dock is located along the outside east wall of the building and is storing white metal 
boxes filled with co 
derby production. 

Several blue Sea/l located on gravel south of the Chemical Warehouse. These S d a n d  
boxes were empty according to the August 1992 inspedion but are currently used to store dicalite and 
lime. 

related waste and unusexl furnace pots that were intended for use in 

The anticipated wntamhnts for the Chemical Warehouse include paint, lime (calcium oxide [GO]), 
magnesium oxide (MgO), diatomamus earth 
(LiCOJ, and potassium carbonate (KCO,). 

From the chemical warehouse component, three concrete chip samples and two steel coatings samples 
were collected. Following is a description of wmmbti on. 

. . .  
y silicone dioxide [SiOJ), litbium carbonate 

Summary of Radiological Consamination 
s '.. '>y<.W>myA y&; .,.:\ 

$$$$ ?;x< Concrete C ~ ~ D S  @&.&<$ 

A total of three concrete chips samples was collected from this comp&mt :.:.:.:.: €or analysis of radioactive 
constituents. of these 20 constituents, all except four (americium-2&,&ep tunium-237, 
plutonium-%l, and strontiumW) were detected. For eight of the detected radioactive constituents 
(cesium-137, lead-210, technetium%, thorium-230, elemental uranium, uranium-234, 
uranium-235/236, and uraniUm-238), the maximum concentdon of each exceeded its respective 
concrete baseline value; Uranium-235/236 exceeded its baseline conantration by a factor of 34, a 
larger margin than any other radioactive constitvent. 

@w$:ygBqq 
p g.. :; . . . .,. .:.:.>,: :sx. :$$$; 

._.., r .A,. . c. !A!. 

summary of Inorganic contamination 

Concrete Chi~s 
For the concrete chip samples, 17 of the 23 inorganic analytes were detected. Those not detected 
were antimony, beryllium, cadmium, mercury, silver, and thallium. The maximum of the validated 
results for 10 of the detected analytes exceeded the OU3 concrete baseline value. The most 
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significant was selenium, exceeding the value by a factor of 7.7. The average of the validated results 
tected analytes exceeded the baseline. The most significant was potassium, exceeding 
a factor of 2.2. All concentrations of detected analytes were below 20 times the 

Steel COatinES 

For the steel coatings samples, 18 of the 23 inorganic analytes were detected. Those not detected 
were beryllium, selenium, silver, thallium, and vanadium. The maximum of the validated results for 

ceded the OU3 paint baseline value. The most significant was 
e by a factor of 2.1. The average of the validated results for five of 

the baseline value. The most significant was antimony, exceeding the 
ee detected analytes exceeded their 20 times TCLP l i t ,  cadmium 

the detected analytes 
baseline by a factor o 
(greater than 20 mg (greater than 100 mgkg),  and lead (greater than 100 mg/kg). 

SummaryofOrganicCo ' )ion 
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No media from this component was 17 

18 

19 A.IV.2.13 D m  Storage Warehouse (30B) 
The Drum Storage Warehouse (30B) is a s ding (20 ft'x 33 ft x 12 ft high) located m 0 south of the General In-Process Warehouse (71). It consists of a structural steel frame on a poured 
concrete base and floor with transite siding and roofing. The Drum Storage Warehouse was formerly 

21 

P 

used for a truck dock office and scale house. Additionally, it was used for RCRA sampling of 
drums. Currently, it is a radiological clothing change area. Since there were no anticipated 

23 

24 

contarmnants and since contamination levels were 'not expected to ext%eU'+sarpplii :m:: 

ii the WPA, no intrusive samples were planned for the component. .:.:.x .,.,. w i y  ,.,... t.:.:.: 

confi~n the absence of significant ~ o l o g i ~  surfa~e wz $@me'$&& .>y..> an 27 

average total surface contamination. of 8761 dpd100 cm2 (beta-gam@& well above the sampling 
criteria of 5900 dpd100 d, and an average removable surface commination of 159 dpd100 d 
(beta-gamma), well below the sampling criteria of lo00 dPm/lOO cm2. However, since the concrete 

criteria contained 25 

was performed to 26 ...................... ..... 

28 

29 

30 

floor was covered with Herculite and therefore inaccessible, no intrusive samples were taken. 
Baseline values were used to estimate the source tern associated with the Drum Storage Warehouse. w ...,...... :A,..... ,+ .........,,....... 

...................... .,,.,... ..:.:.: .:; :::::*: .A .:: :.>:.:.: 5; .:e:.:. ..... 
:.?..A .......I 

.:.:.s. :::s<< :<= A.IV.2.14 Mamesium Storage Building (32A) 
The Magnesium Storage Building (32A) is located directly northeast of the Plant 9 Wareuuse .u;, (81). 
This component consists of a concrete block wall and reinforced concrete floor constru&on The 
Magnesium Storage Building housed drummed or bagged magnesium metal turnings used in the 
reduction process in the Metals Production Plant (5A). The building is currently b e i i  used for 
storage of excess equipment from the CP Storage Warehouse (56A), hhuding computers, office 0 

A.IV-25 09109195 245 a.m. 
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furniture, and miscellaneous equipment. Anticipated contaminants are d u m ,  asbestos, lead, 
biphenyls (PCBs), diuron, mercury, and magnesium. 

on indicated no visible chemical contaminaton, no intrusive samples were planned 
. A survey was performed to confirm the absence of significant radiological 

surface contamination. The results indicated an average total surface contammt~ ' 'on of 3433 dpm/lOo 
cm2 (beta-gamma), below the sampling criteria of 5000 dpdl00 d., and an average removable 
Surfaceco- * -on of 45 dpm/100 cm2 (alpha), well below the sampling criteria of 1oOO dpm/100 
cm2. Therefore, no intrusive samples were taken, and baseline concentrations of contaminants (see 

type associated with this cornponeat have been used for 
characterization. 

' A.IV.2.15 
The Building 32 Covered Loading Dock (32B) is a single-story shelter. It is rectangular and consists 
of a structural steel frame on a reinforced poured concrete floor with metal roofing. 

The loading dock Is considered one process area.,It is a covered railroad loading dock with a ramp 
for vehicle access. .The dock was used for load&@ unloading materials, primarily drummed or g .$<. 
bagged magnesium metal turnings for use in *MWs .&-.+#q,, Production Plant (5A), which were stored in 
the Magnesium Storage Building . .  (32A). . Thdbtici&€ed +...* <,.>&j& 'm- for the Magnesium Storage 
Covered Loading Dock include uranium, thorium, and magnesium. 

From this component, one concrete chip sample and one steel coating sample were collected. The 
following is a description of contammt~ on. . .  

SUmmaFg of Radiological C0;ntamination 

#:; 
Concrete C ~ ~ D S  
A total of ten concrete chips samples were collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except one (cesium-137) was detected. Seventeen of the 
detected radioactive constituents (americium-241, lead-210, neptunium-237, plutonium-238, 

thorim-228, thorium-230, thorium-232, elemental Uranium, Uranium-234, uraniUm-B5/~6, yand 

:&3&, . . ... 

plutOnium-239/240, plutonium-241, p010niUm-210, radium-226, radium-228, teChnetium-99, 
.~pF2Jq*v%$i$q 

uranium-238), the maximum concentfation of each exceeded its respective. concrete 
Elemental uranium exceeded its baseline concentration by a factor of 730, a larger 
other radioactive constituent. 

A.IV-26 09/09/95 245a.m. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

22 

23 

24 

25 

26 

27 

20 

29 

30 

31 



c = r -  7 r n  
FEM.P-ou3-&s-Fm 

September 11, 1995 

dthmmaq of Inorganic Contamination 

e chip sample, 10 of the 23 inorganics for which analyses were performed were 
maximum of the validated results exceeded the OU3 concrete baseline for only three 

(potassium, vanadium, and zinc) exceed the OU3 concrete baseline. The most significant of these 
was zinc, which exceeds the concrete baseline value by a factor of 12. The concentrations of all 
inorganics for which there are TCLP limits were below 20 times the limit. 

Steel Coatings 
For the steel co 
detected. The 
magnesium) exceed 
the baseline by a factor of 3.3. The following analytes were detected at 20 times TCLP: Chromium 
(greater than 100 mgkg), lead (greater than 100 mgkg), and mercury (greater than 4 mgkg). 

6 of the 23 inorganics for which analyses were performed were 
validated results of three analytes detected (antinomy, copper, and 

baseline values. The most significant was copper, which exceeded 

Summary of Organic Contamination 

No media from this component was analyzed 

A.IV.2.16 Pilot Plant Shelter W B )  
The Pilot Plant Shelter (54B) is a singlelevel building south of First Street in the northeastem comer 
of the Pilot Plant complex. The shelter is rectan,gular and has a steel frame with a reinforced 
concrete foundation and floor and a metal roof. The shelter has an open south side, combination 
metal and transite east and west sides (the lower panels are steel 

process hydrocarbon materials containing green salt (UF4). 

The Pilot Plant Shelter originally provided temporary storage of green salt, which was produced by 
the reduction process housed in the Six to Four Reduction Facility (HA) and stored other Pilot Plant 
materials. The shelter also previously housed a heating and centrifuging process designed to remove 
UF4 from paraffin. All the paraffin processing equipment has been removed. The s 
used exclusively to store palleted drums that are stacked twehigh and conrain green 
has no sumps or trenches for spill control. Anticipated contaminane for the Pilot PI 
UF4, kerosene, and uranium in the main area, and UF,, ThF4, thorium oxalate, and tho 
hydroxide in the storage areas. 

fhe t$per panels in the roof 
rials and was used to gables are transite), and a steel north wall. The shelter stored Pilot 

From this component, one concrete chip sample and one steel coatings sample were collected. The 
following is a description of contambation. 
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w+fne w&ete chips sample was collected from this for analysis of eo&ve 
..:>.:.,. $.:::$ .@$: 

co nsti&~&? " Of these 20 constituents, all except nine (americium241, cesium-137, neptUniUm-237, 
plutonium-238, plutonium-239/240, plut0&-241, radium-228, strontium-90, and technetium-99) 
were detected. None of the detected radioactive constituents exceeded its respective concrete baseline 
value. 

summary of on 

Concrete C ~ ~ D S  
For the concrete 23 inorganics for which analyses were performed were detected. 
The maximum of the validated d t s  reported six detected analytes (aluminum, chromium, cobalt, 
lead, potassium, and zinc) whic4 exceeded OU3 concrete baseline values. The most significaut of 
these was lead, which exceeded the concrete baseline by a factor of 2.5. The concentrations of all 
inorganics for which there are TCLP limits were below 20 times the l i t .  

Steel coatings 

For the steel coatings sample, 19 of the 23 r which analyses were performed were 
detected. Those not detected were antimony, beryllium, selenium, and thallium. The maximum of 
the validated results report magnesium as the only analyte exceeding the OU3 paint baseline, which 
exceeded it by a factor of 1.7. Chromium and lead ConcentratiODs exceeded the 20 times TCLP (both 
greater than 100 mgflrg). 

xw,<*.., .... y..?..,.vp 
<:$$:::?..'. -.,..<x:.: 

.& 

:*.:. 
:::::.:.: . ..x.*. 

Y ..... .. p Y 

SummargofOrganicCo tion $$j :xpm?, .' 
:: .=.:. 

No media from this component was analyzed for organic wntarmnat#m . .?, 

A.IV.2.17 CP Storage Warehouse 66A) 
The CP Warehouse (56A) is a single-story, rectangular building consisting of a structural steel frame 
with noninsulated, cormgated metal siding and roofing on a reinforced concrete base and floor. The 
warehouse is located north of the Temporary Storage Structures in the northwest quafh&f'&e .:.:.>:. 

process Area. 

The CP Storage Warehouse was formerly used for electrical transformer storage. M o & ' r k y ,  it 
provided excess furniture and supplies. Currently, it is being used for low-level waste RCRA drum 
storage and is to be permitted as an approved RCRA storage unit. 
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The CP Storage Warehouse houses one HWMU located in the southeast corner of the building. This 

. Closure is to be attained through CERCLA response. Hold-up materials and 
ive. According to process howledge, this unit handles hazardous waste and is 

y materials expected to be generated by closure of this unit. For more information on 
Appendix K, Table K-1. 

Anticipated contamhints include potassium hydroxide, acetic acid, silver nitrate, and oil. 

From this component, one concrete chip sample and one steel coatings sample were collected. The 
following is a d 

summary of Radio1 

1 

2 

3 

4 

5 

6 

7 
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u 
13 

Concrete Chim 14 

Is 

16 

Only one concrete chrps sample was collected from this component for analysis of radioactive 

plutonim-238, and plutonium-239/240) were detected. .e::. For two of the detected radioactive .: 17 

respective concrete baseline value. TechnetiuqW$@&ceeded its baseline concentration by a factor of 

constituents. Of these 20 constituents, all except five (americium-241, lead-210, neptunium-237, 

constituents (technetium-99 and elemental 4. the maximum concentmion of each exceeded its 18 

19 

20 

' 2 1  

# 93: 

.:p:.:. . . 
2.5, a larger margin than &y other radioactid &..a&. co&&uent. .x.::px.p>.: 

SunumqofhorganicCo ' . "on 22 

Concrete Chi~s 
For the concrete chip, 16 of the 23 inorganics for which analyses w&@x%&med .:+ were detected. The 
kncentrations of four detected (arsenic, lead, potassium, and sodi&$kxuxded ..:.&$$>.&;:::: OU3 concrete 
baseline values. The most significant of these was sodium which exakded'be :k:s concrete baseline by a 
factor of 3.5. The concmtrations of all inorganics for which there &&TCLP limits were below 20 
times the limit. 

Steel c o a t k s  
In steel coatings, 18 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of two detected (arsenic and iron) exceeded OU3 paint baseline values$' The @st 
significant of these was iron which exceeded the paint baseline by a factor of 1.7. The &centrations .:.:.:.:. 

two inorganics (chromium and lead) exceeded the 20 times TCLP limit, which is 100 m@g <*>j for both 

*<z*w.qps.::y:w. 
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Summary of Organic Contamhtion 

this component was analyzed for organic mnraminat ion. 

The West Storage Shed (56B) is located directly north of the Plant 1 Storage Pad (74T) and is a 
steel-framed structure with metal sides and roof on a reinforced wncrete pad. Two large wooden 
doors are located on the north end of the shed. The West Storage Shed houses tools for on-property 
construction activities and also currently contains construction and general rubble. A fenced-in 
storage area with mo ction rubble and an old process trailer are located adjacent to the 
building on the west s 

Since there are no n taminants and no visual signs of chemical corn on, no 
intrusive samples were planned for the component. A survey was performed to confirm the absence 
of significant radiological d a c e  wnramination. The resuits indicate an average total surface 

d, and an average removable surface co 
the sampling criteria of 1000 dpm/lOO d. 

component have been used for 

'on of 2067 dpd100 cm? (beta-gamma), well below the sampling criteria of 5000 dpd100 
on of 105 dpd100 cm? (beta-gamma), well below 

re, no intrusive samples were taken, and baseline 
concentrations of co- (see Appeodix eachmateriaI type associatedwiththis 

A.N.2.19 Storage Shed (East) (56Q 
The East Storage Shed (56C) is located directly east of the West Storage Shed (56B) and consists of a 
steel frame, metal siding, and roofing constructed on a reinforced concrete floor. Two large wooden 
doors are located on the north end of the shed. The East Storage Sii&P+$%&xl to store tools for 
on-property wnstruction activities and also currently contains co 

Since there are no anticipated contamham and no visible signs of 
intrusive samples were planned for the component. A survey was performed to wnhn the absence 
of significant radiological surface contamjnntion. The results indicated an average total surface 
Wntamlnat * ion of 1965 dpd100 cm2 (beta-gamma), well below the sampling criteria of 5000 dpd100 
d, and an average removable surface commination of 156 dpm/lOO cm2 (beta-gamma), well below 
the sampling criteria of lo00 dpd100 d. Therefore, no imrusive samples were 
concemations of contaminants (see Appendix A.IV) within each material type as 
component have been used for characterhion. 

A.IV.2.20 Ouonset Hut 1 (60) 
Quonset Hut 1 (a), is a pre-engineered facility consisting of a structural steel frame on a reinforced 
pmredancrete base, with reinforced pouredancrete floor, sloped steel roof panels, steel siding 
panels, and glass windows. It is located west of the KC-2 Warehouse (63). 
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Originally, Quonset Hut 1 stored equipment, materials, and miscellaneous items. Currently, it stores 
thorium compounds from the Recovery Plant (8A). No drains or floor sumps exist 

. A single process area is identified. Anticipated co mmimnts for Quonset Hut 1 are 
thorium hydroxide, and thorium oxalate. 

No sampling occurzed in this facility, since thorium compounds are stored there. The WPA 
(Section D.0.9.4) states that sample locations may be deemed inaccessible if higher radiation doses 
would violate As Low As Reasonably Achievable (ALARA) principles. It also states that buildings 
would not be sampled if thorium wastes were still stored within. Media sampling results-from the 9 

Thorium Warehouse' Appemlix A.IV) have been used to characterize ' Quonset Hut 1. 10 

11 

A.N.2.21 12 

. . QuonsetHut2(61) meered, single-level structure. It is located on the north end of the 13 

FEW production area past Third Street, adjacent to Quonset Hut 3 (62). The facility is constructed 14 

15 

. 16 

17 

of a structural steel frame supported on a reinforced pouredancrete base. The structural steel frame 
is covered by corrugated steel panels that form the walls of the building, although the base of each 
wall is constructed of concrete approximately 2 fg3 in height. Two large sliding doors are located at 

Quonset Hut 2 has functioned as a storage a,& ,**:*.:. for &numantambkd N>>B)x:< equipment from the Bettis 
operation. a. 
No sampling occurred in the facility, since thorium compounds are stored there. The WPA 
(Section D.0.9.4) states that sample locations may be deemed inaccessible if higher radiation doses 
would violate As Low As Reasonably Achievable (ALARA) 

Thorium Warehouse (64) have been used to characterize Quonset 

A.N.2.22 Ouonset Hut 3 (62) 
Quonset Hut 3 (62) is a preen,gineered, single-level structure located at the north end of the FEW 

structural steel frame supported on a reinforced concrete base. The frame is 
steel panels that form the walls of the building. The base of each wall is concrete, 
two feet high. Two large sliding doors are located at the east and west ends 

Quonset Hut 3 has functioned primarily as a maintenance storage area for spare parts 
miscellanmus items of bulk size. Currently the building stores archived drummed samples from the 
OU4 K-65 silo sampling programs and equipment for the Pilot Plant vitrification facility. Some areas 
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production area past Third Street adjacent to Quonset Hut 2 (61). Quonset Hut 3 is constructed of a 

of the concrete floor were slightly stained with "oily-looking" materials. There were no anticipated 
ixaminam for this building. 
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From this component, one concrete chp sample was c o l l d .  The following is a description of 

dialogical Contamination 

Concrete C ~ ~ D S  
Only one concrete chip sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (americium-241, cesium-137, plutonium-238, 
plutonium-239/240, radium-228, strontium-90, and technetium-99) were detected. For one of the 
detected radioactive 
its respective concrete value. Elemental uranium exceeded its baseline concamation by a 
factor of 1.3, a larg 

Summary of Inorganic Contamination 

(elmental uranium), the maximum concentration of each exceeded 

any other radioactive constituent. 

Concrete  chi^ 
For the concrete sample, 14 of the 23 inorganics for which analyses were performed were detected. 
The maximum of the validated results of five d&:d (arsenic, lead, potassium, sodium, and zinc) 
'exceeded OU3 concrete baseline values. The q)~g&gnificant of these were sodium and zinc, both 
exceeding the mcrete baseline by a fmor od1.7. A,.*.>s> .*x:.:>:... :'nK concentratioDs of all inorganics for which 
there are TCLP limits were blow 20 times the l i t .  

$$: 

;$. .&:.:. 
. 

*... 

Summargof SemivolatieOrganicCo ' "on 

O'fi>@pW2.% No major media was sampled for semivolatile organic co- 3x8 .:....... 
5 

89 :. 

Summary of Volatile Organic Co ' "on 

No major media was sampled for volatile organic Contaminati on. 

S- of Pestiades/PCB contaminaton 

~ ~ > $ $ f $ q V $ P , y q  

2*32 
For the concrete chip sample, two of the 26 pesticidePCB cohtuents were detect4, alpha43llordane *:::A 

and gammachordane. Neither of these detections exceeded the TSCA limit of 50 ppm. 3% 
E 

A.IV.2.23 KC-2 Warehouse (63) 
KC-2 Warehouse (63) is a single-level structure located at the north end of the FEMP production area 
north of the Boiler Plant (1OA). The KC-2 Warehouse is constructed of cinder blocks supported on 
reinforced poured concrete footers, with a reinforced poured concrete floor, and a roof. It comprises 
eight storage bays (Bays 1 through 8) of various sizes. The walls separating the bays are cinder 
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block, as are the north and south walls of Bays 1 through 4. The north and south walls of Bays 5 ,  6, 
link with a cormgated steel-siding overlay. Bays 1 through 4 are equipped with 

ed along the southern wall of each bay; Bays 5, 6, and 7 are equipped with 

of each bay. Bay 8, which is also equipped with chain-link swing-type gates, is 
es (also with a cormgated steel-siding overlay) along the northern and southern 

approximately half the size of the other bays. 

Although the warehouse mainly has functioned as a storage area, the uses of the eight bays have 
changed with time. During 1991, Bay 1 provided maintexmce storage of materials for work order 
requests; Bays 2,3, e used for stores and the inventory control storage of bulk items; 
Bays 5 and 6 stored te; Bay 7 stored RCRA waste and PcBContaminated equipment and 
waste oils; and Bay 8 maintenance storage of landscaping ami snow removal equipment. 
Currently, most of 'undergoing renovation (cleaning, sealing of concrete floors, and 
construction of containment'berms) for eventual'use as RCRA storage areas. Bay 1, which has been 
renovated but is not equipped with containment berms, is a sample disposition area; RCRA drums are 
being stored in Bays 5 ,  6, and 7. PcBContaminated equipment and oils are no longer stored at the 
KC-2 Warehouse. Additional roofing material 
radiological contamiDation from the radiologi 

y been added to prevent the spread of 
roof. 
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The KC-2 Warehouse houses one HWMU which is ' U v e  and is lotated in the east central portion of 
the building. According to process knowledge, the unit handles hazardous materials and is therefore a 

P 

21 

22 

< u)x, .. ,,..?< 

HWMU. Closure is to be attained through CERCLA response. Concrete and PPE are the only 
materials expected to be generated by the closure of this HWMU. For more infomation on 
HWMUs, see Appendix K, Table K-1. 

w*$p&$j$>j$.w 
.:.A:.. .:.:.:.> ...*.... 

Anticipated commbants include: 1 , 1 , l-trichloroethane; perchloroetl@ene*&el s($s*,xas;* oil; acetone; 
kerosene; and PCBs from the storage of oils and organic material in dkums? 

From this component, one concrete clup and two masonry samples (one a duplicate) was collected. 
Following is a description of contamman on. . .  

Summary of Radiological Contamination 

w::.> $$$ Concrete C ~ ~ D S  <.:.x. 

only one conciete chips sample was collected from this comm for a y s i s  of radioakve , xs  

constituents. Of these 20 constituents, all except five (americium-241, cesium-137, nephh%m-237, 
plutonium-238, and plutonium-239/240) were detected. For seven of the detected radioactive 
constituents (lead-210, technetium-%), thorium-230, elemental uranium, Uranium-234, 
uranium-235/236, and uranium-238), the maximum concentration of each exceeded its respective e 
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concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor of 46, a 
any other radioactive constituent. 

onry chip samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except five (americium-241, cesium-137, neptunium-237, 
plutonium-238 and plutonium-239/240) were detected. For four of the detected radioactive 
constituents (thorium-228, elexyental uranium, uranium-234 and uranium-238), the maximum 
concentration of concrete baseline value. Elemental d u m  exceeded its 
baseline concentratio r of 2.4, a larger margin than any other radioactive constituent. 

summary of 

Concrete C h i ~ s  
For the concrete chip sample, 17 out of the 23 inorganic analytes were detected. Those that were not 
detected were beryllium, cadmium, mercury, selenium, and thallium. The maximum.of the validated 
results exceeded the OU3 concrete baseline for sb  of the analytes. The most significant was lead, 

....A 

exceeding the baseline by a factor of 3.5. No 

Masom Chi~s 

exceeded 20 times the TCLP limit. 

A total of two masonry chips samples were collected from this co@nent for analysis of inorganics. 
Of 23 inorganic constituents, all except eight (antimony, beryllium, cadmium, mercury, nickel, 
selenium, silver, and thallium) were detected. For five (arsenic, lead, magnesium, potassium, and 
sodium) of the detected inorganics, the maximum concentmion of each exceeded its respective 

om -*$baseline, lead was the concrete baseline value. Of the inorganics with concentmi 
most significant, exceeding the concrete baseline by a factor of 5. ~ . , ~ p i w r a t ~  'on of inorganics in 
samples from this component did not exceed 20 times the TCLP limi& 

Summary of Organic Contamination 

x:>y ::; 

*p.:.**.< n.. ,. . 

yD: 
.*,.:t .. .,.. 

&@wA. 

No media from this component was analyzed for organic constituents. 

$pw$"'=3Eq$ 

Thorium Warehouse (64) is a rectangular, single-story building coIlstructed of corrugatec6&etal p walls 
and roofing supported by steel beams and columns on. concrete slabs. The building is di@ed into 
three sections: the north, center, and south bays. These bays have no drains and no 
systems such as HEPA filters or Hoffman vacuums. The roof has rotating peak vents. 

A.lV.2.24 Thorium Warehouse (64) .? $$, 3 

The Thorium Warehouse was originally referred to as the Plant 9 Warehouse. It stored pallets and 
drums full of 2.1 percent-enriched uranium in the form of ingots, billets, top crops, and Zirnlo scrap 
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from Hanford. The current Plant 9 Warehouse (81) replaced the Thorium Warehouse in function. 
was then converted for thorium repackagmg operations. For example, a 16 ft 

r has been added in the center of the Thorium Warehouse for shielding purposes. 

been divided into two process functions. The fmt, overpacking, was done in two 
areas. Higher enriched thorium material was overpacked in the north bay, while low-level thorium 
and mixed waste overpacking OcCuTred in part of the south bay. The second process, which involved 
the temporary storage of mixed waste, occurred in the center bay and part of the south bay. The 
warehouse consists o 

Thorium ov 
The north bay was us 
up to allow the ove 

acking higher radioactive thorium compounds. Equipment was set 
orium drums to occur automatically from a remote control point 
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13 

behind a concrete block wall from which cameras were used to observe the thorium overpack 14 

activities. 15 

16 

17 

18 

19 

The south bay was used for repackaging low-level thorium compounds and some RCRA mixed 
wastes. This area also was used to recondition CWPS and to overpack drums of trash and uranium 
materials; both waste streams are nonhazard nditioning included painting and labeling the 
containers. m 

21 @ -storage 22 

The center and south bays have stored overpacked thorium wastes and product and temporarily stored 
unchcterized mixed wastes. Thorium materials originally came from repackaging operations 

P 

24 

and/or storage in the Thorium Warehouse, the Plant 1 Thorium Wa~?3~~$@57) ,  and the Pilot Plant 25 

26 

21 

.:.: ...( :m ......... .. .... ..... ... 
r... ,v,, ..... .A,, . . $3 .............,., <.& 
:.:.:.:$, E 

Warehouse (68). 
m.: .. 
5%:: ,......_ 

~nticipami contamimm are uranium metal (up to 1.25 percent E),-&Q, uranyl nitrate, thorium 2a 

compounds and metal, and hydraulic oil. 

From this Cdmponent, one concrete chip sample and one steel coatings sample were collected. The 
following is a description of con- on. 

Summary of Radiological Contaminaton 

Concrete Chi~s 
only one concrite chips sample was collected from this wmpnent for analysis of radioactive 
constituents. Of these 20 constituents, all except four (cesium-137, neptunium-237, 
plutoni~-239/240, and plutonium-241) were detected. For 13 of the detected.radioactive 
constituents (americium-24 1, lead-210, plutonium-238, radium-226, radium-228, technetium-99, 
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thorium-228, thorium-230, thorium-232, elemntaI uranium, d u m - 2 3 4 ,  urauium-235/236, and 
the maximum concentfation of each exceeded its respective concrete baseline value. 

ed its baseline wncentration by a factor of 460, a larger margin than any other 

Summary of Inorganic Contamination 

Concrete Chips 
For the concrete chip, 17 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of 13 
nickel, potassium, s 
significant of these w 
concentrations of all 

aluminum, arsenic, barium, chromium, copper, iron, lead, manganese, 
, and zinc) exceeded OU3 concrete baseline values. The most 
exceeded the coxpete baseline by a factor of 2.8. The 

“for which there are TCLP limits were below 20 times the limit. 

Steel CoatinEs 
For the steel waling sample, 19 of the 23 inorganics for which analyses were performed were 

maximum of the validated results of only sodiux$l42rceeded paint baseline values, which exceeded the ,# >*<$>. 
baseline by a factor of 1.3. The conceeq$$l@o ...... inorganics (chromium and lead) exceeded the 
20 times TCLP Wth.greater than 100 mg/kgf <...:.j..I(. 

’ detected. Those which were not detected were antimony, <*.> selenium, thallium, and vanadium. The 

.: 1.i .. 

.j~!::~., ..I. <.,u... 

Summaryof OrganicCo - tion 

No media from this component was analyzed for organic constituents. 

A.IV.2.25 {Old) Plant 5 Warehouse (65) 
The Plant 5 Warehouse (65) is a single-story building. It consists of& *<:::: stnkmal steel frame with 
noninsulated, corrugated metal siding and roofing on a reinforced pdmdancrete base and floor. 

=Y@pv%<:Aq~: 

$ @ $  
w?$s$r$& 

...A .... .% ...... 

The Plant 5 Warehouse is considered to contain one process area, which c u r r d y  stores drummed 
thorium compo-. The building is shielded with concrete blocks (2 ft thick by 6 ft tail) around the 
south and west sides of the building. 

No sampling occurred in the Plant 5 Warehouse, since thorium compounds are stored t h k .  The 
WPA (Section D.0.9.4) states that sample locations may be deemed inaccessible if highe&diation 
doses would violate As Low As Reasonably Achievable (ALARA) princiiles. It also s&&hat 
buildings would not be sampled if thorium wastes were stil l  stored within. Media sampling results 
from the Thorium Warehouse (64) (see Appendix A.N) have been used to charactefize the (Old) 
Plant 5 Warehouse. 
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A.IV.2.26 Plant 1 Thorium Warehouse (67) 
Warehouse (67) is a single-story, rectangula building consisting of a structural steel 
rced concrete base and floor, noninsulated, corrugated metal siding and roofing, and 

The building is used for thorium storage and is considered a hazardous waste 
t 0 because 35 cans of thorium material have been stored inside for longer 

than 12 months to avoid risk to human health and safety during W i g  of the thorium. Damaged 
and unused white metal boxes (WMBs) are stored around the building (as well as a concrete block 
wall on the east end) to protect personnel from radiation originating from the thorium material inside. 

.... ..:$:y... Y ,,.A .. ....., .. ...... 
.::$ ..:.:.: ....... 
g.:.:. ’:@: :.::::.: .......... 
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Plant 1 Thorium w 
warehouse. A m  

one inactive HWMU located in the northwest comer of the 
s knowledge, this unit is reported to have handled hazardous material 

I1  

12 

13 and is therefore a planned to be closed through CFXCLA response. Hold-up material, 
concrete, and PPE are the only materials expected to be generated by its closure. For more 
information on HWMUs, see Appendix K, Table K-1. 

14 

Is 
16 

17 

18 

19 

Anticipated contaminants include uranium compounds, thorium oxides, silver, cadmium, and lead.: 
<*:2:s., 

,$:: ........ 
..:.>:.: 

..... .:.>:A$$ .: ..... ~, .......... 
From this component, one concrete chip sampk@&me duplicate was collected. The following is a 

2::. %.....A .SF 
5:::: 

......... .......... .:.:.:.:.:. 
.::::::s, description of contambat ion. . .  .:.:.:.:.:.. &&. +:.xm,*.: 

summary of Radiological contamination 
23 

Concrete C ~ ~ D S  24 

Only one concrete chips sample was collected from this component.%q-i of radioactive n 
&nstituents. Of these 20 constituentS, all except eight (cesium-137, hd280, neptunium-237, 
plutonim-241, strontium-90, uranium-234, uraniWn-235/236, and &um5238) %.a: 

11 of the detected radioactive constituents (americium-241, plutoni&%8, plutonium-239/240, 
polonium-210, radium-226, radium-228, technetium-99, thorium-228, thorim-230, thorium-232, and 

26 

Zl 

28 

29 

:~y.A..”#..,:<. 

were detected. For 

elemental uranium), the maximum concentration of each exceeded its respective concrete baseline 
value. Radium-228 exceeded its baseline concentration by a factor of 5oo00, a larger margin than 

30 

31 

any other radioactive constiGent. 32 

33 

Summary of Inorganic Contamination 34 

35 

Concrete C ~ ~ D S  36 

For the concrete samples, 14 of the 23 inorganics for which analyses were performed were detected. 
The maximum of the validated results of 10 detected analytes, (aluminum, arsenic, barium, 
chromium, copper, iron, lead, manganese, sodium, and zinc) exceeded OU3 concrete baseline values. 
The most significant of these were arsenic and zinc, which exceeded the concrete baseline by a factor 

37 
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40 



of 1.4. The concentrations of all inorganics for which there are TCLP limits were below 20 times the 

No media from this component was analyzed for organic constituents. 

A.IV.2.27 Pilot Plant Warehouse (68) 
Pilot Plant Warehouse (68) is single-level, rectangular structure with an attached enclosure at its 
northwestern corner, 
reinforced, concrete 
The walls are of a 
The building interior .* bay, except for a small radiographic control booth in the 
northwestern comer. A concrete apron on the north side of the warehouse is fenced. The attached 
structure is within the barbed-wiretopped fenced area. The building is flanked on the east and south 
sides with a soil berm and concrete walls, respectively, to shield personnel with offices in nearby 
trailers from radiation. No trenches or sumps are in the building or within the concrete-based f e n d  

outh of the Pilot Plant Complex. The Pilot Plant Warehouse consists of 
floor, a structural steel frame, and transite walls and roof panels. 

construction with an insulation layer between the inner and outer panels. 

area. 

The warehouse stores thorium compounds, m t ,  and RCRA-III~X~~ w q k  in drums; 
the attached structure housed a cobalt40 radiographic source. 

The Pilot Plant Warehouse houses one HWMU which is active and is located in the southwest comer, 
of the building. According to process knowledge, the unit handles hazardous materials and is 
therefore a HWMU. Closure is to be attained through CERCLA respmw.*$Concrete .:; and PPE are 
the only &rials to be generated by the closure of this HWMU. F&more #gdwg$.:s>; information on HWMUs, 
see Appendix K, Table K-1. 

Anticipated co- relating to its past and present storage history include: uranium c o q &  
and metal, and thorium compounds, and metals. 

x.:.:.: .... $$g '3 
$#; 9.3 

>:&&&.:., 

From this component, one concrete chip sample and one steel coatings sample were collected. 
Following is a description of contamtnatt on. 

SummaryofRadiological Co **on 

. .  

. .. . . 

Concrete C ~ ~ D S  
A total of two concrete chrps samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except four (americium-241, cesium-137, neptunium-237, 
and uranium-238) were detected. For 13 of the detected radioactive constituents (lead-210, 
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plutonium-238, plutonium-239/240, polonium-210, radium-226, radium-228, technetium-99, 
thorium-230, thorium-232, elemental uranium, d u m - 2 3 4 ,  and uraniUm-235/236), the 

on of each exceeded its respective concrete baseline value. Radium-226 
eline concentration by a factor of 870, a larger margin than any other radioactive 

Summary of Inorganic Contamination 

Concrete  chi^ 
For the concrete 10 of the 23 inorganics for which analyses wen performed were 
detected. Thosede aluminum, arsenic, barium, calcium iron, lead, magnesium, 
manganese, vanadium c. The maximum of the validated results for eight detected analytes 
(aluminum, arsenic, , manganese, vanadium, and zinc) exceeded OU3 concrete baseline 
values. The most significant of these was lead which exceeded the concrete baseline by a factor of 
7.1. The concentrations of all inorganics for which there are TCLP limits were below 20 times the 
limit. 

Steel COatinEs 
For the steel coatings sample, 18 of the 23 for which analyses were performed were 
detected. Those not detected were bery silver, thallium, and vanadium. The 
concentrations of eight detected (antinomy, arsenic, magnesium, manganese, mercury, potassium, 
sodium, and zinc) exceeded OU3 paint baseline values. The most signiiicant of these was arsenic, 
which exceeded the baseline by a factor of 7.7. The mncmtrations of five inorganics (arsenic 
(greater than 100 mgkg), cadmium (greater than 20 mg/kg), chromium (greater than 100 mgkg), 
lead (greater than 100 mgkg), and mercury (greater than 4 mg/kg) the 20 times TCLP 
limits, as listed. 

Summary of Organic Contamination 

No media from this component was analyzed for organic comtituents. 

~ * . ~ f i ~ < ~ . : $ * > ? ~ ~  
A.IV.2.28 General In-Process Warehouse (71) 
General In-Fbcess Warehouse (71), was built in 1964 and historically housed dry pr-. .:.:.:.:. 'qt is a 
single-story, rectangular building located west of B Street and north of 2nd Street. The &Wing .:.:.:.:. 

consists of concrete block walls, which rest directly on a concrete floor, and a bar-joist &s .gs, roof 
system. The inside is a large open area except for the Isotopic Verification Room in thesouthwestern 
corner of the building. 

The General In-Process Warehouse contains two process areas, the Storage Area and the Isotopic 
Verification Room. Anticipated contaminants are summaftzed below for each process area 
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Storage Area 
ding is used for storage (including unused fuel rods) and staging for shipping drums 

ding area to feed recycle processes in the Preparation Plant (1A). 
to other facilities. Non-irradiated fuel assemblies also were disassembled manually 

Isotopic Verification Room 
The Isotopic Verification Room was used to verify various enrichments of uranium materials. 
Although this area now serves as a radiological "frisking" area, it still contains an unused lab bench 
with a hood and 

Anticipated co 
and uranium (up to 4. 

er, as well as a container. 

uranium (up to 20 percent E), U308, thorium oxides, oil 

From this component, two concrete chip samples and two masonry samples were collected. 
Following is a description of con- on. . .  

Summary of Radiological Contamination ,.:::. .... 

Concrete Chi~s 
A total of two concrete chips samples was , this componek for a y s i s  of radioactive 
wnstituents. Of these 20 constituents, all except 14 (americiUm-241, cesium-137, neptunium-237, 

thorium-230, thonm-232, uranium-234, uranium-235/236, and uranium-238) were detected. For 
five of the detected radioactive constituents (lead-210, radium-226, radium-228, technetium-99, and 
elemental uranium), the maximum concentration of each exceeded e concrete baseline 
d u e .  Elemental uranium exceeded its baseline concentration by a 860, a larger margin 
than any other radioactive constituent. 

pl~t~nium-238, plUt011i~m-239/240, p l u t ~ h - 2 4 1 ,  polonium-210, str0ntium-90, th~ri~m-228, 

MasOnrV ChiDS 

A total of two masonry chip samples was collected from this component for analysis of radioactive 
constituents. Ofthese'20 constituents, all except 13 (americium-241, cesium-137, nep tunium-237, 
plutonium-238, plutonium-239/240, plutonium-241, polonium-210, thorium-228, 
thorium-232, Uranium-234, uI.anium-235/236 and uranium-238) were d a d .  For 
detected radioactive constituents (radium-228), the maxjmum c o n e o n  of each 
respective concrete baseline value. Radium-228 exceeded its baseline concentrati 
1.2, a larger margin than any other radioactive constituent. 

Summary of horgauic Co f "on 
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Concrete ChiDs 1 

e chip samples, 16 of the 23 inorganic analytes were detected. 
cadmium, cobalt, mercury, nickel, selenium, and thallium. 
exceeded the OU3 concrete baseline for nine inorganic anal-. The most 
ead, exceeding the baseline by a factor of 9.6. The average of the validated results 

Those not detected 
The maximum of the 

2 

3 

4 

5 

6 

7 

exceeded the baseline for eight of the analytes. The most significant was lead, exceeding the baseline 
by a factor of 3.2. There were no detections for 20 times the TCLP limit. 

a 

Masonrv chi~s 9 

A total of two mas 
Of 23 inorganic 
and thallium) were d 

es were collected from this component for analysis of inorganics. 
cept seven (antimony, cadmium, cobalt, nickel, selenium, silver, 

eight (arsenic, chromium, copper, lead, mercury, potassium, 

10 

11 

12 

13 

14 

15 

16 

sodium, and zinc) 0 

respective concrete baseline value. Of the inorganics with concatrations greater than baseline, zinc 
inorganics, the maximum concentration of each exceeded its 

was the most significant, exceeding the concrete baseline by a factor of 18. The concentration of 
inorganics in samples from this component did not exceed 20 times the TCLP limit. 

.:*;:. 

:... y*, 
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........ ;y;$$ b 
$'?W .......... Summary of Organic Contaminaton 
.:* ....... ..... ..:.:+,.. .:.:. <.X> 
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The Drum Storage Building (72) is a single-story building consisting of a structural steel frame on a 
reinforced concrete base, reinforced concrete floor, and transite siding and roofing. 
Storage Building historically has been a storage facility. Originallfi@Ft@l6$bd industrial cleaning 

n o d  fuel rods. It then was emptied and cleaned for future uses. ~fjday x...:.. f is used as a dre~s-out 
control point for worker entry and exit of workers into and out of tk&kmoval Action 13 (Plant 1 
Ore Silos - see Section 1) work area. It is posted as a lead work area and is a potential thorium 

' 2 3  
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26 
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31 

The Drum 

%ament and control panels for ore silo operation. It later was use&& g@$:>w;gw st&e drums of enriched and 

.:<.:.:. ....... 

contarmnated area due to the commination identitied from the work inside the Plant 1 Ore Silo 
Complex. The anticipated contaminant relating to the building's past storage history is uranium. 
Also, thorium and lead may be potential contaminants due to more recent operations within the 
building. 

:$ppl*X$yJg: ,y $$ 'T 
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@j 
From this component, two concrete chip samples and one steel Coatings sample were collwted. ..:.:.:,:. 

Following is a description of contamination. 
*c;s;;;,A.,, 
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Sammaq of Radiological Contamination 

e chips sample was collected from this component for analysis of radioactive 
. Of these 20 constituents, all except five (americium-241, cesium-137, neptunium-237, 

plutonium-238, and radium-228) were detected. For nine of the detected radioactive constituents 
(lead-210, pol011ium-210, radium-226, technetium-99, thorium-230, elemenlal uranium, Uranium-234, 
uranium-2351236, and uranium-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor of 6, a 
larger margin than oactive constituent. 

summary of In0 on 

Concrete Chbs 
For the concrete chip sample, 17 of the 23 inorganics for which analyses were performed were 
detected. Those not detected were antimony, cartmum, mercury, selenium, silver, and thallium. The 
concentrations of 10 analytes detected baseline values. The most significant of 
these was lead, which exceeded the c o ~ ~ c ~ e t e  
inorganics for which there are TCLP 

Steel Coatinfs 
For the steel coatings sample, 19 of the 23 inorganics for which analyses were performed were 
detected. Those not detected were antimony, selenium, thallium, and vanadium. The concentrations 
of five detected (aluminum, arsenic, iron, potassium and sodium) 
values. The most significant of these was sodium which exceeded 
The following analytes were detected at greater than 20 times the T 
20 mg/kg), chromium and lead (both greater than 100 mgkg). 

Summary of Organic Contamination 

a factor of 5.4. The concentrarions of all 

OU3 paint baseline 
by a factor of 5.2. 

t: cadmium (greater than 

No media from this component was analyzed for organic constituents. 

*3$?;5<5:V555$*m 
A.IV.2.30 Finished Products Warehouse 07) 
Finished Products Warehouse (77) is a single-story rectangular building consisting o@a sfxbctkal ex: steel 
frame on a reinforced concrete base and floor with noninsulated, c h i g a t e d  metal siding$ roohg. 
The building was constructed as a storage warehouse for flat uranium ingot products swag 
shipment and misce~anmus reject products, as well as the interim storage of uranium 
awaiting processing. Uranium metal is the only anticipated contamham. 

&g 

From this component, one concrete chip sample and one steel coating sample were collected. 
Following is a description of co- on. . .  

A.IV-42 09/09/95 245a.m. 
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Summary of Radiological Contamination a.  
ete chips sample was collected from this component for analysis of radioactive 4 

5 

6 

7 

8 

Of these 20 constituents, all except nine (americium-241, cesium-137, neptunium-237, 
plutonium-238, plutonium-239/240, strontim90, and technetium-99) were detected. None of the 
detected radioactive constituents exceeded its respective concrete baseline value. 

Steel COatinPS 9 

Only one steel co 
constituents. Ofth ents, all except eight (amencium-241, cesium-137, lead-210, 11 

plutoIlium-239/240 1, radium-228, strontium-90, and technetium-99) were detected. I2 

None of the detect 

was collected from this component for analysis of radioactive 10 

constituents exceeded its respedive concrete baseline value. I3 

Summary of Inorganic coILmnma6 'on 
14 

Is 

16 

Concrete Chi~s I? 

Those not detected were antimony, beryllium, 
thallium. The concentrations of two detect potassium) exceeded OU3 concrete baseline P 

values. The most significant of these was potassium which exceeded the concrete baseline by a factor 
of 1 -3. The concentrations of all inorganics for which there are TCLP limits were below 20 times the 
limit. t 23 

Steel Coatinps 25 

For the steel coatings sample, 18 of the 23 inorganics for which m 
detected. Those not detected were beryllium, mercury, n 
concatrations of two detected (chromium and cobalt) ex me values. The most 28 

significant of these was chromium which exceeded the paint baseline by a factor of 1.7. The 
concentdons of chromium exceeded the 20 times TCLP limit, which is greater than 100 mg/kg. 

For the concrete sample, 15 of the 23 inorgani which analyses were performed were deteded. 18 

19 , lead, mercury, selenium, silver, and 

0 21 

22 

2.4 

29 

30 

31 

Summary of Organic Contaminaton 

No media from this component was analyzed for organic constituents. 
. .....,. 
:?<s *3::s ,=, 

:d:&<. 

A.IV.2.31 Plant 6 Warehouse (79) 
Plant 6 Warehouse (79) is a single-story, rectangular building consisting of a structural steel frame 
with noninsulated, cormgated metal siding and roofing on a reinforced poured conme base and 
floor. It is located directly east of Plant 6. The Plant 6 Warehouse functions as an interim status 
RCRA storage facility. Hazardous wastes have been stored in excess of 90 days in the building. 0 
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The Plant 6 Warehouse has one HWMU, which is active, located in the southeast comer of the 
ccording to process knowledge, this unit handled hazardous material and is therefore a 
ure of this HWMU will be attained through CERCLA response. Concrete and PPE 

Appendix K, Table K-1. 
s expected to be generated by closure of this unit. For more information on 

Anticipated con- include: drummed uranium, hazardous wastes, and mixed wastes. 

From this component, two concrete chip samples and two steel coatings samples were collected. 
Following is a desc 

summary of Radio1 _ .  

Concrete Chips 
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (ame!ricium-241, cesium-137, neptuni~m-237, 
plutonium-238, plutoniUm-239/240, and 
radioactive constituents @oloni~210), 
concrete baseline value. P o l o n i ~ 2 1 0  
xnargin than any other radioactive constitu 

were detected. For one of the detected 
concentration of each exceeded its respective 
eline concatration by a factor of 1.3, a larger 

Steel coatings 
Only one steel coating sample was collected from @is component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (cesium-137, lead-210, neptunium-237, 

Wme of the detected 
radioactive exceeded its respective concrete baseline value. 

Summary of Inorganic Contaminabion 

plutonium-238, plutoni~239/240, and plutonium-241) were det 
::; 

Concrete Chi~s 
For the concrete chip sample, 15 of the 23 inorganics for which analyses were performed were 
detected. Those not detected were antimony, arsenic, beryllium, copper, mercury, selenium, silver, 
and thallium. The maximum of the validated results of 10 detected analytes exceeded .x.:.:. -Crete 
baseline values. The most significant of these was potassium which exceeded the concn&baseline %$ by 

' a factor of 2.9. The conantrations of all inorganics for which there are TCLP limits we& below 20 
times the limit. 

 cy<$$$%$:$$.^<> 

:>$p%<, , 
&X.h, 

Steel Coatinm 
For the steel coatings sample, 17 of the 23 inorganics for which analyses were performed were 
detected. Those not detected were antimony, beryllium, cadmium, mercury, selenium, and thallium. 
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The maximum of the validated results for three detected (calcium, chromium, and magnesium) 
paint baseline values. The most significant of these was chromium, which exceeded 

by a factor of 3.3. The concentrations of two inorganics, chromium and lead, 
times the TCLP limit, which is greater than 100 mgkg for both analytes. 

Summargof Organiccon tambation 

No media from this component was analyzed for organic constituents. 

le-story building located southwest of the Recovery Plant (8A). The 
a structural steel frame on a reinforced concrete base and floor with 

noninsulated co iding and roofing. It is located on the north side of First Street across 
horn the Pilot Plant Warehouse (13B). The warehouse was built in 1989 for use as a drum storage 
unit for non-liquid RCRA hazardous wastes. A small office trailer has been placed in the 
southwestern corner of the building. 

,.*. 
The Plant 8 Warehouse functions as an interim .%. &&s RCRA storage facility. All dikes, berms, and 
floors have been coated with an epoxy sealant &&&t penetration and chemical attack by any spilled 
material. The building has a capacity of 2,5Si :.:.:.!.:& &$I) <,.A,><*.: drums and currently contains solid wastes. 

Plant 8 Warehouse houses one HWMU in the southwest corner that is active. According to process 
knowledge, this unit handles hazardous material and is therefore a HWMU. Closure is to be attained 
through CERCLA response. Concrete and PPE are the only materials expected to be generated by its 
closure. For more information on HWMUs, see Appendix K, T&@$@@*q 

.:.:..<. ..... $# 2 
sF::$>;xg 

for the Plant 8 Warehouse include drumme&&, hazardous wastes, Anticipated contaminants 
:.x.:< ... :.:.:. 9,. ,. and mixed wastes. &&\.>> 

From this component, two concrete chip samples and two steel coatings samples were collected. 
Following is a description of con- on. . .  

Summary of Radiological Contamination 

@g .,.,. . . 
,,,v". x.* Concrete C ~ ~ D S  ,a 

~ n l y  one concrete chips sample was collected from this component for analysis of racii&&ve 
constituents. Of these 20 constituents, all except five .(cesium-137, neptunium-237, 
plutonim-239/240, plutonium-241, and strontium-90) were detected. For two of the detected 
radioactive constituents @lutoniUm-238 and polonium-210), the maximum concentration of each 
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exceeded its respective concrete baseline value. Polonium-210 exceeded its baseline concentration by 
a larger margin than any other radioactive constituent. 

coating sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-241, cesium-137, lead-210, 
plutonium-241, radium-228, a d  technetium-99) were detected. None of the detected radioactive 
exceeded its respective concrete baseline value. 

summary of on 

Concrete C ~ ~ D S  
For the concrete 
detected. Those not detected were cadmium, copper, mercury, selenium, silver, and thallium. The 
maximum of the validated d t s  for 10 detected d y t e s  exceeded OU3 concrete baseline values. 
The most significant of these was potassium which exceeded the concrete baseline by a factor of 3.7. 
The concentrations of al l  inorganics for which e TCLP limits were below 20 times the limit. 

Steel COatinES 

For the steel coatings sample, 15 of the 23 ch analyses were performed were 
detected. Those not detected were ium, cadmium, mercury, selenium, 
silver, and thallium. The maximum of the validated results for one analyte, calcium, exceeded OU3 
paint baseline values by a factor of 4.6. The concentrations of chromium exceeded the 20 times the 
TCLP limit, which for chromium is greater than 100 mg/kg. 

Summargof OrganicContamination 

No media from this component was analyzed for organic co 

of the 23 inorganics for which analyses were perfod were 

A.IV.2.33 Plant 9 Warehouse (81) 
Plant 9 Warehouse (81) is a single-story, rectangular building consisting of a steel fhme with 
noninsulated, corrugated metal siding and roofing on a reinforced poured concrete base and floor, 
located directly north of Plant 9. It was onginally constructed as a storage warehouse fo@ya&um 
materials &e. primary ingots, derbies, cores, and green salt) and currently functions as &interim :::e.: 

status RCRA storage facility. In 1990, the wkehouse was modified to meet site standard&for 
hazardous waste storage. All dikes, berms, and floors have been coated with an epox&&nt. 
Neither of the two collection sumps leads to the wastewater treatment system. The Plant 9 Warehouse 
has a capacity of 1,704 (55-gal) chums and currently contains both liquid and solid wastes. 

$y$w.@x.pg<. 
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Plant 9 Warehouse has one HWMU which is active and is located in the southwest comer of the 
rding to process knowledge, the unit handles hazardous material and is therefore a 

e of this HWMU will be attained through CERCLA response. Concrete and PPE 
expected to be generated by its closure. For more information on HWMUs, 

Anticipated contaminants include drummed uranium, hazardous wastes, and mixed wastes. 

From this component, two concrete chip samples and two steel coatings samples were collected. 

Concrete C h i ~ s  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (americium-241, cesium-137, neptunium-237, 

detected radioactive constituents @o maximum concentration of each 
exceeded its respective concrete baseline valu 228 exceeded its baseliie concentration by a 
factor of 2, a larger margin than any other 

Steel COatinPS 
Only one steel coating Sample was collected from this componemt for analysis of radioactive 
constituents. . Of these 20 constituents, all except four (americium-241, cesium-137, lead-210, and 
strontium-90) were detected. None of the detected radioactive leorceeded its respective 
concrete baseline value. 

summarg of Inorganic colltammh 'on 

plutonium-238, plUt011i~m-239/240, were detected. For two of the 

Concrete ChiDs 
For the concrete chq sample, 18 of the 23 inorganics for which analyses were performed were 
detected. The maximum of the validated results for nine detected analytes exceeded OU3 concrete 
baseline values. The most significant of these was potassium which exceeded the co 
a factor of 3.0. The concentrations of all inorganics for which there are TCLP 1 
times the limit. 

Steel Coatbs 
For the steel coating sample, 19 of the 23 inorganics for which analyses were performed were 
detected. The maximum of the validated results of one analyte, calcium, exceeded 0U3 paint a 
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baseline values by 4.5. The concentrations of chromium exceeded the 20 times the TCLP limit, 
is greater than 100 mgkg. 

c c o  "on 

No media from this component was analyzed for organic constituents. 

A.IV.2.34 Tension S u m r t  Structure 1 ~ S - 0 0 1 ~  
The Tension Support Structure 1 (TS-001) was located north of the General In-Process Warehouse 
(71) and was a steel- structure enclosed within a synthetic covering. Final removal of the 
structure occurred as val Action 7. (For a complete list and description of Removal 
Actions, see Table 1- "sprung" structure was installed to protect drums stored on the Plant 1 
Pad (74T) from the nts. Concrete anchors were installed to provide stability to the 
structure. The anchors and the concrete beneath the former structure are considered part of the Plant 
1 Pad (74T). 

A.IV.2.35 Tension S m r t  Structure 2 CrS-002) 
Tension Support Structure 2 (B-oo;l) is located north of the General In-process Warehouse ('71) and 
is a steel-tube framed structure enclosed within a synthetic covering. Final removal of the structure 
occurred as part of Removal Action 7. (For a complete list and dese@it%pf *<:.,. Removal Actions, see 
Table 1-21  his "spmgn structure was installed to protect drums s ~ e d  %:y,,.,A. ..e:$.? & the plant 1  ad ( 7 4 ~ )  
from the natural elements. Concrete anchors were installed to provi@stabWty to the structure. The 
anchors and the concrete beneath the former structure are conside& of the Plant 1 Pad. 

<3:;.*'urxrh,: 

Since there were no anticipated contaminants and an inspection indicated no visible chemical 
co- ' 'on, no intrusive samples were taken of the component. Baseline doncentrations of 
co mmimnts (see Appendix A.W) within each material type associated with this component have 

pw<qxp>x$g ....... \ been used for charauerhtion. i:' gg ?$ 

$$# 
e.<.. .,..:.:. ..... 
& I 
q, > 
I.. A.lV.2.36 Tension S m r t  Structure 3 CrS-003) 

Tension Support Structure 3 (TS-003) is located north of the Chemical Warehouse (30#k& is a 
steel-tube framed structure enclosed within a synthetic covering. Final removal of the structure 
occuned as part of Removal Action 7. (For a complete list and description of Removal Actions, see 
Table 1-2.) This "sprung" structure was installed to protect drums stored on the Plant 1 Pad (74T) 
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from the natural elements. Concrete anchors were installed to Drovide stabilitv to the 'structure. The 1 I # 

e concrete beneath the former structure are considered part of the Plant 1 Pad. 

no anticipated contaminants and an inspection indicated no visible chemical 

2 

3 

4 '  

5 

contaminantS (see Appendix A.JY) within each material type associated with this component have 6 

been used for characterization. 7 

A.IV.2.37 Tension S m r t  Structure 4 flS-004) 
TS-004 is located o n  
well as Tension S 
Removal Action 7 for 

8 

9 

10 

I1 

l2 

and description o om, see Table 1-2.) 13 

14 

1s 

16 

est area of the Plant 1 Pad (74T). This tension support structure, as 
es 5 and 6 (TS-005, a), was installed as part of Phase III of 

se of providing a covered drum storage area. (For a complete l i t  

Tension Support Structure 4 was not considered in the RVFS WPA, since it was under construction at 

baselineconcentrationsofco . ' ts (see A.IV) within each material type associated . 17 

with this component have been used for char 

the time of writing. It is not expected to have elevated levels of contaminaton; therefore, and 

18 
,<? :.:.:.:.:. 

$~G.:.>-,z.:.>:... $. .... ,,.. :%$:: 
A.IV.2.38 Tension Su~port  Structure 5 flS-005) 
Tension Support Structure 5 (TS-005) is located on the northwest area of the Plant 1 Pad (74T). This 
tension support structure, as well as Tension Support Structures 4 and 6 (TS-ools, M)6), was installed 

19 

a0 

21 

P 

v....... <.:.:.:.: 
v....,. ."'"''' <$$$$. 

~,:,~,xT .:.:. <<;B&x 

as part of Phase 111 of Removal Action 7 for the purpose of providing a covered drum storage area. 
(For a complete list and description of Removal Actions, see Table 1-2.) 

23 

24 

25 

Tension Support Structure 5 was not considered in the RVFS WPA 
the time of writing. It is not expected to have elevated levels of co 

as under construction at m 
n; therefore, baseline n 

concentrations of contaminants (see Appendix A.IV) within each 
component have been used for characterkition. 

A.IV.2.39 Tension Sumrt Structure 6 CrS-oOS) 31 

Tension Support Structure 6 (TS-OOS) is located on the northwest area of the Plant 1 Pad (74T). This 
tension support structure, as well as Tension Support Structures 4 and 5 (TS-004, 
as part of Phase III of Removal Action 7 for the purpose of providing a covered 
(For a complete list and description of Removal Actions, see Table 1-2.) 

Tension Support Structure 6 was not considered in the RVFS WPA (DOE 1993a), since it was under 
construction at the time of writing. It is not expected to have elevated levels of contarmna ' tion; 
therefore, baseline concentrations of contaminants (see Appendix A.IV) within each material type 
associated with this component have been used for characterization. 
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A.IV.3 Process Buildings 
category is comprised of 31 buildings and areas where potential contaminants have 
of plant operations. These components currently contain significant quantities of 

(radiological and chemical) in equipment, pipes, and ducts, as well as contamination 
the building construction materials. These buildings are expected to be the most 

significant sauces of contaminaton for OU3. 

A.IV.3.1 Praaration Plant (1A) 
Preparation Plant (1A) is located north of 2nd Street and east of A street. The building consists of a 
structural steel frameK: ite panels and a concrete base. All enriched uranium materials to be 
processed at 
materials were wei 
nitrate 0 s 
other supporting operations were performed in the plant, including drum sampling and washing, 
solvent recovery, repackaging, and wastewater treatment. 

eceived in the Preparation Plant. Ore ConceDtrates and recycled 
, and milled in this plant for distribution to other processes. Uranyl 
repared in Plant 1 for use in the Ore Refinery Plant (2A). Several 

The Preparation Plant contains two inactive HWMUs, &>.. both of which are located in the north central 
portion of the plant. These are considered HWW@,base.the 61 first handles solvents @PA waste code 
~ 0 0 2 )  and the second handles lead. closure fH&,of these is p l m m ~  under RCRA. ~ e t a l ,  water, 
concrete, and PPE are the materials expectedgfo be x...x,m. herated by the closure of the first ,unit, and 
rinsate and hold-up materials are expected to be generated by the closure of the second. For more 
i n f o d o n  on HWMUs, see Appendix K, Table K-1. 

The Preparation Plant has seven process areas. Three are dry: drum samplii, crushing/ding, and 

solvent reclamation, and wastewater handling. Anticipated co 
Summanzed - below for each process area. 

Dnrmsampling 
A main function of the Preparation Plant was to sample and weigh recycle and feed materials, both 
those produced by the facility and those from off-site vendors. The level of enrichment of these 
materials was then determined. Sampling of materials contained in 55- and 30-gall 
at the sampling station located in the northwestern wmer of this facilig. The 
facilities consisted of a “U”-shaped roller drum conveyor, two dnun pushers, a set of 
an automatic closed auger sampling station, a dust enclosure and collector, an 
a drum roller/mixer. Materials received in large quantities were sampled with 
sampling unit. Smaller lot sizes and wet materials were sampled manually on the sampling pad 

(up to 20 percent enriched), U03, UF4, U308, thorium, thorium oxalate, ore concentrates, MgF,, and 
HF. 

repackagii. The other process areas are wet: enriched materials , drumwashing, 
these processes are 

outside the northwestern comer of the Preparation Plant. Anticipated c~mmbants include: uranium 
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. .  Cl-lS- 
n Plant housed six milling operations to produce smaller-sized particles. Enriched 
als, magnesium fluoride (MgFa, and orange oxide (UO,) were among the materials 

The Thor Mill was used to prepare spent uranium dioxide (UOd for recovery. The uranium dioxide 
arrived as spent fuel pellets, encased in tubes, that originated from other nuclear facilities. The tubes 
were run through the Pincutter, which divided the tubes into manageable sections. The sections were 
then processed throu 
collector controlled 

The Fitzpatrick H ed uranium materials with enrichment less than 20 percent. The 
material to be mill o the mill through twin smew feeders, milled, and discharged to the 
safe geometry digester unit. The Fitzpatrick Hammer Mill has been replaced, and the new mill was 
never operated. The Sly dust collector also sewiced this process. 

or Mill, and the spent uranium pellets were removed. The Sly dust 
ed during this process. 

The Williams-Titan Mill processed magnes 
Plant (SA). Other materials that contained 
periodically processed. The mill facilitated s 
feeding the material to the mill, pulverizing 
collection, and explosion suppression. Among the equipment used were the pulverizer, hopper, and 
cyclone system. All processed material from this mill was either sent back to the Metals Production 
Plant for reuse as reduction pot liner material or digested for uranium recovery in the Ore Refinery 
Plant. 

Three smaller mil ls  also were historically associated with the Prep 
located on the second floor, was used to process UO,. The jaw crus 
located on the third floor, were used to process ore materials. 

slag leach from the Metals Production 
chments of 2.1 percent or less also were 

of equipment for receiving raw material, 
discharging product, product packaging, dust 

. TheZenithMill, 
Hammer Mill, both 

Anticipated contaminants include Halon 1301, MgF,, ore, and ore concentrates. 

EnrichedMaterialsReclamation 
The safe geometry digestion unit was used in the Preparation Plant to digest uranium 
ten percent. Uranyl nitrate was produced by adding nitric acid to'uranium 
U03, and U308. The resulting UNH slurry was pumped to the Ore 
The safe geometry digestion unit was used to prevent concentrations of enriched produ 
reaching nuclear criticality levels during the process. As the name suggests, the machine was 
designed with thick steel walls to protect personnel working in the area. A sump was operated with 
this system. The enriched materials reclamation unit process ceased in the early 1980s. Anticipated 
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contaminants include: uranium (U-235 up to 20 percent enriched), ammonia, cesium-137, 
ericium-241, arsenic, cadmium, chromium, lead, uranyl nitrite, and nitric acid. 

were used to clean ore concatrate drums for reuse. Most of the ore received in the 
Preparation Plant was delivered in drums. The drums were lifted to the fourth floor, where a series 
of rinsers and washers were located. The wastewater generated during the process was transferred to 
the wastewater treatment system on the first floor. Anticipated contamilliints include NaOH, solvent 
residues, ore, and o 

solved 
Solvents were recl 
dry-cleaning solvents 
The Detrex Still is considered a HWMU under RCRA regulations. Anticipated contamhnb include: 
still bottoms; 1 , 1 , 1-trichloroethane; trichloroethylene; perchloroethylene; carbon tetrachloride; 
chlordane; chloroform; 1,2-dichloroethaue; 1 ,l-dichloroethylene; and vinyl chloride. 

e Detrex Still located on the first floor of the Preparation Plant. Spent 
ed into the still to be purified for reuse in other processing plants. 

wastewaterHandling 
Two liquid waste treatment facilities served the 
for their sources of influence. One system 
the other collected from the western half of 
transferred by pumps to the settling tanks until the tanks became full. At this point, the water was 
recirculated through a filter using slurry pumps. When the filtrate appeared clear, recirculation of the 
wastewater through the filter was discontinued and the liltrate was to the General Sump 
(18B). The filter cake that was generated was spread into drying in the drying oven, and 
reprocessed through the system. Anticipated contamioants and sump cakes. 

on Plant. The systems were identical except 
from the eastern half of the building, and 

. Liquid wastes were collected in sumps and 

Repackaging 
A repackaging system for two types of materials was used in the Preparation Plant. One type of 
repackaging pertained to those materials from the building, and the other pertained to materials 
associated with the Plant 1 Pad (74T). The materials requiring repalaging included materials milled 
in the Preparation Plant and materials received from off-site vendors. Matenals * withvaryinguranium 
enrichments required repackaging to meet feed specifications of the plant or process 
processing was to be done. Only enriched materials to be used in other plant p 
in this area. The materials associated with the Plant 1 Pad (74") that required rep 
leaking drums found on the pad. These drums were overpacked in this area with a 
truck. During repackaging operations, any damaged wntainers were emptied of all materials before 
disposal. Anticipatedco ntamham include nitric acid and sump cakes. 
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From this component three concrete chip samples, six concrete core samples (three deptbs), 12 steel 
les, one transite sample, and one unknown liquid sample were collected. Following is a 

results of these samples. 

diological Contamination 

Concrete Chips 
A total of three concrete chips samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-241, cesium-137, neptunium-237, 
StrOIlthm-W, thori 

elemental uranium, 
each exceeded its r 
concentration by a factor of 100, a larger margin than any other radioactive constituent. 

thonum-232) were detected. For ten of the detected radioactive 

, uraniUm-235/236, and uranium-238), the maximum concentration of 
rete baseline value. Technetium-99 exceeded its baseline 

constituents (lead-210 238, radium-226, radium-228, technetium-99, th0riUm-230, 

Concrete Cores 
A total of three concrete core samples 
for analysis of radioactive constituents. Of th 
plutonium-238, and plutonium-241) were det 

technetium-99, thorium-230, elemental uranium, uranium-234, uranium-235/236, and d u m - 2 3 8 ) ,  
the maximum conantration of each exceeded its respective concrete baseline value. Uranium-238 
exceeded its baseline concentration by a factor of 120, a larger margin than any other radioactive 
constituent. 

A total of two concrete core samples from a depth of 'A to 1-inch w 
for analysis of radioactive constituents. Of these 20 constituents, 
cesium-137, neptunium-237, plutonium-238, plut011im-239/240, 
For two of the detected radioactive constituents (technetium-99 and thorium-230), the maximum 
concentration of each exceeded its respective concrete baseline value. Technetium-99 exceeded its 
baseline concentration by a factor of 18, a larger margin than any other radioactive constituent. 

depth was collected from this component 
constituemts, all except three (americium-241, 

r 13 of the detected radioactive constituents 
(cesium-137, lead-210, nept~ini~h-237, p , p010ni~1~-210, radium-226, radium-228, 

from this component 

...,........... Y ..... , ............ .....A ..........,,,..i ..... I'"".......... ' 

A total of two concrete core samples from a depth greater than l-inch was collected f i o x @ !  
component for analysis of radioactive constituents. Of these 20 constituents, all except s& 

, (americium-241, neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, str&tium-W) 

uranium, uranium-234, uranium-235/236, and uranium-238), the maximum concentration of each 
exceeded its respective concrete baseline value. Technetium-99 exceeded its baseline concentration by 
a factor of 26, a larger margin than any other radioactive constituent. 

were d a d .  For six of the detected radioactive constituem (radium-228, techetiu&w%lmd 
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Sumlemental Media 
liquid sample was collected from this component for analysis of radioactive 
f these 20 constituents, all except five (neptunium-237, plutoni~m-238, plutonium-241, 

thorium-230) were detected. 

Summary of Inorganic Costamination 

Concrete C ~ ~ D S  
A total of three concrete chips samples were collected from this component for analysis of inorganics. 
Of23 inorganic except six (antimony, beryllium, rndmlum - , mercury, silver, and 
thallium) were detect (aluminum, arsenic, barium, chromium, cobalt, copper, iron, lead, 

. nickel, potassium, se sodium) of the detected inorganics, the maximum concentration of 
each exceeded its rete baseline value. Of the inorganics with Concentrations greater 
than baseline, barium was the most significant, exceeding the concrete baseline by a factor of 15.6. 
There were no detections at greater than 20 times the TCLP limit. 

Concrete Cores 
A total of three concrete core samples from the 
analysis of inorganics. Of 23 inorganic cons 
mercury, and thallium) were detected. For inorganics (aluminum, arsenic, barium, 
chromium, cobalt, copper, iron, lead, manganese, nickel, potassium, selenium, sodium, andzinc), the 
maximum concentration of each exceeded its respective concrete baseline value. Ofthe inorganics 
with concentrations greater than baseline, lead was the most significant, exceeding'the concrae 
baseliie by a factor of 18. There were no detections at greater than 20 times the TCLP limit. 

A total of two concrete core samples from a depth of ?4 to 1-inch w 
for analysis of inorganics. Of 23 inorganic constituents, all except 
cadmium, mercury, and thallium) were detected. For five of the d 
barium, cobalt, lead, and selenium), the maximum concentration of each exceeded its respective 
concrete baseline value. Of the inorganics with conusrations greater than baseline, lead was the 
most significant, exceedig the concrete baseline by a factor of 40. The concentration of lead in one 

ed 20 
times the TCLP limit. 

A total of two concrete core samples from a depth greater than 1-inch was collected 
component for analysis of inorganics. Of 23 inorganic constituents, all except six (antimony, 
beryllium, arsenic, cadmium, mercury, and thallium) were detected. For six of the detected 
inorganics (aluminum, barium, cobalt, lead, potassium, and selenium), the maximum Concentration of 
each exceeded its respective concrete baseline value. Of the inorganics with cOncentratioIlS greater 

-inch was collected from this coxuponent for 
except five (antimony, beryllium, cadmium, 

ed from this COmpoDent 

ny, beryllium, 
inorganics (arsenic, 

Sample of concrete cores from a depth of 'A to 1-inch from the solvent reclamation 
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than baseline, selenium was the most significant, exceeding the concrete baseline by a factor of 6.8. 
detections at greater than 20 times the TCLP limit. 

n steel coating samples was collected from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except one (selenium) was detected. For six of the detected 
inorganics (aluminum, arsenic, chromium, copper, iron, and magnesium), the maximum concentration 
of each exceeded its respective steel coating baseline value. Of the inorganics with concentrations 
greater than baseline, was the most significant, exceeding the steel coating baseline by a 
factor of 4.8. The w 
times the TCLP limit 
However, as discuss 
not considered hazard 
characteristically hazardous. 

on of inorganics in four samples from this component exceeded 20 
r more of the following: arsenic, cadmium, chromium, lead. 

ent A.II.2.6.2, the material from which these samples were taken is 
ever, if the coatings were removed from the material, they may be 

Transite 
One transite sample, collected from the CrushingMilhg +:+. process area, was mllected for the analysis 
of TCLP metals. Of the eight T U P  metals andyml, only two (barium and chromium) were .E .:.:$$. 

. detected. Both results were below their r-<&FLP limits of 100 mg/L and 5.0 mg/L. 
.”: . :s::*. 

...y,:L .. n . . .:.:.:.:.: ... ... 
.A=. ..::: .=.: .:.*:*,, .:.x.:<.:<,..x.. 0 SuDdlemental Media 

One unknown liquid sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except 15 (aluminum, antimony, arsenic, beryllium,’ cadmium, chromium, 
cobalt, copper, lead, mercury, nickel, silver, thallium, vanadium, and zinc) were detected. The 
concentration of inorganics in this sample exceeded the TCLP limitTtWW&llowing: cadmium. 

gq 

Summary of Semivolatile Organic Co - “on 

Transite 
One transite sample, collected from the CrushingMllhg process area, was collected for the analysis 
of TCLP semivolatile organics. Of the 11 TCLP semivolatiles analyzed, none were detected. 

Cf mx-u) 

SuDDlemental Media 
One unknown liquid sample was collected from this component for analysis of s 
con- . Of 66 semivolatiles for which analyses were performed, only one 
(bis(2-ethylhexyl)phthalate) was detected. There is no TCLP limit for this material. 
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Summary of Volatile Orgauic Contamination 

le, collected from the Crushing/Milling process area, was collected for the analysis 
e organics. Of the 11 TCLP volafiles analyzed, none were detected. 

SuDDlemental Media 
One unknown liquid sample was collected from this component for analysis of volatile organic 
contamlMn ts. Of 39 volatile constituents for which analyses were performed, only two 
(1 , 1,l-trichlor 
was detected at 34 below the TCLP limit of 200,000 mgL. 

were detected. There is a TCLP limit for 2-butanone, which 

summary of pestis 

No samples were analyzed for pesticides/PCBs. 

A.W.3.2 Ore Refinerv Plant (2A) 
Ore Refinery Plant (2A) consists of a stru 
It is a multilevel building with five 1 
Street across from Plant 1 (1A). The 
m i t e  walls. The building floor is a and concrete. The building is 
located south of 2nd Street, east of A Street, and west of B Street. The Ore Refinery Plant operations 
used nitric acid digestion processes to convert d u m  ores, oxides, metal, and residues into uranyl 
nitrate solutions, which were then purified. 

The Ore Refinery Plant contains four inactive HWMUs. The first is in the center of the west 
third of the plant, the second is north of the plant, the third is locat of Plant 2, and the 
fourth is in the northwest section of the main plant. they are cons s because the first 
reportedly handled strong acids and chromium and the last three reportedly handled strong acids, 
barium, lead, ch ro~um,  and mercury. Closure for all four is planned through CERCLA response. 
Acids are the only waste materials expected to be generated by closure of the h t  unit. Hold-up 

with transite panel outside walls and roof. 
located on the south side of 2nd 

is divided into three areas separated by 

material is the only material expected to be generated by the closure of the other three. For more 
information on HWMUs, see Appendix K, Table K-1. 

, ->><>.: ...,.. ,.., A.......... 

’:< 
n :.z.:.:. r 

$;% 

y.., <S< 

$ 4$&+($ 

., %..... ....A. 

a$ 
Five processes have been identified in this facility: digestion, drum digestion, extractionBenitration, 

.&, and enriched calcining. The anticipated Contaminants from these five processes summanzea”be low. 

Digestion 
The digestion area is located in the west portion of the Ore Refinery Plant and is divided into two 
distinct processions. Tbe northern half of the plant was used for digesting uranium ores and residues 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

22 

23 

24 

25 

m 
27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

( b ~ O ~ t 8 0  
A.N-56 09/09/95 245a.m. 



. -  
FEMP-OU3-RVFs-DRAFT 

September 11,1995 

that had a high radium content (the "hot" side). The southern half of the building handled uranium 
e to no radium (the "cold" side). Uranium ores and residues were received on the 

ding from the bucket elevators associated with the Cold Side Ore Conveyor (2F) 
Conveyor (2G). The digestion process prepared dilute uranyl nitrate 0 by 

ores and uranium-bearing residues in nitric acid. The UNH was then 
transferred to the extraction area for purification processing. Anticipated contaminants include: 
uranium (up to five percent enrichment), uranyl nitrate, AZO3, ore concentrates, ores, high and low 
grade residues, ammonia, silver, lead, chromium, arsenic, and tetrachloroethylene. 

Drum Digestion 
The drum digestion 
floor of the ore refin 
drum digester tanks. 
(up to 2.5 percent U235) received from the Preparation Plant (1A). 

known as the minidigestion area, is located in the middle of the first 
n area. It is a diked area, with a metal floor and stations for eight 
digestion area was used to digest highly enriched uranium materials 

Pre-measured batches of specified materials were received in the drum digester tanks from the 
Preparation Plant. Nitric acid and water were addzed to the tanks and then thoroughly mixed. When 
the digestion process was complete, the materia&& .x. &#. recycled through a plate-md-frame filter or 
through a cartridge filter until it was clear. 

material was then pumped into other tanks for storage or into tanks'to be blended with other digestion 
products for extraction feed. The drum digestion process occurred until the early 1980s. Anticipated 
W ntaminants include: uranium (5 percent enriched), uranyl nitrate, ores, high grade residues, and 
ammonia. 

>... < .... &L.<+w, M. material was pumped through one of two 
polishing cartridges filters and into F1-d located in the middle-of the &um d i g d o n  area. The <*.<.& ,+..~&&:.s 

w$$p&wq$ 
$3; 
r@,.,w,& 
<.++ 

.>,. ... ,$ 

...A ..."... A,... .. Extraction 
The extraction area is located in the central portion of the ore R ~ W  P&. The extraction process ..!. . . 
is carried out with equipment located on the north side of the buil The south side of the 
extraction area is totally abandoned except for the deionizer equipment, wbich is located in the 
southeastern corner of the hrst floor. The purpose of the liquid-liquid wuntercurrent solvent 
extraction operation was to purify uranyl nitrate solution. This was accomplished by comcting the 
solution with organic solvent (tributyl phosphate in kerosene) in stainless steel, 
w1umn.s. In so doing, uranyl nitrate transfers to the solvent phase, leaving most of 
the aqueous raffinate. The solvent phase was then scrubbed by contacting it with a s 
deionized water to remove residual contamim& . Degraded solvent is recovered thro 
acidcharcoal treatment. A black-extraction process is used to return the uranyl 
solution by contacting the uranium-rich solvent with hot, deionized water, yielding a solution of 
uranyl nitrate. Anticipated co mmimnts include: uranyl nitrate, ammonia, H2S04, kerosene, tributyl 
phosphate, NaOH, soda ash, nitric acid, and extraction impurities. 
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Denitration 
area is located in the eastern portion of the Ore Refinery Plant. Purified aqueous 
lution was thermally decomposed into uranium trioxide (UO,) powder in the 

denitration pots. Feed material was cascaded from the boildown tanks, through the 
The main elements of denitdon equipment are two boiidown tanks, three sparge 

sparge tanks, and to the denitration pots by gravity. Concentration of pure uranyl nitrate solution was 
accomglished in the boiidown tanks and sparge tanks. Molten uranyl nitrate hydride was fed to 
denitration pots for conversion to UO,. From the denitration pot, UO, was gulped and packaged for 
further processing. Anticipated comamhnts include uranium (up to two percent enriched), uranyl 
nitrate, U03, H,SO,, d, and thorium nitrate. 

Enrichedcalcining 
The safe geometry r 
produce black oxide (U,OJ for use as sweetener, is located on the southern side of the third level in 
the denitration area. Anticipated co- include uranium (up to ten percent enriched), U308, 

r, in which up to ten percent enriched UNH solution was calcined to 

and uranyl nitme. 
n 

Seven acid brick, one cow 
transite samples, one loose 
the results of these samples. 

depths (three depths), eight steel coatings, two 
liquid samples. The following is a summary of 

. .  

&muuar~~ of Radiological Contamination 

Acid Brick 
A total of three acid brick samples was collected from this compon&.t%p%#alysis 3 of radioactive 
cbnstituents. Of these 20 constituents, all except three @lutoniUm-23$ & & , . . . ~  plu€onium-239/240, and 
plutonium-241) were detected. For 15 of the detected radioactive &tit&nts >:.:.:.: (americium-241, 
cesium-137, lead-210, neptunium-237, polonium-210, radium-226, &um-228, technetium-99, 
-thoriUI1E228, thorium-230, thorium-232, elemental uranium, uzanium-234, uranium-235/236, and 
uranium-238), the maximum concatmt~ 'on of each exceeded its respective concrete baseline value. 
Lead-210 exceeded its baseline concentration by a factor of 970, a larger margin than any other 
radioactive constituent. 

$$$ 

9%:; +p; :k<:::. ;is 
&*. .., 

Concrete Cores 
A total of six concrete core samples from the top %-inch depth w& collected from this ciknpnent ,+...'. for 
analysis of radioactive constituents. All of these 20 constituents were detected. For 18 o€"fbe 
detected radioactive constituents (americium-241, cesium-137, lead-210, neptunium-237, 

technetium-99, thorium-228, thorium-230, thorium-232, elemental uranium, Uranium-234, 
uranium-235/236, and d u m - 2 3 8 ) .  the maximum concentration of each exceeded its respective 

plutonium-238, pl~t0ni~-239/240, plutonium-241, p010niUm-210, rdim-226, radium-228, 
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concrete baseline value. Uranium-235/236 exceeded its baseline concentration by a factor of 980, a 
than any other radioactive constituent. 

concrete core samples from a depth of Y? to 1-inch was collected from this component 
radioactive constituents. Of these 20 constituents, all except one (plutonium-241) were 

detected. For 16 of the detected radioactive constituents (americium-241, cesium-137, 
neptunium-237, plutonium-238, plutonium-239/240, p o l o ~ i ~ 2 1 0 ,  radium-226, radium-228, 
technetium-99, thorium-228, thorium-230, tho--232, elemental uranium, uranium-234, 
uraniUm-235/236, 
concrete baseline val 
margin than any othe 

A total of five concr 
component for analysis of radioactive constituents. Of these 20 constituents, all except two 
(neptunium-237 and strontium-90) were detected. For 12 of the detected radioactive constituents 
(americium-241, cesium-137,1ead-210, radium-228, technetium-99, thorium-228, thorium-230, 
thorium-232, elemental uranium, uranium-234, 
concentration of each exceeded its respective 
baseline concentration by a factor of 34, a 

Steel Coating 
A total of five steel coating samples was collected from this component for analysis of radioactive 
constituents. All of these 20 constituents were detected. For 18 of the detected radioactive 
constituents (americium-241, cesium-137, lead-210, neptunium-237, plutonium-238, 

thorium-228, thorium-230, thorium-232, elemental uranium, 
uranium-238), the maximum concentration of each exceeded its 
Technetium-99 exceeded its baseline concentration by a 
radioactive constituent. 

238), the maximum concentration of each exceeded its respective 

ve constituent. 
230 exceeded its baseline concentration by a factor of 300, a larger 

les from a depth greater than 1-inch was collected from this 

39236, and uranium-238), the maximum 
e baseline value. Technetium-99 exceeded its 
in than any other radioactive constituent. 

plUt0niUm-239/240, plUtOniUm-241, p010niUm-219, radiunr-226, 

mlemental  Media 
One loose media and four unknown liquid samples were collected from this component for analysis of 
radioactive constituents. All of these 20 constituents were detected in both media. 

Summary.of InorganicCo ’ . !ion 

. 

Acid Brick 
A total of five acid brick samples was collected from this component for analysis of inorganics Of 
23 inorganic constituents, all except two (beryllium and thallium) were detected. For 13 of the 
detected inorganics (antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, 
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mercury, nickel, selenium, and zinc) the maximum concentzation of each was greater than the 
rete baseline value. Of the inorganics with concentrations greater than baseline, lead 

, exceeding the concrete baseline by a factor of 150. The lead concentration 
from this component exceeded 20 times the TCLP limit. Two of these samples were 

the Digestion area, and one was collected each from the Extraction Area and the 
Denitration Area. The chromium concatration in one sample from this component exceeded 20 
times the TCLP limit in the Denitration Area. 

One acid brick sample from this component was also analyzed for inorganics using the TCLP test (see 
Appendix A.II for ts). Only one TCLP metal, lead (at 170 mg/kg) in one sample, was 

limit of 5.0 mgL and indicating that only one percent of available 

the leachability of inorganics from acid brick, from 0.9 percent (lead) to 33 percent (calcium) of the 
TAL inorganics, and a maximum of 0.9 percent (lead) of any TCLP metal, leached out in the TCLP 
test. 

TCLP limit. Lead was detected in the TCLP leachate at 

The other results from these ani$yses indicate a wide variation in 

Concrete Cores 
A total of five concre core samples from the 
analysis of inorganics. Of 23 inorganic four (beryllium, selenium, thallium, 
and vanadium) were detected. For 18 of 
barium, cadmium , chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 
potassium, silver, sodium, and zinc), the maximum concentmion of each exceeded its respedive 
concrete baseline value. Of the inorganics with conentratio~~ greater than baseline, lead was the 
most significant, exceeding the concrete baseline by a factor of 160 
in four samples of the top %-inch of concrete cores from this compo 
limit. One sample from the drum digestion exceeded the limit for 
drum digestion area and one from the extraction area exceeded the 

inch was collected from this component for 

rganics (aluminum, antimony, arsenic, 

ntration of inorganics 
ceeded 20 times the TCLP 
, two samples from the 

A total of four concrete core.samples from a depth of % to 1-inch were collected from this 
component for analysis of inorganics. Of 23 inorganic constituents, all except five (beryllium, 
mercury, potassium, selenium, and thallium) were detected. For 16 of the detected inorganics 

$.pp;:$;:$:vm* 
(aluminum, antimony, arsenic, barium, cadmium, calcium, chromium, cobalt, wppep, E&, .:.:.:.:. IGd, 
magnesium, manganese, nickel, vanadium, and zinc), the maximum wncentration of eackexceeded .:.:.:.:. 

its respective concrete baseline value. Of the h~organics with concatrations greater &&seline, ,&>, 

lead was the most significant, exceeding the concrete baseline by a factor of 13. There'ges no 
detections at greater than 20 times the TCLP limit. 

A total of four concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of inorganics. Of 23 inorganic constituents, all except seven (antimony, 
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beryllium, mercury, potassium, selenium, silver, and thallium) were detected. For 13 of the detected 
, arsenic, barium, cadmium, calcium, chromium, cobalt, copper, iron, lead, 

vanadium), the maximum concentration of each exceeded its respective 
value. Of the inorganics with concentrations greater than baseline, vanadium was 

the concrete baseline by a factor of 37. There were no detections at 

greater than 20 times the TCLP limit. 

Su~~lemental Media 
One loose media and four unknown liquid samples were collected from this component for analysis of 
inorganics. Of23 nstituents, all except two (beryllium and thallium) were detected in 
loose media and all antimony, beryllium, selenium, silver, thallium and vanadium) were 
detected in the liqui ncentration of inorganics in the loose media sample exceeded 20 times 
the TCLP limit for : arsenic, cadmium, chromium, lead, selenium. The concentration 
of inorganics in one or more of the liquid samples exceeded 20 times the TCLP limit for lead. 

Transite 
One mi t e  sample, collected from the Digestioqprocess area, was collected for the analysis of 
TCLP metals. Of the eight TCLP metals anal& v:<:>. only two (barium and chromium) were detected. 
Both d t s  were below their respective TCL€$$@@:. of 100 mg/L and 5.0 m a ,  respectively. 

#< .v.g:&,,, 

Summary of Semivolatile Organic Corhmmat~ * 'on 

. 

0:. 3 % : .  w ' .  x.2 .... 
<.$&>.:. +X.dV,. , , 

v.c.:.:.. . 
...A .... . .  

. .  

Acid Brick 
Only one acid brick sample was collected from this component for analysis of semivolatile organic 
contammum . Of 66 semivolatiles for which analyses were perfonil&;%B&four m:? (bexm(a)pyrene, 
benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, and chrysene) were!&tec@d. There are no TCLP 

X.V$ v 
A.. . . .y..>> limits for any of these semivolatilesi E,: . ..... ... 

* & j ,  

Transite 
One m i t e  sample, collected from the Digestion process area, was collected for the analysis of 
TCLP semivolatile organics. Of the 11 TCLP semivolatiles analyzed, none were detected. 

~~~~~,~~~ R . .  ". 
SuDDlemental Media ...,. &; 3 

One loose media and four unknown liquid samples were collected from this component f& .:.:.:.:. analysis of 
semivolatile organic contaminantS. Of 66 semivolatiles for which analyses were perfom&, s;:;. only six 
(benzo(b)fluoranthene, chrysene, fluoranthene, phenanthrene, phenol, and pyrene) were'&&ted in 
the loose media and only three (bis(2+thylhexyl)phthalate, butyl benzyl phthalate, and diethyl 
phthalate) in the unknown liquids. There are no TCLP limits for any of these detected semivolatiles. 
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Summary of Volatile Organic ContaminaLion 

acid brick samples was collected from this component for analysis of volatile organic 
. Of 39 volatile constituents for which'analyses were performed, only three (2-butanone, 

toluene, and trichlorofluoromethane) were detected. There is a TCLP limit for 2-butanone, which 
was detected in two samples at a maximum concentration of 8 mg/kg, well below the 20 times TCLP 
value of 4,000,000 mg/kg. 

Transite 
One transite sample, 
TCLP volatile organi 
.Tetrachloroethene w 

from the Digestion process area, was collected for the analysis of 
11 TCLP volatiies analyzed, only one was detected. 

at 59 mg/L, well above the. TCLP limit of Ob7 mg/L. 

&olemental Media 
One loose media and four unknown liquid samples were collected from this component for analysis of 

. Of 39 volatile wmtituents for which analyses were performed, only $& volatile organic contamham 
five (4-methyl-2-pentanone, benzene, ethylbe&@,,methylene chloride, and total xylenes) were 
detected in the loose media and only two ( 2 - b b .  and acetone) in the liquids. Of thtse,.there are 
TCLP limits for only benzene and 2-butanond &j& Be&& was detected in the loose media sample at a 
conentration of 2800 mgkg,'well below the 20 times TCLP value of 10,ooO mgkg, and 2-butanone 
was detected in all four samples of liquids at a maximum concentration of 41 m a ,  well below the 
20 times TCLP value of 4,000,000 mgkg. 

S-j of Pestiades/PCB Contamination 

No samples from this component were analyzed for pesticides/PCBs.. 

A.W.3.3 Metal Dissolver Building (2D) 
The Metal Dissolver Building (2D) is a two-story, irregularly shaped building located near the 
northwest corner of the Ore Refinery Plant. The building consists of a structural steel frame with 
transite panels on a concrete base. The interior of the building is essentially one 
diamond plate mepanine. The Metal Dissolver Building housed operations that dig 
u r a n i u m - c o ~ g  materials. Three dissolution processes have been identified in the 
dissolution, west metal dissolution, and charcoal treatment. 

The operations practiced in this facility used nitric acid solution to promote dissolution of uranium or 
other metal contamham. 
each process is described. 

Anticipated contamhim from these processes are * ed below, as 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

.15 

16 

17 

18 

19 

P 

23 

24 

25 

as 
27 

. m  
29 

30 

31 

32 

33 

34 

A.IV-62 09/09l% 245 a.m. 



FEMp-oU3-~DRAFT 
September 11,1995 

Metal Dissolution 
solver tank received solid uranium scrap metal from the metal production plant (5A). 

ies, slugs, and out-of-specification ingots and fuel rods were among the products 
scrap metal was sprayed with nitric acid in the metal dissolver tank to dissolve the 

uranyl nitrate 0. Temperature controls were used to optimize the performance of 
the nitric acid to reach the specified concatration of 250 to 400 g/L U required before the solution 
was diverted to the digestion process in the Ore Refinery Plant (2A). The nitric oxide fumes were 
routed through a condenser, and the acid was reformed. The nitric gases went through the Venturi 
fume scrubber and o 
a new tank, which w 
section of the Metal 
section. An electrical 
CO xmminam 
acid, uranyl nitrate, chromium, and barium. 

NAR Towers (3D). The metal dissolver tank was replaced in 1990 with 
. The original metal dissolver tank was located in the southwestern 

Building; the new metal dissolver tank is located in the north-centd 
room is also included as part of this process area. Anticipated 

(up to 1.25 percent enriched), ammonia, tetrachloroethane, nitric 
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West Metal Dissolution 
The west metal dissolver tank received various end products, primarily black oxides and calcium 1: 

uranate, from the Recovery Plant (SA). The we$@etal .A: dissolver tank was filled with heated UNH 
solution from the digestion process in the Ore$&kyy Plant. Additional nitric acid was added to 
dissolve the metal oxides. If fluorine was &kn <2:!?&<. to& e<&:*:*?<., present, alumina was also added to the 
solution. The solution'was required to reach 200 g L  U for use J product solution. Anticipated 
co ntamhn& include uranium oxides (up to five percent enriched), nitric acid, uranyl nitrate, 
chromium, and barium. 

g$: 

CharCoalTreatment 
contaminated solvents from the extraction process in the Ore 
the charcoal treatment process. The spent material was composed 

was added to adsorb the solvent co- . The resulting slurry was filtered through a small 
rotary drum vacuum filter located on the second floor. The filtrate was routed through an in-line 
carbon polishing system and reused. The filtered solids were disposed of in drums. During the 
building inspection, oil was found collecting in the tray beneath the filter. Anticipated contaminants 
include kerosene, tributyl phosphate, and nitric acid. 

Two concrete chip samples, nine concrete core samples (a total of three concrete co 
loose media sample, and one unknown liquid sample were collected from this 
characterize the conmination. The following represents the results of the analyses of these samples. 

were reclaimed through 
hosphate (TBP) and 

kerosene. The spent solvents were mixed with nitric acid in the solvertank. charcoal 
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Summary of Radiological Contamination 
..~.:.~.~~:.~:.:.:.~~: .,.,., , , . . . . . . . . . . .. . . . .. , .:,:.:.:.: .A:.: ...,.. ... .... y.:....... conagte :<p.:. c&& ... :.:.:.. 

.:.:;.>; A of concrete core samples from the top f -  -inch depL was from this 
;:::A,: ..*.:</ . .  :::A::: 

for&y&bf doactive Wmtimem. ~f these 20 corntiurn, all except six .(merici-x1, 

neptunium-237, plutonium-238, plutonium-241,' radium-228, and strontium-90) were detected. For 11 
of the detected radioactive wnstituents (cesium-137, lead-210, plutonium-239/240, radium-226, 
technetium-99, thorium-228, thonum-230, elemental uranium, uranium-234, uraniUm-235/236, and 
uranium-238), the maximum concentration of each exceeded its respective concrete baseline value. 
Technetium-99 ex 
radioactive constitue 

A total of three co 
for analysis of radioactive constituents. Of these 20 constituenrs, all except six (americium-241, 
cesium-137, plutonium-238, plutonium-239/240, plutonium-241, and strontium-90) were detected. 
For seven of the detected radioactive constituents (radium-228, technetium-99, thorium-230, elemental 
uranium, uranium-234, dum-235/236, ), the maximum concentration of each 
exceeded its respective concrete basel 235/236 exceeded its baseline wncmtration 
by a factor of 63, a larger margin than any o 

A total of three concrete core samples. 
component for analysis of radioactive constituents. Of these 20 constituw, all except eight 
(americium-241, cesium-137, neptunium-237, plutonium-238, plutoniUm-239/240, plutonium241, 
radium-228, and strontiun40) were detected. For two of the detected radioactive constituents 
(technetium-99 and elemental uranium), the maximum concentratioti 
Concrete baseline value. Technetium-99 exceeded its baseline co 
larger margin than any other radioactive constituent. 

SUDDlemental Media 
One loose media and one unlojown liquid sample were collected from this component for analysis of 
radioactive constituents. None of these 20 constituents were detecsed in the loose media and all 

eline concentration by a factor of 130, a larger margin than any other 

les from a depth of 'A to l-inch was collected from this component 

. .  . .  

r than l-inch was collected from this 

ceeded its respective 
a factor of 9.5, a 

except five (cesium-137, neptunium-237, plutonium-238, polonium-210, and strontium-90) in the 
@<,.v w.. .>,*v<F>.<M ., <....*.A. .,* ....... Y. 

$& y liquid. ? m ,  
:*:< 
.A,.., ..... ... 
$@ 
:A?::: ::::..:.: ..I.:. 

a,. of Inorganic Contamination $3. summarg 

Acid Brick 
Two acid brick samples were collected from this component for inorganic analyses. Of 23 inorganic 
constituents, all except seven (antimony, cadmium, chromium, cobalt, selenium, thallium, and 
vanadium) were detected. The maximum concentrations of six of the detected metals were greater 
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than the respective concrete baselines (barium, copper, lead, mercury, silver, and zinc). Lead was 
cant, exceeding the baseline by a factor of 110. Lead concentration was greater than 
LP limit in one sample collected from the West Metal Dissolution Area. 

A total of three concrete core samples from the top %-inch was collected from this component for 
analysis of inorganis. Of 23 inorganic constituents, all except three (mercury, selenium, and 
thallium) were detected. For 11 of the detected inorganics (aluminum, antimony, barium, cobalt, 
copper, lead, 
exceeded its respectl 
baseline, lead was the 
concentrations were 

anese, nickel, sodium, and zinc), the maximum concentration of each 
te baseline value. Of the inorganics with concentfations greater than 

cant, exceeding the concrete baseline by a factor of 9.9. No 
20 times the TCLP limit. 

A total of three concrete core samples from a depth of % to 1-inch was collected from this component 
for analysis of inorganics. Of23 inorganic constituents, all except five (antimony, mercury, nickel, 
selenium, and thallium) were detected. For nine of the detected inorganics (arsenic, barium, 
cadmium, chromium, copper, lead, manganese, sadium, and zinc), the maximum c o n m o n  of.. & 
each exceeded its respective concrete baseline v&k? Of the inorganics with concmtrations greater 
than baseline, lead was the most significant, ex-g <'"" '................ the concrete baseline by a factor of 5.6. No 
concentfations were g rea t e r ' b  20 times thcrafi&t.  . 

**y<w,> ux:::?,>i.:*; 

No concrete core samples from below a depth of 1-inch from this component were analyzed for 
inorganics. 

w , * w ~ > ~ ~ ) q $ $ ;  

3;$p%p.::? 

.:.:.:.:.: 
Y....... Su~~lemental Media .:.:.:.:. 

One loose media and one unknown liquid sample were collected and # a l e  for inorganic 
constituents. All 23 constituents were detected in the loose media sample. ''a but nine (antimony, 
arsenic, beryllium, chromium, cobalt, mercury, selenium, thallium,4&i-i..vanadium) were detected in 
the liquid. The loose media sample, which was collected in the Charcoal Treatment Area, had 
concentrations of arsenic, chromium, lead, and silver which exceeded 20 times the respective TCLP 
limits. No metal in the liquid that had a concentration which exceeded the respective TCLP limit. 

Summary of Semivolatile Organic Contamination 

...-.-... .>:.:.:. 
>:.:<< 
$$>$ , a~ lemen ta l  Media .::*$ 

One loose media one unknown liquid samples was collected from this component for a&lysis of 
semivolatile organic contaminants . Of 66 semivolatiles for which analyses were performed, 15 
(2-methyl~phthalene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, bis(2ethylhexyl)ate, butyl benzyl phthalate, chrysene, di-n-butyl 
phthalate, di-n-octyl phthalate, fluoranthene, indeno(l,2,3Cd)pyrene, naphthalene, phenanthrene, and 
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pyrene) were detected in the loose media and one (bis(2ethylhexyl)phthalate) in the liquid. There are 
for any of these detected semivolatiles. 

eOrganicCo ’ * tion 

SuDplemental Media 
One loose media and one unlmown liquid sample were collected from this component for analysis of 
volatile organic Contaminasts. Of 39 volatile constituents for which analyses were performed, none 
were detected in eith 

summary of Pestici 

No major or suppl were sampled for pesticidePCBs in the Metal Dissolver Building. 

A.N.3.4 Hot Raffinate Building; (3E) 
The Hot Raffinate Building (3E) is a threestory, irregularly shaped building consisting of a structural 
steel frame with a concrete base. The building’s .A::.. architectml features, such as heavy concrete walls 
and dividers, and double-pane, water-filled wbd&s, ,$ si;,. protected operators from radiological dose from 

. high-radium raffinate streams. The Hot qLJ&$lding.housed one process W filtrar.ion 34 that 
used a combination of several filters, pumps&d e,.-. & *;:+a used to filter insolubles from &%ate. 
solutions, uranyl nitrate ‘Solutions (UNH), and slag leaching solutions. 

This facility received raffinate solutions from the Ore Refinery Plant (2A) following the extraction 
process. Originally, raffinates from natural uranium ores and ore concentrates were processed in the 
filtering process. Later, the process equipment was used for other 
ehriched UNH solution filtration. currently, the filter feed tanks storage tanks for UNH. 
In the process, the initial solution was held in the filter feed tanks 1 the first floor along the 
east wall. The solution was filtered through two separate filtering . Thefirstsystemwasthe 
Oliver rotary drum vacuum filters; dicalite was used as the filter aid. From the combined filtrate 
holding tanks, the solution was transferred through porocarbon polishing filters for final filtering. 
The filter cake, containing the filtered insolubles from both filtering processes, was deposited in the 
cake slurry holding tanks. Initial processing during the early 1950s involved pump 
raffinate slurry to K-65 Silos 1 and 2 through the utility trench (22E). Decant fromo 
was retumed through the trench and collected in the tank located on the northwes 
Hot Raffinate Building before being transferred for treatment. Subsequently, low- 
slurry was pumped to the Building 39A Pad (74W) for drying in a spray calciner. The” 
then pneumatically conveyed out to Silo 3. In latm years, the raffinae slurry was neutralized with 
lime before being pumped out for storage in the pit area. 

. 

including slightly 
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Another solution that was filtered through the Hot Raffmte Building originated from the slag 
s. Magnesium fluoride slag from the Metals Production Plant (5A) reduction process, 

five percent uranium by weight, was milled by the Preparation Plant (1A) and 
in the Ore Refinery Plant (2A) before arriving at the Hot Raffinate Building where 

The filtering process used a scrubber system to neutralize nitric acid fumes generated by the filtrate 
coming from the Oliver filters. The scrubber system used sodium hydroxide (NaOH) as the 
neutralizing agent; the NaOH was stored in a 250-gallon tank on the first floor of the facility. 
Anticipated e: tributyl phosphate; sodium hydroxide; kerosene; magnesium 
fluoride; low grade r 
barium; chromium; id. 

e &inate; uranyl nitrate; tetrachloroethylene; l,l, 1-trichloroethane; 

The Hot Rafhate Building houses one inactive HWMU located in the southeast section of the 
building. This unit is considered a HWMU because it reportedly handled strong acids, barium, lead, 
chromium, and mercury. Closure will be attained through CERCLA response. hold-up material is 
the only material expected to be generated by the.closure of this unit. For more i n f o d o n  on 11 

HMWUs, see Appendix K, Table K-1. 

One acid bricksample, six concrete core mqles, <.*.,2.:. coating sample, one transite sample, and 
two unlolown liquid samples were collected to characterize the co- * ‘oninthiscomponent. The 
following presents the results of the analyses of these samples. 

..:.:.:.:.>. .px<:.:. 

.g *:t, 

8 +::: 
.:p ?@:. 

pds<*?$$$>, 

O&,steel *s*c*.x 

Summary of Radiological Contaminaton 
. . . . . ...,....,.,. .. . .~, .,y ...... ::.v ...., &,..@$ ** B 

..,:.:4 *::::. 3 
35% ..,....,. #.<& 

x... . ......... . ......., 

.:...:<...,*-.. ..., Acid Brick 
Only one acid brick sample was collected from this component for ax@ys@of .,.<., radioactive 
constituents. Of these 20 constituents, all except four (cesium-137,1&-210, strontium-90, and 
thorium-228) were detected. For 14 of the detected radioactive constituents (americium-241, 
neptunium-237, plutoDium-238, plutonium-239/240, plutonium-241, radium-226, radium-228, 
technetium-99, thorium-230, thorium-232, elemental Uranium, uranium-234, uranium-235/236, and 
uranium-238), the maximum concatration of each exceeded its respective concrete baseline value. 

other radioactive constituent. 

Concrete Cores 
A total of two concrete core samples from the top %-inch depth was collected from this component 
for analysis of radioactive constituents. All of these 20 constituents were detected. For 19 of the 
detected radioactive constituents (americium-241, cesium-137, lead-210, neptunium-237, 

Elemental uranium exceeded its baseline concentration by a factor of 120, a larger any 

pl~tonium-238, pl~toniUm-239/24O, PIUtODiUm-241, pO1Oni~m-210, radium-226, radium-228, 
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. 

technetium-99, thorium-227, thorim-228, thorium-230, thorium-232, elemental uranium, 
um-239236, and uranium-238), the maximum concentmion of each exceeded its 

rete baseliie value. Thorim-230 exceeded its baseline concentration by a factor of 
than any other radioactive constituent. 

A total of two mncrete core samples from a depth of 'A to 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except six (cesium-137, 
neptunium-237, plutonium-238, plutonium-241, polonium-210, and strontium-90) were detected. For 
ten of the detected radioactive constituents (americium-241, plutonium-239/240, radium-228, 
technetium-99, tho 
dum-238) ,  the 
Technetium-99 ex 
radioactive constitue 

rim-230, elemental d u m ,  d u m - 2 3 4 ,  uranium-235/236, and 
ncentration of each exceeded its respective concrete baseline value. 
line concentration by a factor of 30, a larger margin than any other 

A total of two concrete core samples from'a depth greater than 1-inch was collected from this 
component for analysis of radioactive constituents. .Of these 20 constituents, all except seven 
(americium-241, cesium-137, neptunium-237, plgonium-238, polonium-210, radium-228, and 
strontim-90) were detected. For eight of the det@ged radioactive constituents (lead-210, 
technetium-99, thorium-227, thorium-230, eleygg&@um, Uranium-234, uranium-235/236, and 

Thorium-230 exceeded its baseline concentratjon by a factor of 15, a larger margin than any other 
radioactive constituent. 

6:: y;*,. 

. .  
'on &&& its respective concrete baselhe value. dum-238) ,  the maximum concentxm &..,&~,~. <&rn*,. 

Steel coatings 

Only one steel coating sample was collected from this component f m ~  of radioactive 
&dtuents. Of these 20 comtituents, all except two (cesium-137 arjb'strop.tium-90) *&..*.g were detected. 
For 13 of the detected radioactive constituents (americium-241, lead-&), xkptunium-237, 
plutoniurk+239/240, poloniUm-210, radium-226, radium-228, m&99, thorium-230, elemental 
uranium, Uranium-234, uraniunh.235/236, and uranium-238), the maximum concentration of each 
exceeded its respective concrete baseline value. Phtonh.m-239/240 exceeded its baseline 
concentration by a kctor of 37, a larger margin than any other radioactive constituent. 

R:~f<*~.~.:%*:~~: *s Y.E Sumlemental Media >&: :; 

Two unlolown liquid samples were collected from this component for analysis of radio&e :.:.:* 
'constituents. Of these 20 constituents, all except two (cesium-137 and lead-210) were de%ted. <.:.x,: 

**AYx>Y, 
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Summarg of Inorganic Contamination 

ample was collected from this component for inorganic analyses. Of 23 inorganic 
except 10 (antimony, beryllium, cadmium, cobalt, mercury, selenium, silver, 

thallium, vanadium, and zinc) were detected. The concentrations of seven of the detected inorganics 
(arsenic, chromium, copper, lead, nickel, potassium, and sodium) were greater than the respective 
concrete baselines. Sodium was the most significant of these, exceeding the concrete baseline by a 
factor of 6.0. No co 
respective TCLP 

Concrete Cores 
A total of two concr 
analysis of inorganics. Of 23 inorganic constituents, a l l  except four (antimony, cadmium, selenium, 
and thallium) were detected. For eight of the detected inorganics (barium, cobalt, copper, lead, 
mercury, nickel, sodium, and zinc), the maximum concemab 'on of each exceeded its respective 
concrete baseline value. Of the inorganics 
most significant, exceeding the concrete base1 
than 20 times the TCLP limit. 

A total of two concrete core samples from a depth of H to l-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except seven (antimony, beryllium, 
cadmium, mercury, selenium, silver, and thallium) were detected. For two of the detected inorganics 
(cobalt and lead), the maximum concatration of each exceeded its respective concrete baseline value. 
Of the inorganics with concentrations greater than baseline, lead 
the concrete baseline by a factor of 1.3. There were no detections 
limit. 

A total of two concrete core samples from a depth greater than l-inch was collected from this 
component for analysis of inorganics. Of 23 inorganic constituestS, all except six (antimony, 
beryllium, cadmium, mercury, selenium, and thallium) were detected. There were no detections 

ons of any inorganics in acid brick were greater than 20 times the 

les from the top %-inch was collected from this component for 

greater than baseline, cobalt was the 
factor of 8.5. There were no detections greater 

ignificant, exceeding 
20 times the TCLP 

greater than 20 times the TCLP limit. 

Steel Coatin! 
Only one steel coating sample was collected from this compomt for analysis of in0 
inorganic constituents, all except two (selenium and vanadium) were detected. For 
detected inorganics (barium), the maximum concentration of exceeded its steel coating baseline value. 
Of the inorganics with concentrations greater than baseline, barium was the most significant, 
exceeding the steel coating baseline by a factor of 3.2. The concentration of inorganics in three 
samples from this component exceeded 20 times the TCLP limit for one or more of the following: 
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barium, chromium, and lead. However, as discussed in Attachment A.II.2.6.2, the material from 
les were taken is not considered hazardous. However, if the coatings were removed 

al, they may be characteristically hazardous. 

One transite sample, collected from the Filtering process area, was collected for the analysis of TCLP 
metals. Of the eight TCLP metals analyzed, only one metal was detected. chromium was detected at 
5.96 mg/L, exceeding the T U P  limit of 5.0 m g L  

Two unknown liquid were collected from this component for inorganic analyses. Of 23 
detected. Those not detected are antimony, cadmium, cobalt, and 

while lead and silver concentrations exceeded 20 times their respective TCLP limits in one sample 
each. 

ed at a level greater than 20 times the TCLP limit in both samples, 

Summary of semivolatile Organic Contaminati ....A Qn 

Transite 
One transite sample, collected from the Filt s area, was collected for the analysis of TCLP 
semivolatile organics. Of the 11 TCLP semivolatiles analyzed, none were detected. 

Swlementai Media 
Two unknown liquid samples were analyzed for semivolatile constituents, yet none were deteded. 

Summary of Volatile organic Co . "on 

><><. .A& Transite .&p&.:.. 

One transite sample was collected from this component for analyses of T U P  volatiles. 2-Butanone 
was the only volatile organic detected, but this was well below the TCLP limit. 

$ $ * p 4 q g p A ~ ;  
SuDDlemental Media 
Two unknown liquid samples were analyzed for volatile constituem, yet none were 6etepd. "? 

Zj$$ 
A:::>: ........ 

No major or supplemental media were analyzed for PCBIpesticide contaminants in the Hot Raffinate 
Building. 
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A.IV.3.5 Green Salt Plant (4A) 
Plant (4A) is a seven-level, five-story, rectangular structure. It is constructed of a 
frame enclosed by transite siding and roofing panels and is supported on a reinforced 
base. The floors of the first level (ground floor) of the Green Salt Plant are 

floors of the other six levels are either steel diamond plating or steel catwalks. 

The Green Salt Plant housed the hydrofluorination process at Fernald and was used until 1988 for the 
conversion of uranium trioxide (UO,, orange oxide) to uranium tetrafluoride (UF4, green salt). 
Production of metal-grade UF4 was initially only possible with the U03 produced at the Ore Refinery 
Plant (2A). As 
was adjusted to 
Richland Operations, 
mid-l960s, the Gree 
many as five different isotopic levels run in parallel without significant crossover. The Green Salt 
Plant was also used during 1954 for the hydrofluorination of thorium oxide. 

optimized around the FEMP site and the hydrofluorination process 
r lowerquality feeds, U03 feeds from the Port Hope Refinery, 
avannah River Plant were received and processed. During the 

was able to handle many different feed types simultaneously, with as 

This building contained 11 processes, some of which .e.; were in use for a limited time. The building' 
also is equipped with a dust collector system @.&st . .. \p$< collector &umming stations. Fourteen dust 
collectors serviced the work areas, chemical re&&&&, ... and the three UFO packaging stations 
located in the Green:Salt Plant. Several dust.&ll&&i.- ,>.*.=<:,. <*..,~.., stations also ,were. located on the 
first floor. 

The Green Salt Piant contains one inactive HWMU in the north central area. It is considered a 
HWMU because it is reported to have handled Hydrogen Fluoride. It is planned to be closed under 
CERCLA. HF residues, decon water and trash are the materials e-30 be generated by its 
closure. For more idonnation on HWMUs, see Appendix K, Tableg-1. ;;:$&w& 3 . 

$& 2 
.:.& 

me Green Salt plant has three process areas: h y ~ o f l u o ~ i ~ n  pr& -, -&ion 
and nitrogen generation process area, and hydrofluoric acid recovery process area. The last two of 
the process areas are wet. Anticipated contamham from these processes are summaclzed below for 
each process area. 

$ %$ .'?$ 

@ 

@ &j 
g!& 

,< z .A. '.. 
>:..A. .' .;.:g 

Hydrofluorination Area 
This process area includes most of the facility, including the 12 reactor banks. 

5 .  .... .,=.., 
HydrofIuorinatz~on Banh. In general, the hydrofluorination process involved contacting mi'at high 
temperature with hydrogen gas (generated from dissociated ammonia) in a two-stage fluidized bed 
reactor to form uranium dioxide (UO2, brown oxide). The UO, passed through a Cocoa reactor while 
in a hydrogen atmosphere and was then processed through a bank of heated, four-zone reactors 
(Talcum reactors) with. couatercurrent anhydrous hydrofluoric acid (AI-IF) to produce W4. The UF4 
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was packaged, and the excess hydrofluoric acid from the conversion of U03 to UF4 was scrubbed and 
riginal Bulk Tank Farm located north of the plant . 

reactor banks were used in the Green Salt Plant for the production of W,. 
r Banks 1 through 6 and 7 through 12 (east and west, respectively), were composed 

mainly of a fluid bed reactor, a Cocoa reactor, and three Talcum reactors with a countercurrent AHF 
stream and were used for the conversion of U03 to W4. Chemical Reactor Banks 7, 8, and 9 were 
used most recently. Bank 8 was reconfigured for processing UO, to U308 (black oxide) to allow 
processing of Hanford U03 in the system. Each chemical reactor bank spans several floors within 
the plant because of equipment pieces that make up each bank. Banks 4, 5 ,6 ,  10, 11, 
and 12 were empti oned in place (AIP) in 1967, and Banks 1,2,  and 3 were emptied and 
AIPin1974. Antic include W4, U,O,, UO,, UO,, anhydrous HF, and mercury. 

Thorium Tetr-de production. In 1954, dry thorium oxide from the Special Products Plant (SA) 
was hydrofluorinated in Bank 7 to dry thorium tetrafluoride. The thorium tetrafluoride was retumed 
to the Special Products Plant and subsequently used to produce thorium metal. Anticipated 
co- include Thorium oxide, HF, and 

Moving Bed Eaperimental Reactor. From 19 
tested for use in the hydrofluorination p 
hydrofluorination area although ancillary equipment associated with the reactor has been removed. 
Anticipated contaminants are U03 and UF4. 

1958, a vertical packed-bed reactor was 
r is located on the second level within the 

UF, Packaging. The three packaging stations (Packaging Stations 1,2,  and 3) located on the first 
floor of the Green Salt Plant within the hydrofluorination area were%petMi%the ::; packaging or 
repackaging of depleted and enriched UF,. UF4 was transferred to 4 $..$$W$@ of ,the three packaging stations 
from T-hoppers, drums, or cans. .vF4 was also delivered to Packing$Wion 2 by conveyor from the 
Talcum weigh bins under BanEGs 7,8, and 9. In the packaging stati&&green salt was weighed, 
blended according to specifkition, sampled, and packaged into ten gallon cans. 

Depleted UF4 received in 55 gallon drums from the DOE Paducah facility was blended and 
repackaged into ten gallon cam to ensure quality control. Packaging Station 1 and its associated dust 
collector were used for this process. Components of the packaging stations included,&veig% .,.,. :.:. h e r s ,  
blenders, package station hold hoppers, package hoppers, and a series of conveyors and $kd .A,.:+ screws. 

@ , y ~ p ~ x > ~ .  

$$? 

y , > $ , >  +:.:.:.:, 
t. $3 UF4 (depleted and enriched up to 1.25 p e r d  E).is the only anticipated c o n t a m i ~ ~  

Storage. Drummed materials and hoppers with residual material have been stored at various times in 
many areas and floors of the Green Salt Plant. Stored materials included UF,, UO,, and 19 drums of 
AHF residue generated in February 1989 during the emptying and cleaning of the AHF storage tanks 
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located at the Old North Tank Farm (19D). Anticipated con taminants include UF,, UO,, depleted 
aqueous HF residues. 

(Plant 4 Sump System). The sump system comprises six floor sumps and one sump 
r sumps are located on the first floor. The collection s11113p tank, also known as the 

east sump water tank, is located in the HF recovery area of the plant. Originally, two sump tanks, 
the collection sump tank and a filtrate sump tank (also known as the west sump tank), were located in 
the HF recovery area. Floor sump liquids were neutralized with lime in the collection sump tank and 

filter; then the filtrate was collected in the filtrate sump tank, which 
was removed somet . The collection sump tank also received water from the HF filters 
via the KOH recircul 
filtrate sump tank was 

, and sent to the Recovery Plant (8A) for recovery. Water from the 
HF scrubber was directed to the KOH recMation tank and discharged directly to the General Sump. 

and wash waters from the UF4 hoppers. Filtrate collected in the 
ently discharged to the General Sump (18B). Solids collected during 

In more recent years, after production ceased and the filtrate sump tank had been removed, liquids 
collected in the collection sump tank were directly, discharged to either the General Sump or to the- 
recovery plant. The sump system shows signs &&etefioration, .:.:. .w:.. especially around the northwest and 
southeast sumps located in the crane bay area ,&j&$rst floor of the plant. Visual observations 
include the presence of cracked and settling <.x.w<. q&c&&&l surface stains. Anticipated cqntaminants 
include UF4, UO,, UO,, and HF. 

:<#. 

Ammonia Dissociation And Nitrogen Generation.Area 
This process area is located on the first floor of the Green Salt Plant in the northwestern section. 
Anhydrous ammonia provided the f& mew for both s u b p r v p * * q q  

.:.e.:. 

.A. A. :A:::< 

...,.....,)Nu,., ..... $8 ,,.,,.,,_<.<$ 
Ammonia Dissociation System. Hydrogen gas was required in the hy&oflu&rination .... ..... system fluid bed 
reactors to reduce UO, to uranium dioxide (UO,, brown oxide). H&en was generated for the 
fluid bed reactors by passing vaporized ammonia, over an electrically heated nickel catalyst bed at a 
controlled temperature. The vaporized ammonia was cracked to hydrogen and nitrogen in a three to 
one ratio, and the hot gases were passed through a heat exchanger to heat fresh ammonia entering the 
ammonia dissociation system before introducing the hydrogen and nitrogen into the hydrofluorination 

$ ~ g s $ ? ; y A w $ w ?  
system. The supply of ammonia was normally stored in storage tanks located in the #irighaI .:.:.:.> Bulk 
Tank Farm of the 1950s; however, for a certain period, ammonia was supplied to the &onia .:.:.:.:. 

dissociation system by the Pilot Plant Ammonia'Tank Farm (19B). A large above grod%orhntaI 
tank located outside Plant 4 at the southwestern corner also stored anhydrous ammonia E r k e  in the 
ammonia dissociation system. A newly constructed ammonia dissociator system was never used in 
the production process. Anticipated contamhunts include anhydrous ammonia and catalyst (nickel). 

,_* $p..:, ..) 
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Mtrogen Generation. The nitrogen generation system used dissociated ammonia (hydrogen and 
supplied by the Plant 4 ammonia dissociation system to produce and store nitrogen gas 

lant purging operations. The original nitrogen generator system was replaced with a 
cated along the north outside wall of the nitrogen generation room, but, never placed 
use. Ammonia is the only anticipated contaminant. 

HF' Recovery Area 
This process area includes the subproasses associated with hydrofluoric acid handling and is located 
on multiple floors in the northeastern section of the Green Salt Plant. 

reactors to convert 
vaporized with four 
superheaters to obtain the required hydrofluorination process temperature. Upon exiting the 
superheaters, the vaporized AHF entered the hydrofluorination process at the end of the Talcum A 
and C reactors. The vaporizers and superheaters are located in the HF recovery area on the third and 
fourth levels, respectively. Anticipated co 

Hydrofluoric Acid Recovery Systm'. The 
collect unreacted hydrogen fluoride 
moved countercurrent to the production 
fluoride. The HF exited each chemical reactor bank at the beginning of the first chemical reactor in 
the series (the Talcum A reactor), and the vapors were routed through Adams filters and through 
carbowtubed Karbate condensers. Residual vapors that passed through the Karbate condensers were 
scrubbed with water to form dilute hydrofluoric acid (DHF). The was further processed 
through KOH scrubber uuits for recovery and neutralization of p ecovered HF vapors 
from the HF scrubber and rewvery system and for the recovery and on of fugitive KOH 

scrubbers (which were operated in'series); a KOH recirculation tank, and an extensive network of 
pipes, valves, and pumps. Anticipated co- include UF4, HF (up to 30 wt percent), KOH, 
and KF. 

to uranium tetrafluoride (UF,, green salt). Liquid AHF was 
the vaporized AHF was then heated using two of three 

include anhydrous HF, mercury, and ammonia. 

acid recovery system was designed and used to 

chemical reactor bank as dilute hydrogen 
process. AHF vapor, which 

vapors from the KOH recirculation system. The KOH scrubber sy mists of two venwi 

:wxegw<:qx* 
HF R@igerat'on. The HF refrigeration system was used to reclaim HF fumes as A 5  fi+m '&e 
Green Salt Plant and Plant 7 (7A) operations. The equipment used during this process &beem .,,I. 

removed from the Green Salt Plant. HF (anhydrous and aqueous) is the only anticipated&mmhant. <x.:k 
.&.;p&, 

Two concrete chip samples, 12 concrete core samples (three depths), two loose media samples seven 
steel coating samples, one transite sample, and two unknown liquid samples were collected to 
characterize the contambtion in this component. The following presents the results of the analyses 
of this sample. 

O W 8 3 8  
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Summary of Radiological Contamination 

Con&&te ...... .... 
,.a ........ .... _, *;:w, I.. ........... >.. .:E: 'TA.: ./. 

Y..... ... 

.... 

concrete chips samples was collected from this component for analysis of radioactive 
f these 20 constituents, all except six (americiun241, cesium-137, neptunium-237, 

plutonium-238, plutonium-241, and strontium-90) were detected. For nine of the detected radioactive 
constituents (radium-226, radium-228, technetium-W, thorium-228, thorium-230, elemental uranium, 
Uranium-234, uranium-235/236, and uranim-238), the maximum concentration of each exceeded its 
respective concrete b due. Uranium-235/236 exceeded its baseline c o n m o n  by a factor 
of 380, a larger marg 

Concrete Cores 
A total of three co les from the top %-inch depth was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except nine (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-241, strontium-90, and technetium-99) were 
detected. For eight of the detected radioactive constituents (lead-210, radium-226, radium-228, 
thorium-228, elemental uranium, uranium-234, 
concentmion of each exceeded its respective 
baseline concentration by a 'factor of 170, a 

A total of two concrete core samples from a depth of IA to 1-inch was coUected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except 15 (americium-241, 
neptuni-237, plutonium-238, plutonium-239/240, plutonium-241, polonium-210, strontium-90, 
thorium-228, thorium-230, thorium-232, Uranium-234, uraniUm-235/236, and Uranium-238) were 
detected. For two of the detected radioactive constituents (technet .&ad elemental uranium), the 
maximum Concentration of each exceeded its respective . Technetium-99 
exceeded its baseline concentration by a factor of 24, a larger other radioactive 
wnstitumt. 

other radioactive constituent. 

351236, and uranium-238), the maximum 

than any other radioactive constituent. 
e baseline value. Elemental uranium exceeded its 

A total of two concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of radioactive constituents. Of these 20 constituents, all except 16 
(americium-241, cesium-137, neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, 

Uraniuum-235/236, and uranium-238) were detected. For two of the detected radioactive &&ituents .:.:.:.:. 

(radium-228 and technetium-W), the maximum co- 
baseline value. Technetium-99 exceeded its baseline concentration by a factor of 6.8, a%rger margin 
than any othei radioactive constituent. 

' 

wmypF&;: y.... 

p010niUm-210, strontium-90, thorium-228, thorium-230, thorium-232, Uranium-234, YS :& 3 

'on of e& exceeded its d e  concrete 
,, gs:, 
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Steel Coatinps 
steel coating samples was collected from this component for analysis of radioactive 
f these 20 constituents, all except one (strontium-90) were detected. For 17 of the 

ve constituents (americium-241, cesium-137, lead-210, neptunium-237, 
, pl~t0niU1ll-239/240, plUtOnium-rzal, radium-226, -228, technetium-99, 

thorium-228, thorium-230, thorium-232, elemental uranium, uranium-234, uranium-235/236, and 
uranim-238), the maximum concentration of each exceeded its respective concrete baseline value. 
Technetium-99 exceeded its baseline concentfation by a factor of 200, a larger margin than any other 
radioactive constituent. 

Smlemental Media 
Two loose media and 
of radioactive 
except two (cesium-137 and neptunium-237) in the liquids. 

wn liquid samples were collected from this component for analysis 
these 20 constituents were detected in the loose media and all 

Summary of Inorganic Contamination 

Concrete ChiDs 1 

A total of two concrete chips samples were 
Of 23 inorganic constituents, all except two 
(antimony, arsenic, cadmium, chromium, 
selenium, sodium, and zinc) of the detected inorganics, the maximum concentdon of each exceeded 
its respective concrete baseline value. Of the inorganics with conantrations greater than baseline, 
lead was the most significant, exceeding the COncTete baseline by a factor of 490. The lead 
concentration in two samples from this component exceeded 20 times 
were collected from the hydrofluorination area. 

Concrete Cores 
A total of three concrete core samples from the top %-inch was collected from this mmponent for 
analysis of inorganics Of23 inorganic constituents, all except three (antimony, beryllium, and 
thallium) were detected. For 17 of the detected inorganics (aluminum, arsenic, barium, cadmium, 
chromium, cobalt, copper, iron, lead, mercury, nickel, potassium, selenium, silver, s 
vanadium, and zinc), the maximum concentration of each exceeded its respective co 
value. Of the inorganics with concentrations greater than baseline, mercury was 
exceeding the concrete baseline by a factor of 29. There were no detections 
TCLP limit. 

m this component for analysis of inorganics. 
thallium) were detected. For 14 

, iron, lead, mrcury, nickel, potassium, 

limit. Thesesamples 

A total of two concrete core samples from a depth of ?4 to 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except two (antimony and thallium) were 
detected. For 12 of the detected inorganics (aluminum, arsenic, barium, chromium, copper, iron, 
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lead, mercury, nickel, potassium, selenium, and sodium), the maximum concentration of each 
ive concrete baseline valve. Of the inorganics with concentrations greater than 

was the most significant, exceeding the concrete baseline by a factor of 7.9. There 
om greater than 20 times the TCLP limit. 

A total of two concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of inorganics. Of 23 inorganic constituents, all except three (antimony, 
beryllium, and thallium) were detected. For 14 of the detected inorganics (aluminum, arsenic, 
barium, cadmium, 
sodium), the 
inorganics with conce 
concrete baseline by a 

, cobalt, copper, iron, lead, mercury, potassium, selenium, silver, and 
ion of each exceeded its respective concrete baseline value. Of the 

greater than baseline, selenium was the most significant, exceeding the 
f 13. There were no detections greater than 20 times the TCLP limit. 

Steel coatings 
A total of four steel coating samples was collected from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except two (beryllium and thallium) were detected. For 11 of the 
detected inorganics (arsenic, chromium, e, mercury, nickl, potassium, 
selenium, silver, and sodium), the maximum on of each exceeded its respective steel 
coating baseline value. Of the inorganics om greater than baseline, selenium was the 
most significant, exceeding the steel coating. 'a factor of 93. The ConCentratioIl of 
inorganics in six samples from this component exceeded 20 times the TCLP l i t  for one or more of 
the following: arsenic, cadmium, chromium, lead, mercury, selenium. However, as discussed in 
Attachment A.II.2.6.2, the material from which these samples were taken is not knsidered 
hazardous. However, if the coatings were removed from the material, they may be characteristically 
hazardous. 

Trausite 
Two transite samples, both collected from the Hydrofluorination p r d k s  area, were collected for the 
analysis of TCLP metals. Of the eight TCLP metals analyzed, barium, chromium, lead, and mercury 
were detected in at least one sample. None of the results exceeded their respective TCLP limits of 
100 mg/L for barium, 5.0 mg/L (for both chromium and lead) and 0.2 mg/L for mercury. 

SuDDlemental Media 
Two loose media samples were collected from this component for inorganic analyses. 
and thallium were not detected. Arsenic, chromium, lead, mercury, and selenium 
at concentrations exceeding 20 times the respective TCLP limits in both samples, one 
from the Hydrofluorination Area and the HF Recovery Area 

A.IV-77 09109/95 2:U a.m. 
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Two unknown liquid samples were collected from this component for inorganic analyses. Antimony, 
and thallium were the only inorganic analytes not detected, but none of those 
e respective TCLP limit. 

volatile Organic Contaminaton 

Transite 
Two transite samples, both collected from the Hydrofluorination process area, were collected for the 
analysis of TCLP semivolatile organics. Of the 11 TCLP semivolatiles analyzed, none were detected. 

Smlemental Media 
The two loose media& ere analyzed for semivolatile constituents. Those semivolatile 
constituents that have detectable concentrations are: 1,4-dichlorobenzene; 2,4-dihclorophenol; 
2,4dinitrotoluene; 2clorophenol; 2-methylnaphthalene; 4-chloro-3-methylphenol; 4-nitrophenol; 
acenaphthene; anthracene; Benzo(a)anthracene; Benzo(a)pyrene; Benzo(b)fluoranthene; 
Benzo(g,h,i)perylene; Benzo(k)fluoranthene; le; chrysene; di-n-butyl phthalate; di-n-ouyl 
phthalate; dibenzo(a,h)anthmcene; dibemfuran; 1 phthaiate;fluoranthene; fluorene; 
hexachlorobtadiene; indeno(l,2,3cd)pyrene ro;ylamine; naphthalene; 
pentachlorophmol; phenanthrene; phenol; p )phthalate; and 0-methylphenol. 
2,4-Dinitrophenol was the only one of these having a Concernration exceeding 20 rimes the TCLP 
limit. 

Two unlmown liquid samples were analyzed for semivolatile constituenrs. Seven were detemd. 
These are 2,4-dichlorophenol;2,4-dimethylphenol; di-n-octyl 
bis(2-ethylhexyl)phthalate; and pmethylphenol. None of those the respective 
TCLP limit. 

Summary of Volatile Contambtion 

Transite 
Two transite samples, both collected from the Hydrofluorination process area, were collected for the 
analysis of TCLP volatile organics. Of the 11 TCLP volatiles analyzed, none were d&ec$&d. 9% '3; 

~.:.>:.:~~~,~~~~;::~;~ 

$$$ 
:ke x<g 
.: .,.,.,. 

BJ SuDDlemental Media $3 
The two loose media samples were the only ones analyzed for volatile constituents. moE%oIatile 
constituents that have detectable concentrations are: l,l,l-trichloroethane; benzene; ethylbenzene; 
and (total) xylenes. None of these concentrations were greater than 20 times the respective TCLP 
limits. 
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Two unknown liquid samples were analyzed for volatile constituents, yet none were detected. 
r media were analyzed for any organic constituents, supplemental media cannot support 

Pesticide/PCBCo a "on 

No major or supplemental media were sampled for pesticide/PCBs in the Green Salt Plant. 

A.IV.3.6 Metals Production Plant (5A) 
The Metals Producti 
structural steel 

g ra t ingd=uPth  of the second floor. 

) is a three-story, irregularly shaped building consisting of a 
ite siding and roofing panels on a concrete base. The first floor, the 
of the second floor are made of concrete, while diamond plate steel 

The main functions of the Metals produdion Plant were reduction of uranium tetrafluoride (UF,) to 
produce uranium metal derbies and remelting derbies and recycled uranium for casting into ingots. 
Other processes within the Metals Production Plaqt included sawing ingots into various sizes, ,' 

machining graphite components used in ingot ca&g, .<.. .:.x .,., derby breakout, preparation of used magnesium 
fluoride (MgFJ for milling (recycling) and r e q t g & ~ g  reduction vessels, and sampling metal 

.$:: .:.:.:.:.. 

.>:: *E &$. .@ w.:.:.; products for quality. ...&&. .>>&& . .  

The Metals Production Plant has one inactive HWMU located in the central area of the plant. This 
unit is considered a HWMU because it is reported to have handled ignitable liquids and benzene. The 
closure for this unit is planned under CERCLA. Filter and hold-up materials are the only materials to 
be generated by its closure. For more information on HWMUs, seed- K, Table K-1. 

< ,  S$$$ . .:.:.:.:. .:: ..... $g$s<::vs&; 
The Metals Production Plant contains 12 process areas, as described lklow? w 

S$ 
*&$;>A. 

Reduction 
The reduction area occupies the southern portion of Plant 5 .  Two distinctprocess lines existed, on 
the east and west sides. The east process line generally processed depleted d u m  materials, while 
the west side processed depleted, enriched, and n o d  uranium materials. Steel reduction pots were 

f<?p<<$+:.:<.>s>:.:.:.:.:.> 

lined with MgF2 slag, filled with a mixture of UF4 and Mg, and capped with more M@2'$&$& .... x. The 
pots were lidded and then heated in resistance element furnaces to initiate the exothermicbction, 
which resulted, in a chemical reduction reaction and the formation of uranium derbies. Tjk ......... pots were 
subsequently cooled in an air tank and then a water tank. After cooling, the derbies and"$&; MgF, 
slag were "broken out" in the derby breakout booth to separate the uranium metal derby from the 
slag. The MgF, was screened and sized for transfer to the Slag Recycling Building (SA), where it 
was milled and returned to the reduction area for reuse. Currently, a large portion of the floor space 
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in the reduction area is used for waste materials drum storage. Potential contamham include 
, UF4, UO,, MgF,, magnesium, mercury, lead, chromium, cadmium, andMg0. 

occupies a large portion of the northern half of the Metals Production Plant. There 
are 28 vacuum induction remelt fumaces, 14 each on the east and west sides, and supporting 
equipment. The furnaces on the east side generally processed depleted and normal uranium; those on 
the west side processed enriched uranium. The tops of the remelt furnaces (2nd-floor level) are 
connected by an oval-shaped enclosure. Within the continuous-loop e n d o m ,  the uranium derbies 
and recycled 
furnaces for melting to coated graphite molds. Cast uranium ingots were then removed 
from the molds and opped. The molds were cleaned and recoated in the mold 
preparation process uranium in crucibles was flame oxidized for removal. The 
furnaces are currently empty. However, two partially fired steel reduction pots (contain@ UF4, Mg, 
and MgFd remain adjacent to the east bank of remelt furnaces. Potential contaminants include: 
U308, lubricating oil, MgO, magnesium, lead, Zirconium, chromium, and zinc. 

into graphite crucibles, then coweyed to vacuum induction 

Ingot cropping 
After casting, the uranium ingots were cut to 
higher concentrations of impurities and 
SmaUer billets. The ingots were cut by one diameter) ingot saws. During cutting, the 
saws used a water soluble coolant that was filtered and recirculated within the unit. Saw chips 
filtered from the coolant were sent to the Metals Fabrication Plant (6A), where they were pickled and 
pressed into briquettes to be remelted for recycle. Potential include uranium metal (up 
to 1.25 percent E) and lubricating oil. 

the upper portions (top crops), which contained 
. Long ingots were also cut to form two 

saw sharpening 
qi 

The ingot saws were sharpened, re-toothed, and otherwise maimhe&m the saw sharpening area. 
Items stored in the saw sharpening area include spare saws and saw repair equipment. The saw 
sharpener (Rotoclone) and the saw sharpener dust collector were removed in 1989. 

. $p?>;q,~;Sw~ 
Mold Reparation 
The mold cleaning booth is located on the first floor of Plant 5, north of the separaom b64W After 
molds and ingots were separated, molds entered the mold cleaning booth to remove the &ld ......... release 

. agent and black oxide (U30& There the molds were rotated (on the mold rotator unit), &aped 
.&.... 

clean, recoated with terra paint (Zirconia silicate), and dried for reuse. The mold cleaxmg%'ooth 
currently contains the mold rotator unit and a small amount of residual &st from the last time it was 
used in production. The associated dust collector has been removed. Potential co- include 
U308, zirconium oxide, MgO, and yttria. 

$:ss 

A.IV-80 09109/95 245a.m. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

. 13 

14 

Is 

16 

17 

18 

19 

P 

23 

2A 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 



FEMp-oU3-RvFs-DRAFT 
September 11,1995 

4 
Graphite Machining 

chining area occupies the northwestern comer of the second floor of the Metals 
. Graphite blanks for crucibles, molds, and pour plugs were machined to 

Currently, stored equipment includes several lathes, drills, and saws. U308 is the only 

Hilco Oil Reclaimer 
The Hilco Oil Reclaimer occupies an area in the northeastern corner the second floor of Plant 5. 
Used oil from the remelt furnace vacuum pumps was collected in a tank and processed for recovery 

oil remaining in this tank and the materials collected on the filters 
astes, and the entire system has been reported as a Hazardous Waste 

r storage. The processed oil was stored in a clean oil tank for reuse 
by the vacuum putt@ 
benzene. 

ed contaminants include uranium, cooling oil, perchloroethlyene, and 

SOIIthstaging 
The south staging and storage area resides in the .+:< south end of the Metals Production Plant on all three 
floors. Originally, the area stored raw material&@ Mg, and MgF3 and spare equipment for the 
reduction processes. Currently, the area is b e i @ g .  .:<. .,.,.,. .. for drum storage (enriched, normal, and 
depleted uranium) and storage of other uranid <,.x!aq<; itex&Qn <<.5%+!,>< pallets. P O W  contamham include UF4, 
UO,, Mg, and MgF,. 

,e &, 4'. 

North Staging 
The north staging and storage area resides in the north end of the first floor of the Metals Production 
Plant. Originally, the area stored graphite for machining and staged*&,mcibles, :s<.:.: and metal for 
the remelt process. Currently, the area is.being used for drum sto& :.&?&<~:.:~ (mched, normal, and 
depleted uranium) aucl storage of other uranium items on pallets. P O ~ ~ O -  $$y include U308 

&&. , and uranium (up to 1.25 percent E). %..,%.? 

WaterTreatment 
All of the floor sumps in Plant 5 were pumped to a 6,oOO-gallon stainless steel tank that pumped 
through a plate and frame filter to the General Sump. Since 1983, the collected merial has been 
pumped to the Metals Fabrication Plant for treatment. Potential contaminants includ@'U36&, w4, <<i<~<Y4$q$ j~W.  

xfis 

g$j $2; 
.x.:<. hydraulic oil, lubricating oil, and cooling oil. 

Plasma spraying 
The plasma spraying unit is new, unused equipment, similar to that used in the Pilot Plant Annex 
(37). The unit was installed to plasma coat graphite crucibles with inert materials. Potential 
COntarmnants include zirconium and zirconium oxide. 

.:.:.*: 
x&p>$>L., 

. . .  . .  . 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

P 

23 

2.4 

25 

26 

n 
28 

19 

30 

31 

P 

a 
34 

35 

36 

37 

38 

39 

40 



FEMPaU3-RI/FS-DRAI;T 
September 11. 1995 

0 
Maintenance 

was used to maintain all Plant 5 equipment. Tools, equipment, and spare parts 
. Potential contamham include: U,08, UF4, trichloroethylene, and 

From this component, 11 concrete chip samples, 18 concrete core samples, 19 steel coating samples, 
and one m i t e  Sanqlle were collected for characterization. Four loose media samples were collected 
to support this characterization. The following presents the results of the analyses of these samples. 

summary of Radi on 

Concrete Chius 
A total of ten concr 
constituents. Of these 20 constituents, all except three (cesium-137,1ead-210, and strontium-90) were 
detected. For 13 of the detected radioactive constituents (americium241, neptunium-237, 
plutonium-239/240, plutonium-241, polonium-210, radium-226, radium-228, technetium-99, 
thorium-230, elemental Uranium, uranium-234, 351236, and d u m - 2 3 8 ) ,  the maximum 
concentration of each exceeded its respective aseline value. Uranium-238 exceeded its 
baseline concentmion by a factor of 690, a than any other radioactive constituent. 

One concrete chip sample from this analyzed for radioactive constituents using 
the TCLP test (see Appendix A.II for complete results). The results from these analyses indicate a 
wide variation in the leachability of radionuclides and elemental uranium from acid brick, from 0.2 

les was collected from this component for analysis of radioactive 

percent (radium-226) to 11 percent (teChIletium-W). 

Concrete Cores 

for analysis of radioactive constituents. Of these 20 constituents, 
plutonium-241, and strontium-90) were detected. For 11 of the detected radioactive constituents 
(americium-241, cesium-137, neptunium-237, plutonium-239/240, radium-228, tecbtium-W, 
thorium-230, elemental uranium, uranium-234, UraniUm-235/236, and uranium-238), the maximum 
concentration of each exceeded its respective concrete baseline value. Technetium- 
baseline concentration by a factor of 530, a larger mar@ than any other radioactive 

A total of three concrete core samples from a depth of % to 1-inch was collected 
for d y s i s  of radioactive constituents. of  these 20 constituents, all except five oead-2+ 
plutonium-241, and thorium-232) were detected. For nine of the detected radioactive constituents 
(cesium-137, neptunium-237, plutoniurn-239/240, technetium-99, thorium-230, elemental uranium, 
uranium-234, &um-235/236, and uranium-238), the maximum concemat~ 'on of each exceeded its 

A total of three concrete core samples from the top %-inch depth w fiomthiscomponent 
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respective concrete baseline value. Technetium-99 exceeded its baseline concentration by a factor of 
gin than any other radioactive constituent. 

concrete core samples from a depth greater than 1-inch was collected from this 
analysis of radioactive constituents. Of these 20 constituents, all except seven 

(americium-241, lead-210, neptunium-237, plutonium-241, and strontium-90) were detected. For six 
of the detected radioactive constituents (technetium-99, thorium-230, elemental uranium, 
uranium-234, uranim-235/236, and uranium-238), the maximum concentration of each exceeded its 
respective concrete 
75, a larger margin 

Steel Coatings 
A total of ten steel es was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except two (plutonium-241 and strontium-90) were 
detected. For 14 of the defected radioactive constituents (americium-241, cesium-137, lead-210, 
neptunium-237, plutonium-239/240, radium-228, technetium-*, thorium-227, thorium-228, 
thorium-230, elemental uranium, Uranium-234, 35/236, and uranium-238), the maximum - 
concentration of each exceeded its respective 
baseline co- 'on by a factor of 120, a 

ue. Uranium-238 exceeded its baseline conmation by a factor of 
er radioactive constituent. 

baseline value. Americium-241 exceeded its 
than any other radioactive constituent. 

sUDD1eIXleIltd Media 
Five loose media samples were collected from this component for analysis of radioactive constituentS. 
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Of these 20 constituents, all except one (lead-210) were d e t d .  P 

Concrete C ~ ~ D S  
A total of ten concrete chips samples was collected from this m&. for analysis of inorgmics. 
Of 23 inorganic constituents, all except four (cobalt, mercury, selenium, and thallium) were detected. 
For 18 (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, copper, 
iron, lead, magnesium, manganese, nickel, potassium, sodium, vanadium, aml zinc) of the detected 
inorganics, the maximum Concentration of each exceeded its respective concrete baseline value. Of 
the inorganics with concentratioIls greater than baseline, lead was the most significant, e- .%? the 
concrete baseline by a factor of 300. The lead concentratiofi in one sample from this coqpnent 
exceeded 20 times the TCLP l i t .  This sample was collected from the graphite ma&&& .e::.: area. 

~~iqx~*~$.q<>w.> 

> x m < < .  

One concrete chip sample from this component were also analyzed for inorganics using the TCLP test 
(see Appendix A.II for complete results). No TCLP metals were detected at greater than 20 times the 
TCLP limit. The results from these analyses indicate a wide variation in the leachability of 
inorganics from concrete chips, from 0.1 percent (lead) to 53 percent (beryllium) of the TAL 
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inorganics, and a maximum of 6 percent (cadmium) of any TCLP metal, leached out in the TCLP 

concrete core samples from the top %-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except four (antimony, cobalt, mercwy, and 
thallium) were detected. For ten of the detected inorganics (calcium, chromium, copper, iron, lead, 
manganese, nickel, selenium, vanadium, and zinc), the maximum concentration of each exceeded its 
respective concrete baseline value. Of the inorganics with concmtmions greater than baseline, lead 
was the most signifi 
lead in two samples 
sample was from th 

A total of three concrete core samples from a depth of !4 to 1-inch was collected from this component 
for analysis of inorganics Of 23 inorganic constituents, all except five (antimony, cobalt, mercury, 
selenium, and thallium) were detected. For 12 of the detected inorganics (arsenic, barium, calcium, 
chromium, copper, iron, lead, manganese, 
concematl 'on of each exceeded its respective 
concentrations greater than baseline, lead w 
a factor of 20. There were no detections gr&r 

the wncrete baseline by a factor of 350. The concemat~ 'on of 
%-inch of concrete cores exceeded 20 times the TCLP limit. One 
reclaimer, and one sample was from the pickling area. 

sodium, vanadium, and zinc), the maximum 
baseline value. Of the inorganics with 
t significant, exceeding the concrete baseline by 

times the TCLP limit. 

A total of three concrete core samples from a depth greater than 1-inch was collected from this 
COIllponent for analysis of inorganics. Of 23 inorganic constituents, all except five (antimony, cobalt, 
mercury, selenium, and thallium) were detected. For ten of the detected inorganics (d-, 
barium, berylliun, calcium, chromium, copper, lead, manganese, vat&&w& and zinc), the maximum 
concatration of each exceeded its respective concrete baseline value.$&If *e inorganics with 
conaxmations greater than baseline, lead was the most significant, e&ed&g .... >.. the conmte baseline by 
a factor of 11. There were no detections greater than 20 times the & limit. 

wj 
$.$F3J.,ym 

Steel Coatings 
A total of ten steel coating samples was collected from this component for analysis of inorganics. Of 
23 inorganic constituents, all except one (thallium) was detected. For 13 of the detected inorganics 

5$$$%4fgpiqq$. 
(aluminum, antimony, barium, chromium, lead, magnesium, mercury, nickel, potass@m@ele~, @:.< 

silver, sodium, and vanadium), the maxidm concamation of each exceeded its reqectid .> .. steel 
c o d g  baseline value. Of the inorganics with concentrations greater than baseline, al& was 
the most significant, exceeding the steel mating baseline by a factor of 4.8. The wnce&on of 
inorganics in five samples from this component exceeded 20 times the T U P  limit for one or more of 
the following: barium, cadmium, chromium, lead, mercury. However, as discussed in Attachment 
A.II.2.6.2, the material from which these samples were taken is not considered hazardous. However, 
if the coatings were removed from the material, they may be characteristically hazardous. 
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Transite 1 

le, collected from the Reduction process area, was collected for the analysis of 2 

3 Of the eight TCLP metals analyzed, only barium was detected. The barium result was 
limit of 100 mg/L. 4 

5 

6 

7 Five loose media samples were collected from this component for inorganic analyses. Beryllium, 

greater than 20 tim tive TCLP limits five, five, and two times, respectively. The five 
chromium samples from the Remelt Area (2), the Reduction Area (l), and the Water 
Treatment Area (2). ead samples were collected from the Remelt Area (2), the Reduction 
Area (l), and the W Area (2). The two mercury samples were collected from the 

selenium, and thallium were the only inorganics not detected. Chromium, lead and mercury were a 

9 

10 

11 

12 

Remelt Areaand the 13 

Snmmarg of Semivolatile Contamination 

Concrete C ~ ~ D S  
Only one concrete chip sample was collected 
contaminants. No semivolatiles were detect 

Transite 
One transite sample, collected from the Reduction process area, was collected for the analysis of 
TCLP semivolatile organics. Of the 11 TCLP semivolatiles analyzed, none were detected. 

comgonent for analysis of semivolatile organic 

)ry,,,..:*y.:.>: .... >p>.*. *.......... ,.k ;:.i .:.:.:.: 
I...... .. SUDDleIIleIltd Media .:.>:.:. 

Five loose media samples were collected from this component for w s i s  ~$$x<<d:s~~ .of semivolatile organic 
co- . Of 66 semivolatiles for which analyses were p e r f 0 4  :.:.:+, onl? eight 
(benzo(b)fluoranthene, benzo(k)fluoranthene, b i s ( 2 + $ h y l h e x y l ) p ~ ~ +  butyl benzyl phthalate, 
di-n-butyl phthalate, fluoranthene, phenanthrene, and pyrene) were detected. There are no TCLP 
limits for any of these detected semivolatiles. 

Summary of Volatile Conhmimtion 

,.....,. 
.:.:.<< ... ...... Concrete ChiDs /.i. .,. 

only one concrete chips sample was c~llected frcii 'this component for analysis of volat.i&organic 
co- . Of 39 volatile constituents for which analyses were performed, only fo&p:hexanone, 
4-methyl-2-pentanone, ethylbenzene, and total xylenes) were detected. There are no TCLP limils for 
the volatiles detected. 
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Nine concrete chip samples from this component were analyzed for volatiles using the TCLP test (see 
for complete results). Only five volatiles (2-hexanone, 4-methyl-2-pentanone, 

lene (total), and toluene) were detected in the solid samples, with eight volatiles 
, 1, l-dichloroethene, 2-butanone, carbon disulfide, chlorobenzene, ethylbenzene, 

than one sample. There are no TCLP limits for the detects found in the solid media, however, there 
are limits for l,l-dichloroethene, 2-butanone, and chlorobenzene found in the leaches. None of the 
leachates, however, exceed their respective TCLP limits. A percent leached value is difficult to 
calculate due to the large number of nondetect results, however, for the samples that could be 
calculated, the 
As discussed in 
volatiles. 

lene(t0tal)) detected in the leachate. Several of the volatiles were detected in more 

ranges from 4 percent (xylene (total)) to 11.4 percent (ethylbenzene). 
I . 7 ,  no concrete is expected to be characteristically hazardous for 

Concrete Core 
A total of three concrete core samples from the top half inch depth were collected from this 
component for d y s i s  of volatile organic co- . Of 39 volatile constituents for which 
analyses were performed, only three (ethyl toluene, and total xylenes) were detected. There 
are no TCLP liits for the volatiles detected. 

A total of three concrete core samples from f inch depth wak collected from this 
component for analysis of volatile organic co- . Of 39 volatile constituents for which 
analyses were performed, only three (ethylbenzene, toluene, and total xylenes) were detected. There 
are no TCLP limits for the volatiles detected. 

A total of three wncrete core samples from the bottom (1" to 4") &w-:wllected .,* from this 
&mponent for analysis of volatile organic contambam. Of 39 vola& $;yLw.qj co&tuents for which . 
d y s e s  were performed, only two (ethylbenzene and total xylenes) &re dktected. There are no 
T U P  limits for the volatiles detected. 

Transite 
One transite sample, collected from the Reduction process area, was collected for the analysis of 

,........... .,,..,......N.y ...,..... ......... ; ..,....,. ..... ......... *.=.:. 
TCLP volatile organics. Of the 11 TCLP volatiles analyzed, none were detected. 

r. a ,.:.:.: 
r: .:.:.:.:. :.: :ss :. .,. . . $& SuDDlemental Media 2% 

A total of five loose media samples was co~ected fiom this component for analysis of v&e organic 
contarmnants . Of 39 volatile co1IstituW for which analyses were performed, only oned@6moform) 
was d&ected. There is no TCLP limit for bromoform. 
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Summary of PestiadePCB Contamination 0 led for pesticide/pcBs Contaminat ion. 

The Metals Fabrication Plant (6A) is a single-level, irregularly shaped building, with a partial 
basement 20 ft deep. Plant 6 consists of a structural steel frame on a reinforced poured concrete base 
and floor with transite siding and roofing. 

The Metals Fabricati' 
including rolling, 
inspection/packaging 
equipment has not 
been removed from the building for drum storage. 

as designed to perform major uranium metal fabricaton processes, 
eat treating, pickling, scrap metal briquetting, and 
. All processes were discontinued in. 1989; however, the process 
ed or removed from the building. Some machining equipment has 

The major processes performed in the Metals Fabrication Plant are described as follows. The 
anticipated contaminants for Plant 6 are summamd ' below for each process area. 

Rolling Mill Area 
The Rolling Mill was constructed in 1952 to 
flats, or ovals as required. The Rolling Mill was constructed in, and currently occupies, the majorily 
of the western half of Plant 6 (lmown as them Room). The equipment has been abandoned in 
place and is largely inaccessible because of uranium dust contamination. Consequently, a portion of 
the information provided by this report has not been field verified. A 1OOO-mCi radiation source 
remains in the ingot inspedion area of the mill (south of the controF Subgrade access to the 
mill exists throughout most of the Rolling Mill bay; this also was 

Production from the Rolling Mill was permanently shut down in 
generally not removed from tanks, furnaces, and other equipment. Additionally, the NuSal Furnace 
(originaUy part of the Rolling Mill process area) was used during the 1980s for beta heat treating 
ingots before shipment for extrusion. The Rolling Mill process area includes the subprocesses 
detailed below. Anticipated contambas include uranium metal, lithium carbonate 
carbonate. 

New Ingot Fumace. Uranium metal (in the form of ingots) was received by the ing 
be scheduled for rolling. The ingots were stored until they were charged to the ingot 
New (automatic) Ingot Furnace was an electrically heated, continuous liquid bath furnace that heated 
the ingots sufficiently to allow rolling. A salt bath of lithium carbonate (Li2C03) and potassium 

ingots (received from Plant 5) into rods, 

carbonate (K2CO& was used as the heating medium. The New Ingot Furnace delivered the heated 
ingot to the Blooming Mill approach table. 
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Blooming Mill. The function of the reversing Blooming (billet) Mill was to reduce the cross-sectional 
ingot (as received from the New Ingot Furnace) to a point where the size and shape 

ere suitable for further cross-sectional reduction in the Continuous Bar Mill. The 
from the Blooming Mill onto the runout table. 

Cropping. The cropping step followed rough rolling in the Blooming Mill and removed the end 
portion of the billet that had been distorted or "fish-tailed" during the blooming process. Cropping 
was accomplished with 6O-ton up and down cut shears. The subsequent cropped material was sent for 

and sent to the M& on Plant (5A) Casting area for recycling. 

Equalizing Fumuce. on of the Equalizing Furnace was to receive the oval billets (after they 
into lengths) and increase their temperature. The furnace was also 

used on occasion to reheat round bars, which already had been run through the Continuous Bar Mill 
but required a further reduction in cross section. Like the New Ingot Furnace, the Equalizing 
Furnace was electrically heated and used a salt bath of Li2C03 and K2C03 for a heating medium. 

rication Plant. The crop ends were m l e d  in a water-tiiled tank 

..:. .&?, 
Continuous Bar Mill. The function of the co- Bar Mill was to convert oval billets (as received 
from the Blooming Mill) to round bars so that&A&uld be fed to the Core Machining process to 
produce slugs. The continuous Bar Mill rec&$ed .Xw*.> bw Yb..A....,l rolled by the Blooming Mill, ctopped and 
cut to length by the Crop Shear, and brought to the correct temperature in the Equalizing Furnace. 
The Continuous Bar Mill consisted of alternate vertical and horizonral rollstads set in a straight line. 
Oval passes were cut in the vertical rolls at stands 1,3, and 5 while round passes were cut in the . 

horimntal rolls at stands 2,4, and 6. This mill was designated "continuous" because the billet passed 
from stand to stand and was not reversed for multiple passes 

switching, transformer, and discormect apparatus for support of the*=  ill operation. ~n 
addition, a basement area exists under a portion of the electrical bay. 

The machining process area makes up much of the area in the eastern portion of the Metals 
,,+v.y,.w........NA.... *,>:. -.:y&y.Yw 
,J. *% .x 

$ @ ?  

$$$ 

Fabrication Plant and includes the following subprocesses: 
@;$ 

X.!.* 

Core Machining. The primary function of the machines in the Core Whining area was% fabricate 
uranium rods into finished slugs. Rods were received from the Rolling Mill. More r a y ,  tubes 
were received from Reactive Metals Inc. @MI). The routing of a slug through the machining area 
was dependent on the specifications to be met. 
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The Core Machining area currently contains two cutoff lathes separated by three earlier cutoff lathes, 1 

2 

3 

4 

5 

6 

lathe, a chip conveyor, two vacuum cleaner units, a condensate tank, and a robot. 
been generally cleaned of metal waste, and coolant oil has been drained. 

oil remains within the casings of these machines. The chip conveyor also has 
t the vacuum cleaner units may not have been cleaned out. Anticipated contarm~an - t s  

include uranium metal, U308, hydraulic oils, and water-soluble oils. 

ZmpeCtion Area. The Inspection Area covers a large portion of the northeastern quadrant of Plant 6. 
The primary operations of the area were to inspect finished slugs and to ensure that the slugs met all 

th the FMPC and its respective customers. Although the specific 
layout of inspection and stored product areas changed over the years, this area of the plant 

inspection operations. As recently as 1989, equipment in the 
Inspection Area cons 
ultrasonic testing machines, scales, and wheeled carts for transporting shipping boxes. The 
anticipated co- is uranium. 

ller conveyor with gravity and powered sections, a gauging jig, 

MisceUaneous Machining. Flat cropping and sampling operations were performed on horizontal 
milling machines located in the southeastern &f$f Plant 6. Cropping entailed cutting the rough or 

f .:.:+. 
top end of a flat billet resulting from the castir&&&ss ..... in Plant 5 (5A). Sampling was accomplished 

4A Program (tank shielding) machined uranium flats for the U.S:hy in the 1980s. Anticipated 
CO mmhants include uranium metal, cooling and hydraulic oils. 

.<::<<. 
by w i n g  and cutting a piece from th&&, f&fd&omry testing. Milling machines in the .*>>a+ m,.:&*,& 

Maintenance Shop and Tool Machining. A local maintenance area is located northeast of the main 
portion of the core machining area. This shop provided s p e c i a l W e m c e  .:.:.:.:. for Plant 6 machines 
and processes. A large machining area was also associated with the k & c e  ,<@,Wy$$#$; shop to provide the 
cutting tools and jigs necessary for machining of uranium metal in &paid machining operations. 

Chip Briqu- 
Uranium turnings, machining chips, and uranium sawdust from the operations of Plants 5 , 6 ,  and 9 

3:- .:.:.:v. 
L&>&.. 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Y 

25 

m 
27 

2% 

29 

30 

were collected, washed, pickled (in nitric acid), and crushed to form dense metal briquettes for remelt 31 

P casting feed. This process was performed in the southeastern comer of the Metals Fabrication Plant. 
Anticipated co- include uranium metal, U308, lubricating oil, hydraulic oil,, ,and 33 

ammonia. ' 3 4  

HeatTreatingArea 36 

The Heat Treating process area included two subprocesses perfoxmed in the south of Plant 6. 

u 

n 
38 

39 

40 

,Salt Water (Nusa) Heat Treating. The purpose of Beta Heat Treating was to transform the grain 
structure and relieve. stresses of uranium rod stock by heat treating the rods in a salt bath furnace. 
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Beta Heat Treating facilities were not included in the original (1952) plant layout; however, the 
in place by 1958. During the years of Rolling Mill operations, the Beta Heat Treating 

ed to process rods as they left the flying shear. The Beta or Salt-Water (NuSal) Heat 
consisted primarily of a furaace and a water quench tank. The furnace used a 50/50 
chloride (NaCl) and potassium chloride (KCl) as a heating medium. Anticipated 

co ntaminants included uranium metal, sodium chloride, and potassium chloride. 

AmsZer-Moron Funuzce. The Amsler-Morton Furnace is adjacent to the Enriched Uranium Restricted 
Area in the southeastern corner of Plant 6. The area is inaccessible because of high radiation 
exposure rates; c01ls 
used to heat-treat cor 
Amsler-Morton 
tank. Anticipatedco 
chloride. 

information in this report has not been field verified. The furnace was 
shutdown in 1970. Like the NuSal Heat Treating Furnace, the 
50/50 blend of NaCl and Kcl. The area also houses a water quench 
include uranium metal, cooling oil, sodium chloride, and potassium 

Vacuumontgashrmace 
The Vacuum Outgas Furnace has. a refractory-ined heating zone and a water-cooled cooling zone. &. 
The furnace and associated instrumentation a~ cjft@.y located at the extreme southern end of Plant 
6. The furnace was used for outgassing and b&&+old .@y- .....,. . coatings of graphite molds that were used 
in Plants 5 and 9. The Vacuum Outgas Furp$ce .$W*<. is &ently empty. . 

Old Water Treatment 
The Old Water Treannent Plant, also horn as the Plant 6 Sump, is located in a separate room in the 
northwestern comer of Plant 6. The Old Water Treatment facility started up when the plant opened 
in 1952. Some components of the facility currently remain in use. 

During the production era, typical wastes sent to the water treatment 
wastewater from the briquetting carousel sumps, slug washer tank fl&, and scrap pickling tank 
fluids. The aforementioned liquids were pumped to the 6OOO gallon acid-hold tank or to the Scrap 
Pickling outside spent acid tank. Other treated liquids included nonacid and/or oily wastewater from 
floor sumps, nearby buildings, pads (storm runoff and fire deluge), oil clarifiers, and the Rolling 
Mill. These liquids were pumped to the 10,OOO gallon inside settling tank or tempo 
outside tank. Anticipated conbmhmts include: MgO; lithium chloride; NaOH; 
lubricating oils; trichloroethylene; 1 , 1 ,l-trichloroethane; lead; carbon tetrachloride; and 

included acidified 

PicklingArea 
The Pickling process area includes two pickling processes, an acid gas handling process, and the 
machining processes coolant clarifier process. 
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Scrap Pickling. The Scrap Pickling equipment consists of a three-wmpartment stainless steel 
that rests on the floor such that the uncovered top is approximately waist-high. 
, ingots, and debris were routinely cleaned of surface oxidation in the Scrap Pickling 

were processed in mesh baskets or trays and then submerged in and moved between 
overhead trackhoist system. The entire Scrap Pickling system was drained at plant 

shutdown in 1989. The tanks are free of visible residue. The trench behind the unit is visibly empty; 
however, the sump pump area currently contains liquids. Anticipated contaminam include: uranyl 
nitrate cooling oils, U308, ammonia, cadmium, chromium, lead, benzene, chlorobenzene, toluene, 
and trichloroethylene. 

y<.:.:.:s.:.>:.w .... , .,......,... . . ., . . . . .. :m .... :E... g$ ,%: .:.:.:.:.. ..... 
Slug Pickling. Vari of uranium cores (collectively known as "slugs") were cleaned in this 
assembly line process washer used a concentrated caustic spray solution as the first step for 
removal of residual salt from the slugs. Following a water spray rinse, some products 
were moved off-line if pickling was not required, but most passed through a concentrated nitric acid 
dip, followed by a water rinse. The process continued with a neutralization rinse, followed by a hot 
water spray-anddip rinse, and ended with hot air drying. The fluids in all of the Slug Pickling tanks, 
and the fan-forced air in the dryer, were 
Anticipated contaminants are ammonia and 

Coolant clarifiers. Three coolant clarifiers 
Metals Fabrication Plant. The coolant oil from the Acmffiridley machines, Turret Lathes, Heald 
Borematic machines, Centerless Grinders, and Cross Transfermatic machine went through clarifiers, 
where the insoluble oil layer was skimmed with rakes. The Coolant Clarifier units consisted of three 
primary components: a tank, flotation cell, and sludge scraper mechanism. The tank was constructed 
with two compartments, for dirty and clean coolant. The flotation 
rotor-stator assembly that provided a froth to entrain the insolubles skimmers driven by a 
separate motor. The sludge scraper mechanism contained a series mounted on a drag 
chain conveyor that was driven at slow speed by a separate motor. 
d u m  metal, cooling oil, water-soluble oil, and hydraulic oil. 

hot-water internal heat exchangers. 

pumps are located near the east side of the 

NO, Desmtctor. The NO, Destructor equipment was installed to serve various acid-related pickling 
processes in Plant 6: the Scrap Pickling operation, part of the Briquetthg Carousel, and part of the 
Slug Washer line. Fumes from collection hoods over those processes were ducted &&@ . ... to&e 
bottom of the NO, Destructor's first scrubbing tower. Flow through the system was pro$Bed by a 
.blower in the roof-mounted exhaust stack. The fumes travelled up the first scrubber, exi& .% at the 
top, entered the bottom of the second scrubber, and finally exited. Sodium sulfide (N$grsolution 
provided the NO, destruction capability. Anticipated contambants are sodium sulfide and NaOH. 

~~:.:.~:.>:.:.~.~~,~~,~.:~~, 
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Six concrete chip samples, 15 concrete core samples, one loose media sample, seven steel coating 
ite sample, and two unknown liquid samples were collected from this component 

on. The following represents the results of the analyses of these samples. 

Radiological Contamination 

Concrete C ~ ~ D S  
A t o h  of five concrete chips samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except five (cesium-137, lead-210, neptunium-237, 
plutonium-241, and 
(americium-241, plut , radium-228, technetium-W, thorium-228, thorium-230, 
elemental uranium, 
each exceeded its baseline value. Uranium-238 exceeded its baseline 
concentmion by a factor of 860, a larger margin than any other radioactive constituent. 

90) were detected. For ten of the detected radioactive constituents 

, uranium-235/236, and uranium-238), the maximum concentration of 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 29&p$ituents, all except two (cesium-137 and 

. strontium-90) were detected. For three of the:$'&&ed .y$<$:. radioactive constituents (radium-228, 
'on of each exceeded its nspective . xw:: whetim-99, ax€d ekmental-), fhe&..* ,&A< .WXXZWatl 

concrete baseline value. ' Elemental uranium exceeded its baseline concentno 'on by a factor of 9.9, a 
larger margin than any other radioactive constituent. 

Only one concrete core Sample from a depth of 'A to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 CoILStiNents, all ex- .s,...,: (americium-241, 
&ium-137, neptunium-237, plutonium-238, plutor1.ium-239/240, a r b & ,  R#$y&&$$ and technetium-99) 
were detected. For one of the detected radioactive constituents (radi&228), ......., the maxjmum 
concentration of each exceeded its respective concrete baseline value&hum-228 exceeded its 
baseline concentration by a factor of 1.7, a larger margin than any other radioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except eight (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutoniUm-239/240, radium-228, stronmm-w, and 
technetium-99) were detected. None of the detected radioactive constituentS exceeded i t s b v e  e...... 

. $p.W??F.?lq$ 

9.:;2 w.. $;:::;< 

.&*, 
concrete baselie value. 3% 

Steel coatings 
A total of seven steel coating samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except one (lead-210) were detected. For 15 of the 
detected radioactive constituents (americium-241, cesium-137, neptunium-237, plutonium-238, 
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plutoniUm-239/240, radium-228, strontium-90, technetium-99, thorium-228, thorium-230, 
elemental uranium, uranium-234, uranium-235/236, and uraniUm-238), the maximum 

f each exceeded its respective concrete baseline value. Uranium-238 exceeded its 
ion by a factor of 240, a larger margin than any other radioactive constituent. 

One loose media and three unknown liquid samples were collected from this component for analysis 
of radioactive constituents. Of these 20 constituents, all except three (cesium-137, lead-210, and 
thorim-232) were 
pl~toni~m-238, plut 

summarg of In0 on 

the loose media and all except seven (cesium-137, lead-210, 
1240, plutonium-241, polonium-210, and thorium-232) in the liquids. 

Concrete C ~ ~ D S  
A total of five concrete chips samples was co~ected from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except five (antimony, cadmnrm a , mercury, selenium, and thallium) 
were detected. For 16 (aluminum, arsenic, barium, .*;. beryllium, chromium, cobalt, copper, iron, lead, 
manganese, nickel, potassium, silver, sodium, v&&iium, <y ..A .... and zinc) of the detected inorganics, the 

' maximum concentration of each exceeded its r&ve .$y.. +&-...:<.:.>: concrete baseline value. Of the inorganics 
with concentrations greater than baseline, leafwas ...e>>. significant, exceeding the concrete 
baseline by a factor of 320. The comntration of inorganics in &o samples from this component 
exceeded 20 times the TCLP limit for lead (greater than 100 mgkg). These samples were collected 
from the rolling mill area and the vacuum outgas furnace. 

$$%most ,,A.A .... 

. 

Concrete Cores 
A total of three concrete core samples from the top %-inch was toll this' component for 
analysis of inorganics. Of 23 inorganic constituents, all except four ny, mercury, selenium, 
and thallium) were detected. For 17 of the detected inorganics ( 
cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, silver, 
sodium, vanadium, and zinc), the maximum concentm 'on of each exceeded its respective concrete 
 baseline^ value. Of the inorganics with concentrations greater than baseline, lead was the most 
significant, exceeding the concrete baseline by a factor of 72. The concatration of 
samples of the top %-inch of concrete cores from this component exceeded 20 times 
One sample from the old water treatment area exceeded the limit for chromium. 
the pickling area exceeded the limit for lead.' 

, arsenic, barium, 

.. . . , 

A total of three concrete core samples from a depth of H to 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic coI1stiNents, all except five (antimony, cadmium, 
mercury, selenium, and thallium) were detected. For 11 of the detected inorganics (aluminum, 
arsenic, chromium, cobalt, copper, iron, lead, nickel, potassium, sodium, and zinc), the maximum 0 
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conCentration of each exceeded its respective concrete baseline value. Of the inorganics with 
greater than baseline, lead was the most significant, exceeding the concrete baseline by 
The concentration of lead in one sample of concrete cores from a depth of 'A to 
pickling area exceeded 20 times the TCLP limit. 

A total of three concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of inorganics Of 23 inorganic constituents, all except four (antimony, 
beryllium, selenium, and thallium) were detected. For 11 of the detected inorganics (aluminum, 

, lead, mercury, potassium, silver, sodium, and zinc), the 
maximum concent& exceeded its respective co~lcrete baseline value. Of the inorganics 
with concentrations baseline, lead was the most significant, exceeding the concrete 

re no detections greater than 20 times the TCLP limit. 

Steel coatings 
A total of seven steel coating samples was c o l l d  from this component for analysis of inorganics. 
All 23 inorganic constituents were detected. For 12 of the detected inorganics (aluminum, antimony, 
barium, beryllium, calcium, chromium, iron, magnesium, manganese, potassium, silver, and sodium), 
the maximum concentration of each exceeded itg&@ective steel coating baseline value. Of the <: <.. 

inorganics with concentrations greater than bas&&&otassium was the most significant, exceding 
the steel coating baseline by a factor of 21. '&e co- 'on of inorganics in three samples from 
this component exceeded 20 times the TCLP limit for one or more of the following: barium, 
chromium, lead. However, as discussed in Attachment A.II.2.6.2, the material from which these 
samples were taken is not considered hazardous. However, if the coatings were removed from the 
material, they may be characteristidy hazardous. 

.xu..*> w<<>&. 

@$; 

Transite ?:A-* g,y-**+.:::: .&.. 
One transite sample, collected from the Rolling Mill process area, wa ...... ... collkted for the analysis of 
TCLP metals. Of the eight TCLP metals analyzed, none were dete&&.:+ 

Smlemental Media 
One loose media sample was collected from this component for analyses of inorganic constituents. 
All 23 constituents were detected except beryllium and thallium. Chromium, lead, and selenium 
concentrations exceeded 20 times the respective TCLP limits in this sample collected$fio@t@Bolling .:.A+ 

Mill Area. 

Three unknown liquid samples were d y z e d  for inorganic constituents. Of 23 constit&%', all but 
six (antimony, arsenic, beryllium, cadmium, mercury, and thallium) were detected, yet none of these 
exceeded the respective TCLP limits. 

::$$$$*~\q~,:K:>:w. 
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Summary of Semivolatile Organic Co- 'on 

le, collected from the Rolling Mill process area, was collected for the analysis of 
e organics. Of the 11 TCLP semivolatiles analyzed, none were detected. 

Surmlemental Media 
One loose media sample was collected from this component for analyses of semivolatile constituents. 
2-Methylnaphthalene; di-n-butyl phthalate; di-n-octyl phthalate; fluoranthene; naphthalene; 
phenanthrene; and 

Three unknown liqui 
2,CDi-methylphenol 
above the respective TCLP limits. 

e detected, but none were above 20 times the respective TCLP limits. 

were analyzed for semivolatile organic constituents. 
lphenol were the only semivolatiles detected, but they were not 

Summary of Volatile Organic Constituents 

Transite 
One transite sample, collected from the Rolling 
TCLP volatile organics. Of the 11 TCLP v 

rocess area, was wllected for the analysis of 
yzed, none were detected. 

Su~~lemental Media 
One loose media sample was collected from this wmpnent for analyses of volatile constituents. 
2-Butanone and toluene were detected, but neither was above 20 times the respective TCLP limits. 

!.w+>:<$,pf,&qm 
< .,.,.,.. '<( q:&. 
.:.:.>:. 

?ihree unknown liquid samples were analyzed for semivola& organi@&&hentss. 
g$JEeqj 

1 , 1 , 1-trichloroethane; 1, l-dichloroethane; 1,2dichloroethene; methyMe <.:.:.> chloride; tetrachloroethene; 
toluene; and trichloroethene were detected, and tetrachloroethene exekded the T U P  limit. 

SummaryofPesticide/PCBCo ' "on 

No major or supplemental media were sanspled for pesticide/PCBs in the Metals Fabrication Plant. 
$ $ p * k W m 2 s R  :.:.::::: ~ .,.,. 
,y @ "$ 

:.x.k .. .x.:.:. 
@ 
$:$ A.IV.3.8 Plant 6 Electrostatic Precbitator (south) (6Q 

Plant 6 Electrostatic Precipitator South (E) is a single-level building adjacent to the ea&de of the 
Metals Fabrication Plant (6A) and wnsists of a poured concrete base and floor, a smHSteel 
frame, and cormgated steel siding and roofing. 

m. 

The building contains an electrostatic precipitator (Precipitron), which handled exhausts vented from 
the machining processes in the Metals Fabrication Plant. The electrostatic elements were typically not 
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powered because exhausts contained moisture. This facility currently contains the Precipitron and air 
ated coataminants for Building 6C are U308 and cooling oils. 

core samples (three depths) were collected at one location to characterize the 
,in this component. The following presents the results of the analyses of these samples. 

Summary of Radiological Co ' '-on 

Concrete Cores 
A total of two co 
for analysis of radio 

uraniUm-235/236) w 
technetium-99, elemental uranium, and uanium-238), the maximum concentration of each exceeded 
its respective concrete baseline value. Elemental uranium exceeded its baseline concentration by a 
factor of 170, a larger margin than any other radioactive constituent. 

les from the top %-inch depth was collected from this component 
ents. Of these 20 constituents, all except eight (americium-241, 

. For four of the detected radioactive constituents (lead-210, 
cesium-137, nepfmi U~O~~UIU-238, plUt0ni~m-239/240, plut0niUm-241, UraniM.r-234, and 

Only one concrete core Sample from a depth of 1-inch was collected from this component for 
analysis of radioactive constituents. Of these ents, all except seven (americium-241, 
cesium-137, nep tunium-237, 39/240, plutonium-241, and thorium-228) 
were detected. For six of the detected (lead-210, technetium-99, elemental 
uranium, uranium-234, uranium-235/236, and uranium-238), the maximum concentdon of each 
exceeded its respective concrete baseline value. Uranium-238 exceeded its baseline concentration by 
a factor of 35, a larger margin than any other radioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was 
for analysis of radioactive constituents. Of these 20 (americium-241, 

thorium-232) were detected. For one of the detected radioactive constituents (radim228), the 
m a x i m u m c o ~  'on of each exceeded its respective COncTete baseline value. Radium-228 
exceeded its baseline concentration by a factor of 1.3, a larger margin than any other radioactive 
constituent. 

from this component 

cesium-137, neptuni~un-237, plutonium-238, plutonium-241, str , tech-99, and 

SummaryofhorganicCo * tion 

Concrete Cores 
Only one concrete core sample from the top %-inch was collected from this component for analysis of 
inorganics. Of 23 inorganic constituents, all except seven (antimony, beryllium, cadmium, mercury, 
selenium, silver, and thallium) were detected. For three of the detected inorganics (cobalt, lead, and 
zinc), the maximum concatration of each exceeded its respective concrete baseline value. Of the 
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inorganics with concentrations greater than baseline, zinc was the most significant, exceeding the 
ine by a factor of 3.1. The concentration of inorganics in samples of the top %-inch of 
from this component did not exceed 20 times the TCLP limit. 

Crete core sample from a depth of % to 1-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except seven (antimony, beryllium, 
cadmium, mercury, selenium, silver, and thallium) were detected. For three of the detected 
inorganics (lead, potassium, and sodium), the maximum concentration of each exceeded its respective 
concrete baseline v the inorganics with concentrations greater than baseline, sodium was the 
most significant, ex concrete baseline by a factor of 1.4. The concentration of inorganics 
in samples of conc 
times the TCLP limit. 

a depth of M to 1-inch from this component did not exceed 20 
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Only one concrete core sample from a depth greater than 1-inch was collected from this wmponent 14 
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for analysis of inorganics. Of 23 inorganic constituents, all except four (antimony, mercury, 
selenium, and thallium) were detected. For four of the detected inorganics (barium, calcium, 
chromium, and cobalt), the maximum concentdm .%., of each exceeded its respective concrete basehe 
value. Of the inorgauics with concentrations gr%r than baseline, cobalt was the most significant, 

concrete cores from a depth greater than I-& frox@kjs component did not exceed 20 times the 

8; w, 
exceeding the concretebaseline by a factor of &@$'he co- 'on of inorganics in samples of 

<...*. C c V . u r h .  

TCLPlimit. 21 

P 

Summary of Organic Contamination 

A.IV.3.9 Plant 6 Electrostatic PreciDitator Morth) (6E) 

.,.,. . . w.2. 
..,.,.,.,...,.. <.d 

@ .:; .....I. ...,......A. ,..... 
!.!.!.!.! 

Plant 6 Electrostatic Precipitator North (6E) is a single-level builh&The building is adjacent to the 
east side of the Metals Fabrication Plant (6A) and consists of a poured COIlcrete base and floor, a 
structural steel frame, and corrugated steel siding and roofing. 

The building contains one process area, an electrostatic precipitator (Precipitron), which handled 
exhausts vented from the machining processes in the Metals Fabrication Plant. The qkt$Qstat#c I.:.:.:. 

elements were typically not powered because exhausts contained moisture. The facility chent ly  .:.:.:o 

are u,08 and oils. contains the Precipitron and air filters. The anticipated co- 

~ ~ $ : & ~ ~ ~ + q y  

...... ... 

,+C<W.> .:.:.:.:.: 

Although a concrete chip sample was scheduled for this component, none was taken because the floor 
is inaccessible. Therefore, baseline concentrations of contamhn& (see Appendix A.W) within each 
material type associated with this component have been used for characterization. 
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A.IV.3.10 Plant 6 Salt Oil Heat Treat Building: (6F) 
reatmexu Building (6F9 is a single-level, rectangular building that adjoins the south end 
abrication Plant (6A). The building consists of a structural steel frame on a concrete 

siding and roofing panels. The building contains an immersion electrode salt 
lten salt tank, an oil quench tank, a hot water washer with attached sump tank, two heat 

exchangers, a trenched floor sump, and a chain conveyor. All of the equipment is included in the 
salt-oil heat treating process. Anticipated commimnts are uranium metal, sodium chloride, 
potassium chloride, and cooling oils. 

were processed in the building salt-oil heat treating system located at 
the south end of rication Plant. This was the only production molten saltdip operation 
at the site which water for quenching. Heat treating and quenching operational 

ctly controlled to achieve uniform core grain properties. The Mark 
31 cores were loaded into steel baskets and heated in a 50/50 molten salt mixture of sodium chloride 
and potassium chloride. The furnace was electric, with three pairs of water-cooled electrodes. The 
cures were quenched in 131°F oil recirculated for temperature control. 

.<:. 

Three concrete core samples (three depths collec&&,from a single location), one masonry chip sample, 
one-steel coating sample, and one unknown li@&j.&mple were collected to characterize the 
con- 

$( %$, 

- 'on in this .coqmm. The folio* pr& the of the analvses of .*::>. .!.S$*&w$,: 

Summary Of Radiological Contaminaton 

Concrete Cores 
A total of five concrete core samples from the top %-inch depL wS&#Beu$d from this component 
for analysis of radioactive constituents. Of these 20 constituents, all &$ccep$'ko &pw.&+ (cesium-137 and 
lead-210) were detected. For 11 of the detected radioaaive cons t i tu~  (aiaericium-241, 
neptunium-237, plutonium-239/240, radium-228, technetium-99, thdkn-228, thorium-230, elemental 
uranium, u.raniusn-234, dum-235/236, and uranium-238), the maximum concemat~ 'on of each 
exceeded its respective concrete baseline value. Uranium-234 exceeded its baseline concatration by 
a factor of 840, a larger margin than any other radioactive constituent. 

$8, 

~ ~ > ; m : > ~ * y : + . ~ ~  
A total of five concrete core samples from a depth of IA to 1-inch was collected f r o ~ ~ ~ ~ n e n t  
for analysis of radioactive constituents. Of these 20 constituents, a~ except six (ameri&~1, F...: 

cesium-137, lead-210, neptunium-237, plutonium-241, and strontium-90) were detected. $$or seven of 
~ the detected radioactive constituents (radium-228, technetium-99, thorium-230, e l emd%bium,  
uranium-234, uranim-235/236, and uranium-238), the maximum comentration of each exceeded its 
respective concrete baseline value. Elemental uranium exceeded its baseline Concentration by a factor 
of 66, a larger margin than any other radioactive constituent. / 
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A total of five concrete core samples from a depth greater than 1-inch was collected from this 
analysis of radioactive constituents. Of these 20 constituents, all except four 

-210, neptunium-237, and plutonium-241) were detected. For nine of the detected 

, uranium-234, uranium-235/236, and uranium-238), the maximum concentration of 
ituents (americium-241, radium-228, technetium-99, thorium-228, thorium-232, 

each exceeded its respective concrete baseline value. Technetium-99 exceeded its baseline 
concentration by a factor of 23, H larger margin than any other radioactive constituent. 

Masonrv Chm ' s  
was collected from this component for analysis of radioactive 

, all except 13 (americium-241, cesium-137, neptunium-237, 

35/236, and uranium-238) were detected. For four of the 
1, pOI0niUm-210, th01k~-228, thorium-230, 

detected radioactive constituents (lead-210, radium-228, technetium-99, and elemental uranium), the 
maximum concentmion of each exceeded its respective concrete baseline value. Elemental uranium 
exceeded its baseline concatration by a factor of 78, a larger margin than any other radioactive 
Constituent. 

Suwlemental Media 
One unknown liquid sample was collected 
constituents. Of these 20 constituents, all except seven (americium-241, neptunium-237, 
polonium-210, radium-226, radium-228, strontium-90, and thorium-232) were detected. 

nent for analysis of radioactive 

Summary Of Inorganic Contamination 
:*.$::$:vs5?..:$5m. ::?:., .>A. 

...A,: :.:* 
$gl,--$; 
.........,,.,.,,I .,..,.. Concrete Cores 

A total of two concrete core samples from the top %-inch was colleckl w.... fr& this component for 
I. a. 

analysis of inorganics. Of 23 inorganic constituents, all except 11 @khony, beryllium, cadmium, 
cbromium, cobalt, copper, mercury, nickel, potassium, silver, and thallium) were detected. For ten 
of the detected inorganics (aluminum, arsenic, barium, lead, magnesium, manganese, selenium, 
sodium, vanadium, and zinc), the maximum concentraton of each exceeded its respective co~lcrete 
baseline value. Of the inorganics with concentratiolls greater than baseline, lead was the most 
significant, exceeding the concrete baselie by a factor of 13. There were no 
20 times the TCLP limit. 

Only one concrete core sample from a depth of 'A to 1-inch was collected 
analysis of inorganics. Of 23 inorganic constituents, all except 11 (antimony, beryllium, cadmium, 
cobalt, copper, mercury, nickel, potassium, selenium, silver, and thallium) were detected. For nine 
of the detected inorganics (arsenic, barium, chromium, iron, lead, manganese, sodium, vanadium, 
and zinc), the maximum concentration of each exceeded its respective concrete baseline value. Of the 
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inorganics with concentrations greater than baseline, lead was the most significant, exceeding the 
by a factor of 5.6. There were no detections grater than 20 times the TCLP limit, 

e core sample from a depth greater than 1-inch was collected from this component 
inorganics. Of 23 inorganic constituents, all except 12 (antimony, beryllium, 

chromium, cobalt, copper, mercury, nickel, potassium, selenium, silver, sodium, and thallium) were 
detected. For nine of the detected inorganics (aluminum, barium, cadmium, calcium, lead, 
magnesium, manganese, vanadium, and zinc), the maximum concentration of each exceeded its 
respective concrete value. Of the inorganics with concentrations greater than baseline, 
vanadium was the 
detections greater the TCLP.limit. 

Masom Chi~s ''. 

only one masonry chips samples was co~ected from this component for am~ysis of inorganics. 0 f 2 3  
inorganic constituents, all except seven (arsenic, beryllium, cobalt, mercury, silver, thallium, and 
vanadium) were detected. For eight (antimony, chromium, copper, iron, lead, potassium, sodium, 
and zinc) of the detected inorganics, the 
concrete baseline value. Of the inorganics 
most significant, exceeding the concrete basel 
than 20 times the TCLP limit. 

, exceeding the concrete baseline by a factor of 4.3. There were no 

ncentration of each exceeded its respective 
ons greater than baseline, lead was the 

factor of 9.0. 'here were no detections greater 

Steel Coatims 
Only one steel Coating sample was collected from this coqnent for analysis of inOrganicS. Of 23 
inorganic constituents, all except beryllium was detected. For eight of the detected inorganics 
(antimony, copper, iron, manganese, nickel, potassium, silver, aud%Wm&the maximum 
& n d o n  of each exceeded its respective steel coating baseline vis'tue @p&$j$ &f the inorganics with 
c o n d o n s  greater than baseline, potassium was the most signific&t, exweding the steel coating 
baseline by a factor of 9.5. The conchtration of inorganics in fomdbples from this component 
exceeded 20 times the TCLP limit for one or more of the following: barium, cadmium, chromium, 
and lead. However, as discussed in Attachment A.II.2.6.2, the material from which these samples 
were taken is not considered hazardous. However, if the coatings were removed frm the material, 

$$ 

they may be characteristically hazardous. 

S ~ ~ ~ l e m e n t a l  Media 
One unknown liquid sample was collected from this component and analyzed for inorgan& 
constituents. All of 23 inorganic constituents but nine (aluminum, arsenic, beryllium, &%a, 
mercury, selenium, silver, thallium, and vanadium) were detected, but none of them exceeded the 
respective TCLP limits. 
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Summary Of Semivolatile organic Co ' "on 

iquid sample was collected for analyses of semivolatile organic constituents. 
xy1)phthalate was the only detected constituent, but it did no exceed the TCLP 

Summary Of Volatile Organic contamination 

SuDDlemental Media 
One unknown liqui 
Tetrachloroethene w 

SUmmargOfPeSti on 

collected for analyses of volatile organic constituents. 
detected Constituent, but it did no exceed the TCLP limit. 

limit. 

No major or supplemental media were sampled for pesticide/FCBs in the Plant 6 Salt Oil Heat Treat 
Building. 

A.IV.3.11 Plant 6  sum^ Building: (6G) 
The Plant 6 Sump Building (6G) is a newly 
northwest comer of the Metals Fabrication 
steel frame with metal siding and roofing. was built on a reinforced concrete pad. 

A survey was performed to confirm the absence of significant radiological surface contamhti on. 
The results indicate an average total surface commination of 1263 dpm/lOO ud (beta-gamma), well 
below the sampling criteria of 5000 dpm/lOO an2, and an average re&tmb€e surface commination of 
85 dpd100 ad (beta-gamma), well below the sampling criteria of 1 
no inausive samples were taken, and baseline commtrat~ 'Ons of 
within each material type associated with this component have been&d for characterization. 

ed, multi-story structure located on the 
The Plant 6 Sump Building is constructed of a 

* 

d100  d. Therefore, 
(see Appendix A.lV) 

A.IV.3.12 Recoven Plant (8A) 
Recovery Plant (8A), a twestory structure located on the south side of lOlst Street between A and B 
streets. The building consists of a structural steel frame on a reinforced poured concrete foundation, 
reinforced concrete ground floors, transite interior and exterior siding panels (insulat@n . 
between panels), and transite roof panels. The second floor is primarily k e l  grating witb'sorne 
concrete flooring. Plant 8 is attached to the new Rotary Kiln/Drum Reconditioning Buildbg (8C) to 
the south. It converted uranimantabing residues and off-specification and scrap uramuru metal to 
more suitable chemical forms for recycling to the production process in the Ore Refinery Plant (2A). 
The materials processed for recovery in the Recovery Plant included mostly metal chips and turnings, 

: a m s : y w ;  

$3:; 

pJ$ 

.:.A,:.. &;w&. 

off-specification green salt from the Hydrofluorination Plant (4A), dust collector residues, and sump 
cakes. 
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The Recovery Plant has one inactive HWMU located in the north central area of the plant. It is 

is to be attained through CERCLA response. Steel,’ firebrick, concrete, and 
are the materials expected to be generated by its closure. For more infomation on 

because it is reported to have handled solvents (EPA waste code ~002). 

Appendix K, Table K-1. 

Recovery Plant consists of 16 process areas, some of which contain or contained more than one 

the discussion of each process area. 

Oxidation Furnace # 
The oxidation furnace installed in 1953 in the southeastern corner of the plant. It is a 
six-hearth, refract0 industrial furnace used periodically until 1988 for the recovery of 
enriched uranium material and the treatment of depleted uranium waste. This furnace has the same 
design as the oxidation furnace No. 2. 

process unit during the history of the Recovery Plant. Anticipated contaminants are summafized in 

Enriched uranium scraps from several production+.lauts were oxidized to black oxide in oxidation 
furnace No. 1, screened by rotexing, and then r;&odu& into the production process at the Ore 
Refinery Plant. Alternatively, depleted uranik g..*%X< F&!@ “A........ was oxidized and/or dewatered for volume 
reduction and free water removal before packqging ,:.:,y&w <U;lti’”. &k3.transport . to disposal or storage. Besides . 

uranium in varying levels of enrichment, some of the &rials fed to the oxidation furna~e in these 
opemtions contaiued RcRA-listed chlorinated solvents; therefore, the equip& has been i d d e d  as 
aHWMUunderRCRAstatutes. . 

$.> 

. . . ..;:.:. 

’ 
An Amerjet dust collector and a scrubber system treat the dust a n d r M w m  :=< from the furnace. 
Both are considered HWMUs. The dust collector provided ventihti&for *;z &e drumming station, .:;.:.:w%@$ 
which receives collector dust discharges, and the produd dnmrming &ion! ?*% The scrubber system 
was a dedicated venturi scrubber that.used water as the scrubbin%. &n and received off-gases 
directly from the furnace vents. Anticipated commimnts include uranium 0 oxide, uranium (up to 
1125 percent enriched), Egh grade residues, ammonimn diuranate calces, oily sludges, and mercury. 

p;<$$;pzq%~< 
Oxidation Fmpace #2 
The oxidation furnace No. 2 is located near the east end of Plant 8, along the north *all.@gt ;+:.:. @a 
six-hearth, refractory-brick-lined, industrial furnace that operated from the mid-1950s thr@@gh yF* 1987. 
The furnace is 54 inches in diameter and 25 ft high. Oxidation furnace equipment i n c l d  a drum 
dumping station, from which the feed material was transported to the furnace via a flemiekrew 
conveyor that discharged into the top hearth. Drop holes allowed the feed material to fall from one 
rotating hearth to another. Product exiting the furnace was discharged from the sixth hearth into a 
watercooled screw, conveyed to a bucket elevator, and then lifted and dropped into the drum 
packaging station. 
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Several types of enriched uranium feed materials were processed through oxidation furnace No. 2, 
collector sludges, materials such as green salt with magnesium oxide from the Green 
off-specification uranium from various production plants. These materials were 
cium uranate for reprocessing through the Ore Refinery Plant. 

A Wheelabrator dust collector and a scrubber system provided treatment of dust and off-gases from 
oxidation furnace No. 2. The Wheelabrator unit collected dust from the furnace product drumming 
station and feed drum dumping station. The dedicated scrubber system was a venturi scrubber using 
ten percent caustic (s droxide) as the scrubber solution for off gases from the furnace vents. 
Anticipated co de uranium 0 oxide, sodium hydroxide, calcium uranate, calcium 
fluoride, and mercury 

Graphitelkmace ..' 

Installed in 1953, the graphite furnace was used for only about three months in early 1960 and has 
been completely removed. The 2-ft-wide, 10-ft-long furnace was a moving hearth (chain grate) 
gas-fired furnace used for processing co ntamhkd graphite. This graphite was mostly furnace 
crucibles that were jawcrushed in the Metals 

0.71 percent enrichment) and graphite. 

Mufne Furnace 
The muffle furnace is a single-hearth furnace built in the 1950s, used during the 1980s only for a 
three-week test period in 1983, and closed in-place in 1985. The unit design was a 
refractory-brick-limed, steel hearth capable of both forward and revem rabbling, 8.5 ft in diameter 

ction Plant (5A), as well as select feed material, 
processed for the recovery of black oxide. include uranium metal (up to 

and 20 ft in height. The furnace was operated with variable retent.iW-;io :.:e obtain complete 
oxidation of the feed material. 

$8 
@-.>*<? 
- . ?  e.:< .......,.., *& 
. . . . . 0 .. 
I ...... 

Materials fed to the furnace during the 1983 test included enriched o&qecification green salt and 
filter cake with a high lime content. Upon completion of the test, the furnace was run to "dead bed," 
thereby recovering the end product, calcium uranate. This material was returned to the production 
operation in the Ore Refinery Plant. 

s : < * s 5 < ? x p z $  

A scrubber system and two Amerjet dust collectors handled off-gases and dust gene* & baffle 
furnace operation. One dust colledor controlled dust from the furnace feed drum d u m p 4  station, 

. one of three access doors to the furnace hearth, and the dust drumming station beneath &dust 
collector itself. The other dust collector controlled dust from the two remain@ furnace hearth access 
doors, the furnace product dmmmhg station, and the dust drumming station for the scrubber itself. 
The dust collectors were removed in 1991. The Amerjet collectors use filter bags that, when spent, 
were processed through the box furnace. The scrubber for off-gases from the muffle fumace was also 
used for the primary calciner. 'The scrubber was a venturi unit using, at Merent times, either water 
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or ten percent caustic for the scrubber solution. A holding tank collected scrubber solutions that 
the venturi to allow reuse of the water and chemical. This scrubber system was 

in 1991. Anticipated contaminants include: U308, MgF,, arsenic, lead, wet 
cakes, prill, lithium, and potassium carbonate. 

Box Furnace 
The box finace is a single, gas-fired furnace located outside the Recovery Plant, immediately 
adjacent to the north wall of the building next to the muffle furnace. The box furnace is constructed 
of angle iron and sheet metal and is lined with refractory brick. It was installed in the mid-1950s and 
Operated re than 30 years, converting scrap uranium into black oxide and burning 
other contaminated ash suitable for reprocessing in the Ore Rekery Plant. The box 
furnace operation w simple, with batch feeding, manual rabbling, and hand raking of ash 
into product drums. 

Scrap materials fed to the box furnace included off-specification Uranium and thorium tetrafluoride, 
dirty prill, off-specification uranium derbies from the Metals Production Plant (5A), 
high-uraniumantent mill cleanout from the Preparation Plant (lA), and partially oxidizec.metal 
oxidation feed. Contaminated materials includ&&s, e; .:.:.:.,, Nters, cloth, paper, and other burnable trash 
containing uranium; dust'collector bags from &e&htion control equipment; and Rockwell smelting 
furnace cleanings from the Metals Productioahnt&A). ,..&.. ,,w..,4,s ' The box furnace is considered to be a 
HWMU. 
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A dedicated venturi scrubber system handled off-gases from the box furnace. .Water was the 
scrubbii solution; a holding tank near oxidation furnace No. 1 collected used scrubber water for 
reuse and solids settling. Anticipated co- include: u r a n i u @ ~ ~ u p  p r to 1.25 percent 
ekicbment), oil, and solvents (1 ,l,l-tricMoroethane; tri&loroethyle& :,<*$,- pe&loroethylene), and e& q.. s 
magnesium. @ 

&.A& 2%: 

UFm Reversion 
The green salt reverter was a horizontal, electrically heated, ribbon flight retort reactor used to revert 
scrap green salt to black oxide. Only operated for green salt reversion from 1956 to 1958, the 

.,.,. .. 
The reverter unit was used for six months in 1966 to process 59 metric tons of thorium tkbfluoride > : ~  

and produce thorium hydroxide, with hydrofluoric acid as a by-product. The green salt &&erter was 
equipped with a dust collector and scrubber; all of this equipment has been removed. &kpated 
co mmhants include: UF4, HF (aqueous and anhydrous), KOH, thorium oxalate, and thorium 
hydroxide. 
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Old Rotary Kiln 
kiln is located in the southeastern part of Plant 8 (8A) and operated from 1952 to 
-ft diameter, rotating steel cylindrical kiln and is lined with refractory brick. The 
r the drying, roasting, and oxidation of recoverable materials, which were fed to the 
-floor feed dumping station located at the west end of the kiln. The end products 

contahing recoverable uranium exited the east end of the kiln at the first-floor product drummin g 
station and were reused as feed stock in the Ore Refmery Plant. The old rotary kiln also treated 
waste by volume reduction (dewatering) before shipment off-site. 

The old rotary 
collector was c o d  
chamber, and drump 
handled either as material for the Ore Refinery Plant or waste, d-g on uranium 
levels. The dust collector has been removed. The scrubber system was similar to those discussed in 
the earlier sections. 

with both a dust collector and a scrubber system. The dust 
ect partidate emissions from the drum dumper, feed tray, breach 
tation of the kiln as well as the primary calciner. The dust was 

The materials fed to the old rotary kiln consisted.~f ,..... a large variety of uranium and thorium process 
materials, including sump cakes, magnesium flud&je, ..:.: a:.:% machining chips and turnings, ami thorium . 

oxide, oxalate, and hydroxide. Dry material by screw conveyor, while wet feeding was 
by manual raking from a drum dump tray. Kiln pr&cts could be conveyed to a silo on the Plant 8 
East Pad (74C) addition to b e i i  packed in drums. Anticipated'commbnts include uranium 
tetrafluoride, uranium metal (up to 0.95 percent enriched), thorium, sodium hydroxide, highnow 
grade residues, tributyl phosphate, lubricating, hydraulic, and cooling oil sludges. 

.F<,.'*' A. _. :.:., 

.$::*::&?.:. *.s*;+x..: 

sx.::>R.. . .,..:p . * ,= ..y, y;:: .>..... BallMill x.:..... 

uranium residues to facilitate dissolution in hydrochloric acid digestej& w "he ball mill has been 
removed. Two principal feeds to the ball mill, magnesium fluori&crushed carbonate salts, were 
raked into the mill feed chute for wet milling (with water from a recycle tank) to a slurry that was 
transferred to a digester by pumping. Anticipated co- are MgFz and slag. 

f ie  ball mill was 1- on the east end of the first floor of plant 8 &d wi used for millinP scrap 
$w<:wx<::7>g 

<K.:.:<.>,>:+>>y, Y .. Primary calciner 
...,. _. . . .. _. <>.$$$$ . 

The primary calciner, installed in 1953, is located on the east side of Plant 8. Operami fnte-ttently :*:::: 

until 1989, the calciner consists of an eight-hearth, gas-fired industrial furnace with pour& .:.:.:.:. concrete 
hearth decks and an automatic rabble. The unit is 13.5.ft in diameter with a refractory-lif;ed .:= steel 
shell. The primary calciner was used for drying and roasting of recoverable uranium &tEorium 
residues and wastes, but it was used exclusively for wastes processing after 1985. Many of the feeds 
were the same as were fed to the old rotary kiln, some of the post-1985 wastes dried in the primary 
calciner included slag leach cake, neutralized -e, and sump cake from the Eimco filter in the 
water treatment./filtration process. Some of these wastes, such as spent solvents, contained hazardous 
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constituents; therefore, the equipment has been classified as a HWMU. The primary dciner has a 
that also served the old rotary kiln, as described above. The scrubber system for the 
r was shared with the d e  furnace. Anticipated Contaminants include uranium (up 
enriched), sodium hydroxide, magnesium fluoride, and mercury. 

Rotex Screening 
The vibrating rotex screening unit is located west of the primary calcher and spans both the lirst and 
second floors in the Recovery Plant. The rotex screening unit operated intermittently from the 
mid-1950s to 1989, separating particles of reclaimed and waste material that were larger than 
eight mesh from tho 
while the former was 
repackaging both r 

eight mesh. The latter was shipped to the Ore Refinery Plant, 
in the Recovery Plant. An additional use of the rotex unit was for 

waste materials into drums. 

Airborne emissions from the rotex screen were handled in a dust collector situated in the penthouse 
area on the roof of the Recovery Plant. This unit uses filter bags, which have been piaced on the unit 
since the rotex screen was shut down. During routine operation, collector residues were either 
reprocessed in the Ore Refhery Plant, s Id Metal Dissolver Pad (Component 74Q), 
or drummed as waste for disposal off-site. 

WilliamSMill 
The Williams crushing hammer mill is 1 
kiln arid oxidation furnace No. 1 process areas and was taken out of service in the 1960s. The 
Williams unit (also known as a slugger crusher) was designed for both wet and dry crushing of 
materials up to six inches in diameter. Feed materials were introduced into the mill via the drum 
dumper. Materials such as magnesium fluoride, sludge, incinerator ash, 

1AhClldminus 
?h inch. Williams mill products were drummed and transferred to in the 
hydrometallurgical system for uranium recovery processing. 

contarmnants are U308 and IF4. 

floor of Plant 8, between the old rotary 

furnace salts, and dust collector sludges were reduced to fractional 

The Williams unit is equipped with blowers, ductwork, and a cyclone separator for dust control. 
Presumably, the air discharge from the cyclone vented to the atmosphere above the roof of Plant 8. 
Anticipated contaminants are uranium (up to 0.95 percent enrichment) and M e 2 .  

g.p?.y$$%?q&;z: 
8 $p ..$ 
x ..,fi , 

Oilcentrifuge g’ 
The oil centrifuge was located next to the uranyl ammonium phosphate (UAP) fumace a& was 
intended to remove solib from waste oil for use as fuel for the UAP furnace. c o d  waste 
oil was first held in a decant tank to remove water and then passed through the centrifuge and stored 
in two large storage tanks. The tanks were located on a diked concrete pad south of Plant 8. The 
centrifuged waste oil was never used in the UAP furnace and the centrifuge and tankage have been 
removed. Anticipated contaminants include: carbon tetrachloride, tetrachloroethylene, 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

0 

23 

24 

25 

26 

27 

. m  
29 

30 

31 

32 

33 

34 

35 

36 

n 
38 

G:\CRU3-WPX-A.W AN-106 



FEMP-OU3-RVFs-DRAFT 
September 11,1995 

trichloroethylene, 1,1, 1-trichloroethane, acetone, ethylbenzene, methyl ethyl ketone, toluene, and 

cayTrea6ment 
ea covers roughly the northwestern two-thirds of Plant 8 and contains or contained 

most of the wet processing units for scrap recovery and water/wastewater treatment. Some of the 
units are still in operation for storm-water and wastewater treatment. 

Hydrometallugid System. The hydrometallurgical system was the wet processing system for 
uranium recovery fr 
the ammonium 
(dissolution), precipi 

, crushed, and rotexed low-grade residues. Two processes, kuown as 
and UAP processes, were used and consisted generally of digestion 
on, and wastewater neutralization. 

The UAP process, used from 1958 to 1%7, consisted of digestion of the residues with hydrochloric 
acid in the five digestion tanks (Dl01 through D105) on the first floor and filtration of the slurry 
through the two Eimco filters, which are rotary drum vacuum filters p m a t e d  with diatomaceous 
earth that are located on the second floor. The filter cake (tailings) was discarded to waste pits west 
of the produdion area, while the 
received ammonium hydroxide and phosphori . The resultant slurry, contain@ 
precipitates of UAP, was filtered on two 01 
second floor south of the digesti 
while the Oliver filtrate was neutralized with caustic or lime, filtered again on the Oliver filters, and 
pumped to the General Sump (Component 18B). The UAP Oliver filters have beem removed, while 
most of the rest of the UAP process units and tanks are still in place and either in use for water 
treatment or abandoned in place. Anticipated contaminants 
magnesium. 

The ADU process, used from 1955 to 1957 and again from 
located on the second floor and' west of the Oliver filters that are situated along the north wall of the 
Recovery Plant. The filtered digestion liquor was heated and reacted with ammonium hydroxide to 
precipitate ADU, which was filtered on the west Oliver filter. The ADU cake was then sent to the 
UAP furnace, and the filtrate was treated as described above for the UAP process. 
con- include: uranium (up to 0.95 percent enrichment), MgF,, Hcl, coppef,: 

and ammonium hydroxide. 

U?tA?W Process. From 1962 to 1964, the WINLO process was operated as a 
relatively pure, high-assay uranium materials to the Green Salt Plant. Black oxide from the furnaces 
and UAP and metal dissolver liquor were dissolved in hydrochloric and nitric acids and filtered on the 
Eimco filters. The filtrate containkg uranium was then treated with 30 percent hydrofluoric acid, 
copper sulfate, and sulfur dioxide. The resultant green salt precipitate was filtered on a horizontal 

* trate was pumped to precipitation tanks that 

rotary drum vacuum filters located on the 
was sent to the UAP furnace for drying, 
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pan filter, passed through a dryer, and sent to the Green Salt Plant for further processing. Filtrate 
neutralized with lime slurry and pumped to a waste settling pit. All related 

t the Eimm filters) and tankage, including a sulfur dioxide gas tank north of Plant 8, 
. Anticipatedcontammn ' ts include: U308, uranyl ammonium phosphate cake, 

, aqueou~ HF, Mod, SO,, and UF4.  
Wafer Trearrment/Filtrat. This process served as a wastewater treatment system for the site, 
including storm water, process water, and perched water. Portions of the system are still in use. 
Wastewater streams were pumped into the digesters, where hydrated lime was added for 
neutralization, and the wastewater was then filtered through the Oliver filters. The filtrate was 
transferred to hol the north side of the Recovery Plant before behg pumped to the 
Generalsump. The ter cake was drummed and sent to the old rotary kiln or primary 
calciner for drying. 

An exception to the above process scheme for wastewaters from other plants is the handling of 
raffinate sump water from the Ore Refinery Plant during the 1980s. This raffinate sump water was 
transferred to the Recovery Plant for the recovery of recyclable -rial and handled by first 
segregating the stream in holding tanks. Then the wastewater was treated with caustic at a Ph of ten 
to 11. The treated wastewater was filtered Eimco filter, and the filtrate was analyzed for 
uranium, copper, and Ph. The filtrate was the General Sump if it proved to be 
in-specification. 

Wastewaters from the building were mllected mostly in the main floor sump, except for the spent 
scrubber solutions and a few small diked and sump areas on the sepnd floor, which were pumped 
directly from their points of generation. From 1955 through 1971 when the hydrometallurgical 
processes were in operation, these wastewaters were neutralized wiWeaHi%in a neutralization tank. 
After 1971, the wastewaters were treated in the digester tanks, filter& samgled, and discharged to 

:s::: 5 

$$&$s$4$& 
$g g 

:<w i*, 
, &.>::::: .._ 

.~ rl. the General Sump like the other plant wastewaters. 
...."...A,.. . 

The Plant 8 perched water treatment unit is situated in the northwes& comer of Plant 8. The 
system operates under the requirements of a CERCLA removal action. This particular area was not 
used during the historical operating period of the Recovery Plant according to available plant records. 

include: d u m ,  thorium, NaOH, Hcl, and diatomamus earth. Anticipated contamkn& g $ , p x $ ~  
@ 'f: 
<.J .' 
$ UAP Furnace 

The UAP furnace was a &hearth, gas-fired furnace located west of the old rotary kiln al& the south 
wall of Plant 8. As discussed above, the UAP furnace was used to dry UAP and ADU'&& cakes 
from hydrometallurgical processing of residues. The UAP furnace had a dust collector but apparently 
not a scrubber system. The furnace and dust collector have been removed. Anticipated Contaminants 
include uranyl ammonium phosphate cake, ammonium diuranate cake, wet low grade scrap cake, 
mercury, and sodium hydroxide. 
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Thorium Storage Silo 
recovered in Plant 8 processes were stored in an elevated steel silo located on 
(74C). The southeastern corner of the old rotary kiln area was the feed point for 

transferred the thorium materials outside to a bucket elevator. A raised conveyor 
the material for top entry into the silo. The silo and the conveyor/elevator system 

were removed in 1988. Because all equipment has been removed and this process area is located on 
another component (Plant 8 East Pad), no sampling will be proposed for this process area. 
Anticipated con- include thorium hydroxide, thorium oxalate, and thorium oxides. 

located north of the Recovery Plant within diked concrete containma 
Three horizontal cylindrical steel tanks currently occupy a location 

east of the filtrate Plant 8 Noah Pad (74R). Two of the tanks are 17,000 gallons each 
and provide bulk storage for caustic. The third is a 12,25@gallon sodium oxalate storage tank and is 
marked. Historically, this area was used for the bulk storage of phosphoric acid and sulfur dioxide. 
The phosphoric acid tank is now being used as the sodium carbonate tank. The sulfur dioxide tank 
has been removed. Anticipated 

Two masonry (one sampled for chemical co 
co- ' 'on), 22 concrete chips, nine co 
coatings, 1 transite, three loose media, one sediment and two unknown liquid samples were collected 
to characterize the commination in this component. The following represents the results of the 
analyses of these samples. 

n and one sampled for radiological 
into 3 samples), 29 steel 

s$; 

335; :: 

.,...,... .,............. e!$ 
*::.:.:A.,...w A,... . .:+:.:. ..:. 
:s:: Concrete ChiDs 

A total of 12 concrete chips samples Was co~ected from this 
constituents. Of these 20 constituents, all except one (lead-210) were detected. For 17 of the 
detected radioactive constituents (americium-241, cesium-137, neptunium-237, plutonium-238, 

thorium-228, thorium-230, thorium-232, elemental uranium, Uranium-234, 
uranium-238), the maximum conceIltfation of each exceeded its respective 
Elemental uranium exceeded its baseline concentration by a factor of 640, a larger 
other radioactive constituent. 

>for analysis of radioactive 

pl~t0ni~1~1-239/240, plutonium-241, p010niUm-210, radium-228, teChnetium-99, thorium-227, 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except ten (americium-241, 
cesium-137, lead-210, neptunium-237, pl~t~niUm-238, plutoni~m-239/240, plutonium-241 , 
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polonium-210, radium-228, and strontium-90) were detected. For eight of the detected radioactive 
, thorium-227, thorium-228, thorium-230, elemental uranium, 

35/236, and dum-238) ,  the maximum concentration of each exceeded its 
ine value. Technetium-99 exceeded its baseline concentration by a factor of 

gin than any other radioactive constituent. 

Only one concrete core sample from a depth of !4 to 1-inch was collected from this COmponeIlt for 
analysis of radioactive constituents. Of these 20 constituents, all except nine (americium-241, 
cesium-137,lead-210, neptuuium-237, plutonium-238, plutonium-239/240, plutonium-241, 
p010niUm-210, and s 
(radium-228, t 
uranium-238), the 
Technetium-99 'ex 
radioactive constituent. 

were detected. For seven of the detected radioactive constituents 
27, elemental uranium, uranium-234, uranium-235/236, and 

ntration of each exceeded its respective concrete baseline value. 
me concema~ 'on by a factor of 75, a' larger margin than any other 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 mnstituents, all except six (americium-241, 

2% 
cesium-137, plutonium-238, plutoniUm-239/24O~~~onium-210, and strontium-90) were detected. For 
eight of the detected radioactive constituents (u&@&um-237, .:.:. technetium-%, thorium-227, 
thorhms230, elemental uranium, urauium-2g. *235/236, *u*x and uranium238), the maximum 
concentration of each exceeded its respeCri.ve*&mete baseline value.' Technetium-99 exceeded its 
baseliie concentration by a factor of 10, a larger margin than any other radioactive codtuent. 

Masonrv Chn, ' s  
Only one masonry chrp sample was collected from this component Waadysis ss of radioactive 
&nstituents. Of these 20 constituents, all except two (lead-210 and &ontium-90) .:.:.:.: ...,,. w*..:<.:.: were detected.. For 
16 of the detected radioactive constituents (americium-241, cesium-l3!l, ~tunium-237, 
plutonium-238, plutonium--239/24O, polonium-210, radium-226, -228, technetium-W, 
thorium-228, thorium-230, thorium-232, elemental uranium, uranium-234, uranium-235/236, and 
uranium-238), the maximum concentration of each exceeded its respective concrete baseline value. 
Technetium-W exceeded its baseline concentration by a factor of 160, a larger margin than any other 
radioactive constituent. 

:::::::"u... 

@: 

Steel coatings 

A total of 16 steel coating samples was collected from this c o q n e n t  for analysis of rad%ctive 
constituents. All of these 20 constituents were detected. For 19 of the detected radio&v? 
constituents (americium-241, cesium-137, lead-210, neptunium-237, plutonium-238, 

technetium-99, thorium-228, thorium-230, thorium-232, elemental uranium, uranium-234, 
uranium-235/236, and uranium-238), the maximum Concentraton of each exceeded its respective 

pl~t0ili~-239/240, plutonium-241, p01OniUm-210, radium-226, radium-228, StrontiUm-90, 
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concrete baseline value. Technetium-99 exceeded its baseline concentration by a factor of 690, a 
largtzpmzgjg . x : .  than any other radioactive constituent. 

,.:e::., ...... ...A,. . ........... c... . i.. ...... 
:::H ........ . 
:.:.:.>: 2.. ..... 

1 

2 

3 

4 '  

5 

component for analysis of radioactive constituents. AU of these 20 constituents were detected in the 6 

7 loose media and sediment and all except 11 (americium-%l, cesium-137, neptunium-237, 
plutonium-238, plutonium-239/240, polonium-210, radium-228, strontium-90, thorium-228, 
thorium-232, and uranium-235/236) in the liquids. 

summary of In0 on 

Concrete C ~ ~ D S  

8 

9 

10 

11 

12 

13 

A total of 12 concrete chips samples were collected from this component for analysis of inorganics. 14 

Is 

16 . 

17 

18 

19 

20 

3 

P 

23 

24 

Of 23 inorganic constituents, all were detected. For 22 (aluminum, antimony, arsenic, barium, 
cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, .&:. and zinc) of the detected inorganics, the *-- 
maximum concentration of each exceeded its r m v e  & :$& Of the inorganics . 
with concentrations greater than baseline, lead&#?%e most significant, exceeding the concrete 
baseline by a factor of 150.. Theconcmtrati& .,,,.w,:+ of dbrganics ,&W*>..d: in five k p l e s  from this component 
exceeded 20 times the TCLP limit. These include one sample for barium (greater than 2000 mgflrg) 
from the ball mill area, one Sample for cadmium (greater than 20 mgkg) from the muffle furnace 
area, one sample for chromium (greater than 100 mgkg) from the ball mill area, and two samples for 
lead (greater than 100 mgkg) from the ball mill and UAP furnace areas. 

. 

concrete baseline value. 

0 
:s,:c ;$B 
#$j$$*$*:.$ Concrete Cores 

A total of four concrete core samples from the top %-inch was coll- from this component for :e? 

analysis of inorganics. Of 23 inorganic constituents, all except six &&imony, beryllium, cadmium, 
selenium, silver, and thallium) were detected. For 14 of the detected inorganics (aluminum, arsenic, 
barium, chromium, cobalt, copper, lead, magnesium, manganese, mercury, nickel, potassium, 
sodium, and zinc), the maximum concentration of each exceeded its respective concrete baseline 
value. Of the inorganics with concentrations greater than baseline, barium was the most significant,' 
exceeding the concrete baseline by a factor of 76. The concatration of inorganics 
the top %-inch of concrete cores from the oil centrifuge area exceeded 20 times the 
barium (greater than 2000 mgkg). 

A total of three concrete core samples from a depth of ?4 to 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except five (antimony, beryllium, 
cadmium, selenium, and thallium) were detected. For four of the detected inorganics (barium, 
chromium, lead, and mercury), the maximum concentration of each exceeded its respective concrete 
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baseline value. Of the inorganics with concentrations greater than baseline, barium was the most 
e baseline by a factor of 6.8. There were no detections at greater 

samples from a depth greater than 1-inch was collected from this 
component for analysis of inorganics. Of 23 inorganic constituents, all except four @ryllium, 
cadmium, selenium, and thallium) were detected. For 12 of the detected inorganics (aluminum, 
antimony, barium, chromium, cobalt, lead, magnesium, mercury, nickel, potassium, silver, and 
sodium), the maximum concentration of each exceeded its respective concrete baseline value. Of the 
inorganics with co 
concrete baseline by a? 
limit. 

greater than baseline, antimony was the most significant, exceeding the 
f 2.8. There were no detections at greater than 20 times the TCLP 

Masonrv c h i ~ s  
Only one masonry chips samples was collected from this mmponent for analysis of inorganics. Of 23 
inorganic constituents, all except three (beryllium, cadmium, and selenium) were detected. For eight 
(barium, chromium, copper, lead, mercury, 
the maximum concentration of each 
with co- '011s greater than baseline, 1 
baseline by a factor of 490. The chromium 
this component exceeded 20 times the TCLP limit. The sample was collected in the 
Hydrometallurgical Systems Area WINTO & Water Treatment Area. 

potassium, and zinc) of the detected inorganics, 
ve concrete baseline value. Of the inorganics 

most significant, exceeding the concre.te 
of inorganics in one sample from 

Steel CoatiIEs 
A total of 16 steel coating samples was collected from this 

antimony, arsenic, beryllium, cbromium, copper, iron, magnesium 
selenium, silver, sodium, and vanaciium), the maximum w m  'on of each exceeded its respective 
steel mating baseline value. Of the inorganics with concmtrations greater than baseline, copper was 
the most significant, exceeding the steel coating baseline by a factor of 7.2. The concentration of 
inorganics in four samples from this component exceeded 20 times the TCLP l i t  for 
the following: arsenic, cadmium, chromium, and lead. However, as discussed in 
A.II.2.6.2, the material from which these samples were taken is not mns 
if the coatings were removed from the material, they may be characteristically 

is of inorganics. Of 
23 inorganic constituents, all except were detected. For 15 of the d (aluminum, 

anese, nickel, potassium, 

. 

Sumlemental Media 
A total of four loose media and two unknown liquid were collected from this component for analysis 
of inorganics. Of 23 inorganic constituents, all except one (selenium) were detected in loose media 
and all except nine (antimony, beryllium, cadmium, chromium, cobalt, mercury, nickel, thallium and 
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vanadium) were detected in liquids. The codcentration of inorganics in one or more of the liquid 
exceeded 20 times the TCLP limit for at least one of the following: barium, 
and silver. 

sample was collected from this component for analysis of inorganics. Of 23 inorganic 
constituents, all except seven (beryllium, potassium, selenium, silver, sodium, thallium, and 
vanadium) were detected. The concentration of lead in this sample exceeded 20 times the TCLP 
limit. 

summarg of volatil c C o  ' "on 

aDlemental Media 
A total of four loose sediment sample, and two unknown liquid samples was collected 
from this component for analysis of volatile organic conramham . Of 39 volatile constituents for 
which analyses were performed, only three (methylene chloride, toluene, and total xylenes) were 
detected in the loose media, only five (2-butanone, acetone, ethylbenzene, toluene, and total xylenes) 
were detected in the sediment, and only two (styrene and tetrachloroethene) were detected in the 
liquids. There are TCLP limits for 2-butanone 
2-butanone was detected at 140 m&, well times the TCLP limit of 4,000,000 mgkg. In 
the liquid sample, tetrachloroethene was det mgL, also well below the TCLP limit of 700 

A/. 

oroethene. In the sediment sample, 

m a .  

Summarg of Semivolatile organic Co ' "on 

Sumlemental Media 
Four loose media, one sediment and two unb-sown liquid sampl 
for analysis of semivolatile organic contaminants . Of66semivol 
performed, 25 (2,44ichlorophenol, 2-methylnaphthalene, acenap 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, bis(2ethylhexyl)phthalate, butyl benzyl phthalate, carbazole, chrysene, 
di-n-butyl phthalate, di-n-octyl phthalate, dibenzo(a,h)anthmxne, dibenzofuran, fluoranthene, 
fluorene, indene( 1,2,3Cd)pyrene, naphthalene, emethylphenol, phenanthrene, 
were detected in the loose media, 19 (2-methyl~phthalene, acenaphthene, anthrace 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzoCg,h,i)perylene, 
benzo(k)fluoranthene, carbazole, chrysene, di-n-butyl phthalate, di-n-octyl phthalate, 
fluoranthene, fluorene, indeno(l,2,3-cd)pyrene, naphthalene, phenanthrene, 
sediment, and only two (4nitrophenol and naphthalene) in the liquids. There is a TCLP for only 
0-methylphenol, which was detected at a maximum concentration in the loose media of 1300 mgkg, 
well below the 20 times TCLP value of 4,000,000 mg/kg. 
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Summary of Pestiade/PCB Conitamination 

analyzed for pesticide/PCB contamhti on. 

Rotary Kiln/Drum Reconditioning Building ( 8 0  is an unused, dti-story structure located directly 
adjacent to the south side of the Scrap Recovery Plant (8A). The Rotary Kiln/Dnun Reconditioning 
Building is a pre-engineered steel structure with steel siding. The structure was built on a reinforced 
concrete pad. The Rotary Kiln Building consists of two process areas which are separated by a wall. 
Because it has never 
intrusive samples we 
absence of signifi ntamination. The results indicate an average total surface 
co- ‘on of gamma), well below the sampling criteria of 5000 dpm/loO 
d, and an average removable surface commination of 504 dpd1OO d (beta-gamma), well below 
the sampling criteria of lo00 dpm/lOO d. Although the averages for fixed and for removable 
surface contamhtion were both well below the sampling criteria, an 
made to sample the Rotary Kiln/Drum Reco 

The Rotary Kiln/ Drum Reconditioning Buil 
due to stoppage of production. These are 

an inspection indicated no visible chemical cormnixmi on, no 
for either process area. A survey was performed to wnfirm the 

‘ve decision was 

two process areas neither of which was used 

New Rotary Kiln 
The new and unused rotary kiln was installed in the Rotary Kiln/Dm Recomlitioning Building to 
receive and dry waste residues from on-property processes. The waste residues were to be oxidized 
and stabilized for shipment, storage, and disposal. The new equip-k&& <*::: a rotary kiln and a 
dust collection system. 

xx.:. 
.:,... . k*; ..... n 3 
&:.: c; 
@ 

;qF<+$$j 

New Drum Reconditioning &&, 

New and unused reconditioning equipment was installed to clean and refurbish storage containers. 

From this component, a total of two concrete chips were collected. The following provides a 
summary of the results of these samples. 

Summary of Radiological Contamination 

Concrete C ~ ~ D S  
A total of two concrete chips samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except two (cesium-137 and stro-90) were detected. 
For three of the detected radioactive CoIlStiNents (radium-228, technetium-99, and elemental 
uranium), the maximum concentration of each exceeded its respective concrete baseline value. 
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Elemental uranium exceeded its baseline concentration by a factor of 4, a larger margin than any 

organic Contamiaation 

Concrete Chi~s 
A total of two concrete chips samples were collected from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except six (antimony, cadmium, mercury: selenium, silver, and 

potassium, sodium, 
its respective concrete 
zinc was the most si 

(aluminum, arsenic, barium, chromium, cobalt, lead, nickel, 

value. Of the inorganics with concentrations greater than baseline, 
detected inorganics, the maximum concentration of each exceeded 

the concrete baseline by a factor of 3. There were no 
the TCLP limit. 

Summary of Organic Contamination 

No media from this component was 

A.IV.3.14 S~ecial Products Plant (9A) 
Special Products Plant (SA) is a single-level . Thebuildingconsists 
of a structural steel frame with trans 
floor. 

poured concrete base and 

The Special Products Plant contains nine process areas. The primary purposes of Plant 9 were 
uranium reduction, uranium casting, and the following support pro&&#W'X%ip x...... briquetting; scrap 
metal pickling; derby cleaning; Zirnlo decladding; and the productio&mac$hhg, .... . n. u ..,........, e.: and heat treatment 
of uranium ingots. The recent and historical process areas are descr&ed :*; Mow. The anticipated 
c o '  

...........,..,.... MA:.> 

.:*$ 
&&&. ts for Plant 9 are summarized with each process area. 

Reduction and Derby Cleaning 
These two processes used similar equipment and OcCuTred in the same area. 

+> ..... .... ......................... .... 
urm.um Reduaion. This process was to the one detailed for the 
(5A). Originally, milled dolomite was used as a pot liner for the uranium reduction pr&s. .x.:.:. Later, 
MgF, (a reaction by-product) was used to line the reduction pots. Liners were formed i&olters, :<. ... :. &en 
filled with a blend of UF4 and Mg, lidded, and furnaced. The uranium produced from &e'%duction 
reaction was cooled and separated from the MgFz and dolomite. The uranium reduction area 
currently contains three jolters, six liner hoppers, a pot fillinghlending machine, a capping and 
lidding station, 13 reduction furnaces, cooling tanks, and a breakout booth. Anticipated contamham 
include UF4, dolomite, MgF2, magnesium, and prill. 
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Derby Cleming. The uranium derbies were cleaned with a molten salt treatment that consisted of a ' 

f lithium carbonate (Li2C03) and potassium carbonate (K2C03). The treatment removed 
adhered to the derbies. The operation was conducted in resistance element furnaces 
for uranium reduction. Currently, eight Rockwell resistance furnaces are in the area. 
ntaminantS include depleted uranium, lithium and potassium carbonate, magnesium, and 

MgF*. 

uranium casting 
Enriched uranium derbies and recycle metal were remelted to cast 11- and 13-inch (diameter) ingots 

te crucibles and zirconiacoated graphite molds were used in the 
furnaces. After pouring an ingot, crucibles were inverted and 
"burn out" residual uranium. Ingots were &led and separated from 
. Molds were cleaned and recoated in the Special Products Plant. 

Equipment in the area includes two induction furnaces, dust coilection equipment, a vacuum system, 
and an oil reclaimer. Anticipated contaminants include uranium (up to 2.1 percent enrichment) and 
zirconium. 

. the molds and sent 

ZirnloDecladding 
The Zirnlo decladding process operated from 1988 and was used for decladding nonirradiated 
fuel cores of copper and zirwnim or nicke cladding. Cores were sawed to size and 
placed sequentially in oxidizing and then to remove'the clad layers. Equipment in the 
area includes a reciprocating saw, open tanks, and holding tanks. Anticipated contaminants include: 
uranium (up to 2.1 percent enrichment), NaOH, aqueous HF, ammonia, copper, ziimnim, nickel, 
andaluminum. 

UraniUmMachining 
A variety of mchining processes for uranium ingots was performed 
outer diameter turning, hole boring, and chamfering. Equipment 
milling machines. Anticipated contaminanxs include: uranium (up to 2.1 percent enrichment), U308, 
and lubricating oil. 

top cropping, 
saws, lathes, drius, and 

Heat Treating 
Uranium ingots produced in the Special h.oducts Plant were beta heat treated in Nu@ s& .>:.:.:. ~IC@ ingot 
heat-treating furnace. Originally, the ingots were beta heat treated three times, but later @e treatment 
was a one-step process. The Plant 9 ingot heat-treating furnace has been removed. Anti&& 
CO ntaminants include: uranium (up to 2.1 percent enrichment), NaC1, and Kcl. 
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Scrap Metal pickling 
ath was used to remove surface oxidation from metal to be used for remelt feed. The 

ently contains a nitric acid tank, a rinse tank, and a fume scrubber. Anticipated 
lude U,O,, uranyl nitrate, and ammonia. 

BriqUetting 
Uranium chips from the Special Products Plant machining were dumped into a crusher, put into 
baskets, centrifuged, aud then bathed in nitric acid to remove oxides. The chips were then rinsed 
twice with water, ce 

coIltamhlts inclu 

and briquetted in a press. The nitric acid tank, two water rinse tanks, 
briquette press, and fume scrubber have all been removed. Anticipated 

, hydraulic oil, cooling oil, and lube oil. 

All equipment has been removed from the internal and external remelt furnace area. Equipment 
included four vacuum induction furnaces, two vacuum pumps, a crucible "burnout" station, pot 
charging and mold cleaning stations, a separation booth, and an oil reclaimer (see Metals Production 
Plant [5A] description). The Metals Production 
those removed from the internal and . Becausetheprocesshasbeen 
removed, sampling of this area is covered 
enriched uranium casting areas. The 
lubricating/cooiing oil. 

(5A) currently contains furnaces identical to 

reduction and derby cleaning and the 
for this process area is 

Thorium Metal 
Thorium was dissolved in nitric acid and precipitated as ThF4 with HF. The ThF, was then dried, 
pulverized, blendd with calcium and zinc chloride, and thermally re&tt%d3tp a zinc-thorium derby. 
The derby was subsequently dezinc4 and remelted in a vacuum fur ike. :B::*$m*S h g s ,  created from 
machining the thorium to a final form, were acid washed and briquetted pz; fof return to the remelt 
cycle. The thorium metal process was performed during 1954 and ,&&S, and all equipment has been 
removed. Because the process has been removed, sampling of this area is covered under the uranium 
reduction and derby cleaning and the enriched uranium casting areas. The anticipated contaminants 
for this process area are thorium tetrafluoride and zinc fluoride. 

$@ 

f..$~.:.$~:~~<q$.$: 

Four acid brick, six concrete chip, 18 concrete core (three depths), 14 steel coating,:W&nee'ite 
sample were collected to characterize the conmination in this component. wee loose jkiia and 
two liquid samples were collected to support this characterization. The following p r d t h e  .*:t. results 
of the analyses of these samples. 
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Summary of Radiological Contamination 

acid brick samples was collected from this component for analysis of radioactive 
Of these 20 constituents, all except four (cesium-137, lead-210, plutonium-241, and 

strontium-90) were detected. For 11 of the detected radioactive constituents (americium-241, 
neptunium-237, radium-228, technetium-99, thorium-228, thorium-230, thorium-232, elemental 
uranium, uranium-234, uranium-235/236, and uranium-238), the maximum concentmion of each 
exceeded its res 
concentration by a 

Concrete C ~ ~ D S  
A total of 12 concret 
constituents. Of these 20 constituents, all except eight (cesium-137, lead-210, radium-226, 
radium-228, thorium-228, and thorium-232) were detected. For 11 of the detected radioactive 
constituents (americium-241, neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, 
technetium-99, thorium-230, elemental uranium, 
the maximum concentration of each exceeded 
exceeded its baseline concentration by a &or 
constituent. 

Concrete Cores 
A total of five concrete core samples from the top %-inch depth was collected from this component 
for analysis of radioactive constituentS. Of these 20 constituents, all except two (cesium-137 and 
lead-210) were detected. For 11 of the detected radioactive 
neptunium-237, plutonium-239/240, radium-228, technetium-99, tho 
uranium, uranium-234, uranim-235/236, and uranium-238), the 
exceeded its respective concrete baseline value. Uranium-234 ex 
a factor of 840, a larger margin than any other radioactive consti-. 

rete baseline value. Elemental Uranium exceeded its baseline 
50, a larger margin than any other radioactive constituent. 

les was collected from this component for analysis of radioactive 

34, uranium-235/236, and uranium-238), 
e concrete baseline value. Technetium-99 
a larger margin than any other radioactive 

28, thorium-230, elemental 
.concentmion of each 

A total of five concrete core samples from a depth of ?h to 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except six (americium-241, 
cesium-137, lead-210, neptunim237, plutonium-241, aml strontium-90) were d d .  @or’$even of 
the detected radioactive constituents (radium-228, technetium-99, thorium-230, elemental? 
uranium-234, uranim-235/236, and d u m - 2 3 8 ) ,  the maximum concentmion of each 29:::. 

respective concrete baseline value. Elemental uranium exceeded its baseline concentra&n%y a factor 
of 66, a larger margin than any other radioactive constituent. 

*y$4$%$s$$&$J~ 

’ 
$7 

its 

A total of five concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of radioactive constituents. Of these 20 constituents, dl except four 
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(cesium-137,lead-210, neptunium-237, and plutonium-241) were detected. For nine of the detected 1 

2 

3 

tuents (americium-241, radium-228, technetium-99, thorium-228, thorium-232, 
, uranium-234, dum-235/236, and uranium-238), the maximum concentration of 

e concrete baseline value. Technetium-99 exceeded its baseline 4 

y a factor of 23, a larger margin than any other radioactive constituent. 5 

Steel coatings 
A total of seven steel coating samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except four (cesium-137,1ead-210, radium-226, and 

or 14 of the deteded radioactive constituents (americium-241, 
, plutonium-239/240, plutonium-241, radium-228, technetium-W, 
rium-232, elemental uranium, uranium-234, uranium-235/236, and 

ion of each exceeded its respective concrete baseline value. 
Elemental uranium exceeded its baseline concentration by a factor of 150, a larger margin than any 
other radioactive constituent. 
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SUDDlemental Media 
Three loose media and two unknown liquid sam$&,. $< <.:.x.. were collected from this component for analysis 
of radioactive constituents. Of these 20 consti&: ... :...~~,*.~,.~:.~,.:~. all except three (cesium-137, lead-210, and 
radium-226) were detected were detected in . ~ ~ ~ ~ . ~ ,  &,loos&nedia <,:$~>;~$..: and all except one (cesium-137) in the 
liquids. 

Summary of Inorganic Contamination 

2D 

2l 

w. 

23 

20 

Acid Brick 25 

A total of three acid brick samples was collected from this is of inorganics. Of 26 

23 inorganic constituents, all except five (antimony, and thallium) were n 
r, lead, mercury, nickel, 

potassium, and zinc), the maximum concentration of each was greater than the respective concrete 
baseline value. Of the inorganics with concatrations greater than baseline, copper was the most 

two samples from this component exceeded 20 times the TCLP limit. 
collected from the Zirnlo Decladding Area and the Heat Treating Area. 

Concrete C ~ ~ D S  .. . . . 3.5 

A total of six concrete chips samples were collected from this component for 

detected. For eight of the detected inorganics (barium, cbromium, 28 
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significant, exceeding the concrete baseline by a factor of 160. The co- ‘on of chromium in 
These two 

. =  
Of 23 inorganic constituents, all except four (antimony, mercury, selenium, and thallium) were 
detected. For 15 (arsenic, barium, beryllium, chromium, cobalt, copper, iron, lead, magnesium, 
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nickel, potassium, silver, sodium, vanadim, and zinc) of the detected inorganics, the maximum 
concentration of each exceeded its respective concrete baseline value. Of the inorganics with 
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concentratom greater than baseline, lead was the most significant, exceeding the concrete baseline by 

for lead is greater than 100 mgkg. This Sample was from the uranium machining 
. The lead concentration of one sample from this component exceeded 20 times the 

One concrete chip from this component was also analyzed for inorganics using the TCLP test (see 
Appendix A.II for complete results). No inorganics were detected at greater than 20 times the TCLP 
limit. The other results from these analyses indicate a wide variation in the leachability of inorganics 
from concrete chips, from 0.7 percent (lead) to 58 percent (sodium) of the TAL inorganics, and a 
maximum of 16 pe 

Concrete Cores 
A total of five concr les from the top %-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except four (antimony, selenium, silver, 
thallium) were detected. For 18 of the detected inorganics (aluminum, arsenic, barium, beryllium, 
calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, 
sodium, vanadium, and zinc), the maximum co 'on of each exceeded its respective concrete 
baseline value. Ofthe inorganics with co greater than baseline, barium was the most 
significant, exceeding the concrete baseline of 95. The c o n e o n  of barium in one 
sample of the top %-inch of concrete cores 
the TCLP limit. 

of any TCLP metal, leached out in the TCLP test. 

le beta heat treating area exceeded 20 times 

A total of five concrete core samples from a depth of % to 1-inch was collected' from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except six (antimony, cadmium, copper, 
mercury, selenium, and thallium) were detected. For 17 of the dett?a$&%@ganics (aluminum, 
arsenic, barium, beryllium, calcium, chromium, cobalt, iron, lead, &esium, manganese, nickel, (. ,>4Y2:,y 

potassium, silver, sodium, vanadium, and zinc), the maximum conce&tion of each exceeded its 
-+ 

respective concrete baseline value. Of the inorganics with co- - greaterthanbaseline, 
barium was the most significant, exceeding the concrete baseline by a factor of 16. There were no 
detections at greater than 20 times the TCLP limit. 

A total of five concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of inorganics. Of 23 inorganic constituents, all except four (&%&bnf$ .:.:.:.:. 

copper, selenium, thallium) were detected. For 18 of the detected inorganics (aluminumikbenic, 
barium, beryllium, cadmium, calcium, chromium, cobalt; iron, lead, magnesium, mangakk, *;;:: 

. mercury, nickel, potassium, silver, vanadium, and zinc), the maximum concemm 
exceeded its respective concrete baseline value. Of the inorganics with con-om greater than 
baseline, potassium was the most significant, exceeding the concrete baseline by a factor of 6. There 
were no detections at greater than 20 times the TCLP limit. 
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Steel coatings 
steel coating samples was collected from this wmponent for analysis of inorganics. 
constituents, all except one (selenium) was detected. For ten of the detected 

, antimony, beryllium, cadmium, chromium, copper, magnesium, potassium, 
, the maximum concamation of each exceeded its respective steel coating 

baseline value. Of the inorganics with concentrations greater than baseline, potassium was the most 
significant, exceeding the steel coating baseline by a factor of 4.7. The concentration of inorganics in 
four samples from this component exceeded 20 times the TCLP limit for one or more of the 
following: cadmium , lead, and mercury. However, as discussed in Attachment 
A.II.2.6.2, the mate 
if the coatings were 

Transite 
One m i t e  sample, collected from the Uranium Machining process area, was collected for the 
analysis of TCLP metals. Of the eight TCLP metals analyzed, chromium was the only metal 
detected. The chromium result did not exceed the TCLP limit of 5 mgL. 

which these samples were taken is not considered hazardous. However, 
om the material, they may be characteristically hazardous. 

Sumlemental Media 
A total of three loose media and two les were collected from this component for 
analysis of inorganics. Of 23 inorganic three (nickel, selenium, and thaUium) 
were detected in loose media and all except five (adtimony, selenium, silver, thallium, and vanadium) 
were detected in unlmown liquid. The concentration of inorganics in one or more of these loose 
media samples exceeded 20 times the TCLP limit for at least one of the following: cadmium, 
chromium, lead, silver. The concentration of inorganics in one or more of these unknown liquid 
samples exceeded 20 times the TCLP limit for &.least one of the fdftpviug' :< barium, cadmium, 

c.::k 
$%;; :. 

&. :< $4 

chromium, lead, and mercury. j@$$$$..&.$ wJ 
ms 

Summary of Semivolatile Organic Contamination 

Concrete C ~ ~ D S  
A total of four concrete chips samples were collected from this component for analysis of semivolatile 
organic mntamkms . Of 66 semivolatiles for which analyses were performed, only six 
(bis(2ethylhexyl)phthaIate, chrysene, fluoranthem, pmethylphenol (cresol), p h d -  aii;d 
pyrene) were detected. There is a TCLP limit for only pmethylphenol, which was detec&d .:.=. in one 
sample at 650 m&, well below the 20 times TCLP value of 4,000,000 mgkg. 

~~$c<*;v.~>x.:.: 

## 
,rix .t.pc' 

*$A<+&?.>> 

One concfete chip sample from this component was analyzed for semivolatiles using the TCLP test 
(see Appendix A.II for complete results). No semivolatiles were detected either in the solid sample 
or the leachate. 
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Transite 
le, collected from the Uranium Machining process area, was collected for the 
semivolatile organics. Of the 11 TCLP semivolatiles analyzed, 
, 0-methylphenol, hexachlorobutadiene, and nitrobenzene were detected. Three of 

their respective TCLP limits; 1,Wchlorobenzene (17.2 mg/L detected versus TCLP 
limit of 7.5 m a ) ,  hexachlorobutadiene (14.9 mg/L detected versus TCLP limit of 0.5 mgL) , and 
nitrobenzene (28.3 mg/L detected versus TCLP limit of 2.0 mg/L). 

SuDDlemental Media 
Three loose media 
of semivolatile organi . Of 66 semivolatiles for which analyses were performed, 24 
(2,44methylphenol, 
benzo(b)fluoranthe ,i)perylene, bem(k)fluoranthene, bis(2-ethylhexyl)phthalate, butyl 
benzyl phthalate, carbazole, chrysene, di-n-butyl phthalate, di-n-odyl phthalate, 
dibenzo(a,h)anthmene, dibenmfuran, fluoranthene, fluorene, indeno(l,2,3cd)pyrene, naphthalene, 
phenanthrene, phenol, and pyrene) were detected in the loose media and 13 (1,2,4-trichlorobenzene, 
2,4dhnethylphenol, anthracene, benzo(a) 
phthalate, di-n-butyl phtbalate, di-n-octyl p 
phenol, and pyrene) in the liquids. Of these, 
d e t e c t e d a t a m a x i m u m c o ~  

wn liquid samples were collected from this wmponent for analysis 

ne, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 

, bis(2ethylhexyl)phthalate, butyl benzyl 
ranthene, 0-methylphenol, phenanthrene, 
CLP for only 0-methylphenol, which was 
mg/L, well below the 20 times TCLP value 

of 200,000 mg/kg. 

Summary of Volatile Organic Contamidion 

" p Y m . W  Concrete ChEDs .....A,. A& 

A total of four concrete chips samples was collected from this co& $g+wsg & analysis of volatile 
organic commhants . Of 39 volatile constituents for which analysespkere performed, only one 
(2-butanone) were detected. There is a TCLP limit for 2-butanone&h was detected in two 
samples at a maximum Concentraton of 3000 mg/kg, well below 20 times the TCLP limit of 
4,000,000 mg&. 

One concrete chip sample from this component was analyzed for volatile using the TCLP test (see 
p.$7*q*ww* 

Appendix A.II for complete results). Only one volatile (2-butanone) was detected in&e @li@kmple 
at 2600 mgkg, well below 20 times the TCLP limit of 4,000,000 mg/kg. In the leachate@our 
volatiles (benzene, chloroform, ethyl-., d .xylene (total)) were deteded. Of the $latiles 
detected in the leachate, only two have TCLP limits (benzene and chloroform) and the I%% found in 
the leachate are well below the respective TCLP limits. ~ecause of the large number of norr-detects 
both in the solid samples and the leachate, the percent leached cannot be calculated. 
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Transite . 1  

le, collected from the Urauium Machining process area, was collected for the 
volatile organia. Of the 11 TCLP volatiles analyzed, none were detected. 
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A total of three loose media and two unlcnown liquid samples was collected from this component for 
analysis of volatile organic cont,amhm . Of 39 volatile constituents for which analyses were 
performed, only five (l,l, 1-trickdoroethane, 4-methyl-2-pentanone, benzene, ethylbenzene, and total 
xylenes) were det 
were detected in the 1 
media at 18 m&, 

. smnmarg of Pestici on 13 

loose media and only two (4-methyl-2-pentanone and total xylenes) 
re is a TLCP limit for benzene, which was detected in the loose 

20 times the TLCP limit of 10,OOO mg/kg. 

No media were analyzed for Pesticide/PCB comminati on. 

adjoining the west side of the Special 
products Plant (9A) and consists of a on a concrete base and floor with mite 
walls and roofing. Plant 9 Sump Treatment wastewater from the Special Products 
Plant, origmlly witb ammonium h y d m x i d e ' ~ 0 H )  and later with lime, to remove the bulk of the 
co' ' before wastewater transfer to the General Sump (18B). Curredy, the equipment 
remaining in the Sump Treatment Facility includes a decant tank, an acid tank, a mix tank, two plate 
and frame filters, and three filtrate tanks. A single process area has been identified for the Sump 
Treatment Facility. The anticipated contambn@ are: uranium E), uranyl nitrate, 
trichlorethylene, wpper, zirconium, nickel, aluminum, sodium hydr 

From this component two masonry, six concrete cores (three dep 
were collected. Following is a description of contamhti on. 

one steel coating sample 

Summary of Radiological Contamination 
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Concrete Cores 33 

A total of two concrete core samples from the top %-inch depth was collected from this 
for analysis of radioactive constituents. Of these'20.constituents, all except eight (ameri 
cesium-137, neptunium-237, plutonium-238, plutonium-241, strontium-90, technetium- 
thorium-230) were detected. For two of the detected radioactive constituents (lead-210 and 
radium-228), the maximum concentration of each exceeded its respective concrete baseline value. 
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Radium-228 exceeded its baseline conwntration by a factor of 3, a larger margin than any other 
radioactive constituent. 
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Only one concrete core sample from a depth of ?h to 1-inch was collected from this component for 
active constituents. Of these 20 constituents, all except eight (americium-241, 
tunim-237, plutonium-238, plutonium-241, strontium-90, technetium-99, and 
6) were detected. For two of the detected radioactive constituents (lead-210 and 
e maximum concentmion of each exceeded its respective concrete baseline value. 

Radium-228 exceeded its baseline concentration by a factor of 1.3, a larger margin than any other 
radioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radi tituents. Of these 20 mnstituents, all except seven (americium-241, 
cesium-137, utoniuta-238, plutonium-241, strontium-90, and technetium-99) were 
detected. For S I X O  radioactive constituents (radium-228, thorim-228, elemental 
uranium, uranium- 35/236, and uranium-238), the maximum concentration of each 
exceeded its respective concrete baseline value. Radium-228 exceeded its baseline concentration by a 
factor of 3, a larger margin than any other radioactive constituent. 

Masom c h i ~ s  
only one masonry chip sample was collected fit&- component for analysis of radioactive 
constituents. Of these 20 constituents, all  exc@,@gn (cesium-137, neptunium-237, plutonium-241, 
polonium-210, strontium-90, thorium-228, ad3 ,,*.us> t h o h 2 3 2 )  Y.d...,,X were detected. For nine of the detected 
radioactive mnstituents (lead-210, plutonium-239/240, radium-228, technetium-99, thorium-230, 
elemental uranium, uranium-234, uranium-235/236, and uranium-238), the maximum co- 'on of 
each exceeded its respective concrete baseline value. Elemental uranium exceeded its baseline 
mncatxation by a factor of 55, a larger margin than any other radioactive constituent. 

.., -.; .. 

.-.-.-.-. ::p,y< a $  $gF*% Steel c o a t e s  
only one steel mating sample was co~ected from this component forwygis &Y.X of radioactive 
constituents. Of these 20 constituents, all except five (cesium-137, J&210, plutonium-241, 
radium-226, and strontium-90) were detected. For 13 of the detected radioactive constituents 
(americium-241, neptunium-237, plutonium-238, plutonium-239/240, radium-228, technetium-99, 
thorium-228, thorium-230, thorium-232, elemental uranium, Uranium-234, dum-235/236, and 
uranium-238), the maximum concentdon of each exceeded its respecfive concrete baseline value. 
Technetium-99 exceeded its baseline concentration by a factor of 410, a larger mar& 
radioactive constituent. 

Summary of Inorganic Contaminaton 

Concrete Cores 
Only one concrete core sample from the top %-inch was collected from this component for analysis of 
inorganics. Of 23 inorganic constituents, all except eight (antimony, arsenic, beryllium, mercury, 
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nickel, selenium, silver, and thallium) were detected. For seven of the detected inorganics 
, chromium, copper, lead, potassium, and vanadium), the maximum concentration 

its respective concrete baseline value. Of the inorganics with concentrations greater 
um was the most significant, exceeding the concrete baseline by a factor of 3.9. 

etections at greater than 20 times the TCLP limit. 

Only one concrete core sample from a depth of !4 to 1-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except seven (antimony, cadmium, mercury, 
nickel, selenium, silver, and thallium) were detected. For seven of the detected inorganics 
(aluminum, arsenic, 
concentration of 

llium, chromium, potassium, and vanadium), the maximum 
respective concrete baseline value. Of the inorganics with 

line, beryllium was the most significant, exceeding the concrete 
were no deteztions at greater than 20 times the TCLP limit. 

Only one concrete core sample from a depth greatex than 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except seven (antimony, beryllium, 
cadmium, mercury, selenium, silver, and thallium) were detected. For 11 of the detected inorganics 
(aluminum, arsenic, barium, calcium, chromiu&<@balt, .:i. s:::> copper, lead, nickel, potassium, and 

. vanadium), the maximum c o n e o n  of eac&$wed its respective concrete baseline value. Of 
the inorganics yith concentrations greater d b a s e ’ k e ,  +.>2.&.. <<.$.&a* chromium was the most si-cant, 
exceeding the concrete baseline by a factor of 8.1. There were no idetections at greater than 20 times 

. 

theTCLPlimit. 

Masonrv Chm ‘ s  
Only one masonry chips samples was collected from this componenP$erm$€ysis of inorganics. Of23 
inorganic constituents, all except ten (antimony, beryllium, cadmium:<kobab, mercury, nickel, 
selenium, silver, thallium, and vanadium) were detected. For four (dkomium, copper, lead, and 
zinc) of the detected inorganics, the maximum concentration of eacl&kceeded its respective concrete 
baseline value. Of the inorganics with concentrations greater than baseline, lead was the most 
significant, exceeding the concrete baseline by a factor of 33. The lead concentmion of inorganics in 
one sample from this component exceeded 20 times the TCLP limit. The sample was collected in the 
Sump Treatment area. 

, .X&2+?., 

a 

p: 
\& 
v.:. 

Steel coatings \.:.:.:. 

Only one steel coating sample was collected from this component for analysis of inorganffts. Of23 
inorganic constituents, all except four (arsenic, selenium, silver, and vanadium) were deti2ted. For 
three of the detected inorganics (chromium, copper, and magnesium), the maximum concentration of 
each exceeded its respective steel coating baseline value. Of the inorganics with concentrations 
greater than baseline, copper was the most significant, exceeding the steel coating baseline by a factor 
of 2.5. The concentration of inorganics in two samples from this component exceeded 20 times the 
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TCLP limit for'one or more of the following: chromium, lead. However, as discussed in 
II.2.6.2, the material from which these samples were taken is not considered 
wever, if the coatings were removed from the material, they may be characteristically 

, .  

Summary of semivolatile Organic Contamination 

Concrete Core 
Only one concrete core sample at three depth intervals (0-34 inch, 34-1 inch, and 1 4  inches) was 
collected from this 
for which analyses w 

Masonrv C~ID ' s  
Only one masonry chip sample was collected from this component for analysis of semivolatile organic 
co- . Of 66 semivolatiles for which analyses were performed, none were detected. 

for analysis of semivolatile organic contaminants . Of66 semivolatiles 
, none were detected. 

Summary of Volatile Organic contamination 

Concrete Core 
Only one concrete core sample, collected 
component for analysis of volatile organic contamhum . Of 39 volatile constituents for which 
analyses were performed, only two (tetrachioroethene and total xylenes) were detected. There is a 
TCLP limit for tetrachloroethene, which was detected at 1.0 mgkg , well below 20 times the TCLP 
limit of 14,000 m a .  

Only one concrete core sample, collected from the second half inch 
this component for analysis of volatile organic contaminants 
analyses were performed, only one (total xylenes) were detected. 
xylenes. 

inch of concrete, was collected from this 

, was collected from 
for which 

is no TCLP limit for total 

Only one concrete core sample, collected from the bottom depth (1" to 47, was collected from this 
. Of 39 volatile constituents for which component for analysis of volatile organic co- 

analyses were performed, only two (tetrachloroethene and total xylenes) were detected. Fy" a 
TCLP limit for tetrachloroethene, which was detected at 2.0 mgkg , well below 20 time&+ TCI9 

$(..~~<<$.#~~..q 

:$$..:. 
. .. . . $@, .. ..:.: limit of 14,000 mgkg. 

w z 9 . .  33% 

Masonrv c h i ~ s  
Only one masonry chips sample was collected from this ~omponent for analysis of volatile organic 
con- . Of 39 volatile constituents for which analyses were performed, only one (total xylenes) 
were detected. There is no TCLP limit for total xylenes. 
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Summary of Pesticide/PCB Contaminaton 

re analyzed for pesticides/PCBs. 

The Plant 9 Electrostatic Precipitator (9F) is adjacent to the east side of the Special products Plant 
(SA) and consists of a poured concrete base and floor, a structural steel frame, and corrugated steel 
siding and roofing. The facility contains the electrostatic precipitator (Precipitron) that handled 
exhausts from vented 
electrically powered contained moisture. This facility currently contains the 
Precipitron and air 

One concrete core ( 
collected to characterize the contamimion in this component. The following represents the results of 
the analysis of this sample. 

equipment in Plant 9. The electrostatic elements were typically not 

anticipated conbmhnts are U308 and uranium metal. 

m three depths) sample was collected from the first depth was 

Summary of Radiological Contamination ,&. 

Concrete Cores 
~ n l y  one concrete core sample from the top th was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except 12 (americium-241, 
neptunium-237, plutonium-238, plutonium-239/240, plutonium-24 1, poloniUm-210, thorium-228, 
thorium-230, thorium-232, Uranium-234, uraniUm-235/236, and uranium-238) were detected. For six 
of the detected radioactive constituents (cesium-137, lead-210, radium-226, radium-228, 
technetium-99, and elemental uranium), the maximum concentmioa 
wncrete baseline value. Technetium-99 exceeded its baseline 
larger margin than any other radioactive constituent. 

Only one concrete core sample from a depth of % to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except six (americium-241, 
cesium-137, neptunium-237, plutonium-239/240, plutonium-241, and strontium-90) were detected. 
For four of the detected radioactive constituents (lead-210, plutonium-238, technetium-99, and 
elemental uranium), the maximum concentration of each exceeded its respective co 
value. Elemental uranium exceeded its baseline concentmion by a factor of 15, a larger 
any other radioactive constituent. 

gxceeded its respective 
a factor of 370, a 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except six (americium-241, 
cesium-137, neptunium-237, plutonium-241, polonium-210, and thorium-232) were detected. For 
seven of the detected radioactive constituents (lead-210, plutonium-238, technetium-99, elemental 
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uranium, uranium-234, uraniUm-235/236, and uranium-238), the maximum wncentration of each 

than any other radioactive constituent. 
ve concrete baseline value. Technetium-99 exceeded its baseline concentration by 

Cootamination 

Concrete Cores 
Only one concrete core sample from the top %-inch was collected from this component for analysis of 
inorganics. Of 23 inorganic constituents, all except seven (arsenic, beryllium, cobalt, selenium, 
silver, thallium, and 
cadmium, chromium, 
concatration of each 
concentrations greate 
a factor of 68. There were no detections at greater than 20 times the TCLP limit. 

were detected. For ten of the detected inorganics (antimony, barium, 
, mercury, potassium, sodium, and zinc), the maximum 

its respective concrete baseline value. Of the inorganics with 
ine, zinc was the most significant, exceeding the comete baseline by 

Only one concrete core sample from a depth of 1A to 1-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic constiturn, all except nine (arsenic, beryllium, cadmium, $2, 
cobalt, mercury, selenium, silver, thallium, and.-) .A* <e$:. were detected. For five of the detected 

' inorganics (antimony, chromium, magnesium,.&&%ium, $, ..-A,. <. ....A >:.; and zinc), the maximum concentm 'on of 
each exceeded its respective concrete baseline%mlue&Of &BX. <<.%Y.s,:+: the inorganics with concatrations greater 
than baseline, antimony 'was the most significant, exceeding the cokme baseline by a factor of 8.4. 
There were no detections at greater than 20 times the TCLP limit. 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except *-c, ,*/ beryllium, 
cadmium, cobalt, copper, mercury, selenium, silver, and thallium) w&e de@cted. For two of the 
detected inorganics (antimony and potassium), the maximum m-on bf each exceeded its 
respective concrete baseline value. Of the inorganics with co11cent~a4b~s .+. greater than baseline, 
antimony was the most significant, exceeding the concrete baseline by a factor of 6.7. There were no 
detections at greater than 20 times the TCLP l i t .  

&pyq 
? ?  

Summaq of Organic Contamination 

$$$ 
@j 
&ab>, 

e.2 NO media from this component was analyzed foi organic co~ltaminati on. <.:..... 
:p:< .... <... 

A.IV.3.17 Pilot Plant Wet Side (13A) 
The Pilot Plant Wet Side (13A) is a multilevel processing facility just south of First Street, located in 
the southeastern comer of the FEMP production area. The building is constructed of cinder block on 
poured reinforced concrete floors and bas a flat reinforced concrete roof. The mezzanine floor is 
supported by a structural steel frame. 
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The building has performed a wide variety of processing functions since Pilot Plant operations were 
ober 1951. At different times, the processing involved size reduction, dissolution, 

on, solvent extraction, and drying of numerous uranium, thorium, and zinc 
e of the test nature of the processing operations, the long history of the building, 

turnover of test projects, not all operations can be completely documented and are lost 
to history. It is thought that the more important processing campaigns (in terms of generating 
contamination) have been identified, including at least a representative process from each general type 
and for each type of feed material. 

The Pilot plant wet '. 
units were used to 
to process liquids 
oxalate, thorium hy 
reduce calcium fluoride so it could be reused as pot liner material; to dissolve metals; to oxidize 
uranium compounds; and to treat barium chloride solutions. The commimnts anticipated are 
discussed below. 

tanks, columns, filters, ovens, and size redudon equipment. These 
vent extraction purification of thorium- and uranium-bearing solutions; 

's floor drains; to digest thorium and uranium; to produce thorium 
tetrafluoride,, and zinc fluoride &mediate products; to size 

The Pilot Plant Wet Side has one inactive 
inactive one located in the northwest area. considered HWMUs because they reportedly 
handled hazardous material. the first chromium, lead, mercury, benzene, and 
pyridine; the second handled only first HWMU is planned through CERCLA 
response. The second will be closed under RCRA. Hold-up and sump materials, concrete, and soils 
are the only materials expected to be generated by the closure of the first unit. The materials 
expected to be generated by the closure of the second unit are yet to be determineed. For more 
information on HWMUs, see Appendix K, Table K-1. 

ed in the west of the plant and another 

0 
$$$: w< 3 
:~>$vmx~;$ 

Because of the rapid turnover of test projects and because much of &&equipment ::::z with& the pilot 
Plant Wet Side was reused as new test projects were brought on-lin&&&e building has been divided 
into four representative process areas. Individual processes have been grouped according to the area 
of the building where they were/are located. 

..__ ,::.. 1.. :,.....>.y...~,.>:.:. .::; i ..... :.:.x... ,*,. A,.,... 

Southern Extraction Area 
Solvent extraction operations were carried out'in the southern third of the Pilot Plant$We@idq; A 
concrete block partition wall separates the southern two-thirds of the extraction area (the iygh bay" 
area) from the northern third, which is contiguous with the Central and Northern Areas. .::gz Xranyl 
nitrate purification was carried out here in the 1950s (to carry out a development progr&?%i support 
of Ore Refinery [2A] startup) and inthe 1970s (to purify uranyl nitrate generated from various 
uranium processing operations). In the latter half of the 1%Os, the extraction system was used to 
purify thorium nitrate. Although several tanks were added and some equipment modifications were 
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8 

made to process the thorium, the extraction operations involved in the 195Os, 196Os, and 1970s were 

solutions containing undesirable cormmima were introduced into the top 
column. The solvent, tributyl phosphate (TBP) in kerosene for uranyl 

solutions and Diamyl-amyl phosphonate (DAAP) in kerosene or di-sec-Butyl phenyl phosphonate 
(DSBPP) in kerosene for thorium, was introduced at the bottom. Uranium or thorium was transferred 
from the aqueous phase to the organic phase as the solutions passed through the column. 

' The depleted aqueo& 
washed with. kerosene 
containing most of th chemical @@ties from the original nitrate feed, then was sent. to a 
storage tank before . There it was either treated for nitrate recovery or discarded 
through the waste treatment system after treatment with sodium hydroxide to remove copper and other 

called the raffinate, flowing out of the bottom of the column was 
le mixer-settler stage to remove entrained TBP. The raffinate, 

impurities. 

The uranium- or thorium-loaded organic was scrubbed d::.. with water to remove entrained acid. In some 
cases, the scrubbing was performed in the top s&n .p; ,~ ...., of the extraction column; in others, scrubbing 
was accomplished in a separate scrubber co l~~ :$e  organic then was sent to a stripping column, 
where .the uranium or thorium' was back extraked &&:.hot water, producii a purified uranyl or 
thorium nitrate stream (OK liquor) that exited the bottom of the stripper. The OK liquor was 
contacted with kerosene (to remove entrained solvent) in the OK stripper before (1) boildown and 
transfer to the refinery, (2) transfer to the ADU precipitation process in Building 13A, or (3) being 
drummed for shipment as product. In 1966, a short campaign of OK liquor was converted to thorium 
nitrate tetrahydrate crystals, Th(NO3)p4 H,O, by boildown follow&@yaymlbti on. 

<?..,*, <s!:x<w.: 

Q ,,>. . <.:;:;:. 

including') sodium carbonate wash in the mixer settler, 
followed by sodim. carbonate wash, or 3, storage in a holdup tank without treatment. 

distillation&&e kerosene fractionator, 

Processing of uranyl nitrate that contained uranium with less than one percent enrichment was carried 
out primarily in six inch. columns; that with greater than one percent enrichment in two inch columns. 

@ . ~ . L ~ y * % p < ;  

Thorium processing was carried out in both six.& nine inch columns. Anticipated .:.>::: ' 

include: uranium (up to 1 percent emichment), thorium, tributyl phosphate, kerosene, d&yl 9q.z amyl 
?ax 
....A .. .:.:.:.:: phosphonate, radium, and naphtha mineral spirits. 

,.>*>>a*,* ss.:. 

S=P - ssstem 
The Pilot Plant sump system collected washwater, rainwater, spills, and sludges from the building and 
from the Maintenance Building (13B), the Sump Pump House (13C), the m6 to W4 Reduction 
Facility (MA), the pilot Plant Shelter (MB), the pilot Plant h e x  (33,  the Pilot Plant Warehouse 

G.\CRU3-WPX-A.W AN-130  0009sa 09/09/95 2:45a.m. 
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(68), and the Pilot Plant Thorium Tank Farm (13D) on the west side of the Pilot Plant. After 1%8, 
rs were collected in one of four sumps located in the process area. Wastewaters from 

from the F-102 tank were transferred to one of two holding tanks according to the 
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Pilot Plant Wet Side. 6 
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in the wastewater, uranium or thorium. These holding tanks, also known as 
e wooden tanks located inside a 4-ft-high concrete containment dike southwest of the 

The Pilot Plant sump system was refurbished in 1968. At this time, the old floor drain system was 
covered over, aband 

during the refurbis 

place, and replaced with gratingavered floor trenches. A temporary, 
f the Pilot Plant and east of the existiilg Sunq Pump House, was used 
currently being remediated as an approved removal action because it 

wastes that could potentially Contaminae surrounding soils. 
e: uranium; thorium; NaOH; ammod, magnesium oxide; MgF,; 

lead; 1 , 1 ,I-trichloroethane; NaCl; HF; oxalic acid; tributyl phosphate; kerosene; mercury; copper; 
nickel; chromium; HF; ammonia; MgO; barium; cadmium; and benzene. For purposes of sampling, 
the Sump Processing System and the Central Area were considered the same process area. See 
Central Area for sample information. 

CentralArea 19 

The central area was used to produce tho 
barium chloride, as discussed in the foll 

Tharizun &zubfe. Equipment in the Pilot Plant used to produce thorium oxalate was operated from 

produced a slurry of thorium oxalate particles in nitric acid, which 
filter press located on the mezzanine where a thorium oxalate cake 
was washed in the press and then dehydrated. This material w 
Company in Evendale to be calcined to thorium oxide powder. 
thorium oxalate, thorium nitrate, and oxalic acid. 

thorium hydroxide gel and to convert 20 

21 

22 

23 

2.4 1970 to 1976. Thorium nitrate solution was mixed with an excess of oxalic acid solution. This 
to a plate-and-fiame 25 

ced. Thisfiltercake 
e to the General Electric 
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77wM Gel and Ammonium Diuranate. The process for producing thorium hydroxide gel, located in 
the central portion of the Pilot Plant Wet Side, involved the chemical denitration of 
precipitation from solution with ammonium hydroxide and carbon dioxide. 

The system of polyvinylidene chloride-lined piping, 1OOO-gaIlon rubber-lined tanks, 
rubber-lined vacuum tanks made up the major part of the 1-ton thoridday facility. 
used included a precipitation tauk, two filter presses in the mezzanine area, and six tray driers. 37 

3a 

Thorium nitrate from the Thorium Tank Farm was mixed with an aqueous ammonia solution, a 
sulfate solution, and carbon dioxide gas in the precipitation tank. Following precipitation, the 
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material was transferred to the filter feed tank before processing in the filter presses. The solids from 
were dried in the six drying ovens before packaging in product cans for shipment to 

c Evendale facility for densification by high-temperature firing. The filtrate was 
and then to a polishing filter. The thorium cake from the polishing filter was 

the filtrate went to the sump. 

A uranium production run of dried ammonium dimmate (ADU) was performed in 1979 with the 
same precipitation, filtration, and drying equipment used for the production of thoria gel. The feed to 
the ADU process came from the Ore Refmery Plant (2A) and was purified in the Pilot Plant six inch 
column system. 
uranylnitrate. Follo 
located in the Me 
Salt Plant (4A) for Ky on. Anticipated cb . * ts include ammonia and thorium 
hydroxide. 

ecipitated by the addition of ammonium hydroxide to a solution of 
ipitation, the ADU was filtered and washed in the plate-and-frame filter 
ADU was placed in pans and dried, then milled and sent to the Green . 

Barizun chloride Conversion. From December 1985 through March 1986, barium chloride (BaCla 
salts were converted to barium sulfate (BSaS0.J a batch process that used equipment located in the 
northern and central areas of the Pilot Plant WeEkke. The BaC1, salts were generated from the >y WL 

cleanout of molten salt bath used in the uraniua.,l..n&!al extrusion operation at Reactive Metals ,g-:'"'-yj$$: 
Incorporated (RMI) in Ashtabula, Ohio. 
RCRA hazardous form to a nonhazardous form. This facility was &sidered a HWMU and 
underwent closure. Anticipated contaminants include barium chloride and barium sulfate. 

. 

in the Pilot Plant converted the waste from a 

Northern Area 
The northern area was used for thorium digestion, thorium 
and various other processes, as discussed in the following subsectio 

Thorium Digestion. Thorium digestion was carried out in an ag 
third of The pilot Plant Wet Side. The product of the digestion, a thorium nitrate solution, was sent 
to the solvent extraction process for removal of impurities. Most of the solid material fed to the 
digester was thorium nitrate crystals, Th(N03),. Thorium oxides and residues were also dissolved 
here in nitric acid (HNOd and hydrofluoric acid 0. Anticipated con- 
and ammonia. 

Thorium Tetrajluotide and Zinc Huoride Precipitation. A pilot facility for the precip 
thorium tetrafluoride from thorium nitrate was located in the northem portion of the P&$TIant Wet 
Side. This facility also was used for the precipitation of zinc fluoride from zinc oxide. The facility 
operated from 1%9 to 1971, and all equipment items have been removed from this area in the Pilot 
Plant. The main equipment items were a precipitation tank, a hold tank, a thorium nitrate head tank, 
a HF head tank, three box filters, and a vacuum tank. 

fluoride preparation, 

, located in the northem 
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Thorium tetrafluoride was precipitated from a heated, agitated solution of thorium nitrate and 
id in the polypropylene precipitator tank. Following thorium tetrafluoride 
e solution was allowed to settle, the mother liquor was decanted, and the concentrated 

on a box filter. The filter cake was washed with deionized water to remove 
e wet cake was then ready to be dried. The filtrate was neutralized and sent to the 

sump system. The same equipment was used for the precipitation of zinc fluoride hydrate from 
USP-grade zinc oxide using aqueous hydrofluoric acid. Anticipated contamham included: thorium 
tetrafluoride, thorium nitrate, HCl, zinc fluoride, and HF (aqueous). 

Crushing and Preparation. Jaw crushers and a ball mill were located along the 
north wall of the Pil Side. These units were used to size reduce slag from uranium 
processing (primarily ntamhkd pagnesium fluoride from the Green Salt Plant [4AJ) and 
calcium fluoride fr rby production from the Metals Production Plant (SA). After size 
reduction, these materials were recycled back as pot liner materials to the processes from which they 
had origbted. Before an upgrade of the ventilation system for the crushers and ball mill in 1959, 
these units exhausted dust-laden air to the atmosphere, creating uranium COIltaminated areas outside 
the building. The crushers and ball mill 
calcium fluoride and MgF,. 

Metal DissolverLDecladding. A metal facility was located in the northern third of 
the pilot Plant Wet Side and included a trough tank and associated equipment. Historically, this 
equipment was used for jobs such as special etching and cleaning of castings, accountability studies, 
dissolving Burn Pit Ash, axxi recovery of enriched scrap. 

1986. Anticipatedcontamimm are 

In 1973, the metal dissolver facility was modified to facilitate the d@WWqg <.:,:::: of cores by the addition 
i f  a constant volume pump, condenser, and filtrate receiver tank. ~ u s k a n u e d  cores were 
declad by placing them in the stainless steel-ventilated trough and cir@l* nitric acid and sodium 
hydroxide. The spent treatment solutions were pumped to the pilot&h sump system for 
reclamation of uranium. The metal dissolver equipment was moved out of the Pilot Plant in 1985. 
Anticipated contaminants included: uranium, aluminum, ammonia, NaOH, and nickel. 

gp$x*.xg 

Enriched olddation Furnace. A small, singlehearth, gas-fired furnace, installed in 1956 along the 
* ~ * y m W w k q $  

east wall in the northern area of the Pilot Plant Wet Side, was used to oxidize maniu#~ soii$p x$aterials 
whose enrichment was too high to be processed in the Plant 8 furnaces. Materials were k e d  f$$s into 
the furnace in 'trays. After oxidation of the materials, the trays were moved into an exit %tibule and 
lifted to an air cooling chamber. The black oxide (U30& they contained was subsequedfy'&mped 
into a drum or can for transfer to a digestion system, either in the Pilot Plant (13A) or the Ore 
Refinery Plant 2A. Improvements to ventilation and dust control were installed later. Anticipated 
contaminants are uranium (up to 2.5 percent enrichment) and U308. 
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Ten acid brick, four concrete chip, 55 concrete core (collected at three depths), six masonry, and six 
les were collected to characterize the c o w  * 'on in'this component. FOW loose 

d samples were collected to support this characterimion. The following presents 
e analyses of these samples. 

summary of Radiological contamination 

Acid Brick 
A total of five acid brick samples was collected from this component for analysis of radioactive 
constituents. Ofth 
detected radioactiv c b 2 4 1 ,  cesium-137, lead-210, neptunnnn- ' 237, 

. . . . . . . . . 
ents, all except one (thorium-227) were detected. For 18 of the 

1, polonim-210, radium-226, radium-228, 
30, thorium-232, elemental uranium, uranium-234, 

uranium-235/236, and uranium-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Plutonium-238 exceeded its baseline concentmion by a factor of 14,000, a 
larger margin than any other radioactive constituent. 

Concrete Cores 
A total of nine concrete core samples from 
for analysis of radioactive constituents. Of 
detected. For 18 of the detected radi (americium-241, cesium-137, lead-210, 

radium-228, technetium-99, thorium-228, thorium-230, thorium-232, elemental uranium, 
uranium-234, uranium-235/236, and uraniUm-238), the maximum concentration of each exceeded its 
respective concrete baseline value. Radium-228 exceeded its base 
800, a larger margin than any other radioactive constituent. 

A total of eight concrete core samples from a depth of Vz to l-inch 
for analysis of r a d i d v e  constituents. Of these 20 constituents, all except one (thorium-227) were 
detected. For 18 of the detected radioactive constituents (americium-241, cesium-137, lead-210, 
neptunium-237, plutoni~238,  plutoniium-239/240, plutonium-241, polonium-210, radium-226, 
radium-228, technetium-99, thorium-228, thorium-230, thorium-232, elemental 
uranium-234, uranium-235/236, and uranium-238), the maximum concentmion of 
respective concrete baseline value. Thorium-228 exceeded its baseline concamti 
970, a larger margin than any other radioactive constituent. 

inch depth was collected from this component 
nstituents, a l l  except three (thorium-227) were 

neptunium-237, plutoniUm238, plUt0~~m-239/240, p l U t 0 ~ ~ 2 4 1 ,  polonium-210, radi~m-226, 

n by a factor of 

llected from this component 

A total of eight concrete core samples from a depth greater than l-inch was collected from this 
component for analysis of radioactive constituents. Of these 20 constitunts, all except two 
(strontium-90 and thorium-227) were detected. For 17 of the detected radioactive constituents 
(americium-241, cesium-137, lead-210, plutonium-238, pluto~um-239/240, plutoniUm%1, 
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polonium-210, radium-226, radium-228, technetium-99, thorium-228, thorium-230, thorium-232, 
, Uranium-234, uranium-235/236, and uranium-238), the maximum concatration of 

its respective concrete baseline value. Radium-228 exceeded its baseline concmtration 
90, a larger margin than any other radioactive constituent. 

Masonry ChiD S 

A total of four masonry chip samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except one (strontium-90) were detected. For 18 of the 
detected radioactive constituents (americium-241, cesium-137, 14-210, neptunium-237, 

technetium-99, tho 
Uranium-235/236, 
concrete baseline val 
larger margin than any other radioactive constituent. 

pl~t~nium-238, plut , plutonium-241, p010niUm-210, radium-226, radium-228, 
orium-230, thorium-232, elemental uranium, d u m - 2 3 4 ,  
238), the maximum concentration of each exceeded its respective 

uranium exceeded its baseline Concentration by a factor of 620, a 

Steel COatinES 

A total of five steel coating samples was co 
constituents. Of these 20 constituents, all (cesium-137) were detected. For 18 of the 
detected radioactive constituents (americium- 

this component for analysis of radioactive 

, plutonim238, 
plutonium-239/240, plutoniUm-%l, polo 8, ~tr0ntium-90, 
technetium-99, thorium-228, thorium-230, uranium, d u m - 2 3 4 ,  
dum-235/236, and uranium-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Radium-228 exceeded its baseline concentration by a factor of 840, a larger 
margin than any other radioactive constituent. 

Smlemental Media 
Two loose media and six unknown liquid samples were collected 
radioactive constituents. All of these 20 constituents were 
one (strontium-90) in the liquids. 

mponent for analysis of 
e media and all except 

s u m m a r g o f h o ~ c c  "on 

~ @$ u:: 

Acid Brick .>$ s 
A total of five acid brick samples was collected from this component for analysis of inor&cs. Of 
23 inorganic constituents, all  except two (beryllium,.and thallium) were detected. For &if .A. .Y the 
detected inorganics (antimony, arsenic, barium, chromium, copper, lead, mercury, nick$'@)tassium, 
selenium, sodium, and zinc), the maximum concentration was greater than the respective concrete 
baseline value. Of the inorganics with concentrations greater than baseline, mercury was the most 
significant, exceeding the concrete baseline by a factor of 40. The concentdon of chromium in one 
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sample from this component exceeded 20 times the TCLP limit. This sample was collected fiom the 
on Area. 

rete chips samples was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except four (antimony, beryllium, selenium, and thallium) were detected. 
For nine (banum, chromium, cobalt, copper, lead, mercury, nickel, sodium, and zinc) of the detected 
inorganics, the maximum concentration of each exceeded its respective concrete baseline value. Of 
the inorganics with concentrations greater than baseline, lead was the most significant, exceeding the 
concrete baseline by 
limit. 

Concrete Cores 
A total of eight concrete core samples from the top %-inch was collected from this component for 
analysis of inorganics. Of23 inorganic constituents, all except three (antimony, beryllium, and 
thallium) were detected. For 15 of the 'detected inorganics (aluminum, arsenic, barium, cadmium, 
chromium, cobalt, copper, iron, lead, mercury, , potassium, selenium, sodium, and zinc), the 
maximum concentration of each exceeded its r e concrete baseline value. Of the inorganics 
with concentrations greater than baseline, me ignificant, exceeding the concrete 
baseline by a factor of:40. The concentrati one sample ofthe top %-inch of concrete 
cores from the centrat area exceeded 20 

f 11. There were no detections at greater than 20 times the TCLP 

. 

A total of nine concrete core samples from a depth of tA to 1-inch was collected from this unnponent 
for analysis of inorganics. Of23 inorganic constituents, all except three (antimony, beryllium, and 
thallium) were detected. For 16 of the detected inorganics ( a l u m i u a g ~ ~ c ,  q barium, cadmium, 
chromium, cobalt, copper, iron, lead, mercury, nickel, potassium, &, ;s<- silver, sodium, aed 
zinc), the maximum concentraton of each exceeded its respective ~&$rete FA.< baseline value. Of the 
inorganics with concentrations greater than baseline, lead was the &ignificant, exceeding the 
concrete baseline by a factor of 38. 'The concentm 'on of lead in two samples of concrete cores from 
a depth of % to 1-inch exceeded 20 h e s  the TCLP l i t .  One sample was from the central area and 
one sample was from the northern area. 

*~<*w.Y&@x,%$w: 

r$p 
A total of eight concrete core samples from a depth greater than 1-inch was co l ld ;~o&thi j :  
component for analysis of inorganics. Of 23 inorganic constituents, all except three ( d o n y ,  
beryllium, and thallium) were detected. For 14 of the detected inorganics (aluminum, &c, 
barium, cadmium, chromium, cobalt, copper, lead, mercury, nickel, potassium, selenium, sdver, and 
sodium), the maximum concentralion of each exceeded its respedive concme baseline value. Of the 
inorganics with concemations greater than baseline, selenium was the most significant, exceeding the 
concrete baseline by a factor of 9.1. There were no detections at greater than 20 times the TCLP 
limit. 
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Masonrv c h i ~ s  
masonry chips samples were collected from this component for analysis of inorganics. 
constituents, all except four (beryllium, selenium, silver, and thallium) were detected. 
, arsenic, barium, cbromium, cobalt, lead, mercury, potassium, sodium, andzinc) 

inorganics, the maximum concentration of each exceeded its respedive concrete 
baseline value. Of the inorganics with concentrations greater than baseline, lead was the most 
significant, exceeding the concrete baseline by a factor of 29. There were no detections at greater 
than 20 times the TCLP limit. 

Steel coatings 
A total of four steel 
Of 23 inorganic co 
detected inorganics 
each exceeded its respective steel coating baseline value. Of the inorganics with conantrations 
greater than baseline, arsenic was the most significant, exceeding the steel Coating baseline by a factor 
of 2.2. The concentration of inorganics in three samples from this component exceeded 20 times the 
TCLP limit for one or more of the foll 
discussed in Attachment A.II.2.6.2, the 
considered hazardous. However, if the co 
characteristically hazardous. 

summarg of semivolatile organic c 

les was colleaed frm this component for analysis of inorgaaics. 
xcept two (beryllium and thallium) were detected. For five of the 

, iron, nickel, and selenium), the maximum concentration of 

, cbromium, and lead. However, as 
which these samples were taken is not 
removed from the material, they may be 

Acid Brick 
A total of two acid brick samples were. collected 'from this c o m p o n e W y s i s  of semivolatile 
organic contaminants . Of 66 semivolatiles for which analyses were wowkd, $BdZRygq ten (2-chlorophen01, 
4-chloro-3-methylpheno1, acenaphthene, benzo(b)fluoranthene, chrys&, $j; & h x t y l  phthalate, 
fluoranthene, phenanthrene, phenol, and pyrene) were detected. Th&are no TCLP limits for any of 
these semivolatiles. 

P 

Concrete Chi~s  
A total of two concrete chips samples were collected from this component for analysis of semivolatile 
organicco . ts . Of 66 semivolatiles for which analyses were performed, only 
benzyl phthalate, di-n-octyl phthalate, fluoranthene, and phenanthrene) were detected. 
TCLP limits for any of thkse semivolatiles. 

Masonrv c h i ~ s  
Only one masonry chip samples was collected from this component for analysis of semivolatile 
organic contaminant. Of 66 semivolatiles for which analyses were performed, none were detected. 
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SuoDlemental Media 
and five unlrnown liquid samples were collected from this component for analysis of 
c contaminants . Of 66 seinivolatiles for which analyses were performed, 13 

anthracene, bemm(a)pyrene, benzoofluoranthene, benzo(g,h,i)perylene, butyl benzyl 
sene, fluoranthene, fluorene, indeno(l;2,3d)pyre1~, naphthalene, phenanthrene, and 

pyrene) were detected in the loose media, and 20 (2-me€hylnaphthalene, acenaphthene, anthracene, 
benzo(a)pyrene, benzoofluoranthene, benzo(k)fluoranthene, butyl benzyl phthalate, carbazole, 
chrysene, di-n-octyl phthalate, dibemfimn, dimethyl phthalate, fluoranthene, fluorene, naphthalene, 
0-methylphenol, pmethylphenol (cresol), phenanthrene, phenol, and pyrene) in the liquids. There are 
TCLP limits for 
concentration in the li 

s- of V O M  "Contamination 

Acid Brick 
A total of two acid brick samples was collected from this component for analysis of volatile organic 
Contarmnants . Of 39 volatile constituents for 
(1 , 1 , l-trichloroethane, ethylbenzene, m , p  
tetrachloroethene, and total xylenes) we 
which was detected at 5.0 mgkg,, well be10 

01 and pmethylphenol, which were each detected at a maximum 
0.5 mg/L, compared to a TCLP limit of 200,000 mgL. 

analyses were performed, only eight 
chloride, +xylene, styrene, 

TCLP limit of 14,000 mgflrg, 
re is a TCLP limit for tetradoroethem, 

Concrete ChiDs 
A total of two concrete chips samples was collected from this component for analysis of volatile 
organic contaminants . Of 39 volatile constituents for which analyses were performed, only six 

were detected. There is a TCLP limit for tetrachloroethene, which 
below 20 times the TCLP limit of 14,000 mgkg. 

Concrete Cores 
A total of two concrete core samples, collected from the top half inch of concrete, was collected from 
this component for analysis of volatile organic contamham. Of 39 volatile constituents for which 
analyses were performed, only six (1,1, l-trichloroethan, 4-methyl-2-pemnone, 
tetrachloroethene, toluene, and total xylenes) were detected. There is a TCLP limit 
tetrachloroethene, which was detected at 10 mg/kg, well below 20 times the TCLP limit 
14,000 mg/k%. 

(l,l,l-trichloroethane, ethylbenzene, m,pxylene, *xylene, t , andtotalxylenes) 
at 3.0 mg/kg, well 

A total of two concrete core samples, collected from the second half inch of concrete, was collected 
from this component for analysis of volatile organic comamimas . Of 39 volatile constituents for 
which analyses were performed, only six (1 , 1 , 1-trichloroethane, 4-me&yl-2-pentanone, ethylbenzene, 
tetrachloroethene, toluene, and total xylenes) were detected. There is a TCLP limit for 
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tetrachloroethene, which was detected at 23 mgkg, well below 20 times the TCLP l i t  of 

concrete core samples, collected from the bottom depth of concrete (1” to 4’7, was 
this component for analysis of volatile organic contaminants. Of 39 volatile 

constituents for which analyses were performed, only three (ethylbenzene, tetrachlomthene, and 
toluene) were detected. There is a TCLP limit for tetrachloroethene, which was detected in both 
samples at a maximum concentration of 8.0 mg/kg, well below 20 times the TCLP limit of 

Only one masonry 

(l,l,l-trichloroethane, ethylbenzene, m,pxylene, *xylene, and total xylenes) were detected. There 
are no TCLP limits for the volatiles detected. 

e was collected from this component for analysis of volatile organic 
nstituents for which analyses were performed, only five 

Swmlemental Media 
A total of two loose media and five unknown li 
analysis of volatile organic contam,imm 
performed, only six (ethylbenzene, m,pxyl 
xylenes) were detected in the loose media and only seven (1, 1 , 1-trichloroethane, 1, l-dichloroethane, 
2-butanone, acetone, styrene, tetrachloroethene, and toluene) were detected in the liquid. There is a 
TCLP limit for tetrachloroethene, which was detected in the loose media at 290 mg/kg, well below 20 
times the TCLP limit of 14,000 mgkg . In the liquid, tetrachloroethene was detected in two samples 
at a maximum concentration of 500 mg/L, which is below the .TC 

les was collected from this component for 
e constituents for which analyses were 
, styrene, tetrachloroethene, and total 

Summary of PesticidePCB Contamintation 

No media were analyzed for pesticidePCB contaminati on 

A.IV.3.18 S u m  PUmD House (13C) 
The Sump Purnp House (13C) is located southwest of the Pilot Plant Wet Side (13A) and just south of 
the Pilot Plant Thorium Tank Farm (13D). The Sump Pump House consists of a si@le-fi&e&igh w.::: 

concrete block wall structure, supported on reinforced concrete foundatom, having a rei&rced k:::k 

concrete floor and sloping shingled roof. It contains three pumps on concrete pedestals &it draw 
water from adjacent underground concrete sump tanks located just east of the Sump Pux@kouse. 
These underground tanks have been abandoned and filled with concrete. The purpose of the Sump 
Pump House was to pump filtered sump system flows from treatment facilities inside the Pilot Plant 
Wet Side to the General Sump (18B) for final t r w e n t  and discharge. 

sp>xm#&..., .... . ...... :. 
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The Sump Pump House contains the pumps that handled all sump system flows from the Pilot Plant 
The pumps were configured to pump filtered sump water from two underground 
tanks locatedjust east of the building. The filtered sump water could be routed from 

were sampled and pumped to the General Sump (18B) and routed to one of several 
Side to segregate uncontamrnat * ed water in one of the underground tanks. The 

tanks, depending on the water quality analyses. The underground tanks have been Nled with concrete 
and are not targets for sampling. 

During the history of the pilot Plant, the sump piping system was replaced with floor trenches, and a 
as used during.the renovation period. That sump is located east of 
s and my have been tied into the Sump Pump House.. The temporary 

sump is now being r ough a CERCLA removal action (No. 24): Anticipated 
orium, sodium hydroxide, andmagnesium oxide. 

Three concrete core samples and one masonry chip sample were collected to characth the 
contarmnat - ion in this component. The following represents the results of the analyses of these 
samples. 

Summary of Radiological Contamination 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 consthems , all except two (neptunium-237 and 
plutonium-241) were detected. For 16 of the detected radioactive constituents (americium-241, 
cesium-137, lead-210, plutonium-238, plutonium-239/240, po 
technetium-99, thorium-228, thorium-230, thorium-232, elemental 
uranium-235/236, and uranium-238), the maximum 
concrete baseline value. Thorium-228 exceeded its baseline 
margin than any other radioactive constituent. 

ceeded its respective 
a factor of 790, a larger 

Only one concrete core sample from a depth of Vi to 1-inch was collected from this component for 
analysis of radioactive constinkts. Of these 20 constituents, all except three (neptunium-237, 
plutonium-238, and strontium-90) were detected. For 11 of the detected radioactive b- ,....... 

(cesium-137, lead-210, radium-226, radium-228, technetium-99, thorium-228, thorim-2&, F,:::: elemental 
uranium, uranium-234, uranium-235/236, and uranium-238), the maximum concatrao 
exceeded its respective concrete baseline value. Tech-99 exceeded its baseline d- 'on by 
a factor of 56, a larger margin than any other radioactive constituent. 

. q $ p p ~ ~ $ ~ & $ ~ ~  

'o&f each 
22::: 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except nine (americium-241, 
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cesium-137, neptunium-237, plutonium-238, plutoniuxn-239/240, strontium-90, thorium-228, 
thorium-232) were detected. For three of the detected radioactive constituents 
etium-99, and thorium-228), the maximum concentration of each exceeded its 

rete baseline value. Thorium-228 exceeded its baseline concentration by a factor of 
than my other radioactive constituent. 

Masonrv  chi^ S 

Only one masonry chip sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except two (neptunium-237 and plutonium-241) were 
detected. For 16 of radioactive constituents (americium-241, cesium-137, lead-210, 
plutonium-238, pluto 
thorium-228, tho 232, elemental uranium, uranium-234, UraniUm-235/236, and 
d u m - 2 3 8 ) ,  the ntration of each exceeded its respective concrete baseline value. 
Radium-228 exceeded its baseline concentration by a factor of 32, a larger margin than any other 
radioactive constituent. 

/240, polonium-210, radium-226, radium-228, technetium-99, 

Summarg of Inorganic Contamination ,&. 

Concrete Cores 
Only one concrete core saitple from the top collected from this component for analysis of 
inorganid. Of 23 inorganic constituents, all except ten (antimony, beryllium, cadmium, cobalt, 
mercury, nickel, selenium, silver, thallium, and zinc) were detected. For seven of the deteded 
inorganics (aluminum, barium, chromium, copper, lead, sodium, and vanadium), the maximum 
concentration of each exceeded its respective concrete baseline value. Of the inorganics with 
concentrations greater than baseline, barium was the most si 
by a factor of 84. The concentration of barium in one 
from the sump pump exceeded 20 times the TCLP limit. 

Only one concrete core sample from a depth of 'A to 1-inch was collected from this c o q e n t  for 
analysis of inorganics. Of 23 inorganic constituents, all except 12 (antimony, beryllium, cadmium, 
chromium, cobalt, mercury, nickel, potassium, selenium, silver, thallium, and zinc) were detected. 
For six of the detected inorganics (barium, calcium, lead, manganese, sodium, and v 
maximum concentration of each exceeded its respective concrete baseline value. Of 
with concentrations greater than baseline, lead was the most significant, exceeding 
baseline by a factor of 18. There were no detections greater than 20 times the TCLP 1 

the concrete baseline 
of concrete cores 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except 11 (antimony, beryllium, 
cadmium, chromium, cobalt, mercury, nickel, selenium, silver, thallium, and zinc) were detected. 
For five of the detected inorganics (copper, lead, magnesium, sodium, and vanadium), the maximum 
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concentration of each exceeded its respective concrete baseline value. Of the inorganics with 
greater than baseline, lead was the most si-cant, exceeding the concrete baseline by 

There were no detections greater than 20 times the TCLP limit. 

y one masonry chips samples was collected from this component for analysis of inorganb. Of 23 
inorganic constituents, all except six (antimony, beryllium, cadmium, nickel, silver, and thallium) 
were detected. For ten (barium, chromium, cobalt, copper, lead, mercury, potassium, sodium, 
vanadium, and zinc) detected inorganics, the maximum concentration of each exceeded. its 
respective concrete 
was the most signifi 
greater than 20 times 

. Of the inorganics with conantrations greater than baseline, zinc 
concrete baseline by a factor of 28. There were no detections 

Summargof OrganicContaminaton 
No media from this component was collected for organic analyses. 

A.W.3.19 Laboratorv M A )  
The Laboratory (15A) houses the analytical, 
FEMP and is located near the intersection of 
multilevel, irregularly shaped b&lding cons 
Courtyards are 1Ocated.between the south dors and between the central and north 
comdors. A basement area is located beneath the western portion of the building. Piping access 
tunuels, which are accessible through access ways located in the first floor east comdor, run at 
basement level below the north and central comdors and join the basement on the west. A laboratory 
sump is located in the north courtyard, and wastewaters collected 
General Sump (18B). The Laboratory is currently undergoing 
the northern portion of the building was extended and a second 
extended northern portion. 

cal, and chemical process laboratories for the 
and B Street. The Laboratory is a 

ncrete block walls and concrete floors. 

art of this renovation, 

Although Building 15A is currently undergoing renovation, the building is still generally divided into 
radiologically nonrestricted and restricted access areas. The dividing line for the two areas generally 
runs from the southwestern corner to the northeastem comer of the building, with the untestricted 
access area located to the east of the dividing line and the restricted access area locata t@he”jkest of 
the dividing line. The basement of the laboratory has historically been used,as a mainte& *;:p area 
and as storage of radioactive samples. 

<<*>p*sx<<.ws$ 

.>A* >:.:.... 3.:: 
l....... 

:&f..&,.. ,....A 

The Laboratory has two inactive HWMUs. One is located in the D m  Storage Area near the loading 
dock, and the other is located in the D m  Storage Area near the southwest comer of the Laboratory. 
From process knowledge, they are considered HWMUs. The first is planned to be closed under 
RCRA, the second through CERCLA response. Herculite, rinsewater, and PPE are the materials 
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expected to be generated by the closure of the first, herculite and PPE from the second. For more 
HWMUs, see Appendix K, Table K-1. 

dedAccesSArea 
nrestricted access area still COntaiDs a library, two conference rooms, and offices. 

Western Restricted Access Area 
Historically, the western restricted access area umtained inorganic and isotopic laboratories, an 
organic laboratory added around 1990, some office space, several satellite accumulation areas, and the 
following: 

0 

0 

cle unit located in Room W-22 and operated last in 1987. 

s, which was the pilot for the thorium process used in the 
Green Salt Plant(4A), was developed and performed' in Rooms W-4 (heat 
treating) and W-10 (wet chemistry) in 1967. These rooms are now inactive 
and are managed as exclusion zones because of the presence of radiological 
co- on. . .  

0 Before the laboratory renovati -lab was located at the westera end 
one year (1989), an 

in Room N-27 was used to recover 
silver from the 
or silver sulfate. 

that contained either silver nitrate 

0 Wastewaters generated at the numerous sinks within the various laboratories 
as a result of sample preparation and/or cleaning were and are conveyed to a 
central collection sump located in the north courtyard of the Laboratory. 

The western restricted access area currently contains laborato 
accumulation areas, a chemical storage area (cabinets located in 

and samples of uranium products used to check for impurities). The rooms currestly in use as 
radioactive material storage areas (C-18, S43, and W-4) are managed as exclusion zones. 
Anticipated conhmhmts for this process area include: uranyl nitrate, U308, thorium, mercury, 
l,l, 1-trichloroethane, acetone, PCB's, asbestos, chloroform, ammonia, europium-15 
nitrate, tetrachloroethylene, niobium, lanthanum, lead, silver, platinum, acids (nitric 
hydrochloric, hydrofluoric, chromic, perchloric), solvents, plutonium, argon, nitrogen, 
miscellaneous laboratory chemicals and reagents. 

18 store excess, unused but 
uraniumstandards usable, chemicals), and a few storage areas for radioactive mate 

Basement 
Until late in 1989, the Maintenance Department operated a maintenance shop located in the northern 
area of the basement. The shop also functioned as a satellite accumulation area, temporarily storing 
wastes such as spent solvents, used oil, and PCBs. The southern area of the basement was once 
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equipped with caged areas that stored uranium products (i.e. green salt, orange oxide, and uranium 
laboratory chemicals. 

, eight concrete cores (three depths), one sediment, three masonry, and two 
es were collected to characterize the commination in this component. 

Summary of Radiological Contamination 

Concrete C h i ~ s  
A total of three conc samples was collected from this component for analysis of radioactive 
constituents. Of thes tituents, all except eight (americium-241, ce~ium-137,lead-210, 
neptunium-237, plut plutonium-239M40, strontium-90, and techuetium-W) were detected. 
For two of the ve constituents (elemental uranium, and uranium-238), the maximum 
concentdon of each exceeded its respective concrete baseline value. Elemental uranium exceeded its 
baseline concentdon by a factor of 1.2, a larger margin than any other radioactive constituent. 

Concrete Cores 
A total of two concrete core samples depth was colleded from this component 
for analysis of radioactive 
cesium-137, lead-210, neptunium-237, pl , and strontium-90) were detected. For 
seven of the detected radioactive constituents (radium-228, techneti-99, thorium-228, elemental 
uranium, uranium-234, urauium-235/236, and uranium-238), the maximum concentration of each 
exceeded its respective concrete baseline value. Uranium-235/236 exceeded it3 baseline concentration 
by a factor of 270, a larger margin than any other radioactive constituent. 

A total of two concrete core samples from a depth of 'A to 1-inch 
for analysis of radioactive constituents. Of these 20 constituents, all seven (americium-241, 
cesium-137, lead-210, neptunium-237, plutonium-238, plutoniuxn-2 , and strontium-90) were 
detected. For seven of the detected radioactive constituents (radium-228, technetium-99, 
thorium-228, elemental uranium, Uranium-234, uranium-235/236, and UraniUm-238), the maximum 
concentdon of each exceeded its respective concrete baseline value. Elemental uranium e x d e d  its 

, all except six (americium-241, 

ed from this component 

A total of two concrete core samples from a depth greater than l-inch was collected fronf&i~ 
component for analysis of radioactive constituents. o f  these 20 constituents, ali except &e 
(americium-241, cesium-137, lead-210, neptunium-237, plutoniUm-238, plutonium-239/%& 
strontium-90, technetium-99, and thorium-230) were detected. For one of the detected radioactive 
constituents (radium-228), the maximum concentration of each exceeded its respective concrete 
baseline value. Radium-228 exceeded its baseline concentration by a factor of 1.1, a larger margin 
than any other radioactive constituent. 
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e .  Masom Chi~s  
masonry chip samples was collected from this component for analysis of radioactive 
f these 20 constituents, all except six (americium-241, lead-210, neptunium-237, 
plutonium-239/240, and strontium-90) were detected. For seven of the detected 

nstituents (radium-228, technetium-99, thorium-230, elemental uranium, uranium-234, 
urauium-235/236, and uranium-238), the maximum conwntration of each exceeded its respective 
concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor of 54, a 
larger margin than any other radioactive constituent. 

' 

wn liquid samples were collected from this component for analysis of 
f these 20 constituents were detected in the sediment and all except six 

-210, neptu11ium-237,'plutonium-238, and polonium-210) in the 
radioactive constitue 
(americium-241, ces 
liquids. 

SummaryofInoqpnicCo a - "on 

Concrete Chi~s  
Only one concrete chips samples was coll component for analysis of inorganics. Of 23 
inorganic constituents, all except five ( 
detected. For ten (aluminum, arsenic, barium, chromium, cobalt, lead, mercury, potassium, sodium, 
and zinc) of the detected inorganics, the maximum concentmion of each exceeded its respective 
concrete baseline value. Of the inorganics with concarations greater than baseline, mercury was the 
most significant, exceedmg the concrete baseline by a factor of 29. There were no deteaions at 
greater than 20 times the TCLP limit. 

, selenium, silver, and thallium) were 

Concrete Cores 
A total of two concrete core samples from the top %-inch was coll 
analysis of inorganics. Of 23 inorganic constituents, all except three (antimony, selenium, and 
thallium) were detected. For 13 of the detected inorganics (aluminum, arsenic, barium, chromium, 
cobalt, copper, lead, mercury, nickel, potassium, sodium, vanadium, and zinc), the maximum 
concentration of each exceeded its respective concrete baseline value. Of the inorganics with 
con- 'om greater than baseline, cobalt was the most significant, exceeding the 
by a factor of 76. There were no detections at greater than 20 times the TCLP limit. 

A total of two concrete core samples from a depth of % to 1-inch was collected from 
for analysis of inorganics. Of 23 inorganic constikern, all except six (antimony, cadmium, nickel, 
selenium, silver, and thallium) were detected. For 11 of the detected inorganics (aluminum, arsenic, 
barium, calcium, chromium, cobalt, manganese, mercury, potassium, sodium, and vanadium), the 
maximum concentration of each exceeded its respective concrete baseline value. Of the inorganics 

this component for 
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with concentrations greater than baseline, mercury was the most significant, exceeding the concrete 
ctor of 6.3. There were no detections at greater than 20 times the TCLP limit. 

re samples from below a depth of 1-inch from this component were anal@ for 

M S o W  ChiDS 
A total of three masonry chips samples were collected from this component for analysis of inorgauics. 
Of 23 inorganic constituents, all except five (antimony, cadmmm , selenium, silver, and thallium) 
weredetected. For 
of the detected inorg 
baseline value. Of 
significant, ex 
than 20 times the TCLP limit. 

c, chromium, leads, mercury, nickel, potassium, sodium, andzinc) 
maximum concentration of each exceeded its respective concrete 
cs with concentrations greater than baseline, mercury was the most 

baseline by a factor of 26. There were no detections at greater 

SuDDlernental Media 
One sediment sample was collected from this component for analyses of inorganic constituents. Of 23 
comtiiwnts, all but six (antimony, nickel, potas&k.n, .:.> .:.>:.>. selenium, thallium, and vanadium) were 
detected. Con~ntratiom of cadmium, chromi& ,.$?--.&$<g:, ‘&ad, mercury, and silver were greater than 20 
times the respective concrete baselines .in the&@ime&:::sample *..i*<.*.: collected from.* north courtyard. 

<.:.... 

One unknown liquid sample was collected from this COmpoILent for analyses of inorganic constituents. 
Of 23 constituents, all but 11 (aluminum, antimony, arsenic, beryllium, chromium, cobalt, 
manganese, nickel, selenium, thallium, and vanadium) were detected. No w n m o n s  of any 
metals in this unknown liquid sample were greater than 20 times 

S-1 of Semivolatile Organic Contamination 

Smlemental Media 
One sediment sample was collected from this component for analyses of semivolatile organic 
constituents. A q h t h e n e ;  anthracene; Benzo(a)anthracene; Benzoopyrene; Benzo(b)fluoranthene; 
Benzo(g,h,i)perylene; Benzo(k)fluoranthene; carbasole; chrysene; dibenzo(a,h)ar&ace; &benzofuran, 
fluoranthene; fluorene; i n d e n o ( l , 2 , 3 ;  phenanthrene’; pyrene; and bis(2 
were the semivolatiles detected, yet none of them exceeded 20 times the respective T 

One unknown liquid sample was collected from this component for semivolatile 
none were detected. 

e concrete baselines. 
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Summary of Volatile Organic Contamination 

one unknown liquid sample were collected from this component for analyses of 
c constituents, yet none were detected. 

Summary of Pesticide/PCB Contamination 

No media were analyzed for pesticides/PCBs. 

eve1 (six-floor), irregularly shaped structural steel 
and floor with noninsulated, corrugated metal siding and roofing. 

The Biodenitrification Towers is located southeast of the intersection of A Street and 102nd Street. 
High nitrate wastewaters that are collected in the Biodenitrification Towers Surge Lagoon (HA) are 
mixed with methanol from the Methanol Tank (l8.J) and fed to the Biodenitrification Towers where 
they enter one of four 30 ft towers that operate iqseries. .:t.,.. The wastewater flows up through the 
towers, fluiduing coal particles that have bacte ed. The bacteria decompose the methanol 
and nitrates to form carbon dioxide (Cod (Nd gases, which bubble off the top of the 
towers and are released to the atmosphere. 

.:.:.:.:.. 

ntaminants include phosphoric acid, sulfuric 
acid, andmethanol. 

Since there is little or no evidence of contamination and since results or radiological surveys do not. 
exceed the sampling criteria in the WPA, no intrusive samples were planned for the component. A 
survey was performed to confirm the absence of signilicant radio1 
results indicate an average total surface contamination of 2082 dpm/ 
below the sampling criteria of 5000 dpm/lOO cm2, and an average 
70 dpm/lOo d (alpha), well below'the sampling criteria of 1 
intrusive samples were taken, and baseline cOncentratioIlS of contaminants (see Appendix A.IV) within 
each material type associated with this component have been used for characterization. 

(beta-gamma), well 

A.IV.3.21 Clearwell Pumr, House (18G) 
The Clearwell Pump House (18G) is a single story structure located near the southw 
Waste Pit #l. The Pump House is a steel framed, mite-sided structure on a 
Clearwell Pump House houses two electrical pumps and accompanying 
Pump House is used to pump stormwater from the Clearwell to the B 
(MA) for sampling, analysis, and potential release. The anticipated contaminants areuraniumand 
l,l,l-trichloroethane. 
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One concrete chip sample was collected to characterize the conrammt~ 'oninthiscomponent. The 
resents the results of the analyses of this sample. 

diologicalCo ' . '*on 

Concrete Chips 
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-241, cesium-137, neptunium-237, 
plutonium-238, , and strontium-90) were detected. For four of the detected 
radioactive constitu 
concentration of each 
baseline concentratio 

10, radium-228, technetium-99, and elemental uranium), the maximum 
its respective concrete baseline value. Technetium99 exceeded its 

f 71, a larger margin than any other radioactive constituent. 

Summary of Inorganic Contamination 

Concrete C ~ ~ D S  
Only one concrete chips samples was collected from .*, this component for analysis of inorganiss. Of23 
inorganic constituents, all except seven (antimol&$cadmium, .F <...:.:.. mercury, nickel, selenium, silver, and 
thallium) were detected. For 11 (aluminum, me&. .::$,,..A" .... . ... , .<: barium, chromium, cobalt, copper, lead, 

each exceeded its respective concrete baseline value. Of the inorganics with concentmiom greater 
than baseline, barium was the most significant, exceeding the concrete baseline by a factor of 11. 
There were no detections at greater than 20 times the TCLP limit. 

manganese, potassium, sodium, and zinc) o@he +*.*.:<. d&ed .:.!wG;?m inorganid, the maximum co- 'on of 

Summary of Volatile Organic Contaminaton 

The major media sample collected from this component was not analyzed for volatile organic 
g p % ~ p $ ;  i): 

constituents. ,;c s; .$ 
$$$ 

Concrete C ~ ~ D S  

Only one concrete chip sample was collected from this component for analysis of pesticidePCB 
co- . Of 28 pesticides/pcBs for which analyses were perfomed, only two (4,4'-DDE and 
Dieldrin) were detected. There are no TCLP limits for either of the detected pesticides. 
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A.lV.3.22 BDN Effluent Treatment Facility (18m 
uent Treatment Facility (18H) is located to the north of the Plant 8 Warehouse (80) on 

that includes effluent treatment process equipment. It is a single story, steel frame 
inforced concrete floor, with metal siding and rookg. 

Process effluent is received in the BDN Effluent Treatment Facility subsequent to treatment in the 
Biodenitrification Towers (18D). The effluent is further treated in Building 18H through chlorination 
and aeration to reduce biological oxygen demand (BOD) and total suspended solids (TSS). Following 
treatment, the effluent is released to the Sewage Treatment Plant for final treatment and discharge. 
The equipment hous 
air compressors, ae 
was controlled and 1 
stored outside the Tr 

.near the Treatment Facility includes pumps, chlorinators, process tanlrs, 
rpress. Theequipment located along the southwest interior wall 
logical co- - 'on area. Drums of anthracite are currently 

ility. Anticipatedcontaminants include uranium 
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One concrete chrp sample sample was collected to characterize the commination 
The following represents the results of the analyses of this sample. 

Summary of Radiological Contamination 

Concrete C ~ ~ D S  
Only one concrete chips sample was coll component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-241, cesium-137, neptunium-237, 
plutonium-238, plutonium-239/240, and strontium-90) were detected. For two of the detected 
radioactive constituents (technetium-99 and elemental uranium), the maximum concentration of each 
exceeded its respective concrete baseline value. Technetium-99 ex 
a-factor of 8.3, a larger margin than any other radioactive constitu 

4t$;baseliie concentrm 'on by 

.:.>p :.,,.:.: .. ?..... 
.#:$$ summarg of Inorganic contarmnab . 'on . .A+.+.+% 

Concrete C ~ ~ D S  
Only one concrete chips samples was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except seven (antimony, cadmium, mercury, potassium, selenium, silver, ' 
and thallium) were detected. For four (arsenic, chromium, nickel, and vanadium) ofjRhe#e&Aed 
inorganics, the maximum concentration of each exceeded its respective concrete baseline Mue. .;E.):. Of 
the inorganics with concentrations greater than baseline, chromium was the most si@&, :.:.;::;. 

exceeding the concrete baseline by a factor of 3. There were no detections at greater tliS20 times 
the TCLP limit. 
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Summary of Organic Contamination 

No this component was analyzed for organic contaminati on. 

0 

1s a single-story, irregularly shaped building located in the 
southeastern comer of the intersection of First Street and D Street. The building is constructed of 
cinder blocks with a concrete roof and floor. Three aboveground fuel tanks, located just south of the 
garage, are associated with the buildmg operations as is the concrete pad to the south and east of the 
building. Thefad as a garage for performing general maintenanceon the on-property 
vehicles. The Garage es the facility’s ambulance and fire engine. 

The Engine House/ nsidered a wet process area,because of the frequent use of solvents 
and oils. The garage performs repair work and preventive maintenance on the vehicles used in the 
process area. Fuel and motor oils are used throughout this facility. The fuel oil supply is stored in 
three aboveground tanks on the south side of the building. Each tank is contained separately in metal 
tubs for secondary containment. Spills, whi on the concrete floor as a result of operations, 
are cleaned with floor scrubber units e building. However, stains were obsemed 
during the visual inspedion of the building. 
use in building operations. Leaking . .  batten 
were also observed during the.iaspeCtion. ‘A sewer sy&m in the building collects water from the 
floor. This water is pumped to a tank locatedjust east of the building. A sample of this water is 
collected for testing before discharge. . 

, such as motors and batteries, are stored for 
r in the eastantral section of ,the building, 

Anticipated contaminants include: waste 
H2S04; mercury; and ethylene glycol. 

oil; solvents; asbestos; gasoline; 

The Engine HouseiGarage has one inactive HWMU located in the umkmral portion of the 
building. It is considered a HWMU because it is reported to have handled solvents @PA waste code 
Fa). It is planned to be closed under RCRA. Concrete and PPE are the only materials expected to 
be generated by its closure. For more information on HWMUs, see Appendix K, Table K-1. 

Summary of Radiological Contamination 
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Concrete Cores 
rete core sample from the top %-inch depth was collected from this component for 

ive constituents. Of these 20 constituents, all except five (americium-241, 
tunium-237, plutonium-238, and plutonium-239/240) were detected. For eight of the 

active constituents (lead-210, technetium-99, thorium-228, thonum-230, elemental 
uranium, uranium-234, uranium-235/236, and ~ranhm-238)~ the maximum concentration of each 
exceeded its respective concrete baseline value. Uranium-238 exceeded its baseline concentration by 
a factor of 7.5, a larger margin than any other radioactive constituent. 

Only one concrete 
analysis of radioactlv 

technetium-99, and 
exceeded its respective concrete baseline value. 

from a depth of ?h to l-inch was collected from this component for 
ents. Of these 20 coi~~tituents, all except nine (americium-241, 

9236) were detected. None of the deteaed radioactive constituents. 
cesium-137, lead-210 237, pl~t~nium-238, pl~t0ni~m-239/240,' ~&0dum-90, 

Only one concrete core sample from a depth greater than l-inch was collected from this component 
for analysis of radioactive constituents. Of these .i:::.. 20 constituents, all except seven (americium-241, 
cesium-137, neptunium-237, plutonium-238,. pl&um-239/240, technetiUm-99, and ,E x, 
&um-235/236) were detected. For one of t&F&&cted radioactive constituents (thorium-ZB), the 
maximum conqmtmtion of each exceeded itsi&pectik +&&> concrete baseline value. Thorium-Z8 
exceeded its baseline concentration by a factor of 1.1, a larger margin than any other radioactive 
constituent. 

Masonrv C h i ~ s  
Only one masonry chip sample was collected from this component WWpis $#& of radioactive 
cknstituents. Of these 20 constituents, all except seven (americium-&$, E$..>.<$ cesium-137, neptunium-237, 
plutonium-238, and plutonium239/240) were detected. For nine of tbe >,. ., deteded radioactive 
constituents (lead-210, radium-228, technetium-99, thorium-228, b&230, elemental Uranium, 
Uranium-234, uranium-235/236, and uranium-238), the maximum concatration of each exceeded its . 

respective concrete baseline value. Elemental uranium exceeded its baseline concatration by a factor 
of 24, a larger margin than any other radioactive constituent. 

p~x~w<<p;~*. g.3 ":q Sumlemental Media .: ;?% .. 
One loose media and three unlrnown liquid samples were collected from this component br analysis 
of radioactive constituents. Of these 20 constituents, all except seven (americium-241, c&hm-137, 
lead-210, neptunium-237, plutonium-239/240, plutonium-241, and strontium-90) were dd&ed in the 
loose media and all except nine (americium-241, cesium-137, neptunium-237, plutonium-239/240, 
radium-226, radium-228, thorium-228, thorium-230, and thorium-232) in the liquids. 
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Summary of Inorganic Contamhtion 

core sample from the top M-inch was collected from this component for analysis of 
f 23 inorganic constituents, all except seven (antimony, beryllium, cadmium, mercury, 

selenium, silver, and thallium) were detected. For 12 of the detected inorganics (aluminum, arsenic, 
barium, chromium, cobalt, copper, iron, lead, manganese, nickel, potassium, and sodium), the 
maximum concentration of each exceeded its respective concrete baseline value. Of the inorganics 
with concentrations greater than baseline, barium was the most significant, exceeding the concrete 
baseline by a factor 

Only one concrete co 
analysis of inorgani 
cadmium, mercury, selenium, silver, and thallium) were detected. For five of the detected inorganics 
(arsenic, barium, chromium, nickel, and sodium), the maximum concentration of each exceeded its 
respective concrete baseline value. Of the inorganics with concemat~ 'om greater than baseline, 
barium was the most significant, exceeding the baseline by a factor of 1.9. There were no 
detections at greater than 20 times the TCLP 

Only one concrete core sample from a depth 
for analysis of inorganics. Of 23 inorganic , all except six (antimony, beryllium, 
cadmium, mercury, seldum, and thallium) were detected. For three of the detected inorganics 
(aluminum, arsenic, and sodium), the maximum concentration of each exceeded its respective 
concrete baseline value. Of the inorganics with concentrations &reater than baseline, sodium was the 
most significant, exceeding the concrete baseline by a factor of 1.3." 
greater than 20 times the T U P  limit. 

Maso~lrv chn, ' s  .-" 

Only one masonry chips samples was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except six (antimony, beryllium, cadmium, selenium, silver, and thallium) 
were detected. For ten (arsenic, barium, chromiwn, cobalt, copper, lead, m e r q ,  potassium, 
sodium, and zinc) of the detected inorganics, the maximum concatration of each exceeded its 
respective concrete baseline value. Of the inorganics with concentrations greater 
barium was the most significant, exceeding the concrete baseline by a factor of 76. The 
lead concentmion of inorganics in one sample from this component exceeded 20 
limit. This sample was collected in the Garage Area. 

re were no detections at greater than 20 times the TCLP limit. 

a depth of % to 1-inch was collected from this component for 
rganic constituents, all except seven (antimony, beryllium, 

1-inch was collected from this component 

%irere no detections at 
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Sumlemental Media 1 

sample was collected from this component for analysis of inorganics. 

concentration of lead in this sample exceeded 20 times the TCLP l i t .  

Of 23 2 

3 

4 

5 

, all except five (antimony, beryllium, cadmium, selenium, and thallium) were 

Summaryof SemivolatileOrganicCo ' "on 

SuDDlemental Media 
One loose media three unknown liquid samples were collected from this component for analysis of 
semivolatile organic . Of 66 semivolatiles for which analyses were performed, 12 

anthracene, bis(2-ethylhexyl)ate, butyl benzyl phthalate, 
1 phthalate, fluorauthene, isophorone, naphthalene, phenanthrene, 

loose media and 11 (2-methylnaphthalene, bis(2ethylhexyl)ate, 
butyl benzyl phthalate, di-n-octyl phthalate, diethyl phthalate, fluoranthene, naphthalene, 
p-methylphenol (cresol), phenanthrene, phenol, and pyrene) in the liquids. There is a TCLP limit for 
only p-methylphenol, which was detected in one liquid sample at a concentration of 20 mgh, well 
below the TCLP limit of 200,000 mg/L. 

S u m m a q  of Volatile Organic Contaminati 

Smlernental Media 
A total of one loose media and three unknown liquid samples was collected from this component for 
analysis of volatile organic contaminants . Of 39 volatile constituents for which analyses were 
performed, only three (2-bu!anone, acetone, and methylene chloride) were detected in the loose media 
and only eight (1, l-dichloroethane, 2-butanone, 4-methyl-2-pentano 
ethylbenzene, toluene, and total xylenes) were detected in the liquid. 
2-butanone, which was detected in the loose media at 30 mgkg 
well under the TCLP limit (20 times the T U P  limit) of 4,000,0001 
200,000 mg/L for the liquid. There is also a TCLP limit for benzene, which was detected in the 
liquid at 11 m a ,  well below the TCLP limit of 500 mg/L. 

is a T U P  limit for 

for loose media and 

Summary of Pesticides/PCBs Contamination 

No samples were analyzed for PesticidesRCBs. 

*\, ... A.IV.3.24 Pilot Plant Annex (37) 
The Pilot Plant Annex (37) is a single-story, rectangular building consisting of a structural steel frame 
anchored in a reinforced concrete foundation and a reinforced concrete floor and roof, cinder block 
walls, and glass windows. The buildmg adjoins the Six to Four Reduction Facility 1 (SA) and the 
Pilot Plant Wet Side (13A) to form a complex that serves Pilot Plant functions. The function of the 
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Pilot Plant Annex was to test new processes for uranium and thorium production and recovery which 
sful cases, implemented in the production plants at the FEW. The processes in this 

y dry, while those in the Pilot Plant Wet Side were wet. 

Annex contains six process areas plus additional processes that have been removed 
and associated equipment and tankage outside the building. Several dust collectors located outside 
also are associated with the Annex. Like the other processing buildings in the Pilot Plant complex 
(13A and MA), the Pilot Plant Annex changed configuration frequently to meet its mission of testing 
processes for potential improvement of operations at other plants of the FEMP. Thus, the following 
process descriptions mplete by omission of process units that were installed, tested, and 
dismantled many y 

Removed Processes " 
Some of the unit processes formerly operated in the Pilot Plant Annex have been removed. The 
names of these processes and brief descriptions are as follows: 

0 oil Reclaimer. Hilco oil reclaimer for vacuum pump oil was used in the P-2 
furnace @ortiom may sti l l  be p d m t  but are not identified on available 

&J$$: 
,g w.. 
,~ %3> ,&$$a$$> 
.:+ :.::E 

.,,. .. v..... 
drawings); 

packaged for reduction in a *&I that%& been remove 
0 l7wrim Tetrajbride Mill. E)ehydkai~thorium ,.;?6*>. tetrafluoride was milled and 

0 calcium Metd  Storage. Drums of fine calcium metal were stored and 
weighed for the reduction process using a portable scale that has been 
removed; 

.%...* . ...<*:.:ysmqz w* 

0 Box Funuzce. The box furnace, which has been rem4$ed, & an electrically 
heated multipurpose furnace used for enriched ~~ and .sawdust 
oxidation; 

Enriched Derby Furnace. The enriched derby fumace'was a small-scale 
reduction furnace, now removed, which used to perfonn test runs for 
production of five inch diameter enriched uranium derbies up to five percent 

::.:.:.> .,. . ., :$ :s<< %.$$ :A:::< 

,&j$g.+, 
0 

U-235; 

Cenn?fugal &,&g F m c e .  No informaton is available for this ur&%ww$ 
.? .... ..., .,. 0 
.; zw .$ 

fi?$ 
nearby tank shown on earlier drawings in the ==.where plutonium .' gs 

$&& 
out-of-spec (POOS) materials drums are currently stored. j$$ 

(>..A. . 
~ .<.:s.. C'.,..,,.*, 

The anticipated contaminants for the Pilot Plant Annex include the following, per process area: 
n grit-blasting furnace crucibles: V308, uranium 
n briquetting unit: d u m  tetrafluoride, magnesium 
n rotoblaster: uranium metal(up to 0.71 percent E), magnesium fluoride 
n plasma furnace: zirconia, magnesium oxide 
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n P-2 (de-zincing) furnace: uranium (up to 1.25 percent E), thorium, zinc 
heat treat furnace: quench oil, sodium chloride, potassium chloride 

tetrafluoride mill: thorium tetrafluoride, zinc fluoride 
metal storage: calcium 

furnace: uranium metal (up to 1.25 percent E) 
n enriched derby production: uranium metal (up to five p&cent E) 
n oil reclaimer: uranium, thorium, lubricating oils, zinc 

East WallProcesses 
Several processes w 
building. 

Grit Blaster and Dust The grit blaster and dust collector are located along the east wall of 
the Pilot Plant Annex. The unit was designed to remove slag from thorium and uranium derbies and 
crucibles from Plant five with an abrasive mixture . The grit blaster contains approximately 
300 pounds of spent coarse coal slag abrasive grit and uranium particles. The grit blaster equipment 
consisted of a ventilated glove-box-type 
that supplied the compressed air and coal slag ed in the cleaning operation, and a holding tank 
for the grit. The equipment was shut down 

along the east inside wall of the annex, north of the center of the 

blasting was performed, a motor and drive 

n the Pilot Plant discontinued production 
operations. 

The Wheelabrator dust collector, located outside on the Southeastern corner of the Pilot Plant Annex, 
serviced the grit blasting unit, as well as the heat-treat furnace, briquetting press, shot blaster, 
charging station, and jolter. The latter two units have been removed. The dust collector may contain 
dust. W<~~#jH:W:W$$ 

3 ?:::.: .... .A. . 
.% ~ . . .  ,... 
I. ... 83; 2 
$$&;&$ 

Briquettirag Unit. The briquetting unit is located along the east wall @ the Pilot Plant Annex. It 
consists of a rotary briquetting press, a drumming station, and roll ' eyors. Theprocess 
involved UF4 and magnesium blending and cmhing into briquettes to make a highdensity reduction 
charge, ultimately for use in the Metals Production Plant (5A). The press compressed the 
uranium/magnesium blend into pillow-shaped briquettes. After the material was formed into 
briquettes, a vibrating-type conveyor with a stainless steel pan transferred the bri 
drumming station. A dust enclosure was vented to the Wheelabrator east dust 
the section describing the grit blaster. Operation of the briquetting unit was di 
1950s or early 1960s. 

Roto (shot)-Bhter. The shot-blasting operation was performed on the east side of the Pilot Plant 
Annex. The unit process consisted of a Pangborn Rotoblast used to remove magnesium fluoride slag 
and magnesium plate from derbies on an enclosed work table. The unit was designed to 
accommodate work pieces up to two feet in height and 4,000 pounds in weight. A 1-ton hoist on a 
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swinging jib was used for material handling. The abrasive used in the blasting was uranium shot 
rill from reduction furnaces in the Metals Production Plant. 

ed 10,OOO kilograms of shot per hour. The spent d u m  was trausported to a 
m o r ,  where dust and fines were removed by air current and the remaining shot was 

separated by size. Usable shot was returned to the storage bin, and the fine material was drawn away 
by the west Wheelabrator dust collector discussed in the grit blaster section; the Roto-clone dust 
collector located just north of the west Wheelabrator also may have serviced the rotoblaster. Fires 

occurred in the unit and ventilation ducts because very line uranium dust would occasionally ignite 
less flammable urani 
Production Plant for 
excessive slag, were 

ium salts. Cleaned derbies were returned to the Metals 
eterminations. Lowdensity derbies, indicating the presence of 

the rotoblaster for further processing. 

PlaSmaFurnace 
The plasma spraying unit and dust collector were installed in 1%2 in the southwestern comer of the 
Pilot Plant Annex. This process involved the application of protective coatings of molten ceramic 
particles to pour plugs and the interior of clean apcibles .A,,,. from the grit blasting unit. Once sprayed, 
the crucibles were retunred to the Metals Pr&& Plant. In 1965, an environmental chamber 
equipped for vacuum and inert-atmoSphere . .   om,^ was installed to permit the use of spray 

,# *$$& 

that either were or would de&o&&hm'spmyed in .%*?+.+ <,,.&.* 

The environmeatal chamber, which was removed about ten to 15 years ago, was used for a short time 
to spray on experimental uranium oxide coatings under high-tempemwe melting conditions. The 
remaining booth and spray system were shut down when the Pilot Plant production operations were 
discontinued in 1989. The spray'booth is ventilated tbrough the r located outside of the 
southwestern comer of the Pilot Plant Annex. 

P-2 Furnace 
The dezinc-ing operation performed in the Pilot Plant h e x  was the same as the operation performed 
in the Six to Four Reduction Facility (SA), except that a P-2 furnace was used. The P-2 furnace 
also removed excess hydrogengas from 2- and 4-inch-thick flat castings of uranium metal. A smaU 
amount of water from a COncTete ram pit under this furnace was removed with a po 
and transferred to the Pilot Plant sump system for treatment. Two Hoffman dust co 
the alley between the Pilot Plant Annex and the Six to Four Reduction Facility, 
corner of the annex, were used to collect dust from the P-2 induction furnace. 

NuSalHeatTreatFumace 
The NuSal salt furnace is located in the northeastern corner of the Pilot Plant Annex. This furnace, 
installed in January 1964, replaced the on@ heat-treating furnace. The heat-treating unit consists 
of an immersion electrode salt furnace, an Oil quench tank, two wash water tanks, a heat exchanger to 
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mainrain the quench tank temperanue, and a hoist. A 50/50 blend of molten sodium chloride and 1 

2 

3 

4 

5 

6 

7 

8 

ride salts was used as a medium for heat-treating uranium core blanks on a pilot scale. 

were to be heat-treated were loaded into fixtures, and the fixtures were totally 
e salt bath. After a specified heating time, the fixtures and pieces were transferred 

from the salt bath to an oil or water quench tank. Sludge was removed to prevent it from interfering 
with the movement of pieces through the furnace or the attainment of the desired characteristics in the 
heat-treated pieces. The solidified sludge and salt were drummed and transferred to the waste pits. 

west waumxe& 
The central area al 
storage. The drums 

inside wall of the Pilot Plant Annex is currently used for drum 
tored here are slightly higher in plutonium content than site 

specifications allow. %' 

14 

southeast processes Is 

A charging station and a jolter are the only remaining portions of the pilot-scale uranium reduction 16 

process origjnally located here. I7 

18 

OutSideAreas 19 

P 

21 

Several pieces of equipment that supported 
outside the building, as discussed in the 
and low curbs): P 

rations in the Pilot Plant Annex are located 
ons. These units are (all have concrete bases 

P 
24 0 Hoffman Dust Collectors, which seniced the P-2 furnace, in the alley outside 

the northwestern corner of the annex; 

0 Wheelabrator East Dust Collector, which serviced funriacesand *p$,v$,<@$ blasting 
operations along the east wall of the annex, outside tlik soutbeastem comer of 

#$$ .:.:.:". the building; >:&g&.& 

0 Roto-Clone Wet Dust Collector, which may have served the shot blaster, just 
north of the Wheelabrator West Dust Collector; and 

0 Wheelabrator West Dust Collector, which serviced Plasma Furnace, outside 
the southwestern corner of the annex. @ ~ w s ( ~ ~ > ~ ~ ~  
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Summary of Radiological Contamination 

ncrete chips samples was collected from this component for analysis of radioactive 
these 20 constituents, all except one (cesium-137) were detected. For 17 of the 

detected radioactive constituents (americium-241, lead-210, neptunium-237, plutoniUm-238, 

thoriw-Z8, thorium-230, thorium-232, elemental Uranium, Uranium-234, uraniUm-235/236, and 
uranium-238), the maximum concentration of each exceeded its respective concrete baseline value. 
Elemental uranium ts baselhe concentration by a factor of 730, a larger margin than any 
other radioactive cons 

Masonrv C h i ~ s  
A total of seven masonry chip samples was collected from this component for analysis of radioactive 
constituents. Of these 20 consti-, all except two (Cesium-137 and stronthm-90) were detected. 
For 15 of the detected radioactive constituents (americium-241, lead-210, neptunium-237, 
pl~t~nium-238, plUtOnium-241, radium-226, 28, technetium-99, thorium-228, thorium-230, 
thorhn-232, elemental d u m ,  Uranium-234, 9236, and uranium-238), the maximum 
concentration of each exceeded its respective line value. Uranium-235/236 exceeded its 
baseliie co- 'on by a factor of 160, a than any other radioactive constituent. 

pl~t0niUm-239/240, plUtOaium-241, p010niUm-210, radium-226, -228, technetium-99, 

Smlemental Media 
A total of three unknown liquid samples were collected from this component for analysis of 
radioactive constituents. Of these 20 wmtituents, all except six (americium-241, cesium-137, 
plutonium-238, plUtOri~241, p010niUm-210, and strontium-90) 

Summary of Inorganic Contamination 

Concrete C ~ ~ D S  
A total of ten concrete chips samples were collected from this component for analysis of inorgdcs. 
Of 23 inorganic constituents, all except one (selenium) were detected. For 19 (aluminum, antimony, 
arsenic, barium, beryllium, chromium, cobalt, copper, iron, lead, magnesium, mang 
nickel, potassium, silver, sodium, thallium, and Zinc) of the detected inorgarb, the 
concentration of each exceeded its respective concrete baseline value. Of the in0 
concentrations greater tban baseline, zinc was the most significant, exceeding the 
a factor of 950. The coIlcentratl 'on of inorganics in three samples from this 
times the TCLP limit for lead (greater than 100 mgkg). One sample was from the P-2 furnace area, 
one from the wet wall processes area, and one fiom outside areas. 
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Masonry C h i ~ s  
n masonry chips samples were collected from this component for analysis of 
23 inorganic constituents, all except three (antimony, cadmium, and selenium) were 
en(barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, sodium, and 

inorganics, the maximum concentration of each exceeded its respective concrete 
baseline value. Of the inorganics with concentrations greater than baseline, lead was the most 
significant, exceeding the concrete baseline by a factor of 100. The lead concentmion of inorganics 
in four samples from this component exceeded 20 times the TCLP limit. These samples were 
collected in the East Wall Processes Area, the Plasma Furnace, The P-2 Furnace, and the West Wall 
Processes Areas. 

Steel Coatims 
Only one steel co as collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except three (antimony, selenium, and vanadium) were detected. For seven 
of the detected inorganics (barium, beryllium, calcium, magnesium, potassium, silver, and sodium), 
the maximum concentration of each exceeded its respective steel coating baseline value. Of the 
inorganics with concentrations greater than 
steel coating baseline by a factor of 6.5. The 
component exceeded 20 times the TCLP limit 
lead, and mercury. However, as discussed 
samples were taken is not considered hazardous. However, if the coatings were removed from the 
material, they may be c- . 'callyhazardous. 

was the most significant, exceeding the 
on of inorganics in four samples from this 

or more of the following: barium, chromium, 
A.II.2.6.2, the material from which these 

!&mlementaI Media 
A total of three unknown liquid samples was collected from this c o m ? € o r  analysis of inorganics. 
Of 23 inorganic constituents, all except six (cadmium, chromium, m&ury::'selenium, .,._ ~ .,.... . thallium, and 
vanadium) were detected. The concentfaton of inorganics in one or #ore bf these samples exceeded 
20 times the TCLP limit for at least one of the following: lead and&er. 

.,.....,.. "..< ..Si4 

Summary of semivolatile Organic Contamination 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

20 

21 

P 

23 

2.4 

25 

26 

n 
28 

29 

30 

31 

SuDDlementaI Media 32. 

Three unknown liquid samples were collected from this component for analysis of s 
organic contaminants . Of 66 semivolatiles for which analyses were performed, 

Summary of Volatile Organic Contamination 

Sumlemental Media 38 

A total of three unknown liquid samples was collected from this component for analysis of volatile 
organic contaminants . Of 39 volatile constituents for which analyses were performed, only two 
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(2-butanone and toluene) were detected. There is a TCLP limit for 2-butanone, which was detected at 
on of 18 mgL, well below the T U P  limit of 200,000 mg/L. 

cide/FCB CoIEtamination 

No media were analyzed for pesticide/pcB contaminati on. 

A.N.3.25 Incinerator build in^ (39A) 
The Incinerator Building (39A), a two-story square structure, is located within the westcentral 
portion of the on Area between the Ore Refinery Plant (2A) and the Recovery Plant 
(8A) and along 102 The building consists of a structural s-1 frame on a reinforced 
concrete base and fl interior and exterior siding panels (insulation materials between 
panels), and transi 

The Incinerator Building shares one inactive HWMU with the Waste Oil Decant Shelter (39B) and 
with the Building 39A Pad (74W). This unit is considered a HWMU because reportedly it,handled 
solvents (EPA waste codes Mx)l and is to be attaimd through CERCLA 
response. Hold-up material, 
by the closure of this HWMU. For more 

The Incinerator Building contains four pr dryer, the trash baler, the liquid waste 
incinerator, and the solid waste incinerator. Initially, this facility was entirely devoted to the drum 
dryer process; once the drum dryer was removed, the trash baler, solid and liquid waste incinerators 
were added. The drum dryer and the liquid waste incinerator processes are considered wet processes. 

PPE are the materials expected to be generated 
on HWh+fUs, see Apperadix K, Table K-1. 

. .  

x* y., ..... 
,___ 
@ ;: Dnrmlhyer .y.<. &&-& 

Aqueous &?inate slurry from the extraction process in the Ore Refir&& :.:.:;.: Pi&, which comprjsed acid 
insoluble solids, soluble acid nitrates, and excess nitric acid, was &n two large rotary drums on 
the second floor in an acid-brick-lined diked area. A recycle surge tank was attached to the feed pan 
of each filter. As the dried raffinate cake was scraped off the rotary drum, it fell into one of two 
gas-fired rotary calcine furnaces located on the first floor, where it was further dried. Metal oxides 
were discharged from the rotary calciners into the William’s hammer mill. The pulverized particles 
were pneumatically conveyed to Silo 3, a large, outdoor storage tank. 

Nitric acid and water vapors from the drum driers and the rotary calciners were exhaute&by means 
of a venturi-type scrubber, located on the diked pad north of the incinerator building. &&e 
grinder, used to sharpen the filter cake knives on the filters, was located in the center of the second 
floor. All drum dryer process and associated equipment has been removed, leaving the second floor 
empty and allowing ,for the installation of the trash baler and the solid and liquid waste incinerators on 
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the first floor. Anticipated contaminants for this component are uranium, U03, ammonia, and 

enerated by site operations were transported to the Incinerator Building in dumpsters for 
on or compaction. The dumpsters were emptied onto the conveyor component 

of the building, which carried the solid wastes to the sorting platform, where they were segregated 
into burnable and non-burnable piles. Solid wastes capable of being incinerated were taken to the 
solid waste incinerat e non-burnables, such as metal, glass, and plastics, were placed in the 
vertical crusher of er. The vertical crusher remains in operation and is currently used to 
compact officetype w rated within the process area. Uranium is the only anticipated 
contamman - t. 

Liquid Waste Incinerator 
The liquid waste incinerator (also referred to as the trane incinerator) is a gas-iired singie-chamber 
unit consisting of a 50 gallon feed tank, air intake ductwork and two blowers, a primary burn 
chamber, exhaust ductwork, a vertical 
panel. Other equipment associated with the li aste incinerator but not in the Incinerator 
Building include a 5800-gallon storage tank, a 

, a baghouse filter, and an electrical control J 

e storage pad located east of the building, an 
oiywater separation unit in the Waste Oil Decbnt <<:::*.,, S$&@r (39B), and an overhead oil transfer line that 
terminates at the 50 gallon feed tank.. 

The Liquid Waste Incinerator was used from 1980 to 1986 to incinerate waste oils generated by 
various plants. In general, waste oil was transported to the oiywater separator unit in the waste oil 
decant shelter, then pumped from the separation unit to the 5 
fied tank. The waste oil was then incinerated, and exhausts were 
removal before being vented through a stack. 

Drums of waste oil awaiting incheration were stored on the concfete pad east of the Incinerator 
Building. Samples of the waste oil exhibited 1 , 1 ,l-trichloroethane and lead concatrations above 
regulatory threshold levels. Per RCRA regulations, the waste oils were classified as hazardous 
wastes, and the liquid waste incinerator and associated equipment were designated as a 
Anticipated corrtaminants include: uranium; spent solvents; l,l,l-trichloroethane; tri 
perchloroethylene; and spent lubricatiughydraulic oils. 

Solid Waste Incinerator 
Vehicle loads of burnable materials were delivered into the Incinerator Building and put onto the 
lower section of the trash baler conveyor. Burnables were then placed in the feed hopper to be fed 

tank or the 50 gallon 
a baghouse filter for ash 

lene; 

into the main chamber of the solid waste incinerator (also referred to as the Kelley incherator). A 
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thermal reactor mounted above the main chamber burned the particulate matter before it eMered the 
ated contaminants are uranium; 1 , 1 , 1-trichloroethane; and acetone. 

, nine concrete core (three depths), one masonry, eight steel coating, and one 
were collected to characterize the co- 'on of this component. One loose media 

and one liquid sample were collected to support this characterization. The following presents the 
r d t s  of the analyses of these samples. 

SummargofRadiologicalCo ' - "on 

Concrete Chi~s 
A total of two conc 
constituents. Ofthd 
For 18 of the detected radioactive constituents (americium-241, lead-210, neptunium-237, 

technetium-99, thorium-227, thorium-228, thorium-230, tho~ium-232, elemental Uranium, 
uranium-234, uranim235/236 and 
respective concrete baseline value. Tho 
380, a larger margin than any other 

Concrete Cores 
A total of two concrete core samples from the top Winch depth was collected from this component 
for analysis of radioactive constituents. Of these 20. constituents , all except two (cesium-137 and 
strontium-90) were detected. For 15 of the detected radioactive constituents (americium-241, 
lead-210, plutoniUm239/240, plutonium-241, polonium-210, 
thorium-228, thorium-230, thorium-232, elemental uranium, 
uranium-238), the maximum co- 'on of each exceeded its r 
Thorium-230 exceeded its baseline concentration by a factor 
radioactive constituent. 

les was collected from this component for analysis of radioactive 
ents, all except two (cesium-137 and strontium-90) were detected. 

plutoni~m-238, pl~t0niUm-239/240, plutonium-241, p010niUm-210, radium-226, radium-228, 

concentmion of each exceeded its 
its baseline concentmion by a factor of 

8, technetium-99, 

ncrete baseline value. 

A total of two concrete core samples from a depth of ?4 to 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except five (americium-241, 
cesium-137, plutonium-239/240, radium-228 and strontium-90) were detected. For nine $if .:.** the 
detected radioactive constituents (lead-210, plutonium-241, polonium-210, technetium-99$# ::::<.:. 

thorium-230, elemental uranium, uranium-234, d m - 2 3 5 / 2 3 6  and &um-238), the aaBxlmum ;:;::3 

collcentratl 'on of each exceeded its respective concrete baseline value. Technetium-99 e%5&led its 
baseline concentration by a factor of 9, a larger margin than any other radioactive constituent. 

< * ~ $ 5 % $ $ ~ ~ ; ! & q ~  

:::= . 

A total of two concrete core samples from a depth greater than 1-inch was collected from this 
wmponent for analysis of radioactive constituents. Of these 20 constituents, all except eight 
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(americium-241, cesium-137, plutonium-238, plutonium-239/240, plutonium-241, radium-228, 
technetium-99) were detected. For one of the detected radioactive constituents 

the maximum concentration of each exceeded its respective concrete baseline value. 
x d e d  its baseline concentration by a factor of 1.2, a larger margin than any other 

M a s o m  Chim 
A total of two masonry chip samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituentS, all except two (plutonium-239/240 and strontium-90) were 
detected. For 17 of radioactive constituents (americium-241, cesium-137, lead-210, 
neptunium-237, Pluto 
thorium-228, tho 
uranium-238), the 
Lead-210 exceeded its baseline concentdon by a factor of 910, a larger margin than any other 
radioactive constituent. 

, polonium-210, radium-226, radium-228, technetium-99, thorium-227, 
rim-232, ekmental uranium, uranium-234, 'uranium-235/236, and 

' 

on of each exceeded its respective concme baseline value. . 

Steel coatings 
A total of four steel coating samples was coll 
wnstituents. Of these 20 constituents, all (ce~ium-137, plutonium-241 and strontium-90) 
were detected. For 16 of the detected radi tuents (americium-241, lead-210, 
neptunium-237, plutonium-239/240, polonium-210, radium-226, radium-228, tee-99, 
thorium-227, thorium-228, thorium-230, thorium-232, elemental uranium, uranium-234, 
uranimn-235/236 and uranium-238), the maximum concatration of each exceeded its respective 
concrete baseline value. Lead-210 exceeded its baseline c o n e o n  by a factor of 330, a larger 

m this component for analysis of radioactive 

.. ,,.%% ,,J* .., 
y. margin than any other radioactive constituent. 

SuDDlemental Media 
One loose media and one unknown liquid sample were collected fk&& component for analysis of 
radioactive constituents. Of these 20 constituents, all except two (plutonium-241 and strontium-90) 
were detected in the loose media and all  except seven (americium-241, cesium-137,1ead-210, 
plutonium-241, radium-228, strontium-90, and thorium-232) in the liquid. 

S m j  of Inorganic Contamination 

<+:+ 

x.:.x .:.>:.:. 
. .r. x.:.:.. . . 

3% 
>:.:::.: Concrete ChiDs 

A total of twi concrete chips samples were c o ~ e c t i  from this component for analysis &kganics. 
Of 23 inorganic constituents, all except three (antimony, selenium and silver) were detected. For 16 
(arsenic, barium, beryllium, calcium, chromium, cobalt, copper, lead, magnesium, manganese, 
mercury, nickel, sodium, thallium, vanadium and zinc) of the detected inorganics, the maximum 
concentration of each. exceeded its respective concrete baseline value. Of the inorganics with 
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concentrations greater than baseline, lead was the most significant, exceeding the concrete baseline by 
. The concentration of lead in one sample from this component exceeded 20 times the 

ch for lead is greater than 100 mgkg. This sample was from the solid waste 

Concrete Cores 
A total of two concrete core samples from the top %-inch was collected from this COmpoDent for 
analysis of inorganics. Of 23 inorganic constituents, all except four (antimony, silver, sodium, and 
thallium) were detected. For 17 of the detected inorganics (aluminum, arsenic, barium, beryllium, 
cadmium, calcium, , cobalt, copper, lead, manganese, mercury, nickel, potassium, 
selenium, vanadium, , the maximum umcentration of each exceeded its respective concrete 
baseline value with concentrations greater than baseline, lead was the most 
significant, ex baseline by a factor of 30. The concatration of lead in one 
sample of the top H-inch of concrete cores from the liquid waste incinerator area exceeded 20 times 
the TCLP limit (greater than 100 -4). 

A total of two concrete core samples from a depth of !h to 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic co&ents, < c I, all except nine (antimony, cadmium, cobalt, 
mercury, selenium, silver, sodium, thallium, a&&mdium) were detected. For nine of the detected 
inorganics (aluminum, arsenic, barium, beryJ&m, +/.a+ dbmium, &..bw* copper, lead, nickel, ancl zinc), the 
maXjlIllllllC0- ‘on of each exceeded its respective concrete baseline value. Ofthe inorganics 
with concentrations greater than baseline, zinc was the most significant, exceeding the coILcfete 
baseline by a factor of 24. There were no detections at greater than 20 times the TCLP limit. 

A total of two concrete core samples from a depth greater than l - ixi@w~llected ?..)iY from this 
wmponent for analysis of inorganics. Of 23 inorganic constituents, & c$x+x&:* ex&& seven (antimony, 
cobalt, mercury, selenium, sodium, thallium, and vanadium) were dt&cted! y.:.:< For ten of the detected 
inorganics (aluminum, arsenic, barium, beryllium, Calcium, chromi&,aagnesium, manganese, 
potassium, and zinc), the maximum w n d o n  of each exceeded its respective concrete baseline 
value. Of the inorganics with concentrations greater than baseline, beryllium was the most 
significant, exceeding the concrete baseline by a factor of 1.6. There were no detections at greater 
than 20 times the TCLP limit. 

%<$: Masom ChiDS g 
A total of two masonry chipi samples were collected from this component for analysis o&korganics. 893. 

Of 23 inorganic constituents, all  except 12 (antimony, beryllium, cadmium, cobalt, cop@2bmercury, 
selenium, silver, sodium, thallium, vanadium and zinc) were detected. For thra (arsenic, barium and 
lead) of the detected inorganics, the maximum concentration of each exceeded its respective concrete 
baseline value. Of the inorganics with c o n d o n s  great& than baseline, lead was the most 
significant, exceeding the concrete baseline by a factor of 60. The lead concentration of inorganics in 
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two samples from this component exceeded 20 times the TCLP limit. Both samples were collected in 1 

2 

3 

4 

5 

6 

7 

8 

steel coating samples was collected from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except one (antimony) was detected. For nine of the detected 
inorganics (aluminum, arsenic, barium, beryllium, cadmium, copper, selenium, sodium and 
vanadium), the maximum concentration of each exceeded its respective steel coating baseline value. 
Of the inorganics with concentrations greater than baseline, selenium was the most significant, 
exceeding the steel 
samples from this co 
arsenic, barium, 
Attachment A.II.2.6 

eline by a factor of 44. The concentration of inorganics in seven 
exceeded 20 times the TCLP limit for one or more of the following: 

mium, lead, mercury, and selenium. However, as discussed in 
rial from which these samples were talcen is not considered 

hazardous. However, if the coatings were removed from the material, they may be characteristically 14 

haZardOUS. Is 

16 

Transite ,*; 17 

18 

19 

Two transite samples, both collected from the &d $. .&$<:. Waste process area, were collected for the 
analysis of TCLP metals. Of the eight TCLP&$$$:!analpd, arsenic, chromium, and mercury were 
detected in both samples. None of the resultg&xcee&d <.%.<*W. <.$*>A?*,: their respedive TCLP limits of 5.0 mgL (for 20 

- 2 1  

2 

both arsenic and chromium) and 0.2 mg/L for mercury. 

Smlemental Media 

One loose media sample was collected from this component for analysis of inorganicS. Of 23 
inorganic constituents, all except nine (antimony, beryllium, --, mercury, selenium, 
sbdium, thallium and vanadium) were detected. The concentration 0 6 0  *:*.qp#;& &r&cs in sample 

3 
pa:: 

exceeded 20 times th; TCLP limit. 

SummaryofSemivWeorgsnicCo * "on 

+:>.:.: 

Transite 
Two m i t e  samples, both collected from the Liquid Waste process area, were collected for 'the 
analysis of TCLP semivolatile organics. Of the 11 TCLP semivolatiles analyzed, no 

SuuDlemental Media 
One loose media and one unknown liquid Sample were collected from this component 
semivolatile organic contamhn& . Of 66 semivolatiles for which analyses were performed, 13 
(benzo(a)anthracene, benzoopYrene, benzo(b)fluoranthene, butyl benzyl phthalate, chrysene, 
di-n-octyl phthalate, dibenzo(a,h)anthracene, diethyl phthalate, fluoranthene, naphthalene, a 
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phenanthrene, phenol and pyrene) were detected in the loose media and none were detected in the 
no TCLP limits for any of the semivolatiles detected. 

olatile oqanic  Conhmmat~ * 'on 

Transite 
Two trausite samples, both collected from the Liquid Waste process area, were collected for the 
analysis of TCLP volatile organics. Of the 11 TCLP volatiles analyzed, none were detected. 

mlemental  
A total of one loose 
analysis of volatile 
performed, only two 
were detected in the liquids. There are no TCLP limits for either of the volatiles detected. 

one unknown liquid sample was collected from this component for 
. Of 39 volatile constituents for which analyses were 
e and toluene) were detected in the loose media and none . 

s-1 of Pesticide/PcB c- * 'on 

Concrete Cores 
*. &. 

$@. 
.>> .&:. 8 *::r 

. ,.... 

. Three Concrete core samples from the same lw@mt three depth intervals (0-W inch, H-1 inch 
aud 1-6 inches) ,were collected from this wm&nent%j +$>.&* analysis of pesticidePCB contaminants .of 
28 pesticidedPCBs for which analyses were performed, only one (Aroclor-1254) was detected and it 
was detected in all three depth intemals. The maximum detected COIlcentratl 'on, which OccUcTed in the 
top %-inch, was well below the TSCA limit of 50 ppm. 

>:,hy;:.y% ... ........ .A. " <.:$>-A: i. ... . 

%?,rnq$ 

A.IV.3.27 Waste Oil Decant Shelter (39B) 
f i e  Waste Oil Decant Shelter (39B) is a rectangular structure consis& ofsa transite roof with steel 
supports over a concrete pad located just south of the Ore Refinery PJant (2A). The Waste Oil 
Decant Shelter housed the oillwater separator. The oil-water separatbprocess, a wet process area, 
was the only process performed in the facility. The oil-water separation process received waste oils 
from various operations site-wide. The oil and solvents were then processed through the oil-water 
separator. The oil and solvents were decanted during the process to remove the water fraction before 

.:>.:.:. 

g4: 

incineration of the oils in the Incinerator Building (39A). The process has been declared a HWMU 
under RCRA regulations. 

@<Wq@W$f~  
,g: 

v..,... 
:.I(.:.: 
*:$ 
H$ .,.,... . 
.... 

The Waste Oil Decant Shelter shares an inactive HWMU with the Incinerator Building (SA) .*:A. and with 
Building 39A Pad (74W). For details see Section A.IV.3.25. 

2.*z.p;::x* 

The anticipated contamimm for the Waste Oil Decant Shelter include spent lubricating and hydraulic 
oils, and spent solvents, (1 ,l, I-trichloroethane; perchloroethylene; and trichloroethylene). 
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One concrete core (collected from three depths) sample, one steel coatings, one loose media and one 
d sample were collected were collected to characterize the contamlnatl * 'oninthis 

following represents the results of the analyses of these samples. 

Radiological Contamination 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except 15 (americium-241, 

lut0ni~1~238, plutOniUm-239/240, pluto-241, p010niUm-210, 
8, thorium-230, th~ri~m-232, Uranium-234, uraniw-235/236 

and uranium-238) we 
technetium-99 and e 
concrete baseline value. Technetium-99 exceeded its baseline concentfation by a factor of 19, a 
larger margin than any other radioactive constituent. 

. For three of the detected radioactive constituents (lead-210, 
, the maximum concentfation of each exceeded its respective 

Only one concrete core sample from a depth of %..to 1-inch was collected from this component for 
analysis of radioactive constituents. 
cesium-137, neptunium-237, plutonium-238, p~$&#ym-239/240, radium-228, strontium-90 and 
thorium-228) were detected. For one of the *:=&.. &ect&kadioactive *j$Z#&< constituents (technetium-99), the 
maximum c o n c e k o n  of each exceeded its respective concrete baseline value. Technetium-99 
exceeded its baseline concentration by a factor of 2, a larger margin than any other radioactive 
Wnstituent. 

these 2~aS t i tumts .  $? '*::$. all except eight (americium-241, 

Only one concrete core sample from a depth greater than 1-inch ws;gM&%$d .....r. ::; from this component 
fbr analysis of radioactive constituents. Of these 20 constituents, all &mpg g$+.$$&<y.. nine (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-239/240, radium-228, technetium-99, 
thorium-230 and thorium-232) were detected. For one of the det&&.adioactive constituents 
@olonium-210), the maximum concemation of each exceeded its respective mncrete baseline value. 
Polonium-210 exceeded its baseline concentration by a factor of 1.1, a larger margin than any other 
radioactive constituent. 

Sumlemental Media 
One loose media and one udmown liquid sample were collected from this 
radioactive constituents. Of these 20 constituents, all except three (ces 
strontium-90) were detected in the loose media and all except one (cesium-137) in the l&@SZ. 
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Summary Of Inorganic Contaminaton 

ete core sample from the top %-inch was collected from this component for analysis of 
f 23 inorganic constituents, all except seven (antimony, beryllium, cadmium, mercury, 

selenium, silver, and thallium) were detected. For six of the detected inorganics (alumbum, arsenic, 
chromium, copper, lead, and potassium), the maximum concentration of each exceeded its respective 
concrete baseline value. Of the inorganics with concentrations greater than baseline, lead was the 
most significant, exceeding the concrete baseline by a factor of 3.4. There were no detections at 
greater than 20 tim 

Only one concrete 
analysis of inorgani 
cadmium, mercury, selenium, silver, and thallium) were detected. For five of the detected inorganics 
(aluminum, arsenic, chromium, lead, and potassium), the maximum concatmt~ 'on of each exceeded 
its respective concrete baseline value. Of the inorganics with concentrations greater than baseline, 
lead was the most significant, exceeding the co 
detections at greater than 20 times the TCLP 

Only one concrete core sarnple from a d 
for analysis of inorganics. Of 23 inorganic constituents, all except four (beryllium, cadmium, 
selenium, and thallium) were detected. For six of the detected inorganics (arsenic, chromium, cobalt, 

from a depth of % to 1-inch was collected from this component for 
rganic constituents, all except seven (antimony, beryllium, 

baseline by a factor of 2.3. There were no 

1-inch was collected from this component 

copper, lead, and potassium), the maximum concatration of each exceeded its respective concrete 
baseline value. Of the inorganics with concentrations greater than baseline, lead was the most 
significant, exceeding the concrete baseline by a factor of 2. Ther 
20 times the TCLP limit. 

Steel COatinES 

Only one steel coating sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except three (beryllium, selenium, and thallium) were detected. For three 
of the detected inorganics (aluminum, barium, and sodium), the maximum concentdon of each 
exceeded its respective steel coatkg baseline value. Of the inorganics with c o w  
than baseline, alumhum was the most significant, exceeding the steel coating basel 
1.6. The concatration of inorganics in two samples from this component exceeded 20 

A.II.2.6.2, the material from which these samples were taken is not considered hazardo&?However, 
if the coatings were removed from the material, they may be characteristically hazardous. 

detections at greater than 

TCLP limit for one or more of the following: barium, lead. However, as discussed in @p> , 
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Sumlemental Media 
and one unknown liquid sample sample was collected from this component for 

cs. Of 23 inorganic constituents, all except six (arsenic, beryllium, mercury, 
r, and thallium) were detected in the loose media anddl except six (antimony, 
cury, selenium, silver, and.thallium) were detected in the liquid. The concentfation of 

lead in the loose media sample exceeded 20 times the TCLP limit. The concentration of inorganics 
in the liquid sample exceeded the TCLP limit for the following: cadmium and chromium. 

Summary of Semivolatile Organic Contamination 

Smlemental Media 
One loose media and wn liquid sample were collected from this component for analysis of 
semivolatile organic ' . Of 66 semivolatiles for which analyses were performed, none 
were detected for the loose media and only three (bis(2-ethylhexyl)ate, pmethylphenol(cresol), 
and phenol) were detected in the liquid. There is a TCLP limit for only pmethylphenol, which was 
detected in one liquid sample at a Concentration of 4 mgk, well below the TCLP limit of 200,000 

s 

Summary of Volatile Organic Contaminati 

SmlementalMedia 
A total of one loose media sample and one unknown liquid was coUected from this component for 
analysis of volatile organic contaminants . Of 39 volatile wnstituents for which analyses were 
performed, only one (acetone) were detected in the loose media and only four (l,l-dichloroethane, 
2-butanone, acetone, and carbon disulfide) were detected in liquids:+ %s a T U P  limit for - 

2-butanone, which was detected in the liquid at 43 mg/L, well bel 

mg/kg- 

limit of 200,000 

SummayofPestiade/PCB Co . "on 

No samples were analyzed for pesticides/pcB contamh&i on. 
$ 

A.lV.3.28 Six to Four Reduction Facilitv 1 (HA) 
The Six to Fo& Reduction Facility 1 (MA) is one of the Pilot Plant processing facili 
the southwest end of First Street. It is an iriegularly.shaped building whose western 
Pilot Plant Wet Side and a small portion of the eastern wall joins with the Pilot Plant 
The building has several distinct pats; the various parts of the overall building contain different types 
of construction materials. 
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The main processing area is located in the northwestern part of the building. It consists of a 
struc&&steel frame on a reinforced concrete base, reinforced poured concrete floor, m i t e  siding 

ion between the inner and outer panels, m i t e  roof panels, lead bolt covers and 
glass windows. The main processing arei contains three-level steel structures that 

production area, the derby saw/sampling area, and two furnace rooms. Most activity in this building 
ocamed in these areas. The transformation of uranium fluoride from m6 to UF4 and the production 
of uranium and thorium derbies OcCuTred in the areas discussed below. Based on process knowledge, 
uranium, thorium, calcium, magnesium, zinc, and perchloroethylene are expected to be present in this 
building. 

A transformer room 
mechanical room, a 
processing area. A control room, electrical room, and battery room are attached to the south wall of 
the main proussing area, and office and lab rooms are situated along the eastern common wall with 
the Pilot Plant Wet Side (13A). The latter office and lab rooms are accessible from eithex building. 

&on reactors, the AHF recovery system, the HF scrubbers, the thorium derby 

room are attached to the north wall of the main processing area. A 
a power generator room are attached to the east wall of the main 

.a. 
The autoclave area, the southern portion of the .$? !&!&.go x.:.:, Four Reduction Facility 1, was added when the. 
'UF6 to UF4 process was upgraded between 1982&::1984. g- .--.qs> This area is described as the first Process 

l"jE :. ?-;, ,.:.:. 
.$$ Areabelow. ' &+/, w>p' . . +&,q 

AutoclaveArea 
The Autoclave Area is 32 ft high and consists of a structural steel frame on poived reinforced 
concrete base with poured reinforced concrete floor, steel siding panels, and a sloped steel roof. The 
roof is of composite wnstruction, baving a corrugated steel deck >".. . rigidinsulationand 

zx 

%$: 2 

2 five-ply built-up roofing. sm$$$ 
$$$ 

m6 cylinders, IO- and 14-ton capacities, were delivered from the + diffusion plants at 
Portsmouth, Ohio; Oak Ridge, Tennessee; and Paducah, Kentucky; to the concrete Pilot Plant Pad 
(74U) south of the autoclave section. The cylinders were placed in one of three low-pressure, 
steam-heated autoclave units located in the autoclave section of the Six to Four Reduction Facility. 
The autoclaves heated the U F 6  to vaporization at 113°C (235°F). The vaporized u F 6  was piped to a 
heated surge tank and from the tank to the reactors in the main process area. 

yS5P@,pm:~. 
%:$ 

@j 
.e* 
...x... 
..I;.:. ........ 

During feed cyliiex changeovers, the lines were first evacuated with two vacuum pumpdbted 2:;$.; at 
the northwestern comer of the autoclave room; then the lines were pressurized with niti$g%. The 
vacuum pumps drew the vapors through a cold trap, then through a molecular sieve where Freon-116 
was used to cool a cylinder to 40°F to solidify the purged m6. Molecular sieves removed any m6 
remaining after the cold trap. In the predecessor process, before 1982, the m6 cylinder heating 
process was carried out in a single Steam-jacketed cubicle located outside the southwestem comer of 

09/09/95 245a.m. 
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the building on Pilot Plant Pad. Possible contaminants include Freon-1 lm, uranium hexafluoride, 
ouride, and ammonia. 

Reactors 
reaction was carried out in the two reactor vessels located in the Southwestern quadrant 

of the original processing area, above where packaging stations and drum conveyors are shown on the 

through a mixing head at the top of one of two vertical tube reaction vessels 15 inches in diameter 
fust floor p h .  U F 6  feed gas was mixed with hydrogen, obtained from disso&d ammo&, a d  fed 

and 20 ft high. 

Heat was applied to surfaces of the reaction vessels to induce the reduction reaction. 
Reduction occurred 
Compressed air from on ring located at the base of each zone removed excess reaction heat 
from the external surfaces of the reactors. This cooling minimized the corrosion and oxidation of the 
reactor and cooled the down-flowing gas-powder mixture. Pneumatic vibrators and cycling through 
heating/mling cycles were used to dislodge UF4 slag that accumulated on the walls of the reaction 
vessels. 

UF4 powder fell through the reaction vessel led, jacketed-screw conveyor and then 
passed through a sealed hopper, rotary valv rizer. The screw conveyor transported the 
UF4 to one of the two packaging stations. The W4 was then packaged into ten gallon cans, weighed, 
and subsequently used in the Metals Production Plant (5A). The packaging station was ventilated 
with the exhaust going to two bag-type dust collectors located northeast of the packing station, above 
the plant floor. Green salt, collected in the hopper at the base of the dust coUeztor Units, was placed 
in dnuns for subsequent use in the Green Salt Plant (4A) or for .,:Wpding upon its analysis. 

ium, and zinc. 

5and 870°C (1500 to 1600°F) in the upper reaction zones. 

Anticipated contaminants include ammonia, thorium, uranium, cal 

AHF Recovery 
Gases exiting the reactors passed through two cyclone separators, two sintered metal filters, and an 
activated carbon tube-type filter for removal of UF4 dust ami unreacted UF,. The reaction gases were 
then cooled to condense out anhydrous hydrogen fluoride (AHF). The AHF refrigeration systems are 
located along the north and west wails, also within a steel structure. A ho 
tank, located outside the east wall near the northeastem comer of the pilot Plant 
intermediate storage for the AHF, which was then pumped to the OldlM 
storage using equipment located and controlled on a platform next to the tank. Antic 
contaminants are uranium dust and Freon-llm. 

DHF Recovery 
The remaining off-gas passed through a series of three aqueous scrubbers to remove residual HF. 
Scrubber effluent, dilute hydrofluoric acid 0, was collected in polyethylene tanks at the bases of 

1 7  li 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

P 

23 

24 

25 

26 

n 
28 

29 

30 

31 

n 
33 

34 

35 

36 

37 

38 

39 

40 



FEMp-oU3-RYFs-DRAFT 
september 11, 1995 

the scrubbers. The scrubber equipment is located within a three-level steel structure along the west 
' processing facility. The process is considered wet. Anticipated co- are 

Freon-1 lm. 

-0n/RemllrfiMI 
Equipment for various uses was contained in the main processing area before 1982. These uses 
included l i i g  furnace pots with calcium fluoride, blending thorium tetrafluoride with calcium and 
Zinc fluoride, loading furnace pots, producing thorium metal derbies, and sampliig thorium metal 
derbies. Jolters, located in the northeastern corner of the building, were used to line furnace pots 
with calcium fluorid; 

Thorium tetrafluoride calcium and zinc fluoride in an enclosed blender located near 
the jolters. An argoif on the blender. The blended material was charged into the 
CaF2-lined pots, capped with CaF2, and enclosed with a lid in the same general area. The loaded pots 
were then heated in one of two Rockwell resistance type furnaces, also located in the northeastern 
quadrant of the main processing area, to produce a thorium zinc metal derby and CaF2 slag. After 
cooling, the pots were 
removed. TheCaF2was for recycle as pot liner, and the 
metal was returned to the six to four 

Predried thorium tetrafluoride, 
the Rockwell furnaces for fuaher dehydration. The dried ThF4 was then milled in the Pilot Plant 
Annex (37) before use in derby production as described above. Possible contaminants include 
uranium and thorium metal, calcium, zinc, and magnesium. 

r magnesium fluoride (MgFJ. 

the metal and CaF2 were 

, was placed in pans stacked in 

Ijerby saw/sampling 
A power hacksaw, located in the southeastern comer of the process een the Furnace Room 
ami the east wall) was used to saw a thin slice from each thorium 
Thoridzinc dust from the sampling was drummed and sent to the Recovery Plant (8A). Before the 
w 6  to UF4 process upgrade in 1982, a scale located near the power hacksaw is believed to have been 
removed and that the recession in the floor upon which it was installed was filled with concrete. 
Possible COIltaminants include uranium metal, thorium dust, Freon-llTM, and water- 

for chemical analysis. 

P-1 hrrnace R00m 
From 1969 to 1971, the Zn-Th derbies from the Rockwell furnaces were placed in 
furnace, located in the furnace room, to be heated to a sufficient temperature to 
zinc. The P-1 furnace was cooled with perchloroethylene circulated through a cooling jacket at one 
time because of the production of higher enrichment materials; otherwise, water was used. The 
purified thorium metal derbies were saw-sampled as dimused above. The process is considered a 
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wet process. Possible co- include uranium metal, thorium metal, zinc, and 

was located in the northeastern guadrant of the main processing area just north and 
west of the aisle that led to the rollup steel door in the east wall of the facility. In this furnace, a 
continuous process to produce uranium metal was tested. UF4 and magnesium were fed continuously 
to the furnace, and molten uranium was continuously separated from molten MgFz on an experimental 
basis. Possible contaminants are uranium metal (up to 1.25 percent E) and perchloroethylene. - 

'":*ys{<$<.:p,.x .,.. ..:.:, x/  . . 7.. . . . ...,.,,. >w. sy$ w: 
From this component g@&%f 37 samples were collected. These include: seven qncrete chips, nine .. ... ... ....... .... ..... .......,. 
concrete core depths 2:::::;:; (&o&@f .. ',, 3:. three concrete core locations), ten masonry samples, and 11 steel 

samples. m@&o&g presents a summary of the results of these samples. 

Summary of Radiological Contamination 

Concrete C h i ~ s  n 

A total of six concrete chips samples was coll 
constituents. Of these 20 constituents, all ex 
strontium-90) were detected. For. 16 of the oactive constituents (americium-241, 

radium-228, technetium-W, thorium-228, thorium-230, thorium-232, elemental uranium, 
d u m - 2 3 4 ,  uranium-235/236, and uranium-238), the maximum concmtration of each exceeded its 
respective concrete baseline value. Uranium-238 exceeded its baseline concemat~ *on by a factor of 
520, a larger margin than any other radioactive constituent. S 

this component for analysis of radioactive 
(cesium-137, plutonium-241, and 

lead-210, nephum-237, plutoniq238, p 39/240, p010niUm-210, radium-226, 

Concrete Cores 
A total of two concrete core samples from the top %-inch depth was&ected from this component 
for analysis of radioactive constituents. Of these.20 coI1stiNents, all except three (cesium-137, 
lead-210, and strontium-90) were detected. For 12 of the detected radioactive constituents 
(americium-241, plutonium-238, plutonium-239/240, radium-228, technetium-99, thorium-228, 
thorium-230, thorium-232, elemental uranium, UtaniUm-234, uranium-235/236, and uranium-238), the 
maximum concentdon of each exceeded its respective concrete baseline value. E le ihed  .:.:+:. ufijnim 
exceeded its baseline concentration by a factor of 430, a larger margin than any other radhactive 
constituent. 

< ~ y ~ : ~ ~ $ : > & ~ .  

>y<. 
. .. . . $$$ gq 

, w<:>. ... ..... ..<.A- ..... >%. 

A total of two concrete core samples from a depth of 'A to 1-inch was collected from this wmponent 
for analysis of radioactive constituents. Of these 20 constituents, all except five (cesium-137, 
lead-210, neptunium-237, plutonium-241, and stronti-90) were detected. For 11 of the detected 
radioactive constituents (americium-241, pl~t~niUm-238, radium-228, technetium-99, thorium-228, 
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thorium-230, thorium-232, elemental uranium, uranium-234, dum-235/236, and uranium-238), the 
on of each exceeded its respective concrete baseline value. Uranium-238 

line concemration by a factor of 250, a larger margin than any other radioactive 

A total of two concrete core samples from a depth greater than 1-inch was collected from this 
COmpoDent for analysis of radioactive constituents. Of these 20 constituents, all except seven 
(americium-241, cesium-137,1ead-210, neptunium-237, plutonium-241, strontium-90, and 
techuetium-99) were 
thorium-230, eleme 
concentration of each 
baseline concentration 

. For six of the detected radioactive constituents (radium-228, 
, uranium-234, uranium-235/236, and uranium-238), the maximum 
its respective concrete baseline value. Uranium-238 exceeded its 
r of 12, a larger margin than any other radioactive constituent. 

Masom Chi~s 
A total of eight masonry chip samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except three (cesium-137, plutonium-241, and 
strontium-90) were detected. For 12 of the detected ,.* radioactive constituents (americium-241, 

elemental uranium, uranium-234, uranium-235!23&%and uraniUm-238), the maximum concentm 'on of 
each exceeded its respective concrete baselin@walue~@echnetium-99 .....* exceeded its baseline 
concentration by a factor of 70, a larger margin than aiy other radioactive constituent. 

>.. . , +.*>, . 
~tuniUm-237, pl~tOIhm-238, radium-228, ;;? *$::?> 99, thorium-228,. thorium-230, thOriUm-232, 

<y- %**.. 

+$$&= 

Steel coatings 
A total of seven steel coating samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except one (cesium-137) WttWdtzected. .:<::::: For 16 of the 
detected radioactive constituents (americium-241, lead-210, nqtd&237& :$$s#$$..***: plutonium-238, 

thorium-230, thorium-232, elemental d u m ,  Uranium-234, uranntmc %35/236, and uranium-238), the 
maximum CODcentration of each exceeded its respective concrete baseline value. Plutonium-238 
exceeded its baseline coILcentfatl 'on by a factor of 460, a larger margin than any other radioactive 
constituent. 

pl~t0niUm-239/240, p l u t ~ i ~ - X l ,  radium-228, technetium-99, thO&h-&7, q;:$ thoriUm-228, . .pp 

summary of Inorganic consamination 

.:.:.:.:. 

&<. 
, . ,&3.., , 

Concrete Chius 
A total of six concrete chips samples were collected from this component for analysis Of'Eorganics. 
Of 23 inorganic constituents, all except three (cadmium, selenium, and thallium) were detected. For 
14 (aluminum, antimony, barium, beryllium, chromium, cobalt, copper, lead, mercury, nickel, 
potassium, silver, sodium, and zinc) of the detected inorganics, the maximum concentration of each 
exceeded its respective wncrete baseline value. Of the inorganics with wncentrations greater than 
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baseline, mercury was the most significant, exceeding the concrete baseline by a factor of 73. There 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
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ions at greater than 20 times the TCLP limit. 

ncrete core samples from the top %-inch was collected from this component for 
analysis of inorgan&. Of 23 inorganic constituents, all except five (antimony, cadmium, selenium, 
silver, and thallium) were detected. For 12 of the detected inorganics (aluminum, beryllium, 
calcium, chromium, cobalt, copper, lead, mercury, nickel, potassium, vanadium, andzinc), the 
maximum conce 
with c o n d o n s  
baseline by a factor o 
cores from the DHF r 

exceeded its respective concrete baseline value. Of the inorganics 
baseline, lead was the most significant, exceeding the concrete 
c o n d o n  of lead in one sample of the top %-inch of concrete 

area exceeded 20 times the TCLS limit. 

A total of two concrete core samples from a depth of M to 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except four (antimony, mercury, 
selenium, and silver) were detected. For 14 of the detected inorganics.(aluminum, barium, beryllium, 
calcium, chromium, cobalt, copper, iron, lead, manganese, .p*.. nickel, potassium, vanadium, and zinc), 
the maximum concentration of each exceeded it@*ve concrete baseline value. Of the inorganics 
with concentrations greater than baseline, coppg%&q. the most significant, exceeding the concrete 

.k ::*<. 

baselbe by a factor of 3.1. There were no &&&;a greater than 20 times the TcIjp limit. 
*:c*., 

A total of two concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of inorganics. Of 23 inorganic constituents, all except four (antimony, 
mercury, selenium, and silver) were detected. For 12 of the detected inorganics (aluminum, barium, 
beryllium, chromium, cobalt, copper, lead, nickel, potassium, s o d i u n & ~ u m ,  and zinc), the 
maximum c o n d o n  of each exceeded its respective concrete *e 2 .%,,....,e vj&e. ,\ Of the hrganics 
with concentrations greater than baseline, cbromium was the most si-, exceeding the concrete 
baseline by a factor of 13. The concentmion of chromium in one &@e of concrete cores from a 
depth greater than 1-inch from the DHF recovery area exceeded 20 times the TCLP limit. 

Masow c h i ~ s  
A total of ten masonry chips samples were collected from this component for analysis of inorganics. 
Of23 inorganic constituents, all except three (selenium, silver, and thallium) were d&ected. .:<.:.:. Eor 17 
(aluminum, antimony, arsenic, barium, calcium, chromium, cobalt, copper, iron, lead, &kganese, .:<<.> 

mercury, nickel, potassium, sodium, vanadium, and zinc) of the detected inorganics, th&&ximum .:=:: 
concentration of each exceeded its respective concrete baseline value. Of the inorganics"iMh 
concentrations greater than baseline, lead was the most significant, exceeding the concrete baseline by 
a factor of 770. The lead concentration of inorganics in seven samples from this component exceeded 
20 times the TCLP limit. Two of the samples were collected in the Autoclave Area. The others 
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were collected in the UF6 Reduction Reactor Area, the DAG Recovery Area, the Derby/Saw 
, the P-1 Furnace Area, and the PLT Furnace Area. 

samples from this component were also analyzed for inorganics using the TCLP 
A.II for complete results). Only one TCLP metal, lead (at 13,000 mg/kg) in one 

sample collected from the Autoclave Area, was detected at greater than 20 times the TCLP limit, 
Lead was detected in the TCLP leachate at 11 mg/L, exceeding the TCLP limit of 5.0 mg/L and 
indicating that only two percent of available lead leached from the solid sample. There were no other 
results from these analyses that are considered reliable for comparison. Based on the percent of lead 
that leached (two pe 
also collected from 
leached. 

the masonry chip discussed above, there is a second masonry chip 
e Area (at 16,300 mgkg lead) that would exceed TCLP limits if 

Steel Coatinm 
A total of eight steel coating samples was collected h m  this component for analysis of inorganics. 
Of 23 inorganic constituents,,all were detected. For 12 of the detected inorganics (antimony, 
beryllium, chromium, copper, iron, magnesium, manganese, mercury, nickel, potassium, sodium, and 
vanadium), the maximum concentration of e a c h h e d  its respective steel coating baseline value. 
Of the inorganics with concentrations greater *#&eline, beryllium was the most sisnificant, 
exceeding the steel coating baseline by a fact& Ai..* of 3% w5&L The concentration of inorganics in three 
samples from this component exceeded 20 times the TCLP limit for one or more of the following: 
chromium, lead, and mercury. However, as discussed in Attachment A.II.2.6.2, the material from 
which these samples were taken is not considered hazardous. However, if the coatings were removed 
from the material, they may be characteristically hazardous. 

,* q:: 

;*;, 
No media from this component was analyzed for organic contamb&h. 

A.IV.3.29 Slag Recycling Building 65A) 
The Slag Recycling Building (55A) is a multilevel, rectangular consisting of a structural steel frame 
on a concrete base with transite siding ami roofing panels. The first floor is concrete, wbile the 
second, third, and fourth floors are constructed of diamond plate steel grating. 

The Slag Recycling Building' contains the slag milling process area. Magnesium fluoride&MgF2) slag 
was received from the Metals Production Plant (5A) breakout system via the Slag R e c y S i  
PitElevator. The slag was separated into coarse and fine streams and then stored for processing. 
The coarse stream (representing material produced by the Metals Production Plant reduction reaction) 
was ball milled and passed through an air classifier to select the product particle distribution. The fine 
stream (representing pot liner matend) was passed through the system, but only a small fraction was 
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saved. Both products were stored in bins in the building and subsequently air-veyed to conveyor feed 1 

2 s Production Plant. Excess fines, classified waste, and larger metal particles were 
spositionhg. Currently, the Slag Recycling Building contains bucket elevators, 3 

ball mill, a Rotex vibrating screen, and conveyors (vibrating, flight, and pneumatic). 4 

5 

6 

7 

8 

include magnesium fluoride, magnesium, uranium, and prill. 

One concrete chip sample, one steel coatings, one loose media and one unknown liquid were collected 
to characterize the commination in this component. The following represents the results of the 
analyses of these samples. 

summary of Radio1 on 

Concrete C ~ ~ D S  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (cesium-137, lead-210, neptunium-237, 
plutonium-241, strontium-90, thorium-228, and thorium-232) were detected. For eight of the detected 
radioactive constituents @lutonium-239/240, radium-228, technetnmz- ' 99, thorium-230, elemental 
uranium, uranium-234, uranium-235/236, and *238), the maximum co- 'on of each 
exceeded its respective concrete baseline value:~&~pental uranium exceeded its baseline 
concentration by a factor of 76, a larger mar& tha$&y other radioactive constituent. 

r .,' 
. .A 

< .2+ 

SteelCO* 
Only one steel coating sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all  except one (strontium-90) were detected. For 15 of the 
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detected radioactive constituemts (americium-241, cesium-137,l 
p1~t011hm-238, pl~t011ium-239/240, radium-228, technetium-99, and 
thorium-232, elemental uranium, Uranium-234, uranium-235/236, 38), the maximum n 
concentration of each exceeded its e v e  concrete baseline 
baseline co- 'on by a factor of 64, a larger margin than any other radioactive constituent. 
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One loose media and one unknown liquid sample were collected from this 

strontium-90) were detected in the loose media and all except seven (neptunium-237, p 
plutonium-239/240, polonium-210, radium-228, strontium-90, and 

radioactive constituents. Of these 20 constituents, all except three (cesium-137, pl 
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summary of Inorganic contamination 

chips samples was collected from this component for analysis of inorganics. Of 23 
tuents, all except six (antimony, cadmium, mercury, selenium, sodium, and thallium) 

were detected. For eight (aluminum, arsenic, barium, copper, lead, nickel, potassium, and zinc) of 
the detected inorgauics, the maximum concentration of each exceeded its respective concrete baseline 
value. Of the inorganics with concentrations greater than baseline, lead was the most significant, 

the TCLP limit. 

Steel Coatings 

inorganic constituents, all except three (selenium, sodium, and thallium) were detected. For five of 
the detected inorganics (iron, magnesium, manganese, potassium, and vanadium), the maximum 
concentration of each exceeded its respective steel coating baseline value. Of the inorganics with 
concentrations greater than baseline, magnes the most significant, exceeding the steel coating 
baseline by a factor of 1.9. The concentration cs in three samples from this wmponent 
exceeded 20 times the TCLP limit for one or following: cadmium, chromium, and lead. 
However, as discussed in Attachment A.II.2. rial from which these samples were taken is 
not considered hazardous. However, if the coatings were removed from the material, they may be 
characteristically hazardous. 

a factor of 2. There were no detections at greater than 20 times 

collected from this component for analysis of inorganics. Of23 . 

Sumlemental Media 
One loose media sample and one unknown liquid sample were collw- p 2: this c o q n e n t  for 
adysis of inorganics. Of 23 inorganic comtituents, all except five @eryl$ikn, &<:*,> .... . .:.: selenium, silver, 
thallium, and vanadium) were detected in loose media and all except &J (anhmony, arsenic, 
beryllium, cadmium, cobalt, mercury, nickel, selenium, silver, vana&m, and zinc) were detected in 
the liquid. The concentration of lead in the loose media sample exceeded 20 times the TCLP l i t .  

..%.. -.y . 

' 

Summaq of Semivolatile Organic Conhmmab 'on 

gqla?@qr~.$y .,<, . 
$ *fig ;5: SuDDlemed Medii $4 r . 

One loose media and one unknown liquid sample were collected from this component fo&kalysis of 
semivolatile organic contamhum. Of 66 semivolatiles for which analyses were perfo&, ;5*+ none 
were detected in either the loose media or the liquid. 
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Summary of Volatile Organic Contamination 

media and one &OWXI liquid sample was collected from this component for 

performed, only five (chlorobenzene, tetrachloroethene, toluene, trichloroethene, and total xylenes) 
were detected in the loose media and none were detected in the liquid. There is a TCLP limit for 
chlorobenzene and tetrachloroethene, which were detected in the loose media at 63 mg/kg and 61 
mgkg, respectively, 
and 14,000 mgkg 

latile organic contaminants. Of 39 volatile constituents for which analyses were 

ell below 20 times the TCLP limits of 2,000,000 mgkg (chlorobenzene) 

smnmarg of Pestici 

No samples were analyzed for pesticides/PcB comminati on. 

A.N.3.30 Slap: Recvcliw PitElevator 65B) 
The Slag Recycling PitElevator (55B) is a 
frame on a poured concrete base with trans 
the second, third, and fourth floors are made 

The Slag Recycling Pit/Elevator contains the slag processing area. Magnesium fluoride (MgFJ slag 
was received from the breakout system in the Metals Production Plant (5A). The slag was screened 
into coarse and fine streams. The slag was then sent to the Slag Recycling Building for further 
processing, or the unsplit stream could be dispatched to mobile hoppers (for transport to waste pits). 
The Slag Recycling/Pit Elevator also stored quantities of slag and 
process. Currently, The Slag Recycling PitiElevator contains 

quare building consisting of a structural steel 
roofing panels. The first floor is concrete; 
plate steel grating. 

slag to the screening 
rs, a storage bin, and 

conveyors. Anticipated conbmbnts include: magnesium flu0 , uranium, and prill. 

One concrete chip sample, one steel coatings sample, two liquid samples, and one loose media sample 
were collected from this component to supp~rt characterization. The following represents the results 
of the analyses of these samples. 

Summarjy of Radiological Contaminaton 

w;; ....... .. 
s...... 
.:.:.:.:. 
x.:.... 

,*#g.. 
Concrete Chips 
Only one concrete chips sample was collected from this component for analysis of radioadive 
constituents. Of these 20 constituents, all except one (strontium-90) were detected. For five of the 
detected radioactive constituents (cesium-137,1ead-210, radium-228, technetium-W, and elemental 
uranium), the maximum concentration of each exceeded its respedive concrete baseline value. 
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Elemental uranium exceeded its baseline concentration by a factor of 87, a larger margin than any 

one unknown liquid sample were collected from this component for analysis of 
radioactive constituents. Of these 20 constituents, all except three (cesium-137, plutonium-238, and 
strontium-90) were detected in the loose media and all except seven (neptunium-237, plutonium-238, 
plutonium-239/240, polonium-210, radium-228, strontium-90, and thorium-232) 

summary of In0 on 

Concrete C ~ ~ D S  
Only one concrete was collected from this component for analysis 

in the liquid. 

of inorganics. Of 23 
inorganic constituents, all except five (antimony, beryllium, mercury, silver, and thallium) were 
detected. For four (lead, selenium, sodium, and zinc) of the detected inorganics, the maximum 
concentration of each exceeded its respective concrete baseline value. Of the inorganics with 
concentrations greater than baseline, lead was the.aost ....... significaut, exceeding the wncrete baseline by 
a factor of 6. There were no detections at great&bn ;: ..A,.. 20 times the TCLP limit. 

,*: qp;. . . .~ .. .g; ,.,.. ,.J$$: :...,-~,.~...~.~:<~.:, 
& ...... :...:<.,. ....,.. .. <.,..A 

_ .  
.:$<e:. .<? . 

J$$ Steel COatinES +;,:&.>,;. .&&* 
Only one steel coating Sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except one (beryllium) was detected. Of the inorganics with wncmtrations 
greater than baseline, aluminum was the most significant, exceeding the steel coating baseline by a 
factor of 0.9. The concentmion of inorganics in three samples from this component exceeded 20 
times the TCLP limit for one or more of the following: cadmium, dmdtim, and lead. However, 
as discussed in Attachment A.II.2.6.2, the material from which these&%imp$s were taken is not 
considered hazardous. However, if the coatings were removed from@e mhterial, they may be 

p 
;'. I.%.I.q 

*> ?< characteristically hazardous. ,..id, ,*, 

Smlemental Media 
One loose media sample and one unknown liquid sample were couected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except five (beryllium, selenium, silver, 

$M$.Av@$lrqg 
thallium, and vanadium) were detected in loose'media and ail except 11 (antimony, am&, .:$ 
beryllium, cadmium, cobalt, mercury, nickel, selenium, silver, vanadium, and zinc) werjletected .:.:.>.. in 
the liquid. The Concentraton of lead in the loose media sample exceeded 20 times the T&P limit. 
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Summary of Semivolatile Organic Con taminJltion 

one unknown liquid sample were collected from this component for analysis of 
anic contaminants . Of 66 semivolatiles for which analyses were performed, none 

were detected in either the loose media or the liquid. 

Summary of Volatile Organic Contaminaton 

su~~lemental ~ e d i i "  
A total of one loose 
analysis of volatile o 
performed, only fiv 
were d e t d  in the loose media and none were detected in the liquid. There is a TCLP limit for 
chlorobenzene and tetrachloroethene, which were detected in the loose media at 63 mg/kg and 61 
mg/kg, respectively, both well below 20 times the T&P limits of ~,OOO,OOO m g k g  (chlorobenzene) 
and 14,000 mgkg (tetrachloroethene). :. 

one unknown liquid Sample was collected from this component for 
, Of 39 volatile constituents for which analyses were 

, tetrachloroethene, toluene, trichloroethene, and total xylenes) 

SummaryofPestiadedPCBCo ' 
.,,,.; 

w&;n ' KJp&:;,; 
No samples from this component were analyzed for PesticidesPCBs. 

A.IV.3.31 Drum ReC0nditioni.n~ Building (66) 
The Drum Reconditioning Building (66) is a one-story, rectangular building located north of the 
Plant 1 Storage Building (1B). The building consists of a strud--e and steel si& panels 
over a concrete base. The building operations entailed removing o l d ~ , & o r n  ?.ymp<. 30 and 55 gallon 
drums, which were then repainted and dried or cxushed if found not @:be :.:.x< &usable. A solvent storage 

&$. ,&e%>> area is associated with this building. 

The Drum Reconditioning Building one inactive HWMU located to the east of the building. It is 
considered to be an HWMU because it is reported to have contained batteries with cadmium and lead. 
It is planned to be closed under RCRA. Hold-up and dust tubes are the only materials expected to be <.!.:<....,...-.. .,.,. . ,>>-...<z.>"J& c.... ,,..WI. 

generated by its closure. For more information on HWMUs, see Appendix K, Table$%& 2::;z ":$ 
$8 

The Drum Reconditioning Building contains four process areas described below. Three @the ...A. 

processes are considered dry, and the other process is considered wet. Anticipated co- from 
these processes are cadmium and xylene. 
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Shot Blasting 
Shmb$ast@ ,Q?..... ,:.,,,. 2. was performed by a Wheelabrator. The Wheelabrator bombarded the drums with a steel 
ab&$e to &love old paint and any drum contents that were not removed during the 
d e + = q q  . :+''?n process in the Recovery Plant (8A). The material blasted off the drums was 

immediately east of the Drum Reconditioning Building, removed dust generated from this process. 

. ' 

.:<.:.:.: :......... 

coll&:&@& co-ent bin of the ~ ~ l & r a t o r .  A m e e l a b w r  collector, 1-d 

Painting 
As part of drum reconditioning, the drums were repainted. Solvent-based paints were applied to 
drums using a spray 
were applied. The s booth was equippi with a water wall, which constantly flowed to 
remove the excess p 
applied to the other 
splattered on the other walls, to be peeled off and discarded. After painting was completed, the 
drums were transferred to the oven for drying. Paint drippings have been observed in the oven. In 
1988, the solvent-based paints were replaced by water-based paints. 

and oven. Black, white, or red enamels with a clear lacquer liner 

nhmhted water was pumped into a sump. A protectant was 
aint booth before painting. This protectant allowed the paint, which 

-Rsrlinp 
Drums that were not deemed reusable were 
chosen to be baled were not always clean 

xylene 

baled by the dnnn baler for disposal. Drums 
c oil has been reported to have leaked 

from the drum baler into a pit located bem& the baler. Anticipated contamha@ arecadmiumand 

Solvent Sorage 
The solvent storage area is a separate area. Although it is attachedT@WBpm Reconditioning 
Building, it cannot be accessed through the building. The solvent st+e &a managed materials 
associated with the processes in the D m  Recomlitioning Building. #!pints, solvents, and scrap paint 
were housed in the area. Stains have also been reported on the f l m k b h e  storage area. 

@$%&% 

Three concrete chips, two concrete core samples (divided into tbree samples each), one loose media 
and three unknown liquid sample were colleued to characterize the contamination in this component. 
The following represents the results of the analyses of these samples. 

Summary of Radiological Contamination 

Concrete ChiDS 
A tutal of three concrete chips samples was colleaed from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except one (americium-241) were detected. For 11 of the 
detected radioactive constituents (lead-210, plutonium-238, radium-228, technetium-99, thorium-228, 
thorium-230, thorium-232, elemental uranium, Uranium-234, uranium-235/236, and uranium-238), the 
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maximum concentration of each exceeded its respective concrete baseline value. Elemental uranium 
eline concentration by a factor of 69, a larger margin than any other radioactive 

A total of two concrete core samples from the top %-inch depth was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except four (americium-241, 
plutonium-239/240, and strontium-90) were detected. For 11 of the detected radioactive constituents 
(neptunium-237, plutonium-238, radium-228, technetium-99, thorium-228, thorium-230, thorium-232, 
elemental uranium, 34, uranium-235/236, and d u m - 2 3 8 ) ,  the maximum concentfation of 
each exceeded its r 
concentration by a 

rete baseline value. Elemental uranium exceeded its baseline 
a larger margin than any other radioactive constituent. 

A total of two concrete core samples from a depth of % to 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 wnstituents, all except eight (cesium-137, 
lead-210, neptunium-237, plutonium-238, plutonium-239/240, and strontium-90) were detected. For 
nine of the detected radioactive constituents (americium-241, radium-228, technetium-99, 
thorium-228, thorium-230, elemental uranium, &&m-234, uraniM1-235/236, and uraniUm-238), the 
maximum concentration of each exceeded its r,e&@ve concrete baseline value. Thorium-228 

A total of two concrete core samples from a depth greater than 1-inch was collected from this 
wmponent for analysis of radioactive cons-. Of these 20 constituents, all except 11 
(americium-241, cesium-137, neptunium-237, plutonium-238, plutof@p239/240, strontium-90, 
~knium-234, uranim235/236, and uranium-238) were detected. F& $gFM4$$ oneif the detected radioactive' 
constituents (technetium%)), the maximum w n d o n  of each ex&d Ad:< 'its respective concrete 
baseline value. Technetium-99 exceeded its baseline concaration b&&ctor of 2.8, a larger margin 
than any other radioactive constitiem 

Sumlemental Media 
One loose media and one unlraown liquid sample were collected from this component for analysis of 
radioactive constituents. Of these 20 constituents, all except five (americium-241, ~ 1 ~ 1 3 ~ ~  ...A .. 

lead-210, plutonium-241, and strontium-90) were detected in the loose media and all ex& five 
@lutoniUm-238, plutoniUm-239/240, polonium-210, d u m - 2 3 4 ,  and uranium-238) in t& ;:;:x:; liquid. 
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Summary of Inorganic Contamination 

concrete chips samples were collected from this component for analysis of inorganics. 
c constituents, all except four (beryllium, cadmium, mercury, and thallium) were 

detected. For 11 (antimony, arsenic, barium, copper, lead, magnesium, potassium, selenium, 
sodium, vanadium, and zinc) of the detected inorganics, the maximum concentmion of each exceeded 
its respective concrete baseline value. Of the inorganics with concentratioIls greater than baseline, 
lead was the most significant, exceeding the concrete baseline by a factor of 6. There were no 
detections at greater 

Concrete Cores 
Only one concrete 'from the top %-inch was collected from this component for analysis of 
inorganics. Of23 inorganic constituents, all except seven (beryllium, cadmium, chromium, mercury, 
selenium, silver, and thallium) were detected. For 11 of the detected inorganics (aluminum, 
antimony, arsenic, barium, cobalt, copper, lead, potassium, sodium, vaaadium, andzinc), the 
maximum concentration of each exceeded its 
with commtrat~ '011s greater than baseline, zinc 
baseline by a factor of 6.8. There were no 

Only one concrete core sample from a depth of % to 1-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic conslim-, all except nine (antimony, beryllium, cadmium, 
chromium, mercury, nickel, selenium, silver, and thallium) were detected. For four of the detected 
inorganics (calcium, lead, sodium, and vanadium), the maximum co- 'on of each exceeded its 

the TCLP limit. 

ve concrde baseline value. Of the inorganics 
most significant, exceeding the concrete 

greater than 20 times the TCIS limit. 

respective concrete baseline value. Of the inorganics with con-pw than baseline, 
vanadium was the most significant, exceeding the concrete baselii  b@a . ..?h* fa<or of 3.6. There were no 
detections at greater than 20 times the TCLP limit. 

@z 
& .'F 
s $  ,+:+ .,. . .~ &jJ&= 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of inorganics. Of 23 inorganic constituents, all except nine (antimony, beryllium, 
cadmium, chromium, mercury, nickel, selenium, silver, and thallium) were detected. For three of 
the detected inorganics (magnesium, potassium, and vanadium), the maximum concentration of each 

?$pzr.$$w>p. 
exceeded its respective concrete baseline value. Of the inorganics with concmtmionfr gr@er%han 
baseline, vanadium was the most significant, exceeding the concrete baseline by a factor & ...,,.. . 2.7. 

......./ 
<.:.:.:. 
g$s There were no detections at greater than 20 t b e s  .the. TCLP limit. 

Steel coatings 

A total of five steel coating samples was collected from this component for analysis of inorganics. Of 
23 inorganic constituentS, all except one (thallium) was detected. For eight of the detected inorganics 
(barium, calcium, chromium, copper, iron, manganese, potassium, and sodium), the maximum 
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concentration of each exceeded its respective steel coating baseline value. Of the inorganics with 
greater than baseline, potassium was the most significant, exceeding the steel coating 

or of 4.3. The concentration of inorganics in three sannples from this component 
the TCLP limit for one or more of the following: barium, chromium, and lead. 

cussed in Attachment AJ.2.6.2, the material from which these samples were taken is 

1 

2 

3 

4 

5 

6 not considered hazardous. However, if the coatings were removed from the material, they may be 
characteristically hazardous. 7 

8 

Suuulemental Media 9 

One loose media ne unknown liquid sample were collected from this component for 
analysis of inorgamcs inorganic constituents, all except six (beryllium, mercury, potassium, 
selenium, silver, and were detected in the loose media and all except five (chromium, 
mercury, selenium, vanadium) were detected in the liquid m e  concentmion of 
chromium in the loose media sample exceeded 20 times the TCLP limit. The concentration of 
inorganics in the liquid Sample exceeded the TCLP limit for the following: barium and lead. 

10 
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u 
14 

Is 

16 

sURDl€ZIld Media 

Summary of semivolatile Organic Contammab 'on 17 

18 

19 

One loose media and one unknown liquid *le *r W .  w k  (0, ...,GI collected from this component for analysis of m 
semivolatile organic co- . Of 66 semivolasiles for which analyses were performed, 16 

bi~(2-ethylhe~yl)phthah, c h r y ~ m ,  di-eb-1 phthalate, &benzofuran, fl~oranthene, f l u o m ,  
indeno(112,3-cd)pyrene, naphthalene, phenanthrene, phenol, and pyrene) were detected in the loose 
media and only one (diethyl phthalate) was detected in the liquid. 'I%p%tyno TCLP limits for the 

21 

(2,4dimethylphenol, acenaphthene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 22 

23 

a 
25 

semivolatiles which were detected. 

S m j  of Volatile Organic Contamination 

S m l e m d  Media 
A total of one loose media, one oil sample, and one unknown liquid sample was collected from this 
component for analysis of volatile organic contamham . Of 39 volatile constituents for which 
analyses were performed, only one (total xylenes) were detected in the loose media, Fodyitu2j 
(methylene chloride and toluene) were detected in the oil, and 1 1 (1, 1 , l-trichloroethane, 8 
1, l-dichloroethane, 2-butanone, 4-methyl-2-pentanone, acetone, ethylbenzene, methylene .3#2$. dor ide ,  
tetrachloroethene, toluene, vinyl chloride, and total xylenes) were detected in the liquid?*~ere are 
TCLP limits for 2-butanone and tetrachloroethene which were detected in the liquids at 6100. mg/L 
and 3 mgL, respectively, well below their respective TCLP limits of 200,000 mg/L and 700 mg/L. 

* > p : ~ k > ~ ~ y y & : q  
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Summary of PestiadePCB Contamioation 

analyzed for pticide/PcB contamination. 

The Decontamination Building (69) is a singlestory, recmgular building consisting of a structural 
steel frame, concrete block walls with glass windows, a concrete floor covered with acid brick tile, 
and cormgated metal roofing. This facility was used as a decommhtion and decommissioning 
facility. 

The Decontamination is considered one process area and is used to dew- and/or 
decommission radio1 ferrous and nonferrous scrap metals, miscellaneous 
,equipment, and vehi rimary operating units include five open-tapped decontamum - 'ontanks 
(one caustic wash tank and four acid bath tanks), a bridge crane, a draiuage system, a sump system, a 
caustic storage tank, steam cleaner/spray washers, fume exhaust ventilation systems &.air handling 
units, a vacuum dust collector system, and a scale. Decontamination of smaller metal and equipment 
is coIlclucted by immersion in acid or pieces of metal, equipment, and vehicles 
are decontaminated by spray washing on the 

Items to be dewmmhated are surveyed technicians to determine the mntamum ' 'on 
andhotspots. Depembgonsurface materials of constmction, the item may be 
soaked in one or more acidic/caustic tank solutions and/or steam sprayed for the decontamination to 

be complete. The decontamrnated . items are checked by radiological technicians to ensure that 
dew- * 'on is complete. If so, the item is discarded or reused. If not, the item goes through this 
process again until it is considered decontaminated . Anticipatedco include: NaOH, 
ammonia, sodium silicate, lead, methyl ethyl ketone, used oils and 

Two acid brick samples, three concrete core samples and one maso 
characterize the contamiDation of this component. One loose media and one liquid sample were taken 
to support this characterintion. The following presents the results of the analyses of these samples. 

and nitric acid. 

e were collected to 

Summary of Radiologid Co a 

Acid Brick 

*on 

Only one acid brick sample was collected from this component for analysis of radioactivt$ 
constitum. Of these 20 constituents, all except two (cesium-137 and strontium-90) we&%etected. 
For five of the detected radioactive constituents (lead-210, radium-226, radium-228, technetium-99, 
and elemental uranium), the maximum concentration of each exceeded its respective concrete baseline 
value. Technetium-99 exceeded its baseline conce-on by a factor of 72, a larger margin than any 
other radioactive constihlent. 
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Concrete Cores 
rete core sample from the top h-inch depth was collected from this component for 
oactive constituents. Of these 20 constituents, all except two (cesium-137 and 
ere detected. For five of the detected radioactive constituents (lead-210, radium-226, 

99, and elemental uranium), the maximum concentration of each exceeded its 
respective concrete baseline value. Elemental uranium exceeded its baseline concentmion by a factor 
of 140, a larger margin than any other radioactive constituent. 

Only one concrete core sample from a depth of 34 to 1-inch was collected from this component for 
Of these 20 constituents, all except four (americium-241, 

plutonium-238) were detected. For 12 of the detected radioactive 
210, radium-226, radium-228, techn,etium-W, thoriUm-228, constituents (lead-210 

maximum concematl 'on of each exceeded its respedive concrete baseliue value. Elemental uranium 
exceeded its baseline concentration by a factor of 38, a larger margin than any other radioactive 
.constituent. 

uranium, Uranium-234, uranium-235/236, and uranium-238), the 

.$.. &. 
Only one concrete core sample from a depth gr- than 1-inch was collected from this component $. $55: 

for analysis of radioactive constituents. Of th&k,.Pmnstituents, ,$?--,-.a* all except nine (americium-241, 
cesium-137, plutonium-238, plutonium-239/~, ,.,$$..= &&n-228, , d k W , !  stro&um-W, technetium-99, . . 

thorium-232, and dum-235/236) .were detected. None of the detected radioactive exceeded its 
respective concrete baseline value. 

M a o m  chips 

Only one masonry chip sample was collected from this component fi~%nalysis .$$::: of radioactive 
wnstituents. Of these 20 constituents, all except two (cesium-137 a1&stro&m-90) *:::::w,y,.q were detected. 
For five of the detected radioactive constituents (lead-210, radium-22& radium-228, techuetium-99, 

concrete baseline 
value. Elemental uranium exceeded its baseline concentration by a factor of 180, a larger mar@ 
than any other radioactive constituent. 

arad &=), the . of each respective 

<$*.q$g$$$##:: 
Smlemental Media 
One sludge and one unknown liquid sample were collected from this component for anaIy&s iif 
radioactive constituents. Of these 20 constituents, all except one (neptunium-237) were c&ected in 
the sludge and all except three (cesium-137, nqtmium-237, and plutonium-238) in the W d .  I: ...,. :. 

32; 
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Summary of Inorganic Contamination 

rick samples was collected from this component for analysis of inorganics. Of 23 
tituents, all except ten (antimony, beryllium, cadmium, cobalt, mercury, nickel, 

selenium, silver, thallium, and vanadium) were detected. For five of the detected inorganics 
(chromium, copper, lead, sodium, and zinc), the maximum co- 'on of each was greater than the 
respective concrete baseline. Of the inorganics with concentration was greater than baseline, lead was 
the most significant, exceeding the concrete baseline by a factor of 23. There were no detections at 
greater than 20 

Concrete Cores 

In the top half inch, copper, lead, nickel, and zinc were reported at levels greater than five times 

were between two and five times background levels. Chromium and potassium were detected at 
levels less than two times background levels. Aluminum, >& antimony, arsenic, barium, beryllium, 
calcium, cobalt, iron, magnesium, manganese, 
quantities but are normal constituents of 

In the SeCoQd core depth, % - 1 inch, lead, zinc wnumtrations were between two and 
five times background levels. Arsenic, chromium, copper, nickel, and zinc were reported at levels 
less than two times background levels. Aluminum, barium, beryllium, cadmium, calcium, cobalt, 
iron, magnesium, manganese, potassium, and vanadium were present in significant quantities but are 
n o d  constituents of concrete and are all at or below background 

One concrete core llected at three depths: 0 - H inch,. H - 1 inch, and 1 - 4 inches. 

background levels with lead greater than 20 times TCLP limit. Cadmium and sodium concatraQ 'Om 

, and vanadium were present in significant 
are at or below background levels. 

$$$,#>&$ *<pm. d...... 

No analysis was p e r f o d  on the bottom core depth due to the r e d &  :* of $trend@ analysis 
..... 

Masom Chb S 
Only one masonry chips samples was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except five (antimony, cadmium, selenium, thallium and vanadium) were 
detected. For ten (barium, chromium, cobalt, copper, lead, mercury, nickel, silver, $hd%tn .:.:.:,, and zinc) 
of the detected inorganics, the maximum concentdon of each exceeded its respective w6xet.e *.a 

baseline value. Of the inorganics with concatratiohi greater than baseline, lead was the%ost , &$$.. , , 

significant, exceeding the concrete baseline by a factor of 77. The lead co- 
one sample from this component exceeded 20 times the TCLP limit. This sample was collected in the 
Decontamination Area. 
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Sumlemental Media 1 

liquid sample was collected from this component for analysis of inorganics. Of 23 
ents, all  except five (antimony, cobalt, selenium, thallium and vanadium) were 

ncentration of inorganics in this sample exceeded 20 times the TCLP limit for the 

2 

3 

4 

5 

Summary of Semivolatile Organic Contaminaton 

Smlemental Media 
One sludge and one d sample were collected from this coqnen t  for analysis of 
semivolatile organic Of 66 semivolatiles for which analyses were performed, 20 
(2-rnethyhphthalene, ene, benzo(a)anthracene, benzoopyrene, benzo(b)fluoranthene, 
benzo(g , h,i)perylene; 
chrysene, di-n-butyl phthalate, di-n-octyl phthalate, dibenzofuran, dimethyl phthalate, fluoranthene, 
fluorene, indeno(1,2,3ui)pyrene, naphthalene, phenanthrene, and pyrene) were detected in the sludge 
and only two (2,4dimethylphenol and bis(2-ethylhexyl)ate) were detected in the liquid. There 
are no TCLP limits for the semivolatiles 

Summary of Volatile Organic Contaminati 

SuDDlemental Media 
A total of one sludge and one unknown liquid sample was collected from this component for analysis 

oranthene, bis(2ethylhexyl)phthalate, butyl benzyl phthalate, 
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of volatile organic contamham. Of 39 volatile constituents for which analyses were perfonned, 
none were detected. 24 

. 
23 

Fhnnuuy of PesticidesPCB Contamination 

No samples from this component were analyzed for pesticides/PCBs 

A.IV.4 Process Sumr t  Buildings 
This component category includes 49 structures that house operations currently used to treat 

WIltamUU ' ted media or to support activities necessary to maintain the site. These structures support 
daily activities and ongoing and proposed removal actions at the FEMP. The physi 
co ntamham is varied, consistent with the diversity of activities that took place in 

A.IV.4.1 General/Refinerv  sum^ Control Building (2B) 
The Genefiefinery Sump Control Building (2B) is a two-story building comprised of an older 
original building and a newer annex attached on the south side. The original building consists of a 
concrete first floor and metal diamond plate second floor. It was consmd with a structural steel 
frame and transite panels for the walls and roof. The anuex consists of a concrete floor covered with 
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floor tile on the first floor and only concrete on the second floor. The walls consist of structural steel 
. The ceiling on the first floor is metal decking, while the second floor has metal 

with fiberglass insulation. The building is located south of the General Sump (18B) 
Sump (3H) and north of the Bulk Lime Handling Building (2C). 

In the GeneralRefinery Sump Control Building, the magnesium oxide and lime are mixed with water 
to form a slurry and then transferred to the refinery sump operation. The slurry is to be used for 
precipitation of uranium compomds from process wastewater and storm-water runoff. The annex 
holds new lab0 

include: barium oxide, magnesium oxides, magnesium hydroxide, 
support the refinery sump. The building consists of a single process 

One concrete chip 
contamination in this component and one loose media sample was collected to support this 
characterization. The following represents the results of the analyses of these samples. 

ne steel coating sample were collected to characterize the 

summary of RadiologicaI c 

Concrete CEDS 
Only one concrete chip sample was co foi analysis of radioactive 
constituents. Of these 20 constituents, all cium-241, cesium-137, neptunium-237, 
plutonium-238 and plutonium-239/240) were detected. For seven of the detected radioactive 
constituents (lead-210, technetium-99, thorium-230, elemental uranium, uranium-234, 
uranim-235/236 and uranium-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Elemental uranium exceeded its baseline 
kge r  margin than any other radioactive constituent. 

SuDDlemental Media 
One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except ten (americium-241, lead-210, neptunium-237, 

thorium-232) were detected. 

on by a factor of 30, a 

pl~toni~m-238, pl~t0nium-239/240, p010niUm-2 10, radium-228, ~tr0ntium-90, th~rium-228, and 

summary of Inorganic c o  ' 

Concrete ChiDs 

"on 

Only one concrete chip sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except 13 (antimony, arsenic, beryllium, cadmium, chromium, cobalt, 
copper, mercury, nickel, potassium, selenium, thaUium and vanadium) were detected. For seven 
(aluminum,.barium, lead, manganese, silver, sodium, and zinc) of the detected inorganics, the 
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4 

maximum concentration of each exceeded its respective concrete baseline value. Of the inorganics 
'ons greater than baseline, lead was the most significant, exceeding the concrete 

or of 10. There were no detections at greater than 20 times the TCLP limit. 

Only one steel coating sample was collected from this component for analysis of inorganics Of 23 
inorganic constituents, all except ten (antimony, arsenic, beryllium, cadmium, potassium, selenium, 
silver, sodium, thallium and vanadium) were detected. For one of the detected inorganics 

ncentration of each exceeded its respective steel coating baseline 
concentrations greater than baseline, magnesium was the most 
coating baseline by a factor of 1.5. The concentmion of inorganics in 
nent exceeded 20 times the TCLP limit for one or more of the three samples from 

mercury. However, as discussed in Attachment A.II.2.6.2, the 
material from which these samples were taken is not considered hazardous. However, if the coatings 
were removed from the material, they may be characteristically hazardous. 

SuDDlemental Media 
One loose media and one unknown liquid llected from this component for analysis of 
inorganics. Of 23 inorganic constituents, all (beryllium, potassium, and thallium) were 
detected in loose media and all except nine ryllium, cadmium, cobalt, mercury, nickel, 
selenium, silver and tballium) were detected in liquids. The concentration of inorganics in the loose 
media sample exceeded 20 times the TCLP limit for the following: chromium, lead, and mercury. 
None of the supplemental media exceeded 20 times the TCLP limit. 

mlemental  Media 

:.+ s2.z I: 
wx: ............,.,. & 
~::n"...VA..,,.. 

3 ..... .... 
!.!.:.>: 

One unknown liquid sample was collected from this component f o r d y s i s  of semivolatile organic 
co' ts. Of 66 semivolatiles for which analyses were performed, only three 
(bis(2ethylhexyl)phthalate, butyl benzyl phthalate, and di-n-butyl phthalate) were detected. There are 
no TCLP limits for any of these detected semivolatiles. 

Summary of Volatile Organic Contamination 
: ~ < : ~ ~ . ~ g < ~ :  
:y .:.:,:.:. 5. A. ,y $$$ pi 

$$$ 
... ;.... Y.. .... 
..... <<:;$ 

,;::z 

..... 
C...... .:.:+:. $3 Sumlemental Media 

One unknown liquid sample was collected from this component for analysis of volatile orgkic 
con taminants. None of the 39 volatile constituents for which analyses were performed were detected. 

Summary of PestiadedPCB Contamhtion 
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No media were analyzed for pesticide/PCB contamination. 
...... ~ ...........,.._. ........ n.. .................... :.:.:.:.;.... . . . . .. . . . . ., , ........,. ....; ......., :-,> ......I..... 

:%: .. ........ 
,:.:.:.:., 

A.W 8.2 B,j& Lime Handlhg (2Q 
The h l k  :w L@ Handling Building (2C) is a three-level building located immediately south of the 

Building (3A). The first and third 
levels of the building are rectangular and the second level consists of a steel silo. The Bulk Lime 
Handling Building has a structural steel b e ,  transite siding and roofing, and a concrete foundation. 
A concrete loading dock or pad for the building is located to the east. 

Re*s* control Building (2B) and east of the 

The Bulk Lime 
lime handling process 
(2A). Bulk lime ( 
building. Avacuum 
the l i e  slaker. The lime slaker mixed the lime with water to create a lime sluny. The slurry exited 
the l i e  slaker to the break tank for further agitating. When the slurry was completely mixed, it was 
pumped to a holding tank located immediately north of the building before being distributed to other 
processes. Anticipated contaminants from : caOandca(0H)I. 

One concrete core (three depths) and one s 
co- . 'on in this component and one s 
this characterization. The following presents the results of the analyses of these samples. 

ding consists of one wet process area, bulk lime handling. The bulk 
a lime slurry for several of the processes in the Ore Refinery Plant 

form of pebbles, was delivered via the truck loading dock to the 
the silo with the lime. The silo released the lime proportionally to 

sample were collected to characterize the 
ne liquid sample were collected to support 

In summary, elevated concentrations of lead were found in the concrete core, steel coating, sediment 
and unknown liquid samples. 

Summary of Radiological Contamination 

,.:.:.:. x...q:.. Concrete Cores ~'$4.,> 

Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except two (americium-241 and 
plutonium-238) were detected. For nine of the detected radioactive constituents (lead-210, 
neptunium-237, radium-228, technetium-99, thorium-230, elemental uranium, uranium-234, 
uranium-235/236, and uranium-238), the maximum concentmion of each exceeded I@ respectme 

'on by a fact& ......... of 7, a concrete baseline value. Elemental uranium exceeded its baseline concentno 
larger margin than any other radioactive constituent. 

gF&p.!:<p5:y<%. 

Xx* 

9;::::: 
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...,. :.> .:.:.:.:.: &..Ws... 

uu,...,r 

I ,.,.... 
g:?: 

Only one concrete core sample from a depth of % to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except six (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-239/240, and uranim-235/236) were 
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detected. None of the detected radioactive constituents exceeded its respective concrete baseline 
valu 

ete core sample from a depth greater than 1-inch was collected from this component 
radioactive constituents. Of these 20 constituents, all except eight (cesium-137, 

lead-2 10, neptunium-237, plutonium-238, plutonium-239/240, strontium-90, technetium-99, and 
uranium-235/236) were detected. For one of the detected radioactive constituents (americium-241), 
the maximum concentration of each exceeded its respective concrete baseline value. Americium-241 
exceeded its baseline 
constituent. 

Sumlemental Media 
One sediment and o 
radioactive constituents. Of these 20 constituents, all except two (neptunium-237 and strontium-%) 
were detected in the sediment and all except 13 (americium-241, cesium-137, lead-210, 
neptunium-237, plutonium-238, plutonium-239/240, polonium-210, radium-228, strontium-90, 
technetium-99, thorium-228, thorium-230, 

Summary of Inorganic Contamination 

Concrete Cores 
Concrete core samples were collected from three depths: 0 - M inch, 'A - 1 inch, and 10 - 40 inches. 
In the top half inch, only 11 (aluminum, arsenic, barium, calcium, irqn, lead, magnesium, 
manganese, mercury, sodium and zinc) of the 23 inorganics for which analyses were performed were 
detected. The'concentration of only four detected inorganics (b odium and zinc) exceed 
OU3 concrete baseline values. Most signihnt of these is 1 exceeded the 
concrete baseline by a factor of 12. The concentration of only two inorganics (arsenic and 
manganese) exceeded the Part B Soil Screening Criteria. Most si of these is arsenic, whose 
concentration exceeded the screening level by a factor of 100. The concentration of all inorganics for 
which there are TCLP limits 20 times the limit. 

ation by a factor of 2.3, a larger margin than any other radioactive 

liquid sample were collected from this component for analysis of 

32) in the liquid. 

a 

In the second core depth (M - 1 inch), only seven inorganics (aluminum, barium, calcium, iron, 
magnesium, manganese, and zinc) were detected. Four inorganics (arsenic, lead, 
sodium) were detected in the top depth but not in the second depth. The 
exceeded the OU3 baseline concentration, by a factor.of 4.5, slightly greater than 
top depth. The concentdon of only manganese exceeded the Part B Soil Screening 
factor of 2.0, slightly less than that in the top depth. The concentration of all inorganics for which 
there are TCLP limits 20 times the limit. 
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In the bottom core depth (1 - 4 inches), only nine inorganics (aluminum, barium, calcium, iron, lead, 
ganese, silver and zinc) were detected. Of these, lead and silver were not detected in 
and silver was not detected in the top depth. Three inorganics (arsenic, mer- 

re detected in the top depth but not the bottom. The concaration of five inorganics 
magnesium, silver and zinc) exceeded the OU3 baseline concentm 'on. Most 

significant of these was lead, by a factor of 14, slightly higher than in the top depth. The 
concentration of only manganese exceeded the Part B Soil Screening Level, by a factor of 2.3, 
slightly greater than that in the top depth. The concentration of all inorganics for which there are 
TCLP limits 20 times the limit. 

Steel Coatinm 
and selenium, for which analyses were performed were detected in 
ne inorganic (calcium) was detected in excess of the OU3 baseline 

concentration for paint, by a factor of 1.4. Only three inorganics (arsenic, chromium and manganese) 
exceeded the Part B Soil Screenhg Criteria. Most significant of these was cadmium, which exceeded 
the screening level by a factor of 15. Chromium, lead and mercwy exceeded 20 times the TCLP 
limit. Most significant of these was lead, whi 

Smlemental Media 
One sediment sample was collected from for analysis of inorganics. Of 23 inorganic 
constituents, all except five (antimony, cadmium, selenium, silver aml thallium) were detected. The 
concentration of inorganics in this Sample exceeded 20 times the T U P  limit for the following: 
chromium and lead. 

ed this limit by a factor of 820. 

One unknown liquid sample was collected from this component for'$a@ysiimf :< inorganics. . Of 23 
&organic constituents, all except 16 (aluminum, antimony, arsenic, &ll ip ,  >.:.x.,*.. .A e.. . cadmium, chromium, 
cobalt, copper, mercury, nickel, potassium, selenium, silver, thalliu&iv&um, and zinc) were 
detected. The concentration of no inorganics in this sample exceeddb times the T U P  limit. 

.._.. 'A...,,..... 

Summary of Semivolatile Organic Contamination 

* ~ < > ~ > z R w A ~ ;  
SuoDlemental Media 
One sediment and one unknown liquid sample was collected from this component fo$m&si<*f ::.,...:. 

semivolatile organic m e  . Of 66 semivolatiles for which analyses were performa, 13 
semivolatiles (bem(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)prylene, benzo(k)fluo&hene, 
bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, chrysene, di-n-butyl phthalate, di-n&~phthahte, 
fluoranthene, indeno(l,2,3d)pyrene, phenanthrene, and pyrene) were detected in the sediment and 
one was detected (bis(2-ethylhexyl)phthalate) in the liquid. There are no TCLP limits for any of these 
detected semivolatiles. 
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Summary of Volatile Organic Contamination 

ample and one unlolown liquid were collected from this component for analysis of 
cco- . None of the 39 volatile constituents for which analyses were 

performed were detected in either sample. 

Summary of Pestiade/PCB Contamination 

No media were anal esticide/PCB contamiDati on. 10 

A.IV.4.3 12 

11 

The Refinery Maint 
Street and west of the Bulk Lime Handhg Building (2C). 

' h g  (3A) is a single-story, square building located just north of lOlst 13 

14 

Is 

one room except for some office space and two small steel-grate mezzanines which provide storage 16 

for motors and pumps. 17 

18 

19 

20 

2l 

P 

23 

211 

25 

The Maintenance Building has a structural 
steel frame, with transite panels covering cinder block walls, and a concrete floor. The building is 

The Maintenance Building is the maintenance for the Ore Rekery Plant (2A). Repairs to 
various equipment used in the plant, inclu 
Among the tasks performed on the equipment are welding and electrical work. 
frequently used throughout the building. Tools and spare parts, required to repair and maintain the 
equipment, are stored in this building. Only one process area is identified for the building. Because 
of the use of degreasing solvents in the maintenance activities, the process is considered wet. 
Anticipated co nbmbnts are uranium (up to five percent Enriched)-anclj+; 

motors, are performed in this building. 
Solvents and oils are 

-trichloroethane. 
., ... 
::& >:.x.: R 

Six concrete core (three depths), two masonry, and one steel coating -le ...... ... were collected to 
.:.:.:.:..,.,,,., .... :.::::: :~y.".....'..... 

... l i d  

26 

n 
characterize the co- 'on in this component. The following pr&ts the results of the analyses 28 

of these samples. 29 

smmnarg of Radiological contamination 

Masonrv c h i ~ s  

30 

31 

32 

33 

only one masonry chip sample was collected fiom this component for analysis of radio&ve .:.:.:.< 

constituents. Of these 20 constituents, all except six (americium-241, cesium-137, nep-237, :.:.:.:.: 
plutonium-238, piutonium-239/240 and radium-228) were detected. For six of the dete&i 

24 

35 

36 

radioactive constituents (technetium-99, thonm-230, elemental uranium, uranium-234, 
uranium-235/236 and uranium-238), the maximum concentration of each exceeded its respective 

3 l  

38 

concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor of 4, a 
larger margin than any other radioactive constituent. 
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Concrete Cores 
rete core sample from the top %-inch depth was collected from this component for 

ive constituents. Of these 20 constituents, all except four (americium-241, 

nstituents (lead-210, neptunium-237, polonium-210, radium-226, technetium-W, 
38 and plutonium-239/240) were detected. For ten of the detected 

thorium-230, elemental uranium, uranium-234, uranium-235/236 and uranium-238), the maximum 
concentration of each exceeded its respective concrete baseline value. Elemental uranium exceeded its 
baseline concentration by a factor of 23, a larger margin than any other radioactive constituent. 

Only one concrete co 
analysis of radioactiv 

were detected. For etected radioactive constituents (cesium-137), the maximum 
concentration of each exceeded its respective concrete baseline value. Cesium-137 exceeded its 
baseline concentration by a factor of 1.3, a larger margin than any other radioactive constituent. 

from a depth of 'A to 1-inch was collected from this component for 
. Of these 20 constituents, all except seven (americium-241, 

neptunium-237, plut pl~t0niUm-239/240, radium-228, ~tr0ntiUm-90 aed technetium-99) 

Only one concrete core sample from a depth greater .<:.:.. than 1-inch was collected from this component 
for d y s i s  of radioactive constituents. Of thes&&~ .:::: >A?:. constituents, a11 except eight (americiumx1, 
cesium-137, neptunium-237, plutoniu~n-238, qj&,&@n-239/240, radium-228, strontium-90 and 
technetium-99) were detected. None of the <<:9<:..:+ actiVittig!~r *;:..w,+.!M the detected radioactive constituents 
exceeded i& respective concrete .baselide value. 

Summary of Inorganic Contamination 

s\y...." ,#..%%5%: 
. .>....$ . .. 
:A:$ 

Masonrv c h i ~ s  
6nly one masonry chips samples was collected from this component b r  <zp.v.yq$ ar&ysis of inorganics. .Of 23 
inorganic constituents, all except seven (antimony, arsenic, beryllid@&, selenium, silver and 
thallium) were detected. For ten (barium, chromium, cobalt, coppe$%ad, mercury, nickel, 
potassium, vanadium and zinc) of the detected inorganics, the maximum conmation of each 
exceeded its respective concrete baselie value. Of the inorganics with concentrations greater than 
baseline, lead was the most significant, exceeding the concrete baseline by a factor of 46. The lead 

......-.. *.., 

concentration of inorganics in one samples from this component exceeded 20 times the TCLP limit. 
The sample was collected in the Maintenance Area. 

~$:::~~ww.:.:<v. ,x.g'-..::.x. 
:::: ........ '.... 
A . . . .,. .:<.:.,. ., <A,. >:.A:: .:.:.:.> 
.:. ::?<:$ :z 

;<$x 
.,. . . . 
......... 
.-.-.-.-. .:.:.x. w;z m::: Concrete Cores . .. . .  , . 

only one concrete core sample from the top %-inch was collected from this component"'&hnalysis of 
inorganics. Of 23 inorganic constituents, all except four (antimony, arsenic, selenium and thallium) 
were detected. For nine of the detected inorganics (aluminum, barium, cobalt, copper, lead, 
mercury, nickel, sodium and zinc), the maximum concentration of each exceeded its respective 
concrete baseline value. Of the inorganicS with concentrations greater than baseline, mercury was the 
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most significant, exceeding the concrete baseline by a factor of 43. There were no detections at 
greitw&::.;o $@; Y."... ..< .... .. times the TCLP limit. 

...A ..:., .x.:.... ,......... ...... ./ 
y<::2 :* 
...... 
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$$; 

core sample from a depth of 'A to 1-inch was collected from this component for 
cs. Of 23 inorganic constituents, all except eight (antimony, arsenic, beryllium, 

cadmium, mercury, selenium, silver and thallium) were detected. For two of the detected inorganics 
(magnesium and sodium), the maximum concentration of each exceeded its respective concrete 
baseline value. Of the inorganics with concentrations greater than baseline, magnesium was the most 

rete baseline by a factor of 1.2. There were no detections at greater 

Only one concrete cor 
for analysis of inorg 
cadmium, mercury, selenium, silver and thallium) were detected. For four of the detected inorganics 

from a depth greater than 1-inch was collected from this component 
3 inorganic constituents, all except seven (antimony, beryllium, 

(arsenic, magnesium, sodium and vanadium), the maximum concentration of each exceeded its 
respective concrete baseline value. Of the inorganics with concentrations greater than baseline, 
arsenic was the most significant, exceeding 
detections at greater than 20 times the TCLP 1 

Steel COatinPS 
Only one steel coating sample was collected 
inorganic constituents, all except two (beryllium and thallium) were detected. For three of the 
detected inorganics (calcium, silver and sodium), the maximum concentration of each exceeded its 
respective steel coating baseline value. Of the inorganics with concentrations greater than baseline, 
calcium was the most significant, exceeding the steel coating base or of 1.4. The 
concentration of inorganics in two samples from this component ex 20 times the TCLP limit 
for one or more of the following: chromium and lead. However, cussed in Attachment 
A.II.2.6.2, the material from which these samples were taken is 
if the coatings were removed from the material, they may be characteristidy hazardous. 

baseline by a factor of 1.3. There were no 

component for analysis of inorganics. Of 23 

hazardous. However, 

Summary of Organic Contamination 

No media from this component was analyzed for organic constituents. 

.-.-.-. . 
. .. . . @ A.IV.4.4 Ozone Building (3B) .,.m 

The Ozone Building (3B) consists of a concrete floor and a structural steel frame with &ite panel 
walls and roof located north of the NAR Control House (3C). The Ozone Building originally housed 
an acid bleaching process. Ozone was created from the bleaching of nitric acid from the NAR 
Towers (3D). The acid bleaching equipment was removed before 1975. The builchg currently 
stores industrial hygiene sampling equipment and supplies. The anticipated contaminant is nitric acid. 
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Three concrete core (three depths) and two steel coating samples were collected to characterize the 
n in this component. The following presents the results of the analyses of these samples. 

ological Contamination 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except six (americium-241, 
cesium-137,l , strontium-90, and thorium-227) were detected. For ten of 
the detected radioact ents (plutonium-241, polonim-210, radium-228, technetium-99, 
thorium-228, thori uranium, uranium-234, uranium-235/236, and uraniUm238), the 
maximum concentrati exceeded its respective concrete baseline value. Technetium-99 
exceeded its baseline' on by a factor of 18, a larger margin than any other radioactive 
constituent. 

Only one concrete core sample from a depth of H to 1-inch was collected from this coqnen t  for 
analysis of radioactive constituents. Of these 20 .&+. constituents, all  except ten (americium241, 
cesium-137, lead-210, neptunium-237, plutoniu1&%38, .e. <-;. plutoniUm-239/240, radium-228, strontium-90, 
technetium-99, and thorium-227) were detecte&i&&,five of the detected radioactive constituents 
(thorium-230, elemental uranium, uranium-2$, <.:.>,....,. . u&&m-2351236, .:<,XE?*.! ahd &un~238), the maximum 
concentration of each exceeded its respective concrete baseline value. Uranium-238 exceeded its 
baseline concentration by a factor of 2.8, a larger margin than any other radioactive constituent. 

ym. 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, dfpp?q%@ght (americium-241, 
&ium-137, neptunium-237, plutonium-238, plutonium-239/240, r&-2%, *:$rAvd*3::: strontium-90, and 
technetium-W) were detected. The maximum c o n d o n  of only g o  *<< ohhe detected radioactive 
constituents @olonium-210 and uranium-238) exceeded its respectiv&rete baseline value, both by 
a factor of 1. 

Steel COatinES 

Only one steel coating sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except five (americium-241, cesium-l37,1iept@u@237, 
plutonium-241 and strontium-!%) were detected. For nine of the detected radioactive coqiituents 
(lead-210, radiuk-226, technetium-99, thorium-227, thorium-230, elemental uranium, &um-234, 

concrete baseline value. Technetium-99 exceeded its baseline concentration by a factor of 6,  a larger 
margin than any other radioactive constituent. 

<q::~&%q*~55;;~ 
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Summary of Inorganic Contamination 
.... :.:<.:.:.:t:::::<<::* ,:.:.,.. . :e.: ........ ....._, .......... V. .n . . con&&te c& ..:.;:.:.,. a .. . 

ete core sample from the top %-inch was collected from this component for analysis of 

and thallium) were detected. For 14 of the detected inorganics (arsenic, barium, 
f 23 inorganic constituents, all except seven (antimony, beryllium, cobalt, selenium, 

cadmium, calcium, chromium, copper, iron, lead, manganese, mercury, nickel, potassium, vanadium, 
and zinc), the maximum concentration of each exceeded its respective concrete baseline value. Of the 
inorganics with co 
concrete baseline by f 35. The concentmion of inorganics in two samples of the top %-inch 
of concrete cores fr 
one sample from the 
sample from the acid 

ns greater than baseline, lead was the most significant, exceeding the 

ent exceeded 20 times the TCLP limit. The lead c o n m i o n  in 
area exceeded the limit, and the chromium concentration in one 
exceeded the limit. 

Only one concrete core sample from a depth of % to 1-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except 11 (antimony, arsenic, &um, 
chromium, cobalt, mercury, selenium, s ium, and vanadium) were detected. For 
one of the detected inorganics (lead), the ncentration of each exceeded its respective 
concrete baseline value. Of the inorganics wi ntrations greater than baseline, lead was the 
most significant, exceeding the concrete bas or of 1.2. There were no detections at 
greater than 20 times the TCLP limit. a 
Only one concrete core sample from a depth greater than 1-inch was collected f'rom this component 

cobalt, mercury, selenium, sodium, thallium, vanadium, and zinc) ~@~i&eted.  For five of the 
detected inorganics (chromium, lead, manganese, nickel, and silver) ' ! b e  :: ....... ~ ....,....,, &um <.:.:.: concentration of 
each exceeded its respective concrete baseline value. Of the inorg- g:.:.,: with concentrations greater 
than baseline, chromium was the most significant, exceeding the coneme baseline by a factor of 3.1. 
There were no detections at greater than 20 times the T U P  limit. 

for analysis of inorganics. Of 23 inorganic constituents, all except ten (antimony, arsenic, cadmium 3 .  

a; 
$zy,J A. A. ..... 

;SA 

Steel coatings 
Only one steel coating sample was collected from this component for analysis of inorganics Of 23 ' 
inorganic constituents, all except six (antimony, arsenic, beryllium, selenium, silver,j%n&%auh@um) :::::.:.: 

were detected. For five of the detected inorganics (iron, manganese, nickel, potassium ' & ::::.;> sodium), 
the maximum concentration of each exceeded its respective steel coating baseline value. ,:=:< b f  the 
inorganics with concentrations greater than baseline, sodium was the most significant, e&&iing the 
steel coating baseline by a factor of 3.7. The concentration of inorganics in two samples from this 
component exceeded 20 times the TCLP limit .for one or more of the following: cadmium and lead. 
However, as discussed in Attachment A.II.2.6.2, the material from which these samples were taken is 
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not considered hazardous. However, if the coatings were removed from .the material, they may be 

rganic Contamination 

No media from this component was analyzed for organic constituents. 

A.IV.4.5 Refrigeration Building (3G) 
The Refrigeration Building (3G) is a transite building with a concrete floor and a transite roof located 
west of the H~AMW % Recovery Tower (3F). The building orijjkdly housed a 
refrigeration process haw nitric acid recovery process. The Harshaw process was active 
for only three years, to 1960. Following the shutdown of the Harshaw process, the 
equipment in the ved. The building housed an instrument repair shop until 1991. 
At that time, the building was converted to a storage area. Currently, the building stores sampling 
equipment and supplies. The only anticipated contarmnan ’ t for the Refrigeration Building is 
refrigerant. 

S-j of Radiological Contamination 

Concrete Cores . .  

Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except one (cesium-137) were 
detected. For four of the detected radioactive constituents (lead-210, radium-226; technetium-99 and 
elemental uranium), the maximum concentration of each exceeded its respective concrete baseline 
value. Elemental uranium exceeded its baseline concentration by a’€%#o~6697, .:<.:<. a larger margin than 

:<.:.:.: 
<.:..A .....* any other radioactive constituent. E:.-@d ...,..... ?s.; *-..‘:$ 
:pz<: 
:<.:.;< ic.:,:. 

A total of two concrete core samples from a depth of Jh to 1-inch 
for analysis of radioactive constituents. Of these 20 constituents, all except nine (americium-241, 
cesium-137, nept’unium-237, plutonium-238, plutonium-239/240, plutonium-241, radium-228, 
technetium-99 and thorium-228) were detected. For one of the detected radioactive constituents 
(thorium-230), the maximum Concentration of each exceeded its respective concrete 
Thorium-230 exceeded its baseline conceutration by a factor of 2.2, a larger margin 
radioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was collected from 
for analysis of radioactive constituents. Of these 20 constituents, all except 13 (americium-241, 
cesium-137, neptunium-237, plutonium-238, plUtoniM1-239/240, plutonium-241, raciium-228, 
strontium-90, technetium-99, thorium-228, Uranium-234, uraniUm-235/236 and uranium-238) were 
detected. None of the detected radioactive exceeded its respective concrete baseline value. 

llected from this component 
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Summary of Inorganic Contamination 
v..... . ..... . ....a. .cy: .,.,:,,,, , .. :::::::~~.....'.... .,.,., , , ,, : .... .. ....,..... .A,:.:. ...,........ ... ....,.. :.:.:.:.: c* ..:.:<.::,, e z.::::: 

ete core sample from the top %-inch was collected from this component for analysis of 
f 23 inorganic constituents, all except six (antimony, cadmium, cobalt, selenium, silver 

and thallium) were detected. For 12 of the detected inorganics (aluminum, arsenic, barium, 
chromium, lead, manganese, mercury, nickel, potassium, sodium, vanadium and zinc), the maximum 
concentration of each exceeded its respective concrete baseline value. Of the inorganics with 
concentrations great aselbe, lead was the most significant, exceeding the concrete baseline by 
a factor of 73. The on of lead in one sample of the top %-inch of concrete cores from the 
refrigeration area ex times the TCLP limit. 

Only one concrete 'from a depth of % to 1-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except five (antimony, arsenic, cobalt, 
selenium and thallium) were detected. For seven of the detected inorganics (aluminum, barium, lead, 
manganese, mercury, potassium and zinc), the maximum concentration of each exceeded its respective 
concrete baseline value. Of the inorganics with om greater than baseline, mercury was the 
most significant, exceeding the concrete base factor of 6. There were no detections at 
greater than 20 times the TCLP limit. 

Only one concrete core Sample from a depth greater than 1-inch was collected from this wmponent 
for analysis of inorganics. Of 23 inorganic constituents, all except five (antimony, arsenic, cobalt, 
selenium and thallium) were detected. For 12 of the detected inorganics (aluminum, barium, calcium, 
chromium, lead, magnesium, manganese, mercury, nickel, potassium, vanadium and zinc), the 
maximum concentration of each exceeded its respective concrete b *&e. Of the inorganics 
with concentrations greater than baseline, zinc was the most signifi the concrete 
baseline by a factor of 3.6. There were no detections at greater than the TCLP limit. 

Steel Coatings 
Only one steel coating sample was collected from this c o ~ ~ ~ n e n t  for analysis of inorganics. Of 23 
inorganic constituents, all except two (silver and thallium) were detected. For none of the detected 
inorganics did the maximum concentration of each exceed its respective steel coaling baseline value. 
Of the inorganics with concentrations greater than baseline, manganese was the most 
exceeding the steel coating baseline by a factor of 0.8. The concentration of inorgani 
samples from this component exceeded 20 times the TCLP limit for one or more of 
chromium, lead and mercury. However, as discussed in Attachment A.lI.2.6.2, the 
which these samples were taken is not considered hazardous. However, if the coatings were removed 
from the material, they may be characteristically hazardous. 
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SummaryofOrganicCo "on 

this component was analyzed for organic constituents. 

The Electrical Power Center Building (3L) is a single-story building and consisting of a concrete floor 
and structural steel frame with transite siding and roof. The component contains electrical meters, 
panels, and main circuit breakers. The building is attached to the north side of the Maintenance 
Building (3A). 

The Electrical Power 
transforms it down to 
and miscellaneous 
building is a cinder block room currently used as a breaboom. The only anticipated contaminants for 
the component are PCBs. 

ding is a sewndary unit substation that receives 13. two kV and 
o power general-use equipment, which includes lighting, receptacles, 

the Ore Refinery Plant (2A) and the Recovery Plant (8A). Inside the 

One concrete chip, one masonry chip, and 
Wntarmna * tion in this component. The follo 

Summary of Radiological Contamination 

samples were collected to characterize the 
ents the results of the analyses of these samples. 

Masom chn, ' s  
Only one masonry chip sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except eight (americium-241, cesium-137, neptunium-237, 
plutonium-238, plutonium-239/240, radium-228, technetium-9!3 d W - 2 3 2 )  were detected. 
None of the detected radioactive constituents exceeded its respective Cancre$e $~:~$~$+.<$ baseline value. 

@ 

3: :.: 
.x::.< ' .,...... 

Concrete Chius 
A total of two concrete c w s  samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except five (americium-241, cesium-137, plutonium-238, 
plutonium-241 and radium-228) were detected. For seven of the detected radioactive constituents 
@oloniUm-210, technetium-99, thorium-230, elemental uranium, Uranium-234, 
uraniw-238), the maximum concentration of each exceeded its respective concrete b 
Uranium-238 exceeded its baseline concentration by a factor of 20, a larger 
radioactive constituent. 

Steel Coatings 
Only one steel coating sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except two (cesium-137 and lead-210) were detected. For 
12 of the detected radioactive constituents (americium-241, plutonium-238, plutonium-239/240, 

O ~ I ~ ~ G  
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radium-226, technetium-99, thorium-228, thorium-230, thorium-232, elemental uranium, 
uranium-235/236 and uranium-238), the maximum concentration of each exceeded its 
rete baseline value. Elemental uranium exceeded its baseline concentration by a factor 
margin than any other radioactive constituent. 

summary of Inorganic contaminaton 

Masonry ChiDs 
Only one masonry chips samples was collected from this component for analysis of inorganics. Of 23 
inorganic cons 
silver, sodium 
concentration of each 
concentrations great 
a factor of 1.1. There were no detections at greater than 20 times the TCLP limit. 

Concrete C ~ ~ D S  
A total of two concrete chips samples w 
Of 23 inorganic constituents, all except five 
detected. For nine (arsenic, calcium, chro 
vanadium) of the detested inorganics, the 
concrete baseline value. Of the inorganics with concentrations greater than baseline, mercury was the 
most significant, exceedmg the concrete baseline by a factor of 160. The concentration of mercury in 
one samples from the electrical distribution area exceeded 20 times the TCLP limit, which for 
mercury is greater than 4 mgkg. 

Steel Coatings 
Only one steel coating sample was collected from this component fo 
inorganic constituents, all except two (beryllium and thallium) wer 
detected inorganics (aluminum, copper and lead), the maximum concentration of each exceeded its 
respective steel coating baseline value. Of the inorganics with concentrations greater than baseline, 
aluminum was the most significant, exceeding the steel coating baseline by a factor of 1.9. The 
concentration of inorganics m two samples from this component exceeded 20 times the TCLP limit 
for one or more of the following: chromium and lead. However, as discussed in 
A.lI.2.6.2, the material from which these samples were taken is not considered hazar 
if the coatings were removed from the material, they may be characteristically 

t nine (antimony, cadmium, cobalt, copper, mercury, selenium, 

its respective concrete baseline value. Of the inorganics with 
detected. For one (lead) of the detected inorganics, the maximum 

, lead was the most significant, exceeding the concrete baseline by 

component for analysis of inorganics. 
cadmium, selenium, silver and thallium) were 
, lead, mercury, potassium, sodium and 

ion of each exceeded its respective 

is of inorganics. Of23 
. Forthreeofthe 

Summary of Organic Contaminaton 
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A.IV.4.7 Plant 4 Maintenance Building 14C) 
94, Plant 4 Maintenance Building (4C) was removed as part of Removal Action 19. 
list and description of Removal Actions, see section 1.4.4.1 and Table 1-2.) The 

cipated to be removed as part of this removal action, yet when the demolition 
oval Action 19 was determined, the maintenance building was removed for safety 

reasons. The facility was a single-story structure located south of the Green Salt Plant (4A) and 
immediately west of the Plant 4 Warehouse (4B) and was constructed of a structural steel frame 
supported by a reinforced poured concrete base with transite walls and roof. 

The Plant 4 Maint 
chemical process 
site. The maintenan 
open area for maint 
removal glove box, and two chemical storage cabinets. Hydraulic oils and several types of 
degreasing solvents, including trichloroethylene and 1 ,l ,l-trichloroethane, were used and stored in the 
maintenance building. Anticipated co ntaminants were uranium tetraflouride; trichloroethylene; 
1 , 1 , 1-trichloroethane; and hydraulic oils. 

One concrete chip and one steel mating 
this component. The following presents e analyses of these samples. 

housed the maintenance activities for the Green Salt Plant and other 
recently it was the base for asbestos removal operations at the FEMP 
consisted of a small office, a breakroom/conference area, and a large 
ities. The building housed tools, maintenance equipment, an asbestos 

collected to characterize the contaminati on in 

S m m a q  of Radiological Contamination 

Concrete ChiDs 
Only one concrete chips sample was collected from this componerit~?Wm€~sis of radioactive 
Constituents. Of these 20 constituents, all except six (americium-24l@$xsi~-l37, *,. :;-......, ,...__. neptunium-237, 
plutonium-238, plutonium-239/240, and strontium-90) were detected$&For Iix of the detected 
radioactive constituents (technetium-99, thorium-230, elemental uraotmn, uranium-234, 
uranium-235/236, and uranim-238), the maximum mncatration of each exceeded its respective 
concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor of 21, a 
larger margin than any other radioactive constituent. 

.......,. 

_. :: <.,>.%.,Z 

3% 

Summary of Inorganic Contamination 

.--.-. fiz9 
sx.:.: 
<<.y.. Concrete Chips ...,.A. 

Only one concrete chips samples was collected from this component for analysis of inorgaks. Of 23 
inorganic constituents, all except seven (antimony, beryllium, cadmium, mercury, selenium, silver 
and thallium) were detected. For five (cobalt, copper, manganese, potassium and zinc) of the 
detected inorganics, the maximum concentration of each exceeded its respective concrete baseline 
value. Of the inorganjcs with concentrations greater than baseline, zinc was the most significant, 
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exceeding the concrete baseline by a factor of 2. There were no detections greater than 20 times the 1 

2 

3 

4 

5 coating sample was collected from this component for analysis of inorganics Of 23 
inorganic constituents, all except seven (antimony, beryllium, mercury, potassium, selenium, silver, 
and thallium) were detected. For four of the detected inorganics (arsenic, iron, magnesium, and 
manganese), the maximum concentration of each exceeded its respective steel coating baseline value. 
Of the inorganics with COIlcentrations greater than baseline, manganese was the most significant, 
exceeding the steel 
samples from this co 
chromium and lead. 
samples were taken 
material, they may be characteristically hazardous. 

eline by a factor of 5.8. The co- 'on of inorganics in two 
exceeded 20 times the TCLP limit for one or more of the following: 
, as discussed in Attachment A.II.2.6.2, the material from which these 

ered hazardous. However, if the coatings were removed from the 

Summary of Organic Contamination 

No media from this component was analyzed 

A.IV.4.8 Plant 5 Ingot Pickling (5B) 
The Plant 5 Ingot Pickling BuiIding (533) is a new and unused facility located directly adjacent to the 
northwest side of the Metals Production Plant (5A). The building is a two story structure, with a 
main ground level and partial basement. 

The Plant 5 Ingot Pickling building was constructed to receive newlyi<t%w%gots from the Metals 
P;oduction Plant. The facility was designed to separate the ingot fro& .:E.:.: ...,.,.,.. the ,,.<.:.:.: ..old, clean the mold, and 
pickle the ingot in nitric acid. New, unused equipment housed in th&6uil&g includes: ingot 
pickling tanks, a nitric acid tank, a wash water tank, an ingot convq&.scrubber, robot, and a mold 
separator/cleaning booth. The facility was never brought on-line due to sxispeusion of production 
activities. An inspection revealed no visible chemical coIltarmnatf - 'on but a concrete chip sample was 
taken. There are no anticipated contaminants for the Plant 5 Ingot Pickling facility. 

.........,",.....I ......, 

$$$$ 

::~.:~$s~<:$#w.:*:: 
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A total of two concrete chip sample were collected to characterize the contamirm 
component. The following represents the resuits of the analyses of these samples. 

.:.:.,.:. ..... 

SummaryofRadiologicalCo "on 

Concrete Chi~s 
A total of two concrete chips samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except four (americium-241, plutonium-238, 
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plutonium-239/240, and strontium-90) were detected. For one of the detected radioactive constituents 
the maximum concentration of each exceeded its respective concrete baseline value. 
xceeded its baseline concentration by a factor of 2, a larger margin than any other 

S-y of Inorganic Contamination 

Concrete Chbs . 
A total of two concrete chips samples were collected from this component for analysis of inorganics. 
Of 23 inorganic except seven (cadmium, cobalt, mercury, nickel, selenium, silver, 
and thallium) were'd For six (aluminum, antimony, arsenic, chromium, potassium, and 
sodium) of the det cs, the maximum concentration of each exceeded its respective 
concrete baseliie v inorganics with con&ntrations greater than baseline, antimony was 
the most significant, exceeding the concrete baseline by a factor of 11. There were no detections at 
greater than 20 times the TCLP limit. 

summary of organic collmmmll 'on 

No media from this component was analyzed 

A.N.4.9 
The Plant 5 Electrical Substation (5C) is a single-story building comprised of a structural steel frame 
on a concrete base and floor with transite siding and roofing. It adjoins the Metals producsion Plant 
( 5 4 .  

f i e  substation receives 13,200-volt feeds from the main electrical s 
the Metals Produdon Plant (5A). The substation contains transfo 
co- include PCB oils. 

feeds 480-volt lines to 
disconnects. Anticipated 

One concrete chip sample and one steel coatings were collected to characterize the contarnination in 
this component. The following represents the results of the analyses of these samples. 

gummarB of Radiological contamination 

.-. . . . .s.:;. 
Y...,. ...in. 
.;,.A. ...,.,... Concrete Chi~s ...... ... 

only coIlcTete chips sample was from this component for analysis of 
constituents. Of these 20 constituents, all except eight (amencium241, cesium-137, plutonium-238, 
plutonium-239/240, radium-228, strontium-90, technetium-99, and thorium-232) were detected. For 
six of the detected radioactive constituents (neptunium-237, polonium-210, elemental Uranium, 
uranium-234, uranium-235/236, and uraniUm-238), the maximum c o n d o n  of each exceeded its 
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respective concrete baseline value. Elemental uraxiium exceeded its baseline concentration by a factor 

of :.:.:.:.: 4$.wkger .... . .... margin than any other radioactive constituent. ... A.. c ...... .h .:.:...x .:.:.:.:. 
:.:.:.: ..". :. 

.:.&:.; 
!$$% 
.:.:.:.: ...... ......... ......_. .. ....... 

coating sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except five (americium-241, cesium-137, neptunium-237, 
plutonium-241, and radium-228) were detected. For six of the detected radioactive constituents 
(lead-210, plutonium-238, technetium-99, elemental uranium, uranium-234, and uranium-238), the 
maximum concentrat 
exceeded its baseline 
constituent. 

summary of In0 on 

ch exceeded its respective concrete baseline value. Elemental uranium 
on by a factor of 4.4, a larger margin than any other radioactive 

Concrete C h i ~ s  
In concrete, 15 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of eight detected 
and zinc) exceeded OU3 concrete baseline 
exceeded the concrete baseline 
there are TCLP limits 20 times the limit. 

Steel Coatings 
In steel coatings, 16 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of cobalt exceeded OU3 paint baseline value by a factor of 2.3. The concentrations of 
lead exceeded 20 times the TCLP limit by a factor of 14. 

Summary of Organic Contamination 

No media from this component was analyzed for organic constituents. 

, magnesium, nickel, potassium, vanadium, 
most significant of these was lead which 
concentrations of all inorganics for which 

A.W.4.10 West Derbv BreakoutNan Milling Building (5D) 
The West Derby BreakoutlSlag Milling Building (5D) is a new and unused facility located on the west 
side of the Metals Production Plant (5A). The structure consists of four stories on th$%o& $@e and 
two stories on the north, with a mezzanine level at approximately the third floor level. Qg .x.:.:. interior 
wall along .the'Metals Fabrication Plant (6A) consists of transite panels. The facility wdaever used 
because of suspension of production activities. The West Derby BreakoutBlag Milling%&&ng was 
constructed to perform the following processes: 

.:.:.:.:.:..~~~~~:::~~~ 
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Slag Milling 
as intended to mill, store, and distribute used magnesium fluoride (slag) to line 
The area was to be used also to drum slag wastes. The equipment installed to 
ks includes bins, conveyors, screens, bucket elevators, a ball mill, and a dust 

facility would replace the Slag Recycling Building (SA). 

Derbv Breakout 
This process was designed to receive cooled reduction pots and to separate the metal derbies from the 
mold pot liner and residual magnesium fluoride. The facility was never brought on-line because of 
suspension of site pr es. The equipment within this process includes pot conveyors, a 
jolter, a grizzly conv 

Since the building andtherearenoanticipatedco . * ts , no intrusive 
samples were collected for the component. A survey was performed to confirm the absence of 
significant radiological surface contamination. The results indicate an average total surface 
co- 'on of 1556 dpm/lOO cm2 (beta-gamma), well below the sampling criteria of 5000 dpm/lOo 
cm2, and an average removable surface co 
the sampling criteria of lo00 dpd100 ax?. , no intrusive samples were taken, and baseline 
concentrations of contaminants each material type associated with this 
component have been used for characterizati 

, a crusher, and a dust collector. 

n of 74 dpm/lOO cmz (beta-g-), well below 

A.IV.4.11 Plant 8 Maintenance Buildma (8B) 
Plant 8 Maintenance Building (8B) is a singlestory structure located west of the Recovery Plant (8A) 
and surrounded on three sides by the Plant 8 West Pad (74D). The Plant 8 Maintenan ce Building 
consists of cinder block walls supported on reinforced concrete a reinforced poured 
Concrete floor and roof and glass windows. The maintenance the maintenance 
activities for the Recovery Plant and consists of a small come an open room with a 
roll-up door to admit small to medium-sized pieces of equipment icingandrepair. The 
building houses tools, maintenance equipment, spare parts, and service fluid (i.e. oils and greases) for 
motors and other rotating equipment in one drum or smaller quantities (on the basis of inspection). 
Since the CERCLA process began, the Plant 8 Maintenan ce Building has been a pumping point for 
transfer of perched water pumped from a shallow well outside the northeastem comer of the Plant 8 
Maintenance Building to the Recovery Plant for treatment. A mall (less than 50-galf 
tank along the north wall receives the well discharge, and a small centrifugal pump 
tank transfers the perched water to the northwkstem corner of the Recovery Plant via 

A floor sump at the midpoint of the south wall is currently used as a pipeway for steam and 
condensate lines. The steel cover of the sump was not removed during the inspection, so the sump's 
condition and contents, either water or sediment, are not known. This sump may have been used to 
collect floor washings from maintenance activities when the Recovery Plant (SA) was in operation. 
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Although equipment was usually serviced in place in the Recovery Plant (8A), smaller pieces of 
me of which may have been radiologically contaminated, were taken to the Plant 8 

ding and may have spread contamimion there. Several types of degreasing solvents 
re used and stored in small quantities in the building. Contaminants include 

, hydraulic oils, and degreasing solvents. 

A total of three masonry chip sample were collected to characterize the contamination in this 
component. The following represents the results of the analyses of these samples. 

summary of Radio1 

Masonrv Chm ' s  
A total of three mas 
analysis of radioactive constituents. Of these 20 constituents, all except four (americium-241, 
cesium-137, plutonium-238, and plutonium-239/240) were detected. For seven of the detected 
radioactive constituents (radium-228, technetium-99, thorium-230, elemental uranium, uranium-234, 
uranium-235/236, and uraniUm-238), the 
concrete baseline value. Elemental uranium ex its baseline concentfation by a factor of 12, a 
larger margin than any other radioactive cons 

Concrete ChiDs 
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (cesium-137, neptunium-237, plutonium-238, 
plutoniUm-239/240, radium-228, strontium-90, and technetium-!J9) were detected. None of the 
detected radioactive exceeded its respective concrete baseline value. 

one concrete chips samples was collected from this component for 

on of each exceeded its respective 

..... w a  
:*.:..,.- ....,, +:# 

:> .:.:.*: 
.:*$ .:.:.:.& . ./:.:.... . ,... ;;;+x:.:<. 

.... 

summargofIllorganicco ' tion 

Masonrv Chius 
A total of three masonry chips samples were collected from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except two (beryllium and thallium) were detected. For 12 (barium, 
chromium, cobalt, copper, lead, manganese, mercury, nickel, potassium, selenium, sodium, and 
zinc) of the detected inorganics, the maximum concentration of each exceeded its reqect&e r... .... &@Crete 
baseline value. Of the inorganics with concentrations greater than baseline, lead was the&ost 
significant, exceeding the concrete baseline by a factor of 300. The lead concentration oE$norganics 

the Maintenance area. 

$p*ym;:$fiypm. 

g$$ 

in two sample this component 2o times *e TCLP limit. The sample w.E&..ectd in 
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Concrete ChiDs 
rete chips samples was collected from this component for analysis of inorganics. Of 23 

tuents, all except five (antimony, beryllium, cadmium, silver, and thallium) 'were 
ee (lead, mercury, and selenium) of the detected inorganics, the maximum 

of each exceeded its respective concrete baseline value. Ofthe inorganics with 
concentrations greater than baseline, mercury was the most significant, exceeding the concrete 
baseline by a factor of 8. There were no detections at greater than 20 times the TCLP limit. 

Summary of Organic Contaminaton - 

No media from this was analyzed for organic constituents. 

The Plant 8 Railroad Filter Building (8D), which is located east of the Plant 8 East Pad (74C) along B 
Street, is a single-level building surrounded by a concrete pad on the south, east, and north sides, a 
Railroad Tank Car Wash Pit on the west side between the building and the Plant 8 East Pad, and a 
settling basin immedm * ely east toward the center ?f the concrete pad. The Plant 8 Railroad Filter 
Building is a pre-engineered structure consistingj&i.a %< *x> structural steel frame supported on a reinforced 
poured concrete base with steel siding panels a&..&pd steel roof panels. The Railroad Tank Car 
wash pit is Of that suppmts tracks. . 

.... :e:::!.!.> .:<.$$$9&:*.: 
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Railroad gondolas filled with bulk magnesium fluoride (MgFJ from the Weldon Spring DOE facility 
were positioned over the Railroad Tank Car Wash Pit and unloaded onto the Plant 8 East Pad. The 
bulk MgF2 was then dnunmed and processed. Residues from the railroad gondolas were washed into 
the Railroad Tank Car Wash Pit. Runoff from the.pad also drains ~ ~ o a d  Tank Car Wash 
riit. Washwater and pad runoff collected in the Railroad Tank Car &h .~....:..~,.,~.~,~:.:.: pit' were agitated and 
pumped from the Railroad Filter Building to Plant 8 (8A) for treatme& ;:.:.:.: and-filtration. At one time, 
the collected washwater and pad runoff was sand fltered in the pit &e b e i i  pumped to Plaut 8. 
Anticipated contaminants include Uranium oxide (U30d and MgF,. 

*.~::y,.W..,...:,.. 

Because its size is inSignScant, no intrusive samples were taken from the component. Therefore, 
ts (see Appendix A.3) within each material type associated with 

...,.,:.:,,. . ....., . ... . . ,. . ., baseline c o n e o n s  of co . 

this component have been used for characterization. 
.... ;,, ...,~<.;.y,~*'. *.. 

*E. .. .,.,... . .,.,., /. 
,. :... . +;.<. 
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*% A.TV.4.13 Plant 9 Substation (9D) 
The Plant 9 Electrical Substation (9D) is a single-story building adjoining the Special P&lkts Plant 
(9A). It consists of a structural steel frame on a concrete base and floor with transite roofing and 
siding. 
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The transformers receive 13,200.volt feeds from the Main Electrical Station (16A) and feed 480-volts 1 

Products Plant. The only anticipated contaminants are PCB oils. 2 

3 

4 

5 

samples. 6 

sample and one steel coating sample were collected to characterize the 
111 this component. The following represents the results of the analyses of these 

Summary of Radiological Contamination 

Concrete Chbs 
A total of two concr 
constituents. Ofth 
pl~t0niUm-238, and 
constituents (cesium-137, radium-228, technetium-99, thorium-228, elemental uranium, uranium-234, 
uraniUm-235/236, and &nium-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor of 3.3, a 
larger margin than any other radiodve consti 

Summary of Chemical Contamination 

Concrete C ~ ~ D S  
In concrete, 16 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of six detected (arsenic, barium, chromium, lead, potassium, ami sodium) exceeded 
OU3 concrete baseline values. The most significant of these was lead which exceeded the concrete 
baseline by a factor of 7.1. The concentrations of all inorganics foqWt5Where are TCLP limits 

les was collected from this component for analysis of radioactive 
nts, all except four (americium-241, neptunium-237, 

39/240) were detected. For eight of the detected radioactive 

Y...... 

were MOW 20 times the limit. 

Steel Coatinps 
In steel coatings, 16 of the 23 organics for which analyses were performed were detected. Only four 
inorganics (antimony, chromium, potassium, and vanadium) which exceeded OU3 paint baseline 
values. The most significant of these was potassium, which exceeded the paint baseline by a factor of 
5.0. The concentrations of hvo inorganics (chromium and lead) exceeded 20 times the TCLP limit. ' 

~~~~~~:~~~ 
... 'a 
.:: .:.:.:3. s 

m!.!.! $# 
:*:.: x.:..> .:.:.s x.:.... <.::::s 

... . ...,,,...., 

Summary of Organic Contaminaton 

No media from this component was analyzed for organic constituents. 
w. ,,,... +:.:.:, . . 

A.IV.4.14 Plant 9 Cylinder Shed (9E) 
Plant 9 Cylinder Shed (9E), which is located northeast of the 2nd Street and D Street intersection, is a 
single story, threesided steel framed structure with transite siding and a concrete floor. The cylinder 

A.IV-211 09/09/95 2:45 a.m. 
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shed was used to store pressurized gas cylinders that were required for Plant 9 (SA) operations. The 
posted as a radiologically contaminated area and access was restricted. The storage 

contains empty cylinder storage rack. Since there are no anticipated contaminam 9 no 
on was detected during an inspection, and the shed is of insignificant size, 

les were planned for the component. A survey was performed to co&m the 
absence of significant radiological surface commination (see Table A.m. The results indicate an 
average total surface contamination of 23,324 dpd100 cm2 (beta-gamma), well above the sampling 
criteria of 5000 dpd100 an2, and an average removable surface contammt~ ' 'on of 164 dpm/lOO cm2 
(beta-gamma), well below the sampling criteria of lo00 dpm/lOO cm2. Because the average total 

.:,:.:.:, ......-.-. 
One concrete chip sqi~e:'i&d .: ._ :.; ..:.:.x.:.. one steel coating sample were collected to characterize the 
Contarmnat ion in this~coqri8~. The following represents ,the r d t s  of the.analyses of these 

,,,. $<S :.:.,,, '':':'.. 
' 

samples. 

SummaryofRadiologicalCo . tion 

Concrete Chius 
Only one conctete chips sample was collected 
constituents- Of these 20 1, cesium-137, ne.ptunium-237, 

constituents (technetium-W and elemental uranium), the maximum c o n m i o n  of each exceeded its 
respective concrete baseline value. Technetium-W exceeded its baseline concmtration by a factor of 
2, a larger margin than any other radioactive constituent. 

Summary of Inorganic Contamidion 

Concrete Chius 
In concrete, 16 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of nine detected (aluminum, arsenic, barium, calcium, chromium, cobalt, lead, 
sodium, and zinc) exceeded OU3 concrete baseline values. The most significant of these was lead 
which exceeded the concrete baseline by a factor of 1.6. The concentdons of all 
which there are TCLP limits were below 20 times the limit. 

Steel Coatings 
In steel, 19 of the 23 inorganics for which analyses were performed were detected. The 
ConcentratiOnS of two detected (aluminum and silver) exceeded OU3 paht baseline values. The most 
significant of these was aluminum which exceeded the paint baseline by a factor of 1.6. The 
concentrations of three inorganics for which there are TCLP limits exceeded 20 times the TCLP limit. 
The most significant of these was lead. 

for analysis of radioactive 

pl~t~nium-238, radium-228, and s of the detected radioactive 
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SummaryofOrganicCo "on 

this component was analyzed for organic constituents. 

Building lOA, the Boiler Plant, is a five-story, irregularly shaped building located directly west of the 
railroad tracks next to the Coal Pile (P-018). A railroad car receiving dock is attached to the 
building. The Boiler Plant is constructed with a structural steel frame, transite panels, and a concrete 
floor. 

.:.:.:.:. :.:.:.:.:.. 
provide the heat necesaqv~:~produce steam for the FEW. Two of the four boilers are typically 
used. The Boiler Planr'recelves water to create the steam,from three sources, including the Water. 
Plant (20B), condensate return to the system, and process water. Anticipated contamham from the 
steam production process are sulfur; flyash; mercury; l,l,l-trichloroethane; lead; and oil. 

:m, *.i .\.. .,,~E, xs<: ... 

A total of two concrete chips sample were collected to characterize the commination in this 
component. The following represents the res 

Summary of Racliological Contamination 

e analyses of these samples. 

Concrete Chius 
A total of two concrete chips samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (americium-241, cesium-137, lead-210, 
neptunium-237, plutonium-239/240, strontium-90, and technetium- et-. Noneofthe 
detected radioactive constituents exceeded its respective concrete bas 

Summary of Inorganic Contamination 

e. 

Concrete ChiDs 
A total of two concrete chips samples were collected from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except six (antimony, cobalt, mercury, selenium, silver, and 

;w;f<qf$;kwg; 
thallium) were detected. For 13 (aluminum, arsenic, barium, chromium, copper, ir-, l+l, ?j 
manganese, nickel, potassium, sodium, vanadium, and zinc) of the detected inorganics, ~ maximum 
wncentration of each exceeded its respective concrete baseline value. Of the inorganics Mth 
concentrations greater than baseline, chromium was the most significant, exceeding the"wncrete 
baseline by a factor of 79. The chromium concentration in two samples from this component 
exceeded 20 times the TCLP limit. These two samples were collected from the steam production 

,w.;. 
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Summary of Organic Contamination 

this component was analyzed for organic constituents. 

The Boiler Plant Maintenance Building (1OB) is a single-story building adjacent to the west side of the 
Boiler Plant (1OA) and consists of a poured concrete base and floor, a structural steel frame, and 
corrugated steel siding and roofing. The facility provides maintenance for the boiler plant operation 
and other utility operations. A variety of items are stored here including tools, a vented basin for 
solvent cleaning o f t  other equipment. The anticipated co ntamimm are degreasing solvents 
(1 , 1 , 1-trichloroethane 

A total of two con 
half inch) and one steel coating sample were collected to characterize the contamhation in this 
component. The following represents the results of the analyses of these samples. 

core was sampled at three depths and one duplicate taken in the top 

summary of Radiological coxlmmnab . 'on 

Concrete Cores 
A total of two concrete core samples from 'depth was collected from this component 
for auaiysis of radioactive constituentsc Of these 20 constituents, all except eight (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-241, strontium-90, technetium-99, and 
thorium-230) were detected. For two of the detected radioactve constituents (lead-210 and 
radium-228), the maximum concentration of each exceeded its respective concrete baseline value. 
Radium-228 exceeded its baseline concentration by a factor of 3, a €qgwwargin than any other 
radioactive constituent. 

Only one concrete core sample from a depth of ?4 to 1-inch was col 
analysis of radioactive constituents. Of these 20 constituents, all except eight (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-241, strontium-90, techetim99,and 
uranium-2351236) were detected. For two of the detected radioactive constituents (lead-210 and 
radium-228), the maximum concentration of each exceeded its respective concrete 
Radium-228 exceeded its baseline concentmion by a factor of 1.3, a larger margin 
radioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was collected from 
for analysis of radioactive constituents. Of these 20 constituents, all except seven (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-241, strontium-90, and technetium-99) were 
detected. For six of the detected radioactive constituents (radium-228, thorium-228, elemental 
uranium, uranium-234, uranium-235/236, and uranium-238), the maximum concentration of each 

from this component for 
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exceeded its respective concrete baseline value. Radium-228 exceeded its baseline concentration by a 
larger margin than any other radioactive constituent. 

organicco * "on 

Concrete Core 
One concrete core was collected for analysis of inorganic constituents. At the 0 - 112 inch level of 
the core, 16 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of 11 (aluminum, arsenic, barium, calcium, chromium, cobalt, lead, nickel, 
potassium, vanadium exceeded OU3 concrete baseline values. The most significant of 
these was lead whi ncrete baseline by a factor of 18.0. The concenmions of all 
inorganics for whi limits were below 20 times the limit. Lead was the significant 
exceedance in the 

At the 112 - 1 inch level of the core, 16 of the 23 inorganics for which analyses were per€ormed were 
detected. The concentrations of 9 detected (aluminum, calcium, chromium, cobalt, lead, manganese, 
nickel, potassium, and zinc) exceeded OU3 
was lead which exceeded the concrete base1 
inorganics for which there are TCLP limits w 

At the 1 - 4 inch level of the core, 17 of 
detected. The concentrations of 10 detected (aluminum, beryllium, calcium, chromium, cobalt, lead,- 
nickel, potassium, vanadium, and zinc) exceeded OU3 concrete baseline values. The most significant 
of these was chromium which exceeded the concrete baseline by a factor of 1.9. The concentratioDs 
of all inorganics for which there are TCLP limits were below 20 

Steel Coatin= 
In steel coatings, 15 of the 23 inorganics for which analyses were 
concentrations of two detected (copper and nickel) exceeded OU3 paint baseline values. The most 
significant of these was copper which exceeded the concrete baseline by a factor of 3.2. The 
concentrations of two inorganics (chromium and lead) exceeded 20 times the TCLP limit. 

values. The most significant of these 
1.5. The concentratioIls of all 

w 20 times the limit. 

r which analyses were performed were 

edweredetected. The 

Summary of Organic Contaminaton 
<.:+:.:.:.:.3x.:.:.: ..... .. .,A ,.A ......................... .. ....... 3::$! ".:$::: 

:=; 
::::::2 :.t :cg: .' 
. . . ... ...... .C 
.:.:.:.,. gg 
:.:.:.:.: .(E.:.:. ..... 
<:SA ..:f:p$S$x.> 

No media from this component was analyzed for organic constituents. 

A.N.4.17 Wet Salt Storage Bin ClOC) 
The Wet Salt Storage Bin (1OC) is a rectangular concrete storage facility located directly north of the 
Boiler Plant Maintenance Building (1OB). A sodium chloride solution that was used to regenerate 
on-property zeolite water softeners was stored in the storage bin. The sodium chloride arrived by 
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truck in a granular form and was deposited in the storage bin. Subsequent to deposition, the sodium 
solved in water to form the solution. 

c, and an inspection indicated no visible chemical contamination. Furthermore, the 
bin is insignificant. Therefore, no intrusive samples were planned for the component. 

A survey was performed to c o n k n  the absence of significant radiological surface contamhation. 
The results indicate an average total surface commination of 1667 dpd100 ad (beta-gamma), well 
below the sampling criteria of 5000 dpm/lOO cm2, and an average removable surface contamination of 

intrusive samples w 
each material type ass 

of 1000 dpd100 anz. Therefore, no 
and baseline concentrations of contaminants (see Appendix A.3) within 

th this component have been used for characterization. 

The Utility Heavy Equipment Building (1OE) is located northwest of the Boiler Plant (1OA). This 
component was built in 1993 to house a front end-loader and the "Super Sucker," which is a tank 
truck with a high-vacuum end used for cleaning sediment from basins. 

The Utility Heavy Equipment Building was n 
It is not e 

therefore, baseline concentrations of contami&m 
associated with this component have been used for characterization. 

ered in the RI/FS WPA, since it was under 
to have elevated levels of Contaminati 0% 

Appendix A.3) within each material type 
construction at the time of writing. 

A.IV.4.19 Main Maintenance 33uildin~ (12A) 
The Main Maintenance Building (12A) is a two-story rectangular structure is construded of cinder 
blocks with concrete floors. It is located at the northwestern corneiWfTW~ersection :$ of 2nd Street 
a& D Street, near the central portion of the FEW production area. $A @~:~.&~~ second story area in the 
Southeastern corner of the building houses offices and a conference r&m. ': 

The Main Maintenance Building contains the main maintenance stores, shops, ancl associated offices 
and has been divided into six process areas according to the location of.the various activities within 
the building. The anticipated contaminants include: uranium, thorium, solvents 

$22 

.. <.A. .:.yfl. 
&&> 

(l,l, 1-trichloroethane and perchloroethylene), motor oils, lubricating oils, hydraulic oil, paint, 
mercury, and silver. 

~~~~~~~~~~~~ 

, &!j 

., .$ ..: .<... .. 
..,.:.:. 
. A _ .  ..,..... 
*: 
&$ 

.,&, Decostamioation Room and Emergency Generator Room 
The decontamination room is located at the west end of the main maintenance building %%bas a 
separate entry. This room is currently referred to as the ladder room and stores various maintenance 
materials and tools. The room has a main door and an eight feet wide sliding door equipped with a 
pivoting beam hoist to transfer heavy equipment into the room. The interior walls are cinder block, 
and the outer wall is transite. The southern portion of the room has a concrete floor, while the 

' 
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northern portion has an acid-resistant tile floor. Across the opening of the sliding door is a shallow 

on room was used to decontaminate radioactive machinery before 
machinery at the various shops within Main Maintex~ance Building. The parts were 

washed with acid, and the acid solution then was recycled in a closed loop system for acid and 
uranium recovery. The acid wash system consisted of a virgin acid tank, sump and sump pit, floor 
drain and trough, spent acid tank, and filter press. The acid wash system has been removed from the 
room. The sump was not visible during the inspection but may have been hidden by the large amount 
of equipment and and the large work benches in the center of the room. 

..... ..C ...... ... ..... .... .... ..+. 
The emergency genersdipr’.&&m is located in the northwestern corner of the building. An 
aboveground emergenCjYgen8iator diesel fuel tank iS: located outside the northwestem comer of the 
emergency generator room. An underground gasoline storage tank was removed outside the 
northwestern comer. 

,a:,. ..w,., 

Maintenance Stores and Office Areas 
The maintenance stores are used to warehouse 
inventory of spare equipment and replacement 
stores: 1) in the paint room, a diked room le paint and solvents at the east end of the 
stores area, and 2) in the northwestem comer of the steel stores, where acids, oxidizers, alkaline 
cleaners, and copier chemicals are stored. Gas cylinders, including some for hazardous chemicals 
such as fieon, are stored in the Cylinder Storage Building (12B). The Main Maintenance Building 
has loading and receiving docks, as well as the Building 12 North Pad (74N), north of the 
maintenance stores area. The offices located on the second floor 
Services and Maintenance departments. 

Electric Shop and Scale Shop 
The electric shop houses the equipment and materials used in repair of electrical gear and, before 
1991, a parts washer that used a chlorinated solvent. The parts washer, which was located against the 
east wall of the shop just north of the tool cage, was primarily used to degrease electric motor parts. 
The scale shop is used to repair and calibrate small weigh scales and contains a 
and a radio room. 

Paint Shop and carpenter Shop 
The paint shop is equipped with a vent hood for smaller paint jobs and a paint spray 
paint jobs. The paint spray booth is a large roof-vented chamber used to control both the emission of 
paint fumes/mists and external contaminatioIl (Le. dust particles) from contacting freshly painted 
surfaces. The booth is constructed of sheet metal with conventional fumace/air conditioner type 
filters along the booth’s south door. The paint spray booth has been in operation since 1952 but is 

als bought in large lots and to maintain an 
Chemicals are stored in two general areas of the 

%edministration of the Site 
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currently out of service while air emissions are under regulatory review and permitting. One area of 
ed as a satellite accumulation area (SAA) for the temporary storage of small 

dous waste generated during maintenance activities within the various shops. 
SAA range from paint cleaning equipment to solvent spill residues. 

Instrument shop 
The instrument shop houses repair and testing equipment for instruments and gauges from the 
production facilities at FEW. A mercury reclaiming unit is set up in a fan-vented hood with an 
airtight sliding door. 
contamlMt * edme 
of mercury on the fl 
recycling unit cons 
Theunithasbeenin 

mercury recycling unit is used to recycle/reclaim mercury from 

e dismantling of instruments conraining mercury. The mercury 
generated during the filling of mercury manometers or from spillage 

speed centrifugal mercury separator that uses acids under a vent hood. 

Machine, Pipe, Millwright, and Welding shop  
The machine, pipe, millwright, and welding shops house equipment for fabricating, threading and 
milling, and welding of p&y metal equipma A,... and parts. Also, storage racks and tool cribs are 
located in these work areas. One area of the &be ..x My. shop is used as a Satellite AccumuM~ 'on Area 

activities within the various shops.' Wastes (..'.,. s@rd +$e ..I ....I x). SAA range from paint-cleaning equipment to 
solvent spill residues. The weld shop houses;he equipment used for welding metal parts and a 
solvent-based parts cleaner. The parts cleaner, which was removed from seMce in May 1989, was 
primarily used to degrease machine parts before welding. 

( S U )  for the temporary storage of small qu&&&f r"""",3.... -dous waste generated during ce 

A total of three acid brick samples, eight masonry chip, eight concw-: .:.:.:.:. (each divided into three 
depths), five steel coating, and one loose media were collected to c m &  g;~::y&fs the c o m o n  in 
this component. The following represents the results of the analyses :.:.:.:.: . ~ f  th&e samples 

Summary of Radiological Contamidion 

.:.:E 
;:<:9. >:d:.:.;,:.:.n> 
......,, 

Acid Brick 
A total of three acid brick samples were collected from this component for analysis of radioactive 
constituents. Of thee 20 constituents, all except six (americium-241, neptunium-237; pltitm1im-238, 
plutonium-239/240, strontium-90, and thorium-227) were detected. For 12 of the d e w &  *;y< radioactive 
constituents (cesium-137, lead-210, polonium-210, radium-228, technetium-99, thorium-=, <*;>! 

thorium-230, thorium-232, elemental d u m ,  Uranium-234, uranium-235/236, and d & 2 3 8 ) ,  the 
maximum concentration of each exceeded its respective concrete baseline value. Elemental uranium 
exceeded its baseline concentration by a factor of 91, a larger margin than any other radioactive 
constituent. 

~ ~ ~ r n * ~ r d @ ~  
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Masonry C h i ~ s  
masonry chip samples was collected from this component for analysis of radioactive 

e 20 constituents, all except four (americium-241, neptu~ium-237, 
ntium-90) were detected. For 15 of the detected radioactive constituents 

-210, plutonium-238, plutonium-239/240, polonium-210, radium-226, radium-228, 
technetium-99, thorium-228, thorium-230, thorium-232, elemental uranium, uranium-234, 
uraaiUm-235/236, and uranium-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Elemental uranium exceeded its baseline concentration by a factor of 99, a 
larger margin than radioactive constituent. 

Concrete Cores 
A total of eight conc amples from the top %-inch depth was collected from this component 
for analysis of radio ents. Of these 20 constituents, all except four (americium-241, 
neptunium-237, plutonium-241, and strontium-90) were detected. For 14 of the detected radioactive 
constituents (cesium-137, lead-210, plutonium-238, plutonium-239/240, p0loniun1-210, radium-228, 
technetium-99, thorium-228, thorium-230, thorium-232, elemental uranium, uranium-234, 
uranium-235/236, and uranium-238), the 
concrete baseline value. Radium-228 exceed 
margin than any other radioactive constituent. 

A total of seven concrete core samples from a to 1-inch was collected from this 
component for analysis of radioactive constituents. Of these 20 constituents, all except four 
(americium-241, cesium-137, neptunium-237, and plutonium-241) were detected. For 11 of the 
detected radioactive constituents @lutonium-238, plutonium-239/240, radium-228, technetium-99, 
thorium-228, thorium-230, thorium-232, elemental uranium, ur 
uranium-238), the maximum concentration of each exceeded its 
Plutonium-239/240 exceeded its baseline concentration by a 
other radioactive constituent. 

on of each exceeded its respective 
eliie concentration by a factor of 180, a larger 

A total of six concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of radioactive constituents. Of these 20 constituents, all except six 
(americium-241, cesium-137, neptunium-237, plutonium-241, radium-228, and strontium-90) were 
detected. For eight of the detected radioactive constituents (lead-210, plutonium-238' 
plutonium-239/240, technetium-99, thorium-230, elemental uranium, Uranium-234, and 
the,maximum concentration of each exceeded its respective concrete baseline value. El 
uranium exceeded its baseline concentration by a factor of 8.8, a larger margin than 
radioactive constituent. 
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Steel Coatings 
steel coating samples was collected fiom this component for analysis of radioactive 

radioactive constituents (americium-241, lead-210, neptunium-237, 
these 20 wnstituents, all except two (cesium-137 and plutonium-241) were detected. 

, plutonium-239/240, polonium-210, radium-226, radium-228, technetium-99, 
thonum-228, thorium-230, thorium-232, elemental uranium, uranium-234, uranium-235/236, and 
uranim-238), the maximum concentration of each exceeded its respective concrete baseline value. 
Lead-210 exceeded its baseline concenrxation by a factor of 250, a larger margin than any other 
radioactive co 

SuoDlemental Media 
One loose media 
Of these 20 constm 

ected from this component for analysis of radioactive constituents. 
t two (neptunium-237 and strontium-90) were detected. 

Summary of Inorganic Contamhtion 

Acid Brick 
A total of five acid brick samples was 
23 inorganic constituents, all except two (bery 
detected inorganics (antimony, arsenic, b 
mercury, nickel, selenium, and zinc)the 
respective wncrete baseline value. Of the inorganics with concedons greater than baseline, lead 
was the most significant, exceeding the concrete baseline by a factor of 152. The lead co- 'on 
in four samples from this component exceeded 20 times the TCLP limit. Two of these samples were 
collected from the Digestion area, and one was collected each from 
Denitration Area. The chromium concentraton in one sample from 
times the TCLP limit in the Denitration Area. 

for analysis of inorganics. Of 
thallium) were detected. For 13 of the 
, chromium, cobalt, copper, iron, lead, 

on of each was greater than the 

Masom ChiDs 
A total of six masonry chips samples were collected fiom this component for analysis of inorganics. 
Of 23 inorganic constituents, all except five (antimony, beryllium, selenium, silver, and thallium) 
were detected. For ten (arsenic,, barium, chromium, copper, lead, magnesium, mang 
potassium, and zinc) of the detected inorgauics, the maximum concentration of each 
respective concrete baseline value. Of the inorganics with concentrations greater 
was the most significant, exceeding the concrete baseline by a factor of 62. The lead 
inorganics in two samples from this component exceeded 20 times the TCLP limit. 
collected in the Decontarmnat . ion and emergency Generation Rooms area and the Electrical & Scale 
Shops. 
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Concrete Cores 
oncrete core samples from the top %-inch was collected from this component for 

cs. Of 23 inorganic constituents, all except four (antimony, beryllium, selenium, 
ere detected. For 16 of the detected inorganics (aluminum, arsenic, barium, calcium, 

and zinc), the maximum concentration of each exceeded its respective concrete baseline value. Of the 
inorganics with concentrations greater than baseline, mercury was the most significant, exceeding the 
concrete baseline by a factor of 67. The concentration of lead in two samples of the top %-inch of 
concrete cores exceeded 20 times the TCLP limit. One sample was from the decontamination and 
emergency generator 

A total of six concr 
for analysis of inorg 
selenium, silver, and thallium) were detected. For 14 of the detected inorganics (arsenic, barium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, sodium, 
and zinc), the maximum concentration of each exceeded its respective concrete baseline value. Of the 
inorganics with concentrations greater than 
concrete baseline by a factor of 12. There we 
limit. 

A total of six concrete core samples from a 
component for analysis of inorganics. Of 23 inorganic constituents, all except four (antimony, 
mercury, selenium, and thallium) were detected. For 14 of the detected inorganics (aluminum, 
arsenic, barium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, 
vanadium, and zinc), the maximum c o n c e d o n  of each exceeded? e concrete baseline 
value. Of the inorganics with concentrations greater than baseline, most significant, 
exceeding the concrete baseline by a factor of 2.3. There were no at greater than 20 times 
the TCLP limit. 

t, copper, iron, lead, manganese, mercury, nickel, potassium, sodium, vanadium, 

one sample from the instrument shops area. 

les from a depth of 'A to 1-inch was collected from this component 
3 inorganic constituents, all except five (antimony, beryllium, 

was the most significant, exceeding the 
d o n s  at greater than 20 times the TCLP 

than 1-inch was collected from this 

Steel Coatings 
A total of six steel coating samples was collected from this. component for analysis of inorganics. Of 
23 inorganic constituents, all except four (antimony, beryllium, silver, and thallium) were detected. 
For 13 of the detected inorganics (arsenic, cadmium, calcium, cobalt, copper, iron, 
manganese, mercury, nickel, selenium, sodium, and zinc), the maximum concentfation 
exceeded its respective steel coating baseline value. Of the inorganics with concentrati 
than baseline, nickel was the most significant, exceeding the steel coating baseline 
The concentration of inorganics in four samples from this component exceeded 20 times the TCLP 
limit for one or more of the following: cadmium, chromium, lead, and mercury. However, as 
discussed in Attachment A.II.2.6.2, the material from which these samples were taken is not 
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considered hazardous. However, if the coatings were removed from the material, they may be 

olatile Organic Contaminaton 

SUDDleIllentd Media 
One loose media sample was collected from this wmponent for analysis of semivolatile organic 
con taminants. Of 66 semivolatiles for which analyses were performed, 12 (acenaphthylene, 
anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2ethylheql)phthaIate, 
carbazole, chrysene, 
There are no TCLP 1 

summary of ''Contamination 

ene, indeno(l,2,3-cd)pyrme, phenanthrene, and pyrene) were detected. 
any of these semivolatiles. 

Sumlemental Media 
only one loose media sample was collected from this component for analysis of volatile organic 
contarmnants . Of 39 volatile constituents for which analyses were performed, only one 
(1, 1,l-trichloroethane) were detected. There 

SummaryofPesticiddPCBCo ' 

LP limit for 1 , 1 , 1-tricldoroethane. 

No media was analyzed for pesticide/PCB co- on. 

A.IVi4.20 Pilot Plant Maintenance Building: (13B) 
The Pilot Plant Maintenance Building (masonry) is. a single-level :.:.:::< Wed northwest of the 
h o t  Plant Wet Side (13A). The Pilot Plant Maintenance Building &ists?of .A,:.> -,..,... <<.Si concrete block walls 
supported on reinforced concrete footings, with a reinforced poured emcreh .>:..... floor and roof, and 
windows. The building has two 8-fi-wide roll-up doors on the east&k:.facing a paved apron area on 
the north side of the Pilot Plant Wet Side. 

?.$y-, ....... . 

During the Pilot Plant operating period, the activity based in the maintenance building maintained 
equipment in the Pilot Plant Co~nplex. The building has been converted for use as a base of 
operation for radiation technicians involved in renovation, removal actions, and remeiliati& &dies at 
the FEW. 

The Pilot Plant Maintenance Building housed the maintenance activities for the Pilot Pd%mplex (in 
several adjacent buildings). The maintenance building consisted of a small comer breakroom and an 
open room with two roll-up doors to admit small to medium-sized pieces of plant equipment for 
servicing and repair. The building housed tools, maintenance equipment, spare parts, and fresh and 
used service fluids for motors and other rotating equipment (i.e. oils and greases) in small quantities 
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(typically one drum or less). Although the Pilot Plant equipment was usually serviced in-place in the 
s, smaller pieces of equipment, some of which may have been radiologically 
ere taken to the maintenance building for service and repair. 

LA process began, the Pilot Plant Maintenance Building has been used as an 
operating base for radiation technicians and is in the process of being decontaminated and renovated. 
Two tile-floored offices are enclosed in the building; the remainder of the building, which still has 
exposed concrete floors, is used for storage and calibration of equipment and supplies used in the 
FEMP health and safe 
the east via a roll-up 
a wet process because 
lubricating and hy mercury. 

. The room in the northeastern comer of the building that opens to 
used for storage of maintenance equipment. The area is considered 

e of solvents in the operation. The anticipated contarpinants include 

One concrete core sample (taken from three depths) and one masonry chip sample were collected to 
characterize the contamhation in this component. The following represents the results of the analyses 
of these samples. 
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Masonrv c h i ~ s  20 

Only one masonry chip Sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-241, cesium-137, neptunium-237, 

21 

P 

plutonium-238, pluton.ium-239/240, and strontium-90) were detected. For five of the detected 
radioactive constituents (radium-228, technetium-99, elemental uranium, uranium-234, and 
uraniUm-238), the maximum concentration of each exceeded its res 
Elemental uranium exceeded its baseline concentration by a factor o 
other radioactive constituent. 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except five (americium-241, 
cesium-137, neptunium-237, plutoniUm-239/240, and strontium-90) were detected. 
detected radioactive constituents (plutonium-238, radium-226, radium-228, t 
thorium-228, elemental uranium, Uranium-234, uranium-235/236, and uranium-238), the 
concentration of each exceeded its respective concrete baseline value. Elemental 
baseline concentration by a factor of 17, a larger margin than any other radioactive co 

dbncrete baseline value. 
;larger margin than any 

Only one concrete core sample from a depth of IA to l-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except five (cesium-137, 
neptunium-237, plutonium-238, plutonium-239/240, and radium-228) were detected. For one of the 
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detected radioactive constituents (elemental Uranium), the maxirmUn concentration of each exceeded 
ncrete baseline value. Elemental uranium exceeded its baseline concentration by a 
larger margin than any other radioactive constituent. 

rete core sample from a depth greater than l-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except seven (cesium-137, 
neptunium-237, plutonium-238, plutonium-239/240, radium-228, strontium-90, and technetium-99) 
were detected. None of the detected radioactive constituents exceeded its respective concrete baseline 
value. 

In masonry chips, 15 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of two detected (cobalt and mercury) exceeded OU3 concrete baseline values. The 
most significant of these was mercury which exceeded the concrete baseline by a factor of 29. The 
concentrations of all inorganics for which there are ..:I.. TCLP limits were below 20 times the limit. 

Concrete Cores 
One concrete core was collected for analysis constituents. 
At the 0 - ‘1/2 inch level of the. core, there were 17 detections of the 23 inorganic analytes for which 
analyses were performed were detected. The concatrations of six detected (antinomy, barium, iron, 
potassium, sodium, and zinc) exceeded OU3 concrete baseline values. The most significant of these . 

was zinc which exceeded the concrete baseline by a factor of 36.7. The concentrations of all 
inorganics for which there are TCLP limits. were below 20 times t h ~ ~ ~ $  .:,:.:.:. 

::; 

At the 112 - 1 inch level of the core, there were’l3 detections of the 23 inokganic analytes for which 
analyses were performed were detected: The concentrations of ~ k e t e c t e d  (antinmy, potassium, ’ 

and sodium) exceeded OU3 concrete baseline value. The most significant of these was antimony 
which exceeded the concrete baseline by a factor of 8.5. The concentrations of all inorganics for 
which there are T U P  limits were below 20 times the limit. 

... . . . ... x... s$ ...x .:. B 
743 >.+.a@ ,,.7,, 

::.:~.~~~,~~;~<:~:.:. 

At the 1 - 4 inch level of the core, there were 16 detections of the 23 inorganic anal* &r <w.: a c h  
analyses were performed were detected. The comatrat~ ‘011s of only antinomy was detect& ...,.. ..: exceeded 
OU3 concrete baseline values which by a factor of ‘11 A. The concatrations of all inorg&cs <.,..... for 
which there are TCLP limits were below 20 times the limit. 
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Summary of Volatile Organic Contaminaton 

a sample (concrete core) collected from this component was not analyzed for volatile 

Summary of Semivolatile Organic Contaminaton 

The major media sample (concrete core) collected from this component was not analyzed for 
semivolatile organic constituents. 

Summary of Pesticid 

No major or suppl 
constituents. 

samples from this component were analyzed for PCB/Pesticide 

A.IV.4.21 Electrical Substation (16B) 
The Electrical Substation (16B) is a cinder 
The building contains electrical meters, panels 
north of the Security Building (28A). 

The Electrical Substation is a secondary unit substation that receives 13.2 kV and transforms it down 
to 480 V to power the Health and Safety Building (53A), Security Building (28A), Human Resources 
Building (28B), and east trailers. The electrical substation consists of a single process area. 
Anticipated contaminants include PCB oils. 

Two concrete chip sample (one is a field duplicate) and one masonry 
characterize the contamination in this component. The following 
of these samples. 

with a concrete floor and metal sheet roof. 
circuit breakers. The building is located * 

le were collected to 
the results of the analyses 

Summary of Radiological Contamination 

~ : ! $ ~ ~ > > ~ > : . : . x .  
Masonrv Chips 
only one masonry chip sample was collected from this component for anaIysis of radioadive :SA. 

constituents. Of these 20 constituents, all except six (americium-241, cesium-137, nep&-237, ......... 

plutonium-238, plutonium-241, and dum-235/236) were detected. For five of the de&& 88, 

radioactive constituents @lutonium-239/240, polox~ium-2 10, radium-228, technetium-W:i'%% 
thorium-228), the maximum concentration of each exceeded its respective concrete baseline value. 
Plutonium-239/240 exceeded its baseline concentration by a factor of 18, a larger margin than any 
.other radioactive constituent. 
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Concrete C h i ~ s  
ncrete chips samples was collected from this component for analysis of radioactive 
these 20 constituents, all except six (americium-241, Cesium-137, neptunium-237, 
, polonium-210, and uranium-235/236) were detected. For three of the detected 

tituents (lead-210, plutonium-238, and technetium-9!3), the maximum concentration of 
each exceeded its respective concrete baseline value. Lead-210 exceeded its baseline concentration by 
a factor of 15, a larger margin than any other radioactive constituent 

Summary of Inorganic Contamination 

was collected from this component for analysis of horganics. Of 23 
t six (antimony, cadmium, mercury, selenium, silver, and thallium) 

were detected. For 13 (aluminum, arsenic, barium, chromium, cobalt, copper, iron, lead, nickel, 
potassium, sodium, vanadium, and zinc) of the detected inorganics, the maximum concentmion of 
each exceeded its respective concrete baseline value. Of the inorganics with concatrations greater 
than baseline, potassium was the most signi 
There were no detections at greater than 20 

Concrete C ~ ~ D S  
A total of two concrete chips samples were co 
Of 23 inorganic constituents, all except seven (antimony, cadmium, mercury, nickel, selenium, silver, 
and thallium) were detected. For nine (aluminum, arsenic, barium, chromium, cobalt, lead, 
potassium, sodium, and zinc) of the detected inorganics, the maximum concentration of each exceeded 
its respective concrete baseliie value. Of the inorganics with co 
zinc was the most significant, exceeding the concrete baseline by a 
detections at greater than 20 times the TCLP limit. 

Summary of Semivolatile Organic Contamhtion 

the concrete baseline by a factor of 7.2. 

this component for analysis of inorganics. 

;greater than baseline, 
13. There were no 

The major media sample (cqncrete core) collected from this component was not analyzed for 
semivolatile organic constituents. 

Summary of Volatile Organic Contamination 
. . . .,. 

The major media sample (concrete core) collected from this component was not amiyzed%i volatile 
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Summary of PesticideslPCB Contamination 

plemental media samples from this component were analyzed for PCB/Pesticide 

Main Electrical Switch House (16D) 
Main Electrical Switch House (16D) is a cinder block building with a concrete floor and a transite 
roof. The building is divided into two rooms; the west room contains the electrical switching 
equipment, and the contains a group of lead-acid batteries used as a backup power supply. 

the Heavy Equipment Building (46) and north of the Main Electrical 
cal Switch House consists of a single process area. There were no 
component. 

This facility is the main electrical switch house for the site. The equipment in this building monitors 
and directs the electricity to the various substations around the site. During the visual building 
inspection, the floor underneath the backup battery supply had a white powder (crystals) that most 
likely resulted from the overfilling of the battery acid. 

One concrete chip sample and one masonry 
co in this component. The follo nts the results of the analyses of these 

le were collected to characterize the 

Summary of Radiological Contamhiion 

Masonrv Chius 
Only one masonry chip sample was collected from this component 
constituents. Of these 20 constituents, all except six (amen 
plutonium-239/240, strontium-90, and technetium-99) were 
radioactive constituents (lead-210), the maximum concentration of each exceeded its respective 
concrete baseline value. Lead-210 exceeded its baseline concentration by a factor of 2.1, a larger 
margin than any other radioactive constituent. 

is of radioactive 

r one of the detected 
137, neptunium-237, 

Concrete Chius 
~ n l y  one concrete chips sample was collected from this component for ana~ysis of radioa+e 
constituents. Of these 20 constituents, all except eight (americium-241, cesium-137, lead&O, .::::::::: 

neptunium-237, plutonium-238, plutoniUm-239/240, strontium-90, and technetium-99) weredetected. 
For two of the detected radioactive constituents (radium-228 and elemental uranium), the maximum 
concentration of each exceeded its respective concrete baseline value. Radium-228 exceeded its 
baseline concentration by a factor of 1.1, a larger margin than any other radioactive constituent. 0 
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Summary of Inorganic Contamination 

nry chips samples was collected from this component for analysis of inorganics. Of 23 
tu-, all except three (antimony, beryllium, and silver) were detected. For seven 

(barium, cadmium, chromium, cobalt, lead, mercury, and zinc) of the detected inorganics, the 
maximum concentration of each exceeded its respective concrete baseline value. Of the inorganics 
with concentrations greater than baseline, lead was the most significant, exceeding the concrete 
baseline by a factor of 27. There were no detections at greater than 20 times the TCLP limit. 

Concrete ChiDs 
Only one concrete c was collected from this component for analysis of inorganics. Of 23 
inorganic constitue eight (antimony, beryllium, cadmium, lead, mercury, selenium, 
silver, and thallium) were detected. For three (barium, potassium, and sodium) of the detected 
inorganics, the maximum concentration of each exceeded its respective concrete baseline value. Of 
the inorganics with concentrations greater than baseline, barium was the most significant, exceeding 
the concrete baseline by a factor of 3. There were no detections at greater than 20 times the TCLP 
limit. 

Summaryof Organic Co ' "on 

No media from this component was analyzed for organic constituents. 

A.IV.4.23 Dissolved Oxvgen Building (18P) 
The Dissolved Oxygen Building (18P) is located south of the Sewag&.Trtat@+ent Area. This 
&mponent is used to aerate site effluent (with the exception of Sew& .s:*~&$,x~:$~ Tr&ent Plant discharge) to 
raise the dissolved oxygen concentration above the NPDES minimd&imit$f :-<: 5 ppm prior to 
discharge to the Great Miami River. Building 18P houses several &n blowers and recirculation 
pumps and has an associated tank located immediately outside the building. 

The Dissolved Oxygen Building was not considered in the RUFS WPA, since it was under 
construction at the time of writing. Therefore, it is not expected to have elevated levels of 
contamlMt . 
type associated with this component have been used for chamcterization. 

A.N.4.24 IAWWT Valve House Cl80) 
The IAW Valve House (18Q) is located north of the Storm Water Retention Basins (18E). This 
component has two primary functions. It is the junction point,.with a series of nodes, to direct flow 
of stormwater, site effluent, and groundwater. Building 184 also is referred to as the South Plume 

ion, and baseline concentrations of co- (see Appendix A.3) wi rial 

8 

9 

IO 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

P 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

AN-228 G:\CRU3RIFS\MASTERASIER\APPX-A. N 09/09/95 245a.m. 



FEMP-OU3-RVFS-DRAFT 
September 11. 1995 

Interim Treatment (SPIT) Facility, where 200 gallons per minute of groundwater extracted from the 
Soutit.R~g.,.,are ._ . . treated using ion exchange columns and a filtration system. ..:=::., .......... .:.x.:.:. 

.:.:A:.: ...&.. =:. 
....... . *.:s :.:.:.:.. 

A.IV.4.25 Tank Farm Control House (19C) 
The Tank Fann Co e (1%) is a single-story structure located along 2nd Street and to the 
southeast of the Mam (19A). The Tank Farm Control House is a steel-framed building 
with metal siding and 
designed to be the for the Main Tank Farm but was never used in that capacity. The 
Control House has been used for office space. The facility contains electrical control boards as well 
as general office equipment. 

built on a reinforced concrete pad. The building was originally 

The Control House has never been used, are anticipated. Furthermore, there is 
no visible chemical contamination, and it ntamination levels do not exceed 
sampling criteria contained in the WPA. The o intrusive samples were planned for this 
component. A survey was performed to co significant radiological surface 
Contamination. The results indicate an average total surface contamination of lo00 dpd100 cm2 
(beta-gamma), well below the sampling criteria of 5000 dpd100 an2, and an average removable 
surface contamination of 308 dpd100 cm2 (alpha), well below the sampling criteria of lo00 dpd100 
an2. Therefore, no intrusive samples were taken, and baseline concentrations of contaminants (see 
Appendix A.3) within each material type associated with this compmmt have been used for 
characterization. 

. .  

A.IV.4.26 Tank Farm Lime Slitter Building (19E) 
The Tank Farm Lime Slitter Building (19E) is located west of the Main Maintenance Building (12A). 
 his component was installed next to the ~ a i n  ~ a n k  F= (19~)  to support the HF T& 
Neutralization Project. Bags of hydrated lime are placed in a "slitter," where a knife opens the bag 
and the lime is dropped into a tank, where it is mixed with water to form a lime slurry. 

. . . . . .. 

$ $ w m w ; A w m  _ _  
@ '": F: 

:: :. 
The Tank Farm Lime Slitter Building was not considered in the RUFS WPA, since it w&$mder ..-...-.. 
construction at, the time of writing. It is not expected to have elevated levels of c o d o n ;  ,#S< 

therefore, baseline concentrations of contaminants 
associated with this component have been used for characterization. 

(see Appendix A.3) within each 
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A.IV.4.27 P u m ~  Station and Power Center (20A) 
ion and Power Center (20A) is a single-story, steel framed structure with metal roofing 

panels on a reinforced concrete base located directly west of the boiler plant 
The building houses the primary pumps for the site sanitary system. Sanitary wastes 
ed at this facility. The southern third of the building interior houses high-voltage 

control equipment. The only anticipated contaminant is chlorine from the treatment process. A 
visual inspection of the structure revealed an Asbestos Repair Order posted on the lower southeast 
comer of the building where the transite siding had been previously damaged. Since it is anticipated 
that contamination levels do not exceed sampling criteria contained in the WPA and no further visible 

intrusive samples were planned for the component. A survey was 
performed to co& of significant radiological surface contamination (see Table A . m .  
The results indicate otal surface commination of 2008 dpd100 d (beta-gamma), well 
below the sampling 000 dpd100 an2, and an average removable surface contamination of 
228 dpd100 cm2 (beta-gamma), well below the sampling criteria of lo00 dpd100 ad. Therefore, 
no intrusive samples were taken, and baseline concawations of conbmhnts (see Appendix A.3) 
within each material type associated with this component have been used for characterization. 

A.IV.4.28 Water Plant (2OBl 
The Water Plant Building (20B) is a two-sto 
comer of the Boiler Plant (1OA). It is 
concrete floor, and an aboveground 750, 
The water treatment process in the Water Plant begins with water extracted from the three production 
wells at the facility. The extracted water is transferred to the aboveground concrete storage tank, 
then pumped into the plant for treatment with aluminum sulfate (alum) and lime for softening for use 
in the boilers in the Boiler Plant (1OA). A laboratory is located in 
control. The anticipated con taminants from the water treatment pr 
sulfuric acid. 

Because it is anticipated that the cootamination levels do not exceed the sampling criteria contained in 
the WPA, no intrusive samples were planned for the component. A survey was performed to confirm 
the absence of significant radiological surface contamination. The results indicate an average total 
surface contamination of 2026 dpd100 d (beta-gamma), well below the sampling 
5000 dpd100 cm2, and an average removable surface Contamination of 54 dpd100 
(beta-gamma), well below the sampling criteria of lo00 dpd100 cm'. Therefore, 
samples were taken, and baseline wncentrations of contamhints (see Appendix A.3) 
material type associated with this component have been used for characterization. 

ar building adjacent to the Southwestern 
a structural steel frame, trausite panels, a 

tank, located next to the main building. 

to assist in process 
alum, lime, and 

A.N.4.29 Well House 1 (20E) 
Well House 1 (20E) is a single-story, cinder block wall and concrete floor structure located adjacent 
to the south side of 2nd Street and directiy north of the Elevated Potable Storage Tank (26B). Well 
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House 1 is one of three on-property pumping stations that supply the process area with water for fire 

re are no anticipated co nhmhnts for the facility. An inspection conducted through 
other potable uses. Well House 1 houses one water pump and accompanying 

the structure indicated that the asbestos pipe insulation appeared to be friable. 

The results of radiological surveys do not exceed sampling criteria contained in the WPA, and no 
other visible contamination was detected. Furthermore, the size of this component is insignificant. 
Therefore, no intrusive samples were planned for the component. A survey was performed to 
confirm the absence cant radiological surface contamination. The results indicate an average 

1O0O dpd100 cm2 (beta-gamma), well below the sampling criteria of 
erage removable surface c o m o n  of 28 dpd100 an2 (alpha and 

ling criteria of loo0 dpd100 cm2. Therefore, no intrusive 
concentrations of contamham (see Appendix A.3) within each 

beta-gamma), well be 
samples were taken, 
material type associated with this component have been used for characterization. 

A.IV.4.30 Well House 2 (20Q 
Well House 2 (20F) is a single-story, cinder block wall and concrete floor structure located directly 
north of the Rust Engineering Building (45A). ,$dl ..,..A House 2 is one of three on-property pumping 
stations that supply the process area with wate&h&re . . *  .i ....,.. <, proteaion and other potable uses. well 
House 2 houses one water pump and acwmp&ying’@ipment. w... :.: .,,.. :.x ... :<*,*.:. There are no anticipated * 

co ntamimm for the facility. 

The results of radiological surveys do n;t exceed sampling criteria contained m the W A ,  and an 
inspection indicated no visible chemical contamina tion. Furthemore, the size of this comgonent is 
insignificant. Therefore, no intrusive samples were planned for theca&p&nt. A survey was 
pirformed to confixm the absence of significant radiological surface -on. g;FM<.&*4 The results 
indicate an average total surface contamination of 1147 dpd100 cm2&beta~$pmma), ...... i well below the 
sampling criteria of 5000 dprn/100 ~ m 2 ,  ami an average removable & contamination of 
99 dpd100 an2 (beta-gamma), well below the sampling criteria of lo00 dpm/100 ad. Therefore, 
no intrusive samples were taken, and baseline concentrations of contaminants (see Appendix A.3) 
within each material type associated with this component have been used for characterization. 

A?::: .... 

A.IV.4.31 Well House 3 (2OG) 
Well House 3 (2OG) is a single story, cinder block wall and concrete floor structure 1 
of the Pilot Plant Thorium Tank Farm (13D). Well House 3 is one of three 
stations that supply the process area with water for fire protection and other potable us 
houses one water pump and accompanying equipment and a diesel-powered back-up generator for the 
pump. An approximately 150-gallon diesel fuel tank is located directly south of the buildmg. The 
results of radiological surveys do not exceed sampling criteria contained in the WPA, and an 
inspection indicated no visible chemical contamination. Furthermore, the size of this facility is 
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insignificxnt. Therefore, no intrusive samples were planned for the component. A survey was 
nfirm the absence of significant radiological surface contambation (see Table A . m .  

e an average total surface contamination of 3417 dpd100 cm2 (beta-gamma), well 
criteria of 5000 dpd100 a?, and an average removable surface contaminaton of 

(alpha), well below the sampling criteria of lo00 dpm/lOO cm'. Therefore, no 
intrusive samples were taken, and baseline concentrations of contaminants (see Appendix A.3) within 
each material type associated with this component have been used for characterization. 

A.IV.4.32 Gas Meter Building (22A) 
The Gas Meter Buil'.'. . 
located southwest of 
natural gas meter fo 
distribution natural 
locked, chain-link fence surrounds the perimeter of the facility because of safety measures relating to 
the gas lines. The r d t s  of radiological surveys do not exceed sampling criteria c o d e d  in the 
WPA, and an inspection indicated no visible chemical contamhation. Furthermore, the size of the 
building is insignificant. Therefore, no intrusiv 
was performed to confirm the absence of si 
Table A . m .  The results indicate an averag 
(beta-gamma), well below the sampling crit 
surface contamination of SO dpm/IOo ax? ( 
d. Therefore, no intrusive samples were taken, and baseline concentrations of contaminants (see 
Appendix A.3) within each material type associated with this~component have been used for 
characterintion. 

A.N.4.33 Storm Sewer Lift Station (22B) 
The Storm Sewer Lift Station (22B) is a single-story structure with ock walls and concrete 
floor located west of the Services Build~ng (11). An access ladder in the southwest corner 
of the concrete floor. The ladder leads down to the pump room, which is approximately 20 ft below 
grade. The ladder access point is posted as a confined space. The Storm Sewer Lift Station is used 
to pump stormwater to the Great Miami River. The station is operational and houses two pumps, 
electrical equipment, control panels, photometer, flow rate meter, National Pollutant Discharge 
Elimination System (NPDES) composite sampler, and other accompanying 
equipment is also located in the building. Since it is anticipated that co 
exceed sampling criteria contained in the WPA and an inspeCtion indicated no visible c 
contarmnatl 'on and the size is insignificant, no intrusive samples were p 
survey was performed to confirm the absence of significant radiological surface commination (see 
Table A.XX). The results indicate an average total surface c o m o n  of 2000 dpm/100 ad 
(beta-gamma), well below the sampling criteria of SO00 dpd100 d, a d  an average removable 
surface contamhation of 56 dpm/100 cm2 @eta-gamma), well below the sampling criteria of 

is a single-story structure with cinder block walls and concrae floor 
ed Products Warehouse (77). The Gas Meter Building houses the main 

ancillary equipment. The building also contains incoming and 
facility is not a radiologically co-ed component, although a 

les were planned for the component. A survey 
radiological surface contmmat~ ' 'on (see 

f 148 two dpd100 cm2 
an average removable 
criteria of lo00 dpd100 
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lo00 dpd100 cm2. Therefore, no intrusive samples were taken, and baseline concentrations of 
see Appendix A.3) within each material type associated with this component have been 

The Truck Scale (22C) is located south of the Receiving/Incomjng Materials Inspection Building (82). 
The Truck Scale is a reinforced concrete structure with the functional surface approximately two feet 
below grade. The Truck Scale was installed to weigh incoming and outbound, multi-axle vehicles as 
required by existing 
HouseIGarage (3 1A) was relocated to the Receivinghcoming Materials Inspection Building. 

on regulations. The scale was originally installed near the Engine 

Since it is outside of' y controlled areas and an inspection indicated no visible chemical 
con tamination, no intrusive samples were planned for the component. A survey was performed to 
confirm the absence of significant radiological surface commination. The results indicate an average 
total surface contambation of loo0 dpd100 cm2 (beta-gamma), well below the sampling criteria of 
SO00 dpd100 d, and an average removable 
(beta-gamma), well below the sampling crite 
samples were taken, and baseline comntratio 
material type associated with this compone 

A.IV.4.35 Scale House and Weiph Scale (22D) 
The Scale House and Weigh Station (22D) is a single-story, steel frame structure with reinforced 
concrete floor and transite siding located directly east of the Elevated Water Storage Tank (26B). The 
scale is approximately 2ft below grade. The Scale House and Wei eqvas used to determine the 
weight of incoming and outbound multi-axle vehicles prior to the ins 
(22~) .  The scale was d o  used to weigh outbound sea/land w g o  
contains a digital scale, printer, power control switches, and a grat 
several motor oil spots on the scale and brokedcracked transite panels on the lower east side of the 
building. 

on of 400 dpm/100 cm2 
dpmh00 cm2. Therefore, no intrusive 

ntamham (see Appendix A.3) within each 
used for characterization. 

of the Truck Scale 
. TheScaleHouse 

. Aninspectionindicated 

Since it is anticipated that commination levels do not exceed sampling criteria contained in the WPA 
and since there was no other visible chemical contamination, no intrusive samples w e e  p b t ? d  for 
the component. A survey was performed to confirm the absence of significant radiologicaf surface 
contamination. The results indicate an average total surface contamination of 156 two dp&/lOO .:=, cm2 
(beta-gamma), well below the sampling criteria of 5000 dpm/lOO an2, and an average rgovable 
surface contamination of 359 dpd100 cm2 (beta-gamma), well below the sampling criteria of 
loo0 dpd100 an2. Therefore, no intrusive samples were taken, and baseline concentrations of 

m5c<:$w<:j$@$ 

:*: 

contaminants (see Appendix A.3) within each material type associated with this component have been 
used for characterization. 
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A.IV.4.36 Railroad Scale House 
d e  House (%A) is a single story, cinder block and concrete floor facility located 

railroad tracks which run eastlwest through the north side of the plant. The 
House performed one purpose, weighing incoming and outgoing rail cars. Anticipated 

uranium, asbestos, lead, Pas, and mercury. An inspection of the building 
indicated a black, oily sludge covering most of the flooring. 

One concrete chip sample and two masonry chip samples were collected to characterize the 
CQ- ’ ’on in this component. The following represents the results of the analyses of these 

Masonrv Chi~s 
Only one masonry chip sample was collected from this component for analysis of. radioactive 
constituents. Of these 20 constituents, all except nine (cesium-137, neptunium-237, plutonium-238, 

were detected. For one of the detected radioact$@pmtituents (thonum-230), the maximum 
concentration of each exceeded its respective &:$e& baseline value. Thonm-230 exceeded its 
baseline concentration by a factor of 2.2, a &$er +%X ..... x&gin *:. y,<:.:. ..m than any other radioactive constituent. 

pl~t0niUm-239/240, p010niUm-210, radium-228, str0ntiUm-90, .A:.., technetium-99, and uraniUm-235/236) 

*. .+>:.:. 

Concrete Chim 
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except eight (cesium-137, neptunium-237, plutonium-238, 
pl~t0nium-239/240, p010niUm-210, radium-228, ~trontiurn-90, and A 99) were detected. For 
five of the detected radioactive constituents (lead-210, elemental & &-234, 
&-235/236, and uraaium-238), the maximum concentration of 
concrete baseline value. Elemental Uranium exceeded its baseline COirtentratJ. ‘on by a fador of 4.8, a 
larger margin than any other radioactive constituent. 

$, ...fc:, 
exceeded its respective 

Summary of Inorganic Contamination 

E;zf&w<>wm. .;.; $& Y. Masonrv ChiD S 3 & ‘8 

Only one masonry chips samples was collected from this component for analysis of inor&cs. ......... Of 23 
inorganic constituents, all except ten (antimony, beryllium, cadmium, cobalt, copper, ni&l, 
potassium, silver, sodium, and thallium) were detected. For six (barium, chromium, l&:mercury, 
vanadium, and zinc) of the detected inorganb, the maximum concentration of each exceeded its 
respective .concrete baseline value. Of the inorganics with conceMIiitioIls greater than baseline, lead 
was the most significant, exceeding the concrete baseline by a factor of 22. There were no detections 
at greater than 20 times the TCLP limit. 
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Concrete Chips 1 

tuents, all except 12 (antimony, beryllium, cadmium, chromium, cobalt, copper, 
, potassium, selenium, silver, and thallium) were detected. For seven (aluminum, 
, lead, sodium, vanadium, and zinc) of the detected inorganics, the maximum 

rete chips samples was collected from this component for analysis of inorganics. Of 23 2 

3 

4 

5 

6 

7 

a 
9 

concentration of each exceeded its respective concrete baseline value. Of the inorganics with 
concentrations greater than baseline, lead was the most significant, exceeding the concrete baseline by 
a factor of 16. There were no detections at greater than 20 times the TCLP limit. 

summarg of on 

No media from this was analyzed for organic constituents. 

A.IV.4.37 Railroad E n d e  House (BIB) 
The Railroad Engine Garage (24B) is a single-story structure located northeast of the Main 
Maintenance Building (12A). The Railroad Engine House is built over the end of a railroad spur 
track and provided a covered storage and maintenance area for the site’s IocOmOtive. It consists of 
cinder block walls, a reinforced poured co steel frame roof structure with transite 
panels. The floor has a concrete trench deep locomotive maintenance. 

This facility was used for locomotive storage and maintenan ce. The building contained maintenance 
fluids (ethylene glycol and lubricating oils) when the building was in use. The trench allowed 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

20 

21 

22 

maintenance personnel access to the undercarriage ,of the locomotive. A sump is located at the 
bottom of the trench for liquid collection. The main floor is equipped with drains that feed into the 
sump. Although only ethylene glycol and oils are chemicals documtxte&~&aving been used in the, 

Anticipated contamham include ethylene glycol, lubricating oils, Cltbhg solvents, and detergents. 

One masonry chip sample and one concrete chip sample were collected to characterize the 

. P 

24 

25 

26 &idroad Engine House, effective maintenance of the oily areas of th&!&n@e :3*d:x.s5se probably also required 
use of detergents and/or cleaning solvents that were petroleum- or chbrinafed-hydrocarbon-based. :52:j n 

, 2 a  
29 

30 

contamination in this component. The following represents the results of the analyses of these 
SamDleS. 

SummaryofRadiologicalCont “on 

Masonrv Chips 
Only one masonry chip sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (americium-241, cesium-l37,1ead-210, 
neptunium-237, plutonium-238, plutonium-239/240, and strontium-90) were detected. For five of the 
detected radioactive constituents (radium-228, technetium-W, elemental d u m ,  uranium-234, and 
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uranium-238), the maximum concentration of each exceeded its respective concrete baseline value. 
um exceeded its baseline concentration by a factor of 2.2, a larger margin than any 

Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except eight (americium-241, cesium-137, neptunium-237, 
plutonium-238, plutonim-239/240, strontium-90, technetium-99, and thorium-232) were detected. 
For five of the d 
uraniUm-235/236, 
concrete baseline valu 
larger margin than oactive constituent. 

constituents (thorium-230, elemental d u m ,  Uranium-234, 
238), the maximum concentration of each exceeded its respective 

ental uranium exceeded its baseline concentration by a factor of 18, a 

SummaryofInorganicCo ' tion 

Masom Chm ' s  
Only one masonry chips samples was collected from .%.. this component for analysis of inorganics. Of 23 
inorganic constituents, all except six (antimony,.;tk$balt, .:.> .. . . . mercury, nickel, silver, and thallium) were 

maximum concentration of each exceeded i~,&spe&ve .....,A ..,<. <>>>.W concrete baseline value. Of the inorganics 
with concentrations greater than baseline, lead was the most significant, exceeding the concrete 
baseline by a factor of 27. There were no detections at greater than 20 times the T U P  limit. 

detected. For five (arsenic, barium, chomimFJ&, +? .::>.L...L.x.<.: .... zinc) ofthe detected inorganics, the 

Concrete ChiDs 
Only one concrete chips samples was collected from this componmmys i s  , . .... of inorganics. Of 23 
inorganic constituents, all except seven (antimony, beryllium, cadmi& e.?. ....,,... d i t ,  :.* mercury, selenium, 
and silver) were detected. For seven (chromium, copper, iron, leaci,&ickef, .. ,...., thallium, and zinc) of 
the detected inorganics, the maximum concentration of each extxeded& r respective concrete baseline 
value. Of the inorgauics with concentrations greater than baseline, lead was the most significant, 
exceeding the concrete baseline by a factor of 17. There were no detections at greater than 20 times 
the TCLP limit. 

"..,.,,., _.. 

e:$: 

summary of O I g a n i C  conhmmata 'on 

No media from this component was analyzed for organic constituents. 

A.IV.4.38 Chlorination Buildmg (25A) 
The Chlorination Building (25A) is a single-story structure with cinder block walls and reinforced 
concrete floor located directly adjacent to the west side of the Pnmary Settling Basins (25G), both of 
which are within the Sewage Treatment Plant. The Chlorination Building houses a chlorine feed 
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water treatment system. This,facility is used to chemically treat the trickling filter effluent when the ' 

facility revealed a minor pump lubricant leak on the pump and floor near the pump. 

1 

2 

3 

4 

5 

infection system is'off-line. The only anticipated contaminant is chlorine. An 

Since the inspection indicated no other visible chemical contamhation and the component size is 
insignificant (approximately 10 ft x 16 ft x 8 ft high), no intrusive samples were planned for the 
component. A survey was performed to confirm the absence of significant radiological surface 
contamination. The results indicate an average total d a c e  contambation of 1076 dpd100 cm2 
(beta-gamma), well sampling criteria of 5000 dpmll00 anz, and an average removable 
surface c o n e o n  100 cm2 @eta-gamma), well below the sampling criteria of 
lo00 dpm/100 cm2. , no intrusive samples were taken, and baseline concentrations of 
contaminants (see 3) within each material type associated with this component have been 
used for characterization. 

A.IV.4.39 Manhole #175/Effluent Line/SamDling build in^ (25B) 
Manhole #175/Effluent Line/Sampling Buil 
release wastewater from the property into the 
identified, and the anticipated co- 
with the wastewater. 

) is a combination of three integrated entities that 
River. Two process areas have been 

lude uranium and trace constituents associated 

Manhole 175 
Manhole 175 is constructed upstream of the junction of the effluent from the.Sewage Treatment Plant 
through the U.V. Disinfection Building (25D) and the effluent from the Stomwater Retention Basin 
(18E). A single-level Sampling Building is installed beside ManhoWEPF%@h manhole access to the 
Effluent Line. The building consists of a structural steel frame on a &md'&ncrete ::@*$;$$$; base and floor 
with noninsulated, corrugated metal siding and roofing. 

A representative sample from Manhole 175, on the basis of the flow rate of the combined stream, is 
pulled into the building for monitoring to determine compliance &th National Pollutant Discharge 
Elimination System (NPDES) requirements. 

92 ::: 

5% 
,@$, 

+:.> .' 
.,.,.,. . 
>:.*:*<a, 

. 

Effluat 
The 16-inchdiameter, 4,200-foot-long Effluent Line, which begins at Manhole 175 
Great Miami River, is intended to handle all liquid effluents from the property. A 
between the Sewage 
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A.N.4.39 Sewage Lift Station Building (25C) 38 

39 

40 

The Sewage Lift Station Building (25C) is a singlestory structure, cinder block wall with reinforced 
concrete floor located immediately north of the Main Electrical Station (16A). The Sewage Lift 
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Station Building houses two effluent pumps and associated equipment. Tbe Sewer Lift Station pumps 
anitary wastes from the site to the Sewage Treatment Plant. The treated effluent is 
leased to the Great Miami River through Manhole175 (25B). ' The only anticipated 

drogen sulfide. 

m radiological surveys do not exceed the sampling criteria contained in the WPA, and no 
visible chemical contammat * ion was detected during an inspection. Furthermore, the size of building 
is insignificant. Therefore, no intrusive samples were planned for the component. A survey was 
performed to codinn sence of significant radiological surface contamination. The results 
indicate an average t co- * 'on, of 1850 dPm/lOo cm2 (beta-gamma), well below the 

00 cm2, and an average removable surface umtamm~ ' 'on of 
well below the sampling criteria of IO00 dpd1Oo d. Therefore, 
and baseline concentrations of'commhants (see Appendix A.3) 

within each material type associated with this component have been used for characterization. 
Treatment Plant and the river provides access to the line. However, Manhole 175 is the last access 
point to the Effluent Line that is located on the FEMP property. 

Since it is anticipated that contamination levels t exceed sampling criteria contained in the WPA, 
no intrusive samples were planned for the co A survey was performed to confirm the 
absence of significant radiological surface . The results indicate an average total surface 
c.0- 'on of lo00 dpm/lOo d below the sampling criteria of 5000 dpd1Oo 
d, and an average removable surface wntamkUion of 267 dpd100 d (beta-gamma), well below 
the sampling criteria of lo00 dpm/lOO cm'. Therefore, no intrusive samples were taken, and baseline 
concentrations of contamman * ts (see Appendix A.3) within each 
component have been used for characterization. 

A.IV.4.40 UV Disinfection Building: (25D) 
U.V. Disinfection Building (25D) is a singlelevel, concrete stru 
Trickling Filters (25H) in the Sewage Treatment Plant. Approximately 6 feet of the facility is 
situated below grade. The building houses two ultraviolet sewage disinfection systems, a flow meter, 
and sampling equipment. The ultraviolet disinfection system is used to destroy residual bacteria 
remaining from the trickling filter process. 

There are no anticipated contamhm& , and the results of radiological surveys do not 
criteria included in the WPA. Furthermore, an inspeCtion revealed no visible 
and the size of the building is insignificant. Therefore, no intrusive samples were pl 
component. A survey was performed to COIlfinn the absence of sigmficant radiological surface 
contamination. The results indicate an average total surface commination of 1301 dPm/lOO 
(beta-gamma), well below the sampling criteria of 5000 dpm/lOO cm2, and an average removable 
surface contaminaton of 328 dpmllo0 d (beta-gamma), well below the sampling criteria of 

associated with this 
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lo00 dpd100 cm2. Therefore, no intrusive samples were taken, and baseline concentrations of 
see Appendix A.3) within each merial  type associated with this component have been 

The Digester and Control Building (25E) is a multilevel building consisting of cement block 
construction on reinforced concrete footers, flat reinforced concrete roofs, glass windows, and a 
concrete upper level. The building houses a 27,OoO-gallon water tank, the anaerobic bacterial 
digester for site sew nt, and the digester control room. Anticipated coNaminants are 
unavailable. 

Two concrete cores ( 
characterize the co 
of these samples. 

led at three depths) and two masonry Sample were collected to 
this component. The following represents the results of the analyses 

Summaryofl?adiological Co "on 

Masom Chi~s  
A total of two masonry chip samples was coll this component for analysis of radioactive 
constituents. Of these 20 constituents, all ex ricium-241, cesium-137, plutoniUm-238, 
plutonium-239/240, strontium-90, and tecbnetium-99) were detected. For three of the d-ed 
radioactive constituents (neptunium-237, radium-228, and thorium-230), the maximum concentration 
of each exceeded its respective concrete baseline value. Neptunium-237 exceeded its baseline 
concentration by a factor of 1.4, a larger margin than any other radioactive constituent. 

Concrete Cores 
Only one concrete a r e  sample from the top %-inch depth was coll this component for 
analysis of radioactive constituents. Of these 20 CoIIStiNents, all 
cesium-137, plutonium-238, plutonim%l, polonium-210, radium-228, and strontium-90) were 
detected. For one of the detected radioactive constituents (technetium-W), the maximum 
concentration of each exceeded its respective concrete baseline value. Technetium-99 exceeded its 

.%. 

seven (americium-241, 

baseline concentration by a factor of 11, a larger margin than any other radioactive constituent. 
$~>pw$$~%.~:  :? >..:.... .,_ .:.:.:.:. '.:k 
y %$ $ ::*:.,. 

Only one concrete a r e  sample from a depth of M to 1-inch was collected from this com&bent ,:*<I: for 
analysis of radioactive constituents. Of these 20 c~nstituents, all except 11 (americium-%:[, 
cesium-137, neptunium-237, plutonium-238, plutonium-241, radium-228, strontium-90,"'""" 
technetium-W, uranium-234, uranium-235/236, and Uranium-238) were detected. None of the 
detected radioactive exceeded its respective concrete baseline value. 

.:.:.:.:.: 
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Only one concrete core sample from a depth greater than l-inch was collected from this component 
radioactive constituents. Of these 20 constituents, all except ten (americium-241, 

echnetium-99, and thorium-230) were detected. None of the detected radioactive 
37, ~IU~O~~IKLI-238, pl~t0niUm-239/240, plutoniUm-241, radium-228, 

ve concrete baseline value. 

summary of Inorganic collmmmtl 'on 

Concrete Cores 
Only one concrete 
inorganics. Of23 
copper, lead, me 

. (barium, calcium, 
each exceeded its respective concrete baseline value. Of the inorganics with concentrations greater 
than baseline, barium was the most significant, exceeding the concrete baseline by a factor of 1.8. 
There were no detections at greater than 20 times the TCLP limit. 

from the top %-inch was collected from this component for analysis of 
nstituents, all except nine (antimony, arsenic, beryllium, cobalt, 
, and thallium) were detected. For six of the detected inorganics 

ium, manganese, and sodium), the maximum concentration of,  

Only one concrete core sample from a depth 1-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic cons all except nine (antimony, beryllium, cadmium, 
cobalt, lead, mercury, selenium, silver, and ere detected. For six of the detected 
inorganics (arsenic, barium, magnesium, , and vanaciium), the maximum 
concentration of each exceeded its respective concrete baseline value. Of the inorganics with 
concentrations greater than baseline, arsenic was the most significant, exceeding the concrete baseline 
by a factor of 1.7. There were no detections at greater than 20 times the TCLP limit. 

Only one concrete core sample from a depth greater than l-inch was 
for analysis of inorganics. Of 23 inorganic constituents, all except 
cadmium, cobalt, lead, mercury, silver, and thallium) were d 
inorganics (arsenic, barium, magnesium, nickel, and sodium), the maximum concentmion of each 
exceeded its respective concrete baseline value. Of the inorganics with wncentrations greater than 
baseline, arsenic was the most significant, exceeding the concrete baseline by a factor of 1.9. There 
were no detections at greater than 20 times the TCLP limit. 

from this component 
ny, beryllium, 

r five of the detected 

Masonrv ChiD S 
Only one masonry chips samples was collected from this component for analysis of 
inorganic constituents, all except seven (antimony, arsenic, beryllium, cadmium, sel 
thallium) were detected. For ten (barium, chromium, cobalt, copper, lead, mercury, potassium, 
sodium, vanadium, and zinc) of the detected inorganics, the maximum concentration of each exceeded 
its respective concrete baseline value. Of the inorganics with concentrations greater than baseline, 
mercury was the most.significant, exceeding the concrete baseline by a factor of 150. The lead and 
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!kptember 11.19% 

mercury concentration of inorganics in one sample from this component exceeded 20 times the TCLP 
le was collected in the Digester Area. 

c Con taminsrtion 

No media from this component was analyzed for organic constituents. 

A.IV.4.42 PUmD House - High-Pressure Fire Protection (26A) 
The Pump House - High-Pressure Fire Protection (26A), which is located south of the Elevated Water 
Storage Tank (26B), 
block wall and concr 
water supply for fire 
required. Thefacili 
anticipated contaminants are lubricating oils. 

fan approximately 300,OOO-gallon steel water storage tank and cinder 
building. The Pump House was installed to provide the site with a 
. The building houses three pumps that draw water from the tank as 
es two diesel-powered back-up generators for the pumps. The only 

Since results of radiological surveys do not exceed sampling criteria contained in the WPA and since 
an inspection indicated no visible intrusive samples were plamled for the 
component. A survey was performed to co 
COIltamum ' 'on. The results indicate an averag 
(beta-gamma), well below the samp 

loo0 dpd100 d. Therefore, no intrusive samples were taken, and baseline concatrations of 
contaminants (see Appendix A.3) within each material type associated with this component have been 
used for characterization. 

A.IV.4.43 Main Electrical Strainer House (26Q 
The Main Electrical Strainer House (26C) is a cinder block 
a transite roof. The building contains the control valves for the 
system, which provides fire sprinkler protection for the Main Electrical Station. The building has a 
belowground, open surface, water storage tank. The tank is visible from the inside the building 
through the partial metal floor grating. The only anticipated Contaminant for the component is halon 
because of the presence of fire protection equipment. 

absence of significant radiological surface 

an average removable 
surface commination of 329 

artial concrete floor and 
cal deluge fire protection 

One concrete core (divided into three depths) one masonry sample, and one unknown l i d  sample 
were collected to characterize the contamm& 
results of the analyses of these samples. 

. .on in this mmponent. The following repr& *e 
,,.,,$?%., , ........... >A,.... .. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

u 
13 

14 

15 

16 

? 
18 

19 

al 
2 

22 

P 

24 

25 

26 

n 
2a 

29 

30 

31 

32 

33 

34 

35 

36 

37 

A.W-241 Oed106;P' 09/09/95 245a.m. 



FEMp-oU3-RVFs-DRAFT 
September 11, 1995 

Summary of Radiological Contamination 

core sample from the top %-inch depth was collected fiom this component for 
oactive constituents. Of these 20 constituents, all except seven (americium-241, 

cesium-137, neptunium-237, plutonium-238, plutonium-239/240, strontium-90, and technetium-99) 
were detected. For five of the detected radioactive constituents (lead-210, radium-228, thorium-230, 
elemental uranium, and uranium-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Lead-210 exceeded its baseline concentration by a factor of 4.6, a larger 
marginthananyo 

Only one concrete om a depth of !h to 1-inch was collected from this component for 
analysis of radioacti nts. Of these 20 constituents, all except eight (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-239/240, radium-228, strontium-90, and 
technetium-99) were detected. For one of the detected radioactive constituents (lead-210), the 
maximum concentration of each exceeded its respective concrete baseline value. Lead-210 exceeded 
its baseline concentration by a factor of 

Only one concrete core sample from a d 
for analysis of radioactive constituents. 
cesium-137, neptunium-237, plutonium-238, plutonium-239/240, radium-228, s trom-90,  and 
technetium-99) were detected. None of the detected radioactive c o w  exceeded its respective 
concrete baseline value. 

than any other radioactive constituent. 

1-inch was collected from this component 
tituents, all except eight (americium-241, 

~ . ~ ~ ~ ~ ~ ~ : : ~ ~ ~ . : ~ : . : . :  .:.:.:.:.. " " " S  

g2;p;*m$$s 

...,. .... .:.:.:.:. Masom ChiDS 

Only one masonry chip sample was collected from this component fo%r&is of radioactive 
constituents. Of these 20 constituents, all except seven (americium-2$$, & b 1 3 7 ,  neptunium-237, 
plutonium-238, plutonium-239/240, radium-228, and technetium-99)ttkere detected. None of the 
detected radioactive constituents exceeded its respective concrete baseline value. 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20'constituents, A except seven (amenciwdp; ......... 

cesium-137, neptunium-237, plutoniUm-238, plutoniUm-239/240, strontium-90, and techrjkfium-99) .:.:.:.:. 

were detected. For five of the detected radioactive constituents (lead-210, radium-228, &um-230, ..A_.... 

elemental 
concrete baseline value. Lead-210 exceeded its baseline concentration by a factor of 4.6, a larger 
margin than any other radioactive constituent. 

-!zpA.xw: 

uranium-238), the maximum concentraton of each exceeded its,Ar'pective 
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Only one concrete core sample from a depth of % to 1-inch was collected from this component for 1 

2 

3 

4 

5 

6 

7 

8 

ioactive constituents. Of these 20 constituents, all except eight (americium-241, 

were detected. For one of the detected radioactive constituents (lead-210), the 
-237, plutonium-238, plutonium-239/240, radium-228, strontium-90, and 

ntration of each exceeded its respective concrete baseline value. Lead-210 exceeded 
its baseline concentration by a factor of 1.3, a larger margin than any other radioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
ents. Of these 20 constituents, all except eight (americium-241, 9 

cesium-137, neptuni 1~t0niUm-238, pl~t0niUm-239/240, d im-228 ,  strontium-90, and 10 

concrete baseline 12 

None of the detected radioactive constituents exceeded its respective 11 

13 

Smlemental Media 
One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 mmtiments, all except 12 (americium-241, cesium-137, lead-210, 
neptunium-237, plutonium-238, plutonium-2 10, radium-228, strontium-90, 
thorium-228, th0riUm-230, and thorim-232) 

SUmmargofInorganicCo * "on 

Masom ChiDS 
Only one masonry chips samples was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, a l l  except five (antimony, cadmium, selenium, silver, and thallium) were 
detected. For nine (aluminum, arsenic, barium, chromium, cobalt,.%wtx@$ .x.A: potassium, sodium, and 
&c) of the detected inorganics, the maximum concentration of each &eeded mgc;.>$;$ its respective concrete 
baseline value. Of the inorganics with concentrations greater than b&linetS mercury was the most 
significant, exceeding the concrete baseline by a factor of 170. Themwcury concentration of 
inorganics in one sample from this component exceeded 20 times the TCLP Mt. This Sample was 
collected in the Electrical Deluge System Area. 

m, 

.:.:.:.:.:.:.:.:.:.:.:.:<.>:.:p+:<.:. :::::.,. . . . . .........,. . 
Concrete Cores 
only one concrete core sample from the top .!.-inch was collected from this component'f@ d y s k  of .... ..... 
inorganics. Of 23 inorganic constituents, all except six (antimony, beryllium, cadmium, &enium, :.:. .k. 

silver, and thallium) were detected. For xihe of .the .detected inorganics (aluminum, bar id ,  x:< cobalt, 
copper, lead, mercury, potassium, sodium, and zinc), the maximum cOncentration of ea8?%iceeded 
its respective concrete baseline value. Of the inorganics with concentrations greater than baseline, 
mercury was the most significant, exceeding the concrete baseline by a factor of 420. The 
concentration of inorganics in one sample of the top %-inch of concrete cores from electrical deluge 
system area exceeded 20 times the TCLP limit for mercury (greater than 4 mgkg). 
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Only one concrete core sample from a depth of ?h to 1-inch was collected from this component for 
cs. Of23 inorganic constituents, all except five (antimony, beryllium, cadmium, 

lium) were detected. For eight of the detected inorganics (arsenic, cobalt, copper, 
mercury, sodium, and zinc), the maximum concentration of each exceeded its 
baseline value. Of the inorganics with concentzatioIls greater than baseline, 

mercury was the most significant, exceeding the concrete baseline by a factor of 53. There were no 
detections at greater than 20 times the TCLP limit. 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of inorg 23 inorganic constituents, all except six (antimony, beryllium, 
cadmium, lead, sel thallium) were detected. For six of the detected inorganics (arsenic, 
barium, copper, mer r, and sodium), the maximum concentration of each exceeded its 
respective concrete b: e. Of the inorganics with concentrations greater than baseline, 
mercury was the most significant, exceeding the concrete baseline by a factor of 6.3. There were no 
detections at greater than 20 times the TCLP limit. 

SummaryofSemivolatileOrganicCo w 

Sumlemental Media 
Only one *own liquid samples was coll 
organic contaminants . Of 66 semivolatiles for which analyses were perfoimed, none were detected. 

component for analysis of semivolatile 

SummargofVoiatileOrganicCo ' "on 

SUDDleXlld Media 
Only one unlrnown liquid sample was collected from this compone 
Wntarmnants . Of 39 volatile constituents for which analyses were 

Summary of PesticimB Co- 'on 

ysis of volatile organic 
, none wefe detected. 

No media was analyzed for pesticidePCB comminati on. 

<<~~$s$:~$?$?@$ 
$ .:xi.:. H:$ y 

A.lV.4.44 Guard Post on West End of 2nd Street (28D) .': g$i .' 
The Guard Post on West End of 2nd Street (28D) is a wood frame building with wood sirung. ..... 

Historically, this guard post was occupied by guards who' used the building as a checkpfnt to provide 
access control to the K-65 Silo and waste pit areas. currently, the building runtams 
monitoring equipment for controlling contarmnatl 'on on equipment exiting the area. 

. . mogical .::B:: 

Since there are no anticipated contaminanfs and its size is insignificant, no intrusive samples were 
planned for the component. A survey was performed to confirm the absence of significant 
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radiological surface contamination. The results indicate an average total surface commination of 
cm2 (beta-gamma), well below the sampling criteria of SO00 dpd100 cm2, and an 

le surface contamination of 50 dpm/100 cm2 (alpha), well below the sampling criteria 
an2. Therefore, no intrusive samples were taken, and baseline concemations of 

(see Appendix A.3) within each material type associated with this component have been 
used for characterization. 

A.IV.4.45 Prmane Storage (38A) 
The Propane Storage Building (38A), which is located southeast of &e Coal Pile, is a single-story 
structure consisting r block wall and reinforced concrete floor. The propane storage 
building is consider served the following two functions: 

Propane Storage 
Two steel vessels with a capacity of 33,000 gallons each store propane for site vehicles. Historic site 
photographs indicate the presence of five storage tanks rather than two. The time period for removal 
of the three tanks is not known. 

Propane Distribution 
The Propane Storage structure houses monito 
used to distribute propke to several anc 

The only anticipated contamirmt is propane. The building interior was not accessible because of a 
locked security chainlink fence. Nevertheless, since results of radiological surveys do not exceed 
sampling criteria contained in the WPA, and since inspection of the facility indicated no visible 
chemical contaminntion, no intrusive samples were planned for the 
performed to confirm the absence of significant radiological surface on. Theresults 
indicate an average total surface contamination of 2270 dpd100 amma), well below the 
sampling criteria of SO00 dpd100 cm2, and an average removable 
59 dpd100 cm2 (beta-gamma), well below the sampling criteria of lo00 dpd100 d. Therefore, 
'no intrusive samples were taken, and baseline concentrations of contamham (see Appendix A.3) 
within each material type associated with this component have been used for characterizaton. 

aporization equipment. This equipment was 
om throughout the site. 

A.IV.4.46 Incinerator SDrinkler Riser House ( 3 x 1  
The Incinerator Sprinkler Riser House (3!3C), which is located in the northeast come 
and 102nd Street intersdon, is a single-level building consisting of cinder block 
floor. This facility originally provided fire protection for the Old Cooling Water 
Incinerator Sprinkler Riser House houses one pump and accompanying equipment. The Riser House 
is now used to provide f i e  protection for the Incinerator Building (39A). 
No anticipated contaminants are present in this component, and contamhation levels are 
to exceed sampling criteria contained in the WPA, an external inspection of the building 

assumed not 
revealed no 
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visible chemical contamination, and its size is insignificant. A survey was performed to confirm the 
cant radiological surface contamination. Therefore, no intrusive samples were 

cm2 (beta-gamma), well below the sampling criteria of SO00 dpd100 cm2, and an 
able surface contamination of 66 dpd100 d (beta-gamma), well below the sampling 

. The results indicate an average total surface contamination of 

criteria of loo0 dpd100 d. Therefore, no &ive samples were taken, and baseline 
concentrations of contaminants (see Appendix A.3) within each material type associated with this 
component have been used for characterization. 

A.IV.4.47 
The Utility Shed East 
Engineering Building 
concretepad. The 
are no anticipated contaminants , there is little or no evidence of contamlnah 'on, and its size is 
insignificant, no intrusive samples were planned for the component. A survey was performed to 
confirm the absence of significant radiological surface contamination (see Table A . m .  The results 
indicate an average total surface contaminati 
sampling criteria of 5000 dpd100 cm2, and an 
157 dpd100 d (beta-gamma), well below 

One wood sample was collected from this component to support characterization. 

SummaryofRadiologicalCo +on 

Trailers (45B) is located along A Street, northeast of the Rust 
facility is a single story structure consisting of a wood frame and 

tools and excess office furniture. Since there 

100 cm2 (beta-gamma), above the 
e removable surface contaminaton of 
ing criteria of lo00 dpd100 d. 

.s+>w,y<~~~*, WS$ .,:.. wood y...v 

One wood sample was collected from this component for analysis of xadioadive ::::::3p.. . .... ..: constituents. Of 
these 20 constituents, all except three (americium-241, cesium-137, afod 9% plutonium-241) were 
detected. >A,.*,../* 

~~.~ >.w:,q 

,,.:.::< ,.,<::::*;z. 

Summary of Inorganic Contamination 

$5m.::;:$xp.:z*$$A 
- Wood 
One wood sample was collected from this component for analysis of inorganics. Of $3 iibrg&c :w. ..... 
constituents, all  except 12 (antimony, arsenic, beryllium, cadmium, chromium, cobalt, n&axry, .:.>.... 

nickel, selenium, silver, thallium, and vanadik).were detected. No samples exceeded 2&mes ,??A:: the 
TCLP limit. 

xud*&> 

Summary of Organic Contamination 

No media from this component was analyzed for organic constituents. 
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A.IV.4.48 Heaw Euu ipment BuildinP (46) 
ment Building (46) is a single-story building located near the Engine House/Garage 

ineered facility consisting of a structural steel frame on a reinforced poured 
1 roof panels, steel siding panels, and glass windows. The Heavy 

ding is divided into three separate sections and is used to store forklifts, trucks, and 
other heavy equipment associated with plant operations. Oil is the only anticipated contaminant for 
the facility. 

One concrete core (divided into three depth) sample, two steel coatings, two loose media and one 
unknown liquid were to characterize the commination in this component. The following 
represents the results yses of these samples. 

SlImmary of Radio1 on 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
aualysis of radioactive constituents. Of these 20 .&.,.. pnstituents, all except six (americium-241, 
cesium-137, neptunium-237, plutonium-238, plu&$ium-239/240, 8: ,;.;.;..i: and strontium-90) were detected. 
For five of the detected radioactive c o n s t i t u ~ $ ~ ~ - 2 2 8 ,  technetium-99, elemental uranium, 
uranium-234, and uranium-238), the maxim&i <,;=&> .con&bt&on , .>p~~~xx of each exceeded its respective concrete 
baseline value. Elemental uranium exceeded its baseline concentration by'a factor of 2.2, a larger 
margin than any other radioactive constituent. 

.y::. .......... 

Only one concrete core sample from a depth of % to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all eXixpsmn (americium-241, 
&ium-137, neptuni-237, plutonium-238, plutonium-239/240, tecktium-99, and 
uranim-235/236) were detected. None of the detected radioactive CdQstitUknts exceeded its 

*x;<s*: 

?$y< 
.%.::A ,&*>. respective concrete baseline value. ....A. ........ 0 

Only one concrete wre sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except five (americium-241, 
cesium-137, neptunium-237, plutonium-238, and uraniUm-235/236) were detected. None of the 
detected radioactive constituents exceeded its respective concrete baseline value. 

SuuDlemental Media 
One sediment and two unknown liquid samples were collected from this component 
radioactive constituents. Of these 20 constituem, all except five (americium-241, cesium-137, 
neptunium-237, plutonium-241, and strontium-90) were detected in the sediment and all except ten 
(cesium-137, lead-210, neptunium-237, plutonium-238, plutonium-239/240, radium-226, 
strontium-90, thorium-228, thorium-232, and uranium-235/236) in the liquids. 
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Summary of Inorganic Contaminaton 
%.<.:.:.:.y<.yy..... . . ?,..< .... .w.c: ......A. 

w ..:.:.:.:. ....:q.3 ..._ <.:.:.... .(.. :.:., con&&te c.&& 
core sample from the top %-inch was collected from this component for analysis of 

23 inorganic constituents, all except seven (antimony, beryllium, cadmium, mercury, 
selenium, silver, and thallium) were detected. For 13 of the detected inorganics (aluminum, arsenic, 
barium, chromium, cobalt, copper, iron, lead, manganese, nickel, potassium, sodium, and zinc), the 
maximum concentration of each exceeded its respective concrete baseline value. Of the inorganics 
with concentrations greater than baseline, wpper was the most significant, exceeding the concrete 
baseline by a factor 

Only one concrete cor 
analysis of inorganis. 
cadmium, mercury, selenium, silver, and thallium) were detected. For nine of the detected inorganics 
(aluminum, arsenic, barium, chromium, cobalt, copper, lead, nickel, and sodium), the maximum 
concentration of each exceeded its respective concrete baseliie value. Of the inorganics with 
concatrations greater than baseline, lead was 
a factor of 1.9. There were no detections at 20 times the TCLP limit. 

Only one concrete core sample from a depth, 1-inch wasdkcted from this component 
for analysis of inorganics. Of 23 inorganic all except six (antimony, beryllium, 
cadmium, mercury, selenium, and thallium) were detected. For one of the detected inorganics 
(sodium), the maximum concmtration of each exceeded its respective concrete baseline value. Of the 
inorganics with concatrations greater than baseline, sodium was the most significant, exceeding the 
concrete baseline by a factor of 1.4. There were no detections at 
limit. 

Steel COatillES 
A total of three steel coating samples was colleaed from this component for analysis of inorganics. 
Of 23 inorganic constituents, all except six (beryllium, potassium, selenium, silver, thallium, and 
vanadium) were detected. For five of the detected inorganics (barium, copper, iron, manganese, and 
sodium), the maximum concentm 'on of each exceeded its respective steel coating 
the inorganics with concentcatiolls greater than baseline, barium was the most signifi 
the steel coating baseline by a factor of 3.9. The concentdon of inorganics in 
this component exceeded 20 times the TCLP limit for one or more of the following: b& 
chromium, and lead. However, as discussed in Attachment A.II.2.6.2, the material 

samples were taken is not considered hazardous. However, if the coatings were removed from the 
material, they may be characteristically hazardous. 

e were no detections at greater than 20 times the TCLP l i t .  

e from a depth of % to 1-inch was collected from this component for 
organic constituents, all except seven (antimony, beryllium, 

ost significant, exceeding the concrete baseline by 

20 times the TCLP 
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Summary of Semivolatile Organic Contamination 

one beaF 

se&&Me.organic co . ..... 
.:<.:.:. :.:.:.:.: ,,$. 

...:$ and one unknown liquid sample were collected from this component for: analysis of 
ntammam. Of 66 semivolatiles for which analyses were performed, 11 

(anthracene, be=( a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benu>(k)fluoranthene, 
bis(2ethylhexyl)ate, chrysene, fluorauthene, indeno(l,2,3cd)pyrene, phenanthrene, and pyrene) 
were detected in the sediment sample and only one (bis(2-ethylhexyl)phthalate) was detected in the 
liquid. There are no TCLP limits for the semivolatiles detected. 

Summary of Volatile c Contamination 

SuDDlemental Media 
A total of one sediment and one unknown liquid sample was collected from this component for 
analysis of volatile organic co . 

performed, none were detected in either media. 

Summary of PesticidelPCB Contaminaton 

No media were analyzed for Pesticides/PCB 

A.IV.4.49 Six to Four Reduction Facilitv 2 61)  
Six to Four Reduction Facility 2 (51) is located outside of the southwest corner of the process area. 
The building is technically a single-story building; however, several catwalk structures create second 
and third story levels. The Six to Four Reduction Facility 2 co 
siding, and roof construction, situated on a reinforced concrete p 

The Six to Four Reduction Facility 2 was constructed in 1987 
uranium hexafluoride (UFJ to uranium tetrafluoride (UFJ. The equipment for the reduction process 
was partially installed but not completed due to suspension of production activities. currently, only 
permanently affixed equipment, such as an overhead crane and catwalk structures, is present in the 
facility. 

ts . Of 39 volatile constituents for which analyses were 

ctural steel frame, 

facility to reduce 

o:~::~,:::~~:::..,,, ............ ,:.:. 
:fl .'?? 

' ...,..:. .' 
$.?.. .,:2:y.%.=.. 

q.5 r: 

The structure will house the future Advanced Wastewater Treatment ( A m  Plant that si: $8 intended 
to improve the removal of uranium and other priority pollutant metals from the site efflukk. a:s The 
planned process includes superoxidizer and ion exchange technologies. 

,*=:>&. 

No intrusive samples were planned, since this building is new and has never been used and is located 
outside of radiologically controlled areas. Other reasons for not collecting intrusive samples include 
the fact that radiological surveys do not exceed sampling criteria contained in the WPA and that no 
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evidence of contamination exists. A survey was performed to confirm the absence of signillcant 
COntamlMt ion. The results indicate an average total surface amtammu ' 'on of 

cm2 (beta-gamma), well below the sampling criteria of 5000 dpmll00 d, and an 
le surface commination of 19 dpd100 ad (alpha), well below the sampling criteria 

00 d. Therefore, no intrusive samples were taken, and baseline concarations of 
contarmnan ' ts (see Appendix A.3) within each material type associated with this component have been 
used for characterization. 

A.IV.4.50 Pilot Plant Dissociator Shelter 64C) 
The Pilot Plant Diss 
northwestern comer o 
Pilot Plant Dissociato 
poured concrete base rced concrete floor, corrugated aluminum siding, and metal roof. 
The east side of the building is open to the environment and is equipped with an aluminum canopy 
that shelters the open east side from weather. Miscellaneous equipment is amently staged at the east 
entrance of the building. 

The facility contains three ammonia dissociate 
anhydrous ammonia to hydrogen 
1. Liquid anhydrous ammonia was 
passed over an electrically heated nickel a controlled temperature, where it was 
"cracked" to hydrogen and nitrogen. The hot dissociated ammonia (hydrogen and nitrogen gas) was 
then passed through a heat exchanger to heat incoming liquid ammonia entering rhe ammonia 
dissociators. The dissociated ammonia was then passed through a watercooled heat exchanger, 
where residual ammonia and moisture were absorbed onto one of 

contarmnants are ammonia and nickel. 

Two concrete chips (one analyzed for chemical contaminaton and one analyzed for radiological 
COntamlMQ ' 'on), two steel coatings, and one loose media sample were collected to characterize the 
contamination in this component. The following represents the results of the analyses of these 

elter (54C), a pre-engineered single-story structure is located at the 
to Four Reduction Facility 1 (HA) just south of First Street. The 

constructed of a structural steel frame supported on a reinforced 

were used to catalytically dissociate or "crack" 
in the Pilot Plant Six to Four Reduction Facility 

n. The vaporhd ammonia was then 

ar sieves and then fed 
. Anticipated to one of two reaction vessels located in the n 6  to UF4 reduction p 

samples. 

Summary of RadioIogical Contamination 
H< 
x::s k.:<.: 

&..,,, 
<.:.:.:. . .  . .  
,...A,. 

. ,..&...A. Concrete C ~ ~ D S  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except four (americium-241, cesium-137, 
plutonium-239/240, and strontium-90) were detected. For eight of the detected radioactive 
constituents (plutonium-238, radium-228, technetium-99, thorium-228, elemental uranium, 
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uranium-234, &um-235/236, and uraniurh-238), the maximum concentration of each exceeded its 
Crete baseline value. Uranium-238 exceeded its baseline concentration by a factor of 

in than any other radioactive constituent. 

One loose media sample was collected from this component for analysis of radioactive constituents. 
Of these 20 constituents, all except two (cesium-137 and neptunium-237) were detected. 

summary of Inorganic ColIhmmab 'on 

Concrete C ~ ~ D S  
Only one concrete c es was collected from this component for analysis of inorganics. Of 23 
inorganic constitue t 11 (antimony, beryllium, cadmium, cobalt, copper, mercury, nickel, 
potassium, selenium, silver, and thallium) were detected. For six (arsenic, lead, manganese, sodium, 
vanadium, and zinc) of the detected inorganics, the maximum concentraton of each exceeded its 
respective concrete baseline value. Of the inorganics with conamtrations greater than baseline, zinc 
was the most significant, exceeding the by a factor of 3. There were no detections 
at greater than 20 times the TCLP limit. 

Steel Coatings 
Only one steel coating sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except three (antimony, beryllium, and thalhm) were detected. For two of 
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the detected inorganics (magnesium and potassium), the maximum concentration of each exceeded its 
respective steel coating baseline value. Of the inorganics with concentratom greater than baseline, 
potassium was the most significant, exceeding the steel coating b factor of 1.6. The 3 

concentration of inorganics in two samples from this component times the TCLP limit 26 

for one or more of the following: chromium, lead. However, as Attachment A.II.2.6.2, n 
the material from which these samples were taken is not cons However, if the . 2 a  

coatings were removed from the material, they may be characteristically hazardous. 

23 

24 
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. 3 0  

31 

32 

Summary of Semivolatile Organic contamination 

SuDDlemental Media 33 

Only one loose media samples was collected from this component for analysis of s 
Of 66 semivolatiles for which analyses were performed, only ten ( 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benu>(lc)fluoranthene, 36 

fluoranthene, phenanthrene, and pyrene) were detected. There are no TCLP limits for the 
semivolatiles detected. 38 

34 

3.5 COIltarmnants . 
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Summary of Volatile Organic Contamination 

a sample was collected from this component for analysis of volatile organic 
. Of 39 volatile constituents for which analyses were performed, only one 

(tetrachloroethene) was detected. There is a TCLP limit for tetrachloroethene, which was detected at 
3 mgkg; well below 20 times the TCLP limit of 14,000 mgkg. 

Summary of PestiaMPCB Contamination 

No media was anal 

A.IV.4.51 
The D e c ~ n t a m ~ ~ t  ' ion and Decommissioning @&D) Building (78) is located nodeast of the 
Magnesium Storage Building (32A). The D&D Buildmg is a multi-level, steel frame facility with 
metal siding and a reinforced concrete pad. The D&D Building is designed for decQntamimi on 
processes and was constructed to replace the on Building (69). There are no 
anticipated contaminants for the facility, as 

Since an inspeclion confirmed no visible ch on, nointrusive samples were planned 
for the component. A survey was 
surface contamination. The results indicate an average total surface co-on of lo00 dpm/lOO 
cm2 (beta-gamma), well below the sampling criteria of 5000 dpm/lOo d, and an average removable 
surface contamination of 87 dpm/lOO ad @%-gamma), well below the sampling criteria of 

dpd1OO d. Therefore, no intrusive samples were taken, 
co- (see Appendix A.3) within each material type assoc 
used for characterization. 

A.IV.4.52 Receivin~/In~min~ Materials Inspect ion (82) 
The Receiving/Inwming Materials inspection Building (82) is located north of the Truck Scale (22C) 
and south of the Elevated Potable Storage Tank (20D). It consists of a structural steel frame, metal 
siding and roofing, and a reinforced concrete base. The Receivinghcoming Materials 

at the site. The building contains offices and receiving equipment. The building 
controlled area exit. 

is still under construction. 

the absence of signikant radiological 

W e  concentrations of 
.@s component have been 

Building is used to accept and examine the nonradioactive materials and supplies lY 

No anticipated co * 

controlled areas. Furthermore, results of radiological surveys do not exceed sampling criteria 
contained in the WPA, and an inspection indicated no visual chemical contamhtion. Therefore, no 
intrusive samples were planned for this component. A survey was performed to confirm the absence 

exist for this component, and it is located outside of radiologically 
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of significant radiological surface contamination. The results indicate an average total surface 
of 10oO dpm/lOO ad (beta-gamma), well below the sampling criteria of SO00 dpd100 
erage removable surface contamination of 54 dpd100 cm2 (beta-gamma), well below 
teria of lo00 dpd100 an2. Therefore, no intrusive samples were taken, and baseline 

of contarninants (see Appendix A.3) witbin each material type associated with this 
component have been used for characterization. 

A.IV.5 Containers and Containerized Material - Abovemound 
This component category consists of 23 components that now contain (or previously contained) 

on concrete pads or protected in structures. The pads (see 
waste materials (including all waste, holdup, and product inventory). 

Railroads component category below) on which the containers 
by past spills. are stored are likely 

A.IV.5.1 Plant 1 Ore Silos ClC) 
The Plant 1 Ore Silos (1C) is a multilevel platform structure located south of the Preparation Plant 
(1A) and east of A Street. The Plant 1 Ore 
concrete pad for a base. The structure suppo 
tile silos. The open-steel-he structure is 
approximately 54 ft. x 115 ft. Component 
metdl oxides. The silos have not been used since 1%2. 

The Plant 1 Ore Silos has one dry process area, milled ore storage. The silos were originally 
intended to store milled uranium ores for processing in the Ore Refinery Plant (2A). Instead, the 
silos were used to temporarily store dried extraction raffinates concentration (also 
referred to as "cold" metal oxides) from the raffinate treatment sys erial is similar to 
material stored in Silo 3 of OU4. Herculite dikes were placed 
prevention measure for the deteriorating silos. 

steel frame and support piers and a 
groups of silos, including six concrete and eight 

rarily used for overflow storage of cold 
80 ft high, covering an "L"-shaped area 

No sampling was performed in the Plant 1 Ore Silos because of inaccessibility. The silos comprising 
this component are part of Removal Action No. 13, which had begun before the inception of CRU3 
sampling. (For a complete list and description of Removal Actions, see Table 1-2.) Baseline 

. (see concentr?ions of co- 
component have been used for characterization. Anticipated contaminants from this p r h  .:.=. are 

selenium, mercury, arsenic, cadmium, chromium, and metal oxide. Baseline values were%ed to 
estimate the source tern associated with the Plant 1 Ore Silos. 

A.3) within each material type a s s o c & , - - ~  <.:.:.: .A%, .....,... . ..A .... x(c3 

:* 
.,.,..y. 

uranium234, urani~m-235, Uranium-238, thorium-234, th~n~m-232, radium-228, lead, &rim, 
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A.N.5.2 Nuclear Fuel Services Storage and Puma House (2E) 
age and Pump House (2E) consists of a pump house and four outside tanks. The pump 
er block building with a concrete floor and ceiling that measures approximately 14 ft x 
. The tank area is approximately 51 ft x 61 ft, with a concrete dike where the four 
. The building is located south of the Preparation Plant (Component 1A) and the 

Plant 1 Ore Silos (1C). 

The Nuclear Fuel Services (NFS) Storage and Pump House received uranyl nitrate 0 from other 
DOE sites by tank truck and was stored in the four horizontally mounted tanks. From the storage 
tanks, the UNH was o the enriched calciner located in Building 2A. Currently, the tanks 
store UNH that was p from digestion processes on-property. 

The Nuclear Fuel Se 
central part of the building. It is considered hazardous because reportedly handled strong acid, 
barium, lead, chromium, and mercury. Closure is to be a#ained through CERCLA response. 
Hold-up materials are the only materials expected to be generated by the closure of this unit. For 
more information on HWMUs, see 

The anticipated potential conhmbnts 
enrichment), Uranyl nitrate, plutonium/ 

e and hunp House has one inactive HWMU located in the east . 

include: d u m  (up to five percent 
acid, barium, and chromium. . 

From this component, two concrete core samples and one masonry chip Sample were collected. 

summary of Radiological CoIlhmuWl - 'on 

constituents. Of these 20 constituents, a~ except two ~ l u t o n i u m - ~ i k k i  strontium-90) were 
detected. For 14 of the detected radioactive constituents (americium-241, cesium-137, lead-210, 
neptunium-237, plutonium-238, plutonium-239/240, radium-228, technetium-99, thorium-228, 
thorium-230, elemental uranium, Uranium-234, UraniUm-235/236 and uranium-238), the maximum 
Concentration of each exceeded its respective concrete baseline value. Uranium-234 exceeded its 
baseline concentration by a factor of 360, a larger margin than any other radioactive ~@n&ueiit. x:<$ 

*:p.:~w/&ps*pM 

:M >::.s *< 

f.k.: 
$4 
@j 

a&<. Concrete Cores x.:.:.: 

Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except three (cesium-137, 
radium-228 and strontium-!IO) were detected. For four of the detected radioactive constituents 
(lead-210, radium-226, technetium99 and elemental uranium), the maximum concatration of eacb 
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exceeded its respective concrete baseline value. Elemental uranium exceeded its baseline 

conce$mtim ., , . , ..........., by a factor of 200, a larger margin than any other radioactive constituent. 
V....... .... ...... .:.:.:.:.: <.:.:.:.) .:.:.:.:.: 

./ ..... , ..... .:.:.:.:. 
. ...,....... ..... 

cesium-137, plutonium-238, plutonium-239/240, radium-228, and strontium-90) were detected. For 6 

'I 

8 

9 

10 

11 

12 

13 

14 

ui 

concrete baseline value. 16 

nine of the detected radioactive constituents (lead-210, radium-226, technetium-99, thorium-228, 
thorium-230, elemental uranium, uranium-234, dum-235/236, and uranium-238), the maximum 
concentration of each exceeded its respective concrete baseline value. Uranium-235/236 exceeded its 
baseline concentratio 

Only one concrete co 

or of 28, a larger margin than any other radioactive constituent. 

from a depth greater than 1-inch was collected from this component 
for analysis of radio 
cesium-137, neptunium-237, plutonium-238, plutonium-239/240, radium-228, strontium-90, and 

ituents. Of these 20 constituents, all except eight (americium-241, 

technetium-99) were detected. None of the detected radioactive constituents exceeded its respective 

Summary of Inorganic Contamination 

Concrete Cores 
One concrete core was collected at three depths: 0 - H inch, H - 1 inch, and 1 - 4 inches. In the 
top half inch, all but six (antimony, mercury, nickel, selenium, silver, and thallium) of 23 inorganic 
analytes were detected. Since only one concrete core sample from the top half inch was analyzed for 
inorganic analytes in Component 2E, the maximum and average comparisons of detected analytes to 
OU3 concrete baselines are one in the same. Ten inorganic 
dcium, chromium, cobalt, copper, lead, vanadium, and zinc) hav that exceed OU3 
concrete baseline values. Most significant of those is 
factor of approximately 15. The concentration of chromium (121 d i g ) ,  which was collected in the 
NFS Storage area, exceeded 20 times the TCLP limit. 

In the second core depth, 'A - 1 inch, all but six (antimony, cadmium, mercury, selenium, silver, and 
thallium) of 23 inorganic analytes were detected. Since only one concrete core sample from the 
second half inch was analyzed for inorganic analytes in Component 2E, the 
comparisons of detected analytes to OU3 concrete baselines are one in the same. Ten inofganic 
analytes (aluminum, arsenic, barium, calciuni, chromium, copper, lead, magnesium, nickea, and zinc) 
have concentrations that exceed OU3 concrete baseline values. Most significant of thoSe-%?chromium 
which exceeded the baseline by a factor of approximately 14. The concentration of chromium (115 
mgkg), which was collected in the NFS Storage area, exceeded 20 times the TCLP limit. 

$T*;p.y<<f,yfl.:p<.>:. 
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The bottom core depth was not analyzed due to the change in the RI scope. 
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Masom Chi~s 
nry chips samples was collected from this component for analysis of inorganics. Of 23 

ents, all except six (antimony, cadmium, mercury, selenium, thallium, and 

e maximum concentration of each exceeded its respective concrete baseline value. Of 
the inorganics with concentrations greater than baseline, copper was the most significant, exceeding 
the concrete baseline by a factor of 9.8. The concentfation of inorganics in the masonry chip sample 
from this component did not exceed 20 times the TCLP limit. 

detected. For six (aluminum, cobalt, copper, lead, nickel, zinc) of the detected 

summary of on 

No media from this was analyzed for organic constituents. 

A.IV.5.3 NAR Towers (3D) 
The Nitric Acid Recovery Towers or NAR Towers (3D is a six-level open steel supported structure 
located north of the NAR Control House (3C) and the Ozone Building (3B). The ground floor of the 
structure is contained in a concrete diked area (703 x 108 ft). The upper five levels have steel 
plating as flooring. 

The NAR Towers was part of a closed-loop to recover nitric acid. The system 
consisted of two absorber towers in which were drawn through a series of 
bubble cap trays. The fumes were collected from the Metal Dissolver (Component 2D) and fnnn the 
digestion and denitration processes in the Ore Refinery Plant (Component 2A). Nitric acid was 
recovered for reuse in the Ore Refinery Plant. The system was shut down in 1988. The anticipated 
c o ’  ts for the component are nitric acid and urea. 

One steel coatings sample, one concrete core sample and one unkno 
from this component. Following is a description of contamination. 

d sample were collected 

SummaryofRadiobgicalCo . ”on 

Concrete Cores 
Only one concrete core sample from the top H-inch depth was collected from this co.mpcknt-for 
analysis of radioactive constituents. Of these 20 constituents, all except five (cesium-l3j#j 
neptunium-237, plutonium-238, plutonium-241, and strontium-M) were detected. For s& of the 
detected radioactive constituents @lutox1i~239/240, radium-228, technetium-99, thohum-230, 
elemental uranium, uranium-234, uranium-235/236), the maximum concenrration of each exceeded its 
respective concrete baseline value. Technetium-99 exceeded its baseline concentration by a factor of 
11, a larger margin than any other radioactive constituent. 

$ $ $ ~ : ~ $ p ; ~ < . y w .  
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Only one concrete core sample from a depth of 'A to 1-inch was collected from this component for 

10, neptunium-237, plutonium-238, plutonium-239/240, and strontium-90) were 

of each exceeded its respective concrete baseline value. Technetium-99 exceeded its 

oactive constituents. Of these 20 constituents, all except seven (americium-241, 

ne of the detected radioactive constituents (technetium-99), the maximum 

baseline concentration by a factor of 1.8, a larger margin than any other radioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except seven (americium-241, 

were detect 
value. 

cesium- 137 0niUm-238, pl~t0niUm-239/24O, StrontiUm-90, and teChnethm-99) 
ected radioactive constituents exceeded its respective concrete baseline 

1 
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10 

11 

12 

13 

Steel Coatings 14 

Is 

16 

17 

Only one steel coating sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (cesium-137,lead-210, neptunium-237, 
plutonium-241, radium-228, strontium-!30, and tecbetium-99) &;t. were detected. For seven of the 
detected radioactive constituents (americium-% l,@utonium-239/24O, ..... .,:2:: thorium-227, elemental 18 

exceeded its respective concrete baseline vald; ..,$.:g<t.:. Th@h-Z27 .+;.<<:.&e* 

.:.:. < .,..., :. 
uranium, uranium-234, dum-235/236, and>&&$p-238), the maximum concentration of each 19 

20 

21 

exceeded its baseline concentration by a 
factor of 8.6, a larger margin than any other radioactive constituent. 

.... 
SuDDlemental Media 
One unlmown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (americ 
plutonium-238, plutonium-241, radium-228, and strontium-W) were 

Summary of Inorganic Contaminaton 

Ft%$um-137, neptunium-237, 

Concrete Cores 
One concrete core was collected at three depths: 0 - 'A inch; 'A - 1 inch, and 1 - 4 inches. In the 
top half inch, all but six inorganic analytes (antimony, cadmium, cobalt, mercury, silver, and 

thallium) out of 23 were detected. Since only one sample was taken for inorganic adyt@%h&e ..... top 
half inch interval in Component 3D, maximum and average comparisons to OU3 baseling .:.:.:.:. 

concentrations 'for concrete are one in the same. Seven inorganic d y t e s  (aluminum, c ~ m i u m ,  
copper, lead, nickel, vanadium, and zinc) exceeded baseline concentrations. Most sign&% of 
which is lead, which exceeded the baseline by a factor of four. None of the inorganic analytes 
exceeded 20 times TCLP limits in the top half inch of the core sample. 

.............................. 

:::::<:: 
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In the second core depth, !h - 1 inch, all but eight inorganic analytes (antimony, beryllium, cadmium, 
, silver, thallium, and vanadium) out of 23 were detected. Since only one sample was 

anic analytes in the second half inch interval in Component 3D, comparison of 
average concentrations to OU3 concrete baseline concentrations for concrete result in 
. Three inorganic analytes (copper, lead, and zinc) exceeded baseline 

concentrations. Most significant of which is lead, which exceeded the baseline by a factor of 18. 
None of the inorganic d y t e s  exceeded 20 times TCLP limits in the second half inch of the core 
sample. 

In the bottom core inches, all but seven inorganic analytes (antimony, beryllium, cobalt, 
mercury, potassium and vanadium) out of 23 were detected. Since only one sample was 
taken for inorganic the 1 - 4 inch interval in Component 3D, comparison of maximum and 
average concentrati ncrete baseline concentrations result in the same numlxr. Three 
inorganic analytes (copper, lead, and zinc) exceeded baseline concentrations. Most significaut of 
which is lead, which exceeded the baseline by a factor of approximately 8. None of the inorganic 
d y t e s  exceeded 20 times TCLP limits in the 1 - 4 inch interval of the core sample. 

Steel Coatings 
One sample of steel coatings was collected fo c constituents. All but seven inorganic 
analytes (antimony, beryllium, cobalt, 
detected. S i  only one sample of steel coatmgs was r inorganic analytes in Component 3D, 
comparison of maximum and average concentrations to OU3 paint baseline concamations result in the 
same number. Three inorganic anal* (copper, lead, and zinc) exceeded baseline concamations. 
Most significant of which is aluminum, which exceeded the baseline by a factor of approximately 
three. Two adytes, chromium (136 m&) and lead (1,900 mg 
from the Nitric Acid Recovery area, exceeded 20 times the TCLP 1 

, and vanadium) out of 23 were 

of which were collected 
mgkg for both 

d y t e 4 .  ..... 
Smlemental Media ..A,.,,,, 

One sample of unknown liquids was colleded for inorganic constituents. 11 inorganic d y t e s  
(aluminum, calcium, chromium, iron, lead, magnesium, manganese, nickel, potassium, sodium, 
zinc) out of 23 were detected. No inorganic d y t e s  exceeded TCLP limits. 

Summary of Semivolatile Organic Contamination 

The major media sampled in this component hid not ,include analysis of semivolatile orgaidc 
,*&gb>> 

compounds. 
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SuDulemental Media 
liquid sample was collected for analysis of semivolatile organic compounds. Four 

n-butyl phthalate, pyrene, bis(2-ethylhexyl)phthalate, and 0-methylphenol) were 
of these d y t e s  exceeded TCLP limits. 

Summary of Volatile Organic Contamhation 

The major media sampled in this component did not include analysis of volatile organic compounds. 

SuuDlemental ~ e d i a  ,.. 

One unknown li 
were detected nor 

Summary of PesticidesPCB Contamination 

ed for analysis of volatile organic compounds, however none 

Major and supplemental media in this component were not sampled for analysis of PCBs/pesticides. 

A.IV.5.4 Harshaw Digestion Fume Recovery (m. 9:. +&. 

Harshaw Digestion Fume Recovery (3F) is a n @ t e I  apen-steel structure (19 ft x 35 ft x 35 ft 
high) located east of the Refrigeration Building <e<+*.:. (3Gf$&Jnder ....c*:.Ffi. the structure is a concrete. dike covered 
with acid brick. 

... .e., .:.:.:.>. 
' 

.C .A :.. . 

The building was installed in 1957 to relieve the fume load of the NAR Towers (Component 3D). , 

Nitrogen oxide fumes from digestion processes in and around the Ore Refinery Plant (Component 2A) 
were collected to produce nitric acid. The process was shut down 

acid. 

From this component, one acid brick sample, one concrete core sample, two steel coathgs samples 
and one unknown liquid sample were collected. Following is a description of contamhation. 

uince that time, the 
structure has not been used. The anticipated co- for the ammonia and nitric 

summary of Radiological collhmidim 

Acid Brick 
Only one acid brick sample was collected from this component for analysis of radioactiva A:.:.:.. 

constituents. Of these 20 constituents, all except seven (americium-241, cesium-137, neptun~um-237, 
plutonium-241, technetium-99, uranium-235/236, and uranium-238) were detected. For three of the 
detected radioactive constituents (lead-210, dum-226, and radium-228), the maximum concentration 
of each exceeded its respective concrete baseline value. Radium-228 exceeded its baseline 
concentration by a factor of 7, a larger margin than any other radioactive constituent. 
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Concrete Cores 
ete core sample from the top %-inch depth was collected from this component for 
oactive constituents. Of these 20 constituents, all except seven (cesium-137, 
plutonium-238, plutoni~239/240, plutonium-241, radium-228, and strontium-90) 
For ten of the detected radioactive constituents (americium-241, lead-210, 

polonium-210, radium-226, technetium-99, thorium-230, elemental uranium, Uranium-234, 
uranium-235/236, and uranim-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Technetium-99 exceeded its baseline concentration by a factor of 3.5, a 
larger margin than any other radioactive constituent. - . .......A ,w.:3),., 'Y?.:.:.:.:.:....,. . . . ., ,>, ......... ,>, ......, :::A:< x ........ 3;: y!$$ 
Only one mncrete w & + w f e  ..,.,. I ........ from a depth of 'A to 1-inch was collected from this component for ... .. ....... 
analysis of radioacti 
cesium-137, plutoni 
strontium-90, and technetium-99) were detected. For one of the detected radioactive constituents 
(neptunium-237), the maximum concentration of each exceeded its respective concrete baseline value. 
Neptunium-237 exceeded its baseline concentration by a factor of 1.2, a larger margin than any other 
radioactive constituent. 

Only one concrete core sample from a depth 1-inch was collected from this component 
for analysis of radioactive constituents. Of tuents, all except nine (americiUm-241, 
cesium-137, plut~ni~m-238, pl~t~niUm-239 
strontium-90, and technetium-99) were detected. For one of the detected radioactive constituents 
(neptunium-237), the maximum Concentration of each exceeded its respective concrete baseline value. 
Neptunium-237 exceeded its baseline concentration by a factor of 1.2, a larger margin than any other 
radioactive constituent. -x . 

. Of these 20 constituents, all except nine (americium-241, 
39/240, plutonium-241, polonium-210, radium-228, 

241, polonium-210, radium-228, 

Steel coatings 

only one steel coating sample was collected fim this component f o i k y s i s  of radioactive 
constituents. Of these 20 constituentS, all except five (amexicium-%ll, cesium-137, plutonium-241, 
strontium-90, and technetium-99) were detected. For one of the detected radioactive constituents 
(lead-210), the maximum concentration of each exceeded its respective concrete baseline value. 
Lead-210 exceeded its baseline concentration by a factor of 15, a larger margin than any other 

,? :@ :2 radioactive constituent. 
.F,y<>y*z$y,Ffi*B 
:y ..:::< 

:::* -. <.A. 

$# 
...,.... - $@ 
e< . . ... . .y. .:. SuDDlemental Media ... ..... 

Two &om liguid samples were this compoILent for of radio&gve 

constituents. Of these 20 constituents, all except five (cesium-137, lead-210, neptunium-237, 
radium-228, and strontim-90) were detected. 
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Summary of Inorganic Contamination 

acid brick was collected for inorganic constituents. Nine inorganic analytes 

e 
arium, iron, lead, magnesium, manganese, mercury, potassium, and sodium) out of 23 

were detected. Since only one sample of acid brick was taken for inorganic analytes in Component 
3F, comparison of maximum and average concentrations to OU3 concrete baseline concentrations 
result in the same number. Two inorganic analytes (lead and mercury) exceeded baseline 
concentrations. Mos 
approximately 47. N 

Concrete Cores 
One concrete core w 
top half inch, all but five inorganic anal- (cadmium, mercury, selenium, sodium, and thallium) out 
of 23 were detected. Since only one sample was taken for inorganic anal- in the top half inch 
interval in Component 3F, maximum and average comparisons to OU3 baseline concentrations for 
concrete are one in the same. Nine inorganic 
lead, magnesium, manganese, and zinc) 
is lead, which exceeded the baseline by a fact 
exceeded 20 times TCLP limits in the top 

In the second core depth, ?4 - 1 inch, all but five inorganic analytes (antimony, mercury, selenium, 
sodium, and thallium) out of 23 were detected. Since only one sample was taken for inorganic 
analytes in the second half inch interval in Component 3F, comparison of maximum and average 
concentrations to OU3 bncrete baseline concentrations for 
&organic analytes (aluminum, arsenic, barium, cadmium, cobalt, 
exceeded baseline co- 'om. Most significant of these is silver, 
a fador of approximately 4. None of the inorganic analytes e 
second half inch of the core sample. 

of these is mercury which exceeded the baseline by a factor of 
e inorganic analytes exceeded 20 times the TCLP limits. 

at three depths: 0 - % inch, ?4 - 1 inch, and 1 - 4  inches. Inthe 

(antimony, arsenic, barium, chromium, cobalt, 
concentrations. Most significant of which 

roximately 17. None of the inorganic analytes 

thesamenumber. Nine 
, silver, and vanadium) 

exceeded the baseline by 
times TCLP limits in the 

In the bottom core depth, 1 - 4 inches, all but six inorganic analytes (antimony, cadmium, mercury, 
selenium, sodium, and thallium) ,out of 23 were detected. Since only one sample was taken for 

concentrations to OU3 concrete baseline concentratiolls result in the,same number. Six Wrganic 
analytes (al&um, arsenic, barium, chromium, copper, and manganese) exceeded basefde 
concentrations. Most significant of these is arsenic, which exceeded the baseline by a faaor slightly 
greater than 1. None of the inorganic analytes exceeded 20 times TCLP limits in the 1 - 4 inch 
interval of the core sample. 

m.$5*pJ=.Wq;<p* a*ewe 
inorganic analytes in the 1 - 4 inch interval in Component 3F, comparison of maxim@n 8;z . 

W$ 

.=::. 

1 

2 

3 

4' 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

al 

zl 
22 

23 

u 

25 

26 

n 
2 8 .  

79 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

A N - 2 6  1 09/09/95 245 a.m. 



FEMP-OU3-RVFs-DRAFT 
september 11,1995 

Steel C0ating;s 
steel coatings was collected for inorganic constituents. All but nine inorganic analyts 

ny, beryllium, cadmium, potassium, silver, sodium, thallium, and vanadium) out 
. Since only one sample of steel coatings was taken for inorganic analytes in 

, comparison of maximum and average concxmmions to OU3 paint baseline 
concentrations result in the same number. Two inorganic analytes (iron and manganese) exceeded 
baseline concentrations, both by factors of 1. Two analytes, lead (819 mgkg) and mercury (9.1 
mg/kg), both of which were collected from the Harshaw Fume Recovery area, exceeded 20 times the 
TCLP limits, 100 mgkg and 4 mg/kg, respectively. 

Smlemental Media 

(antimony, selemum 
exceeded TCLP limits. 

T w o s ~ I @ ~ s ~ ~  were collected for inorganic constituents. Four inorganic analytes 
thallium) out of 23 were detected. None of the inorganic analytes 

Summarg of Semivolatile Organic Contaminaton 

The major media sampled in this component include analysis of semivolatile organic 
compounds. 

SuDDlemental Media . 

Two unknown liquid sample were collected for analysis of semivolatile organic coqunds .  Eight 
semivolatile organic compounds (benzo(a)anthracene, di-n-octyl phthalate, diethy€ phthalate, 
fluoranthene, phenanthrene, pyrene, bis(2-ethylhexyl)ate, and p-methylphenol) were detected. 
None of these analytes exceeded TCLP limits. 

SummaryofVolatileOrganicCo ' tion 
8 

The major media sampled in this component did not include analysis of volatile organic compounds. 

SuDDlemental Media 
Two unknown liquid sample were collected for analysis of volatile organic compounds. Six volatile 
organic coquncls (1 , 1 , 1-trichloroethane, 1, l-dichloroethane, acetone, ethylbenzenef' tol$q$ne?@nd >A,:.: 

total xylenes) were detected in each of the samples. None of these analytes exceeded 20 b e s  2% the 
TCLP limits. 

* ~ ~ ~ < $ ~ A ~ ~  

. .. . , $$$ 
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Major and supplemental media in this component were not sampled for analysis of PCBs/pesticides. 
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A.lV.5.5 Refinerv  sum^ ( 3H) 
Sump (3H) is comprised of six tanks and is located south of the General Sump (18B) 

treet. It is an outside, acid brick containment area (55 ft x 100 ft) and provides 
ed effluents from the Ore Refinery Plant (2A) with MgO (magnesium oxide) 

The MgO was slurried with water in the GeneraVRefinery Sump Control Build~ng (Component 2B) 
for use in the process. The treated Refinery Sump effluents were transferred to the adjacent General 
Sump for further treatment. The recovered uranium (as cake slurry) was recycled through the 
digestion area of the 
0 await process 
phosphate, kerosene, 

From this component, one acid brick sample, one concrete core sample, one loose media sample, and 
one steel coatings sample were collected. Following is a description of cormmmat~ on. 

ery Plant. Currently, several of the tanks that store uranyl nitrate 
anticipated co- are uranyl nitrate, magnesium oxide, tributyl 

uranate, nitric acid, chromium, and barium. 

. .  

Summary of Radiological Contamination .>. 

Acid Brick 
Only one acid brick sample was collected nent for analysis of radioactive 
constituents. Of these 20 constituents, all except 14 (americium-241, cesium-137, neptunium-237, 

thorium-230, thorium-232, uranium-234, uranium-235/236, and d u m - 2 3 8 )  were detected. For 
four of the detected radioactive constituents (lead-210, radium-226, technetium-99, and elemental 
uranium), the maximum concentfation of each exceeded its r baseline value. 
had-210 exceeded its baseline concatration by a factor of 17, a than any other 
radioactive constituent. 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except 12 (americium-241, 

pl~t~nium-238, pl~t0IIi~m-239/240, p lW0~m241,  p010nium-210, radium-228, thoriUm-228, 

neptuniME237, pl~t~nium-238, pl~t0nium-239/240, plUtOnium-241, p01011ium-210, thorium-228, 
th0riUm-230, thori~m-232, Uranium-234, uranium-235/236, and uranium-238) w 
five of the detected radioactive constituents (cesium-137, lead-210, radium-228, t 
elemental uranium), the maximum concentration of each exceeded its respective concr 
value. Elemental uranium exceeded its baseline concentration by a factor of 110 
than any other radioactive constituent. 

Only one concrete core sample from a depth of ?4 to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except five (cesium-137, lead-210, 
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neptunium-237, plutoni~un-238, and radium-228) were detected. For six of the detected radioactive 
99, thorium-230, elemental uranium, uranium-234, urani~un-235/236, and 

the maximum concentration of each exceeded its respective concrete baseline value. 
exceeded its baseline concentdon by a fador of 34, a larger margin than any other 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except six (americium-241, 
cesium-137, lead-210, neptunium-237, p l ~ t o ~ m - 2 3 8 ,  and plutonium-239/240) were detected. For 
four of the detected 
uranium), the 
Technetium-99 ex 
.radioactive constitu 

e constituents (radium-228, technetium-99, thorium-230, and elemental 
on of each exceeded its respective concrete baseline value. 

eline concentration by a fador of 9, a larger margin than any other 

Sumlemental Media 
One loose media sample was collected from this component for analysis of radioactive constituents. 
Of these 20 constituents, all except two 

summary of Inorganic co "on 

Acid Brick 
One sample of acid brick was collected for inorganic constituents. Six inorganic analytes (arsenic, 
beryllium, cadmium, selenium, silver, and thorium) out of 23 were not detected. Since only one 
sample of acid brick was taken for inorganic aualytes in Component 3H, arison of maximum and 
average c o n e o n s  to OU3 concrete baseline concentrations number. Four 
inorganic analytes (barium, copper, lead, and mercury) exceeded bas 011s. Most 
significant of these are barium, copper, and mercury, each of which the baseline by a factor 
of approximately 5. None of the inorganic analytes exceeded 20 

, and plutonium-241) were detected. 

e TCLP limits. 

Concrete Cores 
One concrete core was collected at three depths: 0 - 1 .  inch, !4 - 1 inch, and 1 - 4 inches. In the 
top half inch, all but 10 inorganic analytes (antimony, arsenic, beryllium, cadmium, cobalt, mercury,' 
potassium, silver, thallium, and vanadium) out of 23 were detected. Since only one &n,& 
for inorganic analytes in the top half inch intend in Component 3H,, maximum and ave&e 
comparisons to OU3 baseli.uk concentrations for concrete are one in the same. Eight i n o k c  
analytes (aluminum, chromium, copper, iron, lead, magnesium, nickel, and zinc) excee&&aselhe 
concentrations. Most significant of which is copper, which exceeded the baseline by a factor of 
approximately 3. None of the inorganic adytes exceeded 20 times TCLP limits in the top half inch 
of the core sample. 

<.:v:?&.yq,3.~.y,:~. 
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In the second core depth, 'A - 1 inch, all but eight inorganic analytes (arsenic, beryllium, cadmium, 
, silver, thallium, and vanadium) out of 23 were detected. Since only one sample was 

anic analytes in the second half inch interval in Component 3H, comparison of 
average concentrations to OU3 concrete baseline concentrations for concrete result in 
r. Three inorganic analytes (antimony, calcium, and magnesium) exceeded baseline 

concentrations. Most significant of these is antimony, which exceeded the baseline by a factor of 
approximately 7. None of the inorganic analytes exceeded 20 times TCLP limits in the second half 
inch of the core sample. 

, all but 10 inorganic analytes (antimony, arsenic, beryllium, 
sium, silver, thallium, and vanadium) out of 23 were detected. Since 
inorganic analytes in the 1 - 4 inch interval in Component 3H, 
erage concentrations to OU3 concrete baseline concentrations result in 

c analytes (calcium, chromium, and zinc) exceeded baseline the same number. 
concentrations. Most significant of these is zinc, which exceeded the baseline by a factor almost 3. 
None of the inorganic analytes exceeded 20 times TCLP limits in the 1 - 4 inch interval of the core 
sample. 

Steel surface 
One sample of steel coatings was collected fo 
analytes (antimony, arsenic, beryllium, cob 
detected. Since only one sample of steel coatmgs was for inorganic analytes in Component 3H, 
comparison of maximum and average concentrations to OU3 paint baseline concentrations result in the 
same number. Two inorganic analytes (magnesium and zinc) exceeded baseline concentrations. Most 
significant of these was zinc, which exceeded the baseline by a factor of 4. Three analytes, cadmium 
(46.6 mgkg), chromium (210 mg/kg), and lead (2,780 mgkg), each llected in the 
Wastewater Treatment area, exceeded 20 times the TCLP limits, 20 and 100 mgkg 
(chromium and lead). 

c constituents. All but seven inorganic 
silver, and thallium) out of 23 were 

x 

SUDDltZlleIltd Media 
One loose media sample was collected for inorganic constituents. Three inorganic analytes 
(beryllium, selenium, and thallium) out of 23 were not detected. One inorganic analyte, lead (309 
mgkg), which was collected in the Wastewater Treatment area exceeded 20 times the TCLP limits. 

Summary of Semivolatile Organic Contamination 

The major media sampled in this component did not include analysis of semivolatile organic 
comunds. 
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SuDolemental Media 
sample was collected for analysis of semivolatile organic compounds. 11 

c compounds (anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, 
ene, chrysene, diethyl phthalate, fluoranthene, ideno( 1,2,3d)pyrene, phenanthrene, 

(2-ethylhexyl)phthalate) were detected. None of these analytes exceeded TCLP limits. 

Summary of Volatile Organic Contamination 

The major media 

Sumlemental Media 
One loose media 
volatile organic compounds were detected and none exceeded 20 times the TCLP limits. 

component did not include anaIysis of volatile organic compounds. 

ected for analysis of volatile organic compomds. None of the . 

Major and supplemental media in this compo 

A.IV.5.6 Combined m e  T& (3J) 
combined ~affinate ~ a n k ~  (3~) is a multild fann area (39 ft x 169 ft x 20 ft high) 
located north of the Hot Raffinate Building (3E) and west of the NAR Towers (3D). Beneath the 
raffinate tanks is a concrete pad and dike covered with acid brick. Structural steel is used as the 
structural support for the 17 vertical tanks and the stairs and catwalks. 

The Combined RaKinae Tanks received mffhks and slag leach 
evaporation for reprocessing in the Ore Refinery Plant (2A). Spent 
digested in hydrofluoric acid) was transferred to the combined 

from the Plant 9 Zirnlo process for use in this process. The anticipated co- are: barium 
carbonate; dum; ore d i m e s ;  uranyl nitrate; lubricating and cutting oils; 1 ,l , 1-trichloroethane; 
trichloroethylene; and perchloroethylene. 

re not sampled for analysis of PCBdpesticides. 

COIlcentrated them by 
id (high levels of copper 
from portable dumpsters 

From this component, two acid brick samples, two concrete core samples, one steel q n t b g s  vkmple, 
and one unknown liquid sample were collected. Following is a d&cription of c o d g n .  

gg 
,-e$.. , .. 

Summary of Radio~ogical Contamination 

%.$ 

.>:.:.:. :<.:.:.: 

..' n <....... 

Acid Brick 
A total of two acid brick samples was collected from this component for analysis of radioactive 
constituents. Of these 20 Constituents, all except three (americium-241, cesium-137, and 
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neptunium-237) were detected. For 15 of the detected radioactive constituents (lead-210, 
plutonium-239/240, plutonium-241, polonium-210, radium-226, radium-228, 
thorium-228, thorium-230, thorium-232, elemental uranium, uranium-234, 
6, and uraniUm-238), the maximum concentration of each exceeded its respective 

ine value. Technetium-99 exceeded its baseline concentration by a factor of 420, a 
larger margin than any other radioactive constituent. 

Concrete Cores 
A total of two concrete core samples from the top %-inch depth was collected from this component 
for analysis of radio titueuts. Of these 20 constituents, all except one (plutonium-238) was 
detected. For 14 of radioactive constituents (americium-241, cesium-137, 
neptunium-237, plut , polonium-210, radium-226, radium-228, technetium-*, thorium-230, 
thorium-232, eleme , uranium-234, UraniUm-235/236, and uranium-238), the maximum 
concentration of each exceeded its respedive concrete baseline value. Uranium-235/236 exceeded its 
baseline concentration by a factor of 670, a larger margin than any other radioactive constituent. 

A total of two concrete core 
for analysis of radioactive constituents. Of 
cesium-137, neptunium-237, and strontium- 
constituents @lutoniUm-239/240, t 230, elemental uranium, uranium-234, 
urauium-235/236, and uranium-238), the maximum concxmrab ‘on of each exceeded its respective 
concrete baseline value. Elemental uranium exceeded its baseline comatrat~ ‘on by a factor of 150, a 
larger margin than any other radioactive constituent. 

1-inch was collected from this component 

e t d .  For seven of the detected radioactive 
Constituents, all except four (americium-241, 

A total of two concrete core samples from a depth greater than l-ixE&p@ll& :< from this 
Component for analysis of radioactive constituents. 
(americium-241, cesium-137, plutonium-241, and strontium-90) wert$&eded. For 14 of the 
detected radioactive constituents (lead-210, neptunium-237, p l u t o d 2 3 8 ,  plutonium-239/240, 
polonium-210, radium-226, radium-228, technetium-99, thorium-230, thorium-232, elemental 
uranium, uranium-234, uranium-235/236, and uraniUm-238), the maximum concatration of each 
exceeded its respective concrete baseline value. Thorium-230 exceeded its baseline concentration by a 
factor of 180, a larger margin than any other radioactive constituent. 

these 20 condituenq, *.:$&&<>$;,;.; a~ except four 

.-...-. > .:.:.:.:. ...... /. Sumlemental Media E3 

One unknown liquid sample was collected from this component for analysis of radioactivg 

plutonium-238, plutonium-241, and radium-228) were detected. 
constituents. Of these 20 corntime-, all except six (americium-241, mium-137, n e p a k - 2 3 7 ,  
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Summary of Inorganic Contamination 

f acid brick were collected for inorganic constituents. Six inorganic analytes 
lium, cadmum, selenium, silver, and thorium) out of 23 were not detected. The 

maximum concentrations of three inorganic analytes (baxium, lead, and mercury) exceeded OU3 
baseline concentrations for concrete. Most significant of these are mercury, which exceeded the 
baseline by a factor of approximately 93. The average concentrations of three inorganic analytes 
(barium, lead, mercury) exceeded OU3 concrete baseline concentrations. Most significant of these 
was mercury, which the baseline by a factor of approximately 59. None of the inorganic 
analytes exceeded 20 

Concrete Cores 
Two concrete core samples were collected at three depths: 0 - ?4 inch, ?4 - 1 inch, and 1 - 4 inches. 
In the top half inch, all but four inorganic analytes (antimony, beryllium, selenium, and tballium) out 
of 23 were defected. The maximum concentrations of 12 inorganic anal* (aluminum, arsenic, 
barium, chromim, cobalt, copper, iron, lead, anese, mercury, nickel, and vanadium) exceeded 
OU3 baseline concentrations for concrete. Mo cant of these are cobalt and copper, which 
exceeded their baselines by factors of appro 
concentrations of 13 inorganic analytes (al , barium, cadmium, chromium, cobalt, 
copper, lead, mercury, nickel, potassium, v zinc) exceeded OU3 baseline concatrations 
for concrete. Most significant of these is mercury, which exceeded its baseline by a factor of 
approximately 8. None of the inorganic anal- exceeded 20 times TCLP limits in the top half inch 
of the core sample. 

In the second core depth, % - 1 inch, all but five inorganic analyt 
selenium, and thallium) out of 23 were detected. The maximum 
analytes (al-um, arsenic, barium, calcium, chromium, mang 
baseline Concentrations for concrete. Most significant of these is vanadium, which exceeded its 
baseline by a factor of approximately 3. The average concentrations of seven inorganic analytes 
(aluminum, arsenic, barium, calcium, chromium, manganese, and vanadium) exceeded OU3 baseline 
concentrations for concrete. Most significant of these is potassium, which exceeded i 
factor of approximately 2. None of the inorganic analytes exceeded 20 times TCLP 
half inch of the core sample. 

In the third core depth, 1 - 4 inches, all but five inorganic analytes (antimony, 
selenium, and thallium) out of 23 were detected. The maximum concentrations of 10 inorganic 
analytes (aluminum, arsenic, barium, chromium, cobalt, lead, magnesium, manganese, mercury, and 
vauadium) exceeded OU3 baseline concatrations for concrete. Most significant of these is mercury, 
which exceeded its baseline by a factor of approximately 43. The average concentrations of 10 

1 and 29, respedively. The average 

, beryllium mercury, 
ons of seven inorganic 

vanadium) exceeded OU3 
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inorganic aualytes (arsenic, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, and 
ed OU3 baseline concentrations for concrete. Most significant of these is mercury, 

its baseline by a factor of approximately 43. None of the inorganic analytes 
TCLP limits in the top half inch of the core sample. 

Steel Coatings 
One sample of steel coatings was collected for inorganic constituents. All but two inorganic analytes 
(beryllium and thallium) out of 23 were detected. Since only one sample of steel coatings was taken 
for inorganic analytes nt 3J, comparison of maximum and average concentrations to OU3 
paint baseline co t in the same number. Three inorganic anal- (cadmium, 
magnesium, andsel ed baseline concentrations. Most significant of these was selenium, 
which exceeded the b 
(1,120 mgfig), and .2 mg/kg), each of which were collected in the Combined Raffinate 
area, exceeded 20 times the TCLP limits, 20 mgkg, 100 mg/kg, and 20 mg/kg, respectively. 

a factor of 51. Three analytes, cadmium (232 mgkg), chro- 

SUDDkIXleIltd Media 
One sample of unknown liquids was coll 
(arsenic, beryllium, cadmium, mercury, silver, 
None of the inorganic analytes exceeded 20 

Summary of semivolatile Organic Contamination 

constituents. Seven inorganic analytes 
, and vanadium) out of 23 were not detected. 

The major media sarnpled in this component did not include analysis of semivolatile organic 
WIIlpOUlldS. 

SUDDleIIEIltd Media 
One unknown liquid sample was collected for analysis of semivolatil 
semivolatile organic analytes (4nitrophenol and di-n-butyl) were d 
exceeded TCLP limits. 

ccompouLds. Two 
. None of these anal- 

SummaryofVolatileOrganicCo ' tion 

The major media sampled in this component did not include analysis of volatile org 

' SuDDlemental Media 
One unlcnown liquid sample was collected for analysis of volatile organic compounds. 
volatile organic compounds were detected and, accordmgly, none exceeded 20 times the TCLP limits. 
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Summary of Pesticides/PCBs Co 'ion 

were not sampled for analysis of PCBs/pesticides. 

Pilot Plant Thorium Tank Farm (13D) is an outside, rectangular concrete containment area, with a 
shallow sump (1 ft  x 2 ft) in the southeastern comer, west of the Pilot Plant Wet Side (13A). The 
tank farm consists of three vertical cylindrical steel tanks on grade and two vertical cylindrical steel 
tanks on support pilot Plant Thorium Tank Fann stored thorium nitrate tetrahydrate 
liquid, bulk process (such as nitric acid, ammonia, and sodium hydroxide), spent solvents, 
and deionized water, ch were used or produced in the Pilot Plant Wet Side. Two of the 

te storage tanks because of the storage of spent solvents. , tanksareRCRA 

Portable pumping was used when spills or leakage occurred in the concrete containment area. 
Overhead piping was used to transfer the liquids between the tanks and the Thorium Tank Farm. 

The Pilot Plant Thorium Tank Farm has four inactive HWMUs, two of which are located in the 
southwest comer; another one is located north the Pilot Plant Warehouse (68), and the last one 
is located west of the Pilot Plant (13A). considered HWMUs because the first two 
handled solvents @PA waste code FoO2), ed ignitable liquids, and the fourth HWMU 
handled strong acids, cadmium, and chromium. t three are planned to be closed under 
RCRA, and the remaining one is to be closed through CERCLA response. Hold-up materials are the 
only materials expected to be generated by the closure of the first three HwMzfs; the materials 
expected to be generated by the closure of the remaining HWMU are lab waste and concrete. For 
more information on HWMUs, see Appendix K, Table K-1. 

53 
2.. ,... ... $$&A<Mg 

Anticipated contaminants include: uranyl nitrate; thorium; thorium r&atep w; I, I, 1-trichloroethaue; 
mineral spirits; ammonia; sodium hydroxide; diamyl amyl phosphod;+tributyl phosphate; and 
kerosene. 

From this component, two concrete chip samples and one unknown liquid sample were collected. The 
following presents the results of these samples. 

<+:.:.>.*.,.,<.:<.:.:><:.:<.:.:.:.:. 

" :<:::s 
.,,...,.. SA...< .,........ .,.,....... y ::* ..:s **.: :< 

......... 38% .;...... .... .,.. .n ..... ..... <.:.:.:. :* <+:. :.:.:.:.: 

.::<z: w$~...d:. 

Summary of Radiological Contamination 

Concrete Chi~s 
Only one concrete chips sample was collected from this coI13ponent for analysis of radioactive 
constituents. Of these 20 constituents, all except five (cesium-137, lead-210, and strontium-90) were 
detected. For 13 of the detected radioactive constituents (americium-241, neptunium-237, 

..... 
i... .... . . .  . .  . 

pl~t~nium-238, pl~t0niUm-239/240, radium-228, teChnetium-99, th~riUm-228, thorium-230, 
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thorium-232, elemental uranium, Uranium-234, uraniUm-235/236, and d u m - 2 3 8 ) ,  the maximum 1 

2 

3 

4 

5 

6 

7 

of each exceeded its respective concrete baseline value. Radium-228 exceeded its 
ation by a factor of 240, a larger margin than any other radioactive constituent. 

One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except two (cesium-137 and plutonium-241) were detected. 

Summary of Inorganic Contamination 

Concrete C h i ~ s  
In concrete, 15 of the 
concentrations of s 

anics for which analyses were performed were detected. The 
(arsenic, chromium, copper, lead, nickel, sodium, and zinc) 
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IS 

13 

exceeded OU3 concrete baseline values. The most significant of these was chromium which exceeded 14 

ls 
16 
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Sumlemental Media 18 

19 

the concrete baseline by a factor of 40. The concentdons of chromium also exceeded both the 20 
and 40 times TCLP by factors of 3.2 and 1.6, respectively. 

One unknown liquid Sample was collected for 
Of the 23 inorganic constituents, 19 anal 
cobalt, thallium, and vanadium. Three analytes were detected at concentrations greater than 20 times 
their respective TCLP limits; cadmium (greater than 20 mg/kg), chromium (greater than 100 mgkg), 
and lead (greater than 100 mgkg). 

. Those not detected were antimony, a0 

21 
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wf,;... .... ;-, ........... < .::.,::7.., ._.,........ .... ....... ...... ........ < SummaryofOrganicCo ' "on .E) ......... .. %..... 

A.IV.5.8 General  sum^ 18B) 29 

The General Sump (18B) provides treatment of co ntaminated site effluents other than sewage. The 

consists of 16 tanks, most of which are located outside in four separate concrete containment areas. 
The open area that makes up General Sump is approximately 113 ft. x 116 ft. 

Effluent from the production plants was transferred to the General Sump and comb 
processing. The effluents then were neutralized and coaguhts were added. M e r  co 

30.  
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component is located north of the Recovery Plant (8A) and west of B Street. The General Sump 

addition, the effluent was transferred to the recovery plant filter system for suspended solids and 
precipitant removal, and the resultant Ntrate was transferred back to the General Sump. At the 
General Sump, treated effluent was segregated on the basis of nitrate concentration and routed to 
either the eight million gallon Low-Nitrate Biodenitrification Surge Lagoon (18A) or the 500,000 
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gallon High-Nitrate Holding Tank (18L). Some of the wastewater streams received at the General 
ling Tower [2OCJ blowdown, Boiler Plant [lOA] blowdown, and coal pile runoff) were 
discharged directly to the Great Miami River after coagulation and settling &aments. 
con tamhmts include uranium, thorium, and spent solvents (1,l , 1-trichloroethaue; 
e; and perchloroethyelene). 

Three concrete cores (three depths) were collected to characterize the contamination in this 
component. One loose media and one steel coating were collected to support this characterization. 
The following presents the results of the analyses of these samples. 

Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except two (lead-210 and 
plutonium-241) were detected. For 14 of the detected radioactive constituents (cesium-137, 
neptunium-237, plutonium-238, plutonium-239/240, <:A,, radium-226, radium-228, technetium-99, 
thorium-228, thorium-230, thorium-232, elemen&yranium, .p; >:s:.. Uranium-234, uraniUm-235/236, and 
Uranium-238), the maximum concentration of ,&$&ceded its respective concre$e baseline value. 
Radium-228 exceeded: its baseline concentmi& +$&;; by . <...&<$>,: &mor of 510, a' larger margin than any other 
radioactive constituent. 

Only one concrete core sample from a depth of % to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except five (americium-241, 
lead-210, neptunium-237, strontium-90, and thorium-230) were detw#PwB,x ..,,... four of the detected 
rdoactive constituents (cesium-137, ,radium-228, technetium-99, ~&l1ori&-228), t*$F*>x$:e;{ the maximum 
concentration of each exceeded its respective concrete baseline value.#&d&m-228 ::y.: exceeded its 
baseline concentration by a factor of 98, a larger margin than any &aadioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except seven (americium-241, 
lead-210, neptunium-237, plutonium-238, plutonium239/240, plutOnium-241, and strontium-90) were 
d-ed. For three of the detaed radioactive constituents (radium-228, technetium-99, qid '3; 
thorium-228), the maximum concentmion of each exceeded its respective concrete base& $::A value. 
Technetium-9!3 exceeded its baseline concentration by a factor of 160, a larger margin tW any other 
radioactive constituent. 

< ~ $ $ p A ~ ~ ~ $ s * ~  

,.,$a. _ _  
..,..vi,,." 

SumlementaI Media 
Two loose media samples were collected from this component for analysis of radioactive constituents. 
Of these 20 constituents, all except one (lead-210) were detected. 
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Summary of Inorganic Contamination 

re sample from the top 1/2-inch depth was collected from this component for analysis 
tituents. Of 23 inorganic constituents, all except ten (antimony, beryllium, 

cadmium, cobalt, nickel, potassium, selenium, silver, sodium, and thallium) were detected. For 7 of 
the detected inorganics (barium, chromium, copper, lead, mercury, vanadium, and zinc), the 
maximum concentration of each exceeded its respective baseline, barium was the most significant, 
exceeding the 
the TCLP limit. # 

One concrete core s 
analysis of inorganic 
calcium, chromium, iron, lead, magnesium, and manganese) were detected. For 2 of the detected 
inorganics, barium and lead, the maximum concentration of each exceeded its respective baseline. 
B&um was the more significant, exceeding the concrete baseline by a factor of 1.5. There were no 
detections at greater than 20 times the TCLP 

One concrete core sample from a depth great 
analysis of inorganics. Of 23 inorganic co 
chromium, iron, lead, magnesium, mang 
inorganics, chromium and lead, the maximum co- 'on of each exceeded its respective baseline. 
Iron was the more significant, exceeding the concrete baseline by a factor of 1.3. There were no 
detections at greater than 20 times the TCLP l i t .  

gUmmaryofOrganicC0 - tion 

No media from this component was analyzed for organic constitue 

a factor of 20. There were no detections at greater than 20 times 

a depth of 1/2 to 1-inch was collected from this component for 
. Of23 inorganic constituents, only 9 (aluminum, arsenic, barium, 

-inch was collected from this component for 
10 (aluminum, arsenic, barium, calcium, 

detected. For 2 of the detected 

A.IV.5.9 Methanol Tank Cl8.T) 
The Methanol Tank (lar) is an aboveground, stainless steel tank (20 ft in diameter x 15 ft  high) at 
the southwestern corner of the Biodenitrification Surge Lagoon (18A). The Methanol Tank is situated 
in a concrete containment (31 ft x 41 ft x 8 ft high). The concrete floor of the contaizbent & is 
sloped to a trench located inside the containment along the west wall, and this trench is s#@ .:.:.:.: to a 
sump located in the northwestern corner of the containment. Liquids collected in the s q  are 
pumped to the Biodenitrification Surge Lagoon. 

<*<:qj<<<<M*. 

.&:5i.. <.. ,w ..,A e. 

The Methanol Tank stores methanol that is used as a food source for the biomass colony in the FEW 
biodenitrification process. The only anticipqed contaminant is methanol. a 
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One concrete chip sample and one unknown liquid sample were collected to characterize the 
in this component. The following represents the results of the analyses of this sample. 

ological Contamination 

Concrete C ~ ~ D S  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (americium-241, cesium-137, neptunium-237, 
plutoni~un-238, plutonium-239/240, technetium-99, and uranium-235/236) were detected. None of 
the detected radio ents exceeded its respective concrete baseline value. 

SuDDIemental Media 
One unknown liquid' 
constituents. Of these 20 constituents, all except 15 (americium-241, cesium-137,lead-210, 
neptuniUm-237, plutonium-238, plutonium-239/240, radium-226, radium-228, strontium-90, 
technetium-99, thorium-228, thorium-230, thorium-232, Uranium-234, and uranium-235/236) were 
detected. 

collected from this component for analysis of radioactive 

summary of Inorganic contamination 

Concrete ChiDs 
In concrete, 17 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of four detected (arsenic, cobalt, lead, aed zinc) exceeded OU3 coacrete baseline 
values. The most significant of these was lead which exceeded the concrete baseline by a factor of 
2.1. The concentrations of all inorganics for which there are TCPWw%$ere :c:::< below 20 times the 

:p.:s 
3 

limit. gy&,y<& 
<&< 3 :c* :.:.:.:.: .. 
.....A. 

SUDDlemeIld Media .<.A>*, 

In the unknown liquid sample, eight of the 23 inorganics for which analyses were performed were 
detected. Those detected were barium, calcium, copper, iron, lead, manganese, potassium, and zinc. 
There were no detections at greater than 20 times TCLP. 

No media from this component was analyzed for organic constituents. 

A.IV.5.10 Hi& Nitrate Storage Tank (18W 
The High Nitrate Tank (18M) is a 500,000 gallon vertical steel tank (60 ft in diameter) on a concrete 
diked pad. The unit was constructed for auxiliary support of the biodenitrification processing but has 
not been activated because of reduced nitrate wastes as a result of production deactivation. 
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The high Nitrate Storage Tank was intended to store high-nitrate wastes from the operation of the Ore 
(2A). The tank has not been used, but in the future it is intended to provide interim 

the uranyl nitrate 0 neutralization project. The tank is considered one 
are no anticipated co nmnhnts for the Nitrate Storage Tank Farm. 

Two concrete chip sample (one field duplicate) and one steel coatings sample were collected to 
characterize the contamination in this component. The following represents the results of the analyses 
of these samples. 

summary of Radio1 on 

Concrete Chius 
A total of two con 
constituents. Of these 20 constituents, all except six (cesium-137, neptunium-237, 
plutonium-239/240, plutonium-241, strontium-90, and technetium-99) were detected. For one of the 
detected radioactive constituents (lead-210), the maximum concatration of each exceeded its 
respective concrete baseline value. Lead-21 baseline concentration by a factor of 2.3, a 
larger margin than any other radioactive cons 

S-1 of Inorganic Contamination 

les was collected from this component for analysis of radioactive 

Concrete C ~ ~ D S  
In concrete, 16 of the 23 inorganics for which analyses were performed were.d&cted. The 
concentrations of three detected (chromium, selenium, and vanadium) exceeded OU3 concrete 
baseline values. The most significant of these was selenium which :i%?e&~@ the concrete baseline by 
a-factor of 5.S. The concentrations of all inorganics for which there &e :s:$9.<&<i*& TCLP limits were below 20 
times the limit. The field duplicate sample had similar results, suppcming .:.:<.:. h e  original sample. 

Steel Coatings 
In steel coatings, 17 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of barium exceeded OU3 paint baseline value by a factor of 7.2. The concentrations 

:>::$$ 

a ;sda$$:w,. 

of two inorganics (barium and lead) exceeded 20 times the TCLP limits. 

<<.:A 
* S$ 

K<$ 

Summary of Organic Contamination $$$ 
.:.:.,.:. .:.: ..... . . ...,. 
.:.::.:$, *w.:3<<<.:. 

No media from this component was analyzed for organic constituents. 

A.lV.5.11 Main Tank Farm (19A) 
The Main Tank Farm (19A) is an open area with four horizontal storage tanks on concrete supports 
and two vertical tanks on concrete pads. The tank supports are approximately 20 ft high and are 
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within a secondary containment system comprised of concrete diking approximately 4 €eet high. The 
was installed in 1986 to replace the Old North Tank Farm (19D) for receipt and 

Farm has one inactive hazardous waste management Unit 0 located on the 
east side of the building. This unit is considered a HWMU because it reportedly handled strong acid. 
Therefore, clean closure is planned under RCRA. Acid is the only material expected to be generated 
by the closure of this H\KMu. For more information on Hwuus, see Appendix K, Table K-1. 

The tanks have neve; 
criteria contained in 
contamination. There 
performed to co 
indicate an average total surface contmimtion of lo00 dpd100 d (beta-gamma), well below the 
sampling criteria of 5000 dpxd100 at?, and an average removable surface contamination of 
230 dpd100 d (alpha), well below the sampling criteria of 1000 dpm/lOO d. Therefore, no 

Appendix A.3) within each material type assoc 
characterization. 

A.IV.5.12 
The Pilot Plant Ammonia Tank Farm (19B), constructed in 1986, Contains two anhydrous ammonia 
tanks, approximately 20,000 gallons each. The two tanks are located in the open in a concretediked, 
partially subgrade structure located southwest of the Pilot Plant complex (13A, 37, and HA). The 

heduoride (UF& to uranium tetrafluoride (UFJ operations and the 
Anticipated Contaminants include ammonia, hydrogen fluoride, potas 
acid. 

, and contamination levels are not anticipated to exceed sampling 
. Furthermore, an inspection revealed no visible chemical 
intrusive samples were planned for the component. A survey was 

of significant radiological surface contamination. The results 

intrusive samples were scheduled for this compo eline come mat^ 'om of co mmillam (see 
component have been used for 

pilot Plant Ammonia Tank Farm stored anhydrous ammonia to 'mot Plant uranium 
only briefly. 

on&, and hydrocbloric 

Because there is little or no evidence of contambation, no intrusive samples were planned for the 
component. A survey was performed to conhn the absence of significant radiological surface 
co- 'on. The results indicate an average total surface contamination of 466 cipd100 t d  

(beta-gamma), well below the sampling criteria of 5000 dpd100 cm2, and an average &&le .% 

surface contamhation of 291 dpm/lOO td (beta-gamma), well below the sampling mite& of 
lo00 dpd100 d. Therefore, no intrusive samples were scheduled for this compnent,&nd .:,;:.:.> baseline 
concentrations of contaminants (see Appendix A.3) within each material type associated%% this 
component have been used for characterization. 
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A.N.5.13 Old North Tank Farm (19D) 1 

2 

3 

4 

5 

6 

7 

8 

9 

Tank Farm (19D) is approximately 130 ft square and located north of the Main Tank 
the northeastern corner of 2nd Street and B Street. The Old North Tank Farm is 

orth portion of the original 1950s Bulk Tank Fann. 

With the renovation of the Old North Tank Farm, which began in 199 1, seven of the eight 
aboveground horizontal tanks have been removed, leaving only the concrete foundations for the tanks. 
The facility currently containa one aboveground vertical tank (Tank 13, one aboveground horizontal 
tank (Tank 18), a sump, and the remaining portion of the original sump drainage ditch. .... v*... .,* .......... ......... 4.* ,.....:.:...:< .. . .......... 

<- .<a*> :...:<.. x p ,  ........ 
The Old North Tank h3& two HwMus'. one is located north of the component itself; .:.:.:.:... ..x.:,:.: 

10 

11 
.:.:.:.:. .<<::.:.. 

the other is in the cent& :s+, o@he ..:.:+:.:., building. The first is considered a HWMU because it is reported.to l2 

13 

14 

15 

16 

......... 
have handled h y & o @ $ ~ ~ o ~ &  the second handled me first is to be 
under RCRA, the second through CERCLA response Hold-up materials are the only materials 
expected to be generated by the closure of either of these units. For more i n f o d o n  on HWMUs, 
see Appendix K, Table K-1. 

17 

18 

19 
... :.: .... :.:.:.:.:. ..... . . .  ........ P 

21 
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P 

a.:.::< ..;. 
.:.:< .,.,. &, , Bulk storage &&;. .x,&.>y<: 

The tank farm provided the bulk storage of liquid chemicals for use throughout the FEW site and 
dilute hydrofluoric acid @HF) recovered during operations of the Green Salt Plant (4A). Anticipated 

anhydrous ammonia, hydrofluoric acid 0, dilute HF, potassium fluoride, and 
hydrochloric acid. . a  
co mmhants are: 

25 

26 From this component, four concrete core samples, one steel co 
liquids samples were collected. Following is a description of 27 

, and two unlrnowa 

. 2 8  

Summary of Radiological Contamination 29 

30 

Concrete Cores 31 

32 

33 

36 

35 

36 

37 

38 

39 

40 

A total of two concrete core samples from the top %-inch depth was collected from this component 
; ~ p < : 5 < i ~ ~ < : : ? ~ ~ ~  

for analysis of radioactive constituents. Of these 20 constituents, all except five (amWci*%1, .:.:.:.:. 

cesium-137, plutonium-238, plutoniUm-239/240, and radium-228) were detected. For $@of the 
.detected radioactive constituents (neptunium-237, and polonium-210), the maximum con&ation ......... 

each exceeded its respective concrete baseline value. Neptunium-237 exceeded its base&e 
of 

concentration by a factor of 1.7, a larger margin than any other radioactive constituent. 

A total of three concrete core samples from a depth of % to 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except five (cesium-137, . .  

A.IV-277 09/09/95 2:45am. 
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neptunium-237, plutonium-238, plutonium-239/240, and strontium-90) were detected. For five of the 
active constituents (thorium-230, elemental uranium, uranium-234, uranium-235/236, 

8), the maximum concentration of each exceeded its respective concrete baseline 

active constituent. 
uranium exceeded its baselie concentration by a factor of 4.8, a larger margin than 

A total of three concrete core samples from a depth greater than 1-inch was collected from this 
component for analysis of radioactive constituents. Of these 20 constituents, all except six 
(cesium-137, neptunium-237, plutonium-238, plutonium-239/240, strontium-90, and thorium-228) 
were detected. Non 
value. 

Suuulemental Media' 
One unlmown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except 14 (americium-241, cesium-137,1ead-210, 
neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, polonium-210, radium-228, 
strontium-90, technetium-99, thorium-228, thonuin-230, and thorium-232) were detected. 

tected radioactive constituents exceeded its respective concrete baseline 

Summary of Inorganic Contamination. 

Concrete Cores 
A total of two concrete core samples from the top %-inch was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents; all except five (antimony, kryllium, selenium, 
silver, and thallium) were detected. For 10 of the detected inorganics (aluminum, arsenic, barium, 
chromium, cobalt, copper, iron, mercury, potassium, and zinc), thc?%W&i@m ?;E . concentrationofeach 
exceeded its respective concrete baseline value. Of the inorganics ~ 4 %  =s2.&y>2s,; co&ntrations greater than 
baseline, lead was the most significant, exceeding the concrete baselb ?& by factor of 37. The lead 
concentration of inorganics in two samples of the top %-inch of c o d  cores from this component 
exceeded 20 times the TCLP limit. The samples were collected from the Bulk Storage Area and the 
sump Area. 

A total of two concrete core samples from a depth of % to 1-inch was collected from this component 
qp~y$p.:<g..~~ 

for analysis of inorganics. Of 23 inorganic constituents, all except five (antimony, b~ryE#m, .:.:.:.:. 

cadmium, selenium, and thallium) were detected. For six of the detected inorganics (alu&bum, .:.....:. 

arsenic, calcium, lead, mercury, and manganese), the maximum concentration of each ex&eded .WJ, its 
respective concrete baseline value. Of the inorganics with concentrations greater than b a k e ,  
mercury was the most significant, exceeding the concrete baseline by a M o r  of 6.6. There were no 
detections at greater than 20 times the TCLP limit. 
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A total of two concrete core samples from a depth greater than l-inch was collected from this 
analysis of inorganics. Of 23 inorganic constituents, all except four (antimony, 

, and thallium) were detected. For three of the detected inorganics (calcium, lead, 
the maximum concentration of each exceeded its respective concrete baseline value. 

with concentrations greater than baseline, lead was the most significant, exceeding 
the concrete baseline by a factor of 1.2. There were no detections at greater than 20 times the TCLP 
limit. 

Steel Coatings 
One steel coat 
analyzed, 16 were 
silver, thallium, and 
baseline for one . Arsenic exceeded its baseline by a factor of 1.6. The Concentration 
of lead exceeded 20 times the TCLP limit (greater than 100 mg/kg). This sample was from the sump 

analyzed for inorganic constituents. Of the 23 inorganic constituents 
ose not detected were antimony, beryllium, cadmium, selenium, 

. The maximum of the validated results exceeded the OU3 paint 

area. 

Swulemental Media 
One unknown liquid sample was analyzed for 
were detected. Those detected were al 
sodium, and zinc. There were no detectio 

summarg of semivolatile organic c 

c constituents. Of the 23 inorganics, eight 
c, calcium, iron, magnesium, potassium, 
20 times the TCLP limits. 

No major media were analyzed for semivolatile organic contaminati on. 

SuDulemental Media 
One unknown liquid sample was analyzed for semivolatile organic 
detections. 

on. There were no 

Summary of Volatile Organic Contamination 

No major media were analyzed for volatile organic co- on. 

.:.>>;. $$$ 

.,.. . .... :,::.:.: 
SuDulemental Media 

'on. There wer@o One unknown liquid sample was analyzed for volatile organic co- 
detections. 

.::A+: ,\<.>, .... .... r .,.... ............. . . . 

Summary of PesticidesPCB Contamination 

No major or supplemental media were analyzed for peSticide/PCB contaminati on. 
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A.IV.5.14 Elevated Potable Storage Tank (20D) 
table Storage Tank (20D) is located along E Street, east of the Metals Fabrication 

of the Plant 6 Warehouse (79). The Elevated Potable Storage Tank is a steel 
t in height supporting a 210,OOO-gallon water storage tank. The tank is used to store 

roperty fire protection and other potable uses. The water is received from Well Houses 
1, 2, and 3 (20E, 2OF, and 2OG, respectively). 

Since it is anticipated that contamination levels do not exceed sampling criteria contained in the W A  
and an inspection indicated no visible chemical contamination, no intrusive samples were planned for 
thecomponent. A performed to confirm the absence of significant radiologid surface 

cate an average total surface commination of 1048 dpd100 Cmz 
(beta-gamma), well ing criteria of 5000 dpm/100 cd, and an average removable 
surface contaminati 00 cm2 --gamma), well below the sampling criteria of 
10oO dpm/lOo cd. Therefore, no intrusive sii~tlples were taken, and baseline concentrations of 
c0ntamrnant.c (see Appendix A.3) within each material type associated with this component have been 
used for characterization. 

.::. ;?.:.: 
A.w.5.15 proceSs Water Storage (20m ,$#&, ,$ .$x. 
Process Water Storage Tank (20H) is a 750,OCl&-&n, reinforced concrete tank situated between the 
Boiler Plant (1OA) and the Cooling' Towers &%.& (Z). <M<WW,A "&e tank is equipped with a flexible membraue 
interior liner and has been used to store water necessary for production activities. 

Since it is anticipated that co- ' 'on levels do not exceed sampling criteria contained in the WPA 
and an inspection revealed no apparent visible chemical co- * 'on,.no intrusive samples were 
planned for the component. A survey was performed to confirm W m  of significant 
ridiological surface contamination. The results indicate an average t& *x&$x&q+.: surface contamination of 
1167 dpd100 cm* (beta-gamma), well below the sampling criteria o&Wcipm/l00 s:?: ax?, and an 
average removable surface contamination of 41 dpd100 cm2 (alphayM $weell below the sampling criteria 
of loo0 dpm/lOO d. Therefore, no intrusive samples were scheduled for this component, and 
baseline concentrations of contamman * ts (see Appendix A.3) within each material type associated with 
this COIIlponent have been used for characterization. 

$y$$$4$s*p;*a$ 5.):;. y<.: 

' & :' 
.: 39s x A.IV.5.16 Tricklin~ Filters (2S-I) 

The Trickling Filters (25H), comprised of two concrete trickling filters (each.40 ft in diamaer) and a 
concrete secondary clarifier Unit, is located in the FEh4P Sewage Treatment Area. The &ckhg 
Filters provides aerobic bacterial digestion of domestic sewage from the FEMP site. Sg&ckling 
filters are operated in series, and each trickling filter comprises an open concrete tank filled with a 
bed of porous slag pieces three-to-four inches in diameter, a four-arm rotary distributor, and an 
underdrain system. Decant from the two Primary Clarifier Basins (25G) is pumped to a trickling 
filter and sprayed over the slag bed via nozzles located at regular intervals along the arms of the 
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rotary distributor. Effluent exiting the underdrain system from the first trickling filter is then routed 
trickling filter, and effluent is often recirculated through the trickling filter system three 

r polishing. Effluent exiting the trickling filters is routed via in-groM concrete 
econdary clarifiers for settling. The secondary clarifiers overflow to the Chlorination 

r chlorination, and settled material is transferred to the head of the sewage treatment 

1 

2 

3 

4 

5 

6 system for subsequent treatment. There are no anticipated contaminam for this component. 

A total of one concrete core sample and one unknown liquid sample were collected. 
7 

8 

9 

summary of Radio1 on 10 

Concrete Cores 12 

. . Onlyoneconcrete 'from the top %-inch depth was collected from this component for 13 

11 

analysis of radioactive constituents. Of these 20 constituents, all except seven (cesium-137, 
neptunium-237, plutonium-238, polonium-210, radium-228, strontium-90, and uranium-235/236) were 
detected. For two of the detected radioactive constituents (lead-210 and technetium-99), the 
maximum concentration of each exceeded its r 
exceeded its baseline concentration by a factor 
constituent. 

Only one concrete core sample from a depth of % to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except eight (cesium-137, 
neptunium-237, plutonium-238, plutonium-239/240, po1oniUm-210, radium-228, strontium-90, and 
uranim-235/236) were detected. For two of the detected radioactive constituents (technetium-W, and 

concrete baseline value. Technetium-99 
larger margin than any other radioactive 

14 

15 

16 

17 

18 

19 

20 

21 

tz 

23 

24 

thorium-230), the maximum concentration of each exceeded its e baseline value. 25 

Technetium-99 exceeded its baseline concentration by a fador o 
radioactive constituent. n 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except eight (cesium-137, 

er margin than any other 26 

28 

29 

30 

31 neptunium-237, plutonium-239/240, polonium-210, radium-228, strontium-90, technetium-99, and 
uranium-235/236) were detected. None of the detected radioactive constituents exceeded its 
respective concrete baseline value. 

~~~~,~ 

..: $8 :. 
.:.:.:.:. ...... ... ?::::::: ':. 

.:.:.:.:. ..... ...... Y w. =<.:.. .:.:.:<; :s+ 

,= ..... .... S ~ ~ ~ l e m e n t a l  Media . . .  . .  , 

One unknown liquid sample was collected from this component for analysis of radioactive3'+' 
constituents. Of these 20 constituents, all except four (americium-241, cesium-137, plutonium-238, 
and strontium-90) were detected. 38 
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Summary of Inorganic Contamination 

e core saxIq.de from the top %-inch was collected from this component for analysis of 
23 inorganic constituents, all except 12 (antimony, beryllium, cadmium, chromium, 

cobalt, copper, mercury, nickel, potassium, silver, sodium and thallium) were detected. samples 
exceeded 20 times the TCLP limit. For nine of the detected inorganics (aluminum, arsenic, barium, 
calcium, lead, magnesium, manganese, vanadium and zinc), the maximum concatration of each 

value. Of the inorganics with concentfatiODs greater than 
cant, exceeding the concme baseline by a factor of 3.7. 

Only one concrete from the second %-inch was collected from this component for 
organic constituents, all except 12 (antimony, beryllium, cadmium, 

chromium, cobalt, copper, mercury, nickel, potassium, silver, sodium and thallium) were detected. 
For nine of the detected inorganics (aluminum, arsenic, barium, calcium, lead, magnesium, 
manganese, vanadium and zinc), the maximum concatration of each exceeded its respective concrete 
baseline value. Of the inorganics with co 
significant, exceeding the concrete bas 

Only one concrete core sample from a 
component for analysis of inorganics. 
beryllium, cadmium, chromium, cobalt, copper, mercury, nickel, potassium, silver, sodium and 
thallium) were detected. For eight of the detected inorganics (aluminum, arse~Gc, barium, calcium, 
lead, manganese, vanadium and zinc), the maximum concentration of each exceeded its respective 
concrete baseline value. Of the inorganics with concatrations gr aseline, vanadium was 
the most significan, exceeding the concrete baseline by a factor of 4 

Smlemental Media 
One unknown liquid sample was collected for analyses of inorganic constituents. 13 of the 23 
inorganics for which analyses were perfomed were detected. Not detected are autimony, arsenic, 
beryllium, cadmium, chromium, nickel, selenium, silver, thallium, and vanadium. None of the 
detected constituents exceeded the respective TCLP limits. 

Summarg of organic Contamination 

No media from this component was analyzed for organic constituents. 

11s greater than baseline, vanadnrm ' was the most 

four inches was collected €tom this 
, all except 12 (antimony, 

A.IV.5.17 Elevated Water Storage Tank (26B) 
The Elevated Water Storage Tank (26B) is a 350,000-gallon, steel water storage tank, 265 ft above 
grade, with associated Pump House, located north of the Pump House-HP Fire Protection (26A). The 
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Elevated Water Storage Tank was installed to provide the site with a water supply for fire protection. 
owes three pumps that draw water from the tank as required. 

cipated co ntaminants and the results of radiological surveys do not exceed sampling 
ed in the WPA. Furthermore, there is little or no evidence of contamination. 

Therefore, no intrusive samples were planned for the component. A survey was performed to 
confirm the absence of significant radiological surface contamination. The results indicate an average 
total surface contamination of 1013 dpm/lOO d (beta-gamma); well below the sampling criteria of 

(beta-gamma), well 
average removable surface contammt~ ' 'on of 387 dpm/lOO cm2 

sampling criteria of lo00 dpd100 an2. Therefore, no intrusive 
component, and baseline concentfations of contaminants (see 
al type associated with this component have been used for 

characterization. 

A.IV.5.18 Fire Training; Tank (73Q 
Final removal of the Fire Training Tank occuned in September 1994 as part of Removal Action 28. 
(For a complete list and description of all Removal a:.. Actions, see Table 1-2.) The Fire Training Tank 
was a small steel tank located in the middle of &&-footdiameter .::< Fire Training Pond (73B) and 
drain pit near the northern boundary of the FEME??!, along B Street. The Fire Training Tank was 
used for training fire brigade members in fi@king .,:<we, liquid fires. The steel tank (which was 
never filled) was used to simulate a combustible liquid tank. 'Anticipated contaminants include 
uranium, used oils, toluene, and waste solvents and paint thinners. 

ckhbustible *w+;<*< 

The Fire Training Tank was part of the Fire Training Facility and therefore part of the HWMU 
comprising that facility. For a description of this HWMU, see Sect&k%?F".l. 12, the Fire Brigade 
Training Center Building. For more information on HWMUs, see .,.. :: .,> .......... <%: K, Table K-1. 

The Fire Fighting Tank was outside of radiologically controlled ar& little or no evidence of 
contamlnah . 'on existed. Furthermore, the tank was insignificant in size. Therefore, no intrusive 

Appendix A.3) within each material type associated with this component have been used for 

. 

.:.;,:<,,,. .... "... . 
3% p 
r...... 

samples were scheduled for the component, and baseline concentrations of con- (see 

characterization. 

A.IV.5.19 Confined SDace Burn Tank (73E) 
Final removal of the Confined Space Burn Tank (73E) occurred in December 1994 as 
Removal Action 28. (For a complete list and description of all Removal Actions, see 
and Table 1-2.) The Confined Space Burn Tank was located north of the process area and south of 
the Fire Brigade Training Center Building (73A). (Final demolition of 73A occurred in September 
1994.) The Confined Space Burn Tank was a horizontal, steel tank situated directly on the ground 
surface. The east end of the tank has been removed for training purposes. The tank was originally 
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located at the Old Tank Farm (19D) and then located outside the process area. The tank was released 
s area under DOE guidelines for release of materials without radiological restrictions 

ion. The only anticipated contamrnant was hydrofluoric acid. 

Space Burn Tank was part of the Fire Training Facility and therefore part of the 
HWMU comprising that facility. For a description of this HWMU, see Section A.IV.1.12, the Fire 
Brigade Training Center Building. For more information on HWMUs, see Appendix K, Table K-1. 

The Confined Space Burn Tank was outside of radiologically controlled areas, and an inspection 
indicated no visible 
(approximately 20 ft 1 
component. Asurv 

an average total surface con tamination of 1185 dpm/lOO cm2 
(beta-gamma), well below the sampling criteria of 5000 dpd100 d, and an average removable 
surface contamination of 198 dpd100 

of contaminants (see Appendix A.3) within each lnaterial Y .  type associated with this component have 

mambation. Furthermore, the tank was insignificant in size 

med to confirm the absence of significant radiological surface 
6 ft in diameter). Therefore, no intrusive samples were planned for the 

(alpha), well below the sampling criteria of lo00 dpd100 
d. Therefore, no intrusive samples were scheduled for this component, and baseline concatmti Om 

been used for characterization. 

Non-RCRA Drums (G-009) are stored in or on many of the components in the OU. Drummed 
materials include recyclable residues from production and waste treatment activities, wastes, 
high-grade compounds, and contaminated materials. A majority of the Non-RCRA Drums are 
currently stored under roof at the Plant 1 Pad (74T) or inside former production facilities, such as 
Metals Production Plant (9A), Metals Fabrication Plant (6A), 
Non-RCRA Drums are typically standard 55 gallon drums that 
deteriorated. 

As discussed in Section 1.2 (Volume l), the characterization and disposition of drummed waste (both 
RCRA and non-RCRA), thorium waste, and product inventory is part of the scope of Removal Action 
9. These materials are not part of the final medial decision for the OU3 RUFS Report. Therefore, 
no sampling of these materials occurred as part of the OU3 RVFS characterization s 
because these materials belong to OU3, a summary is presented in this document. 
This material was classified as an inventoried material for two basic reasons: 

a The material was in inventory, either as a waste, a product, or an inte 
product intended for processing, when the FEW mission changed from 
production to cleanup in 1989; or 

a It has been generated as a result of removal actions or daily operation and 
maintenance activities at the FEW since production ceased. 

A.N-284 09/09/95 245n.m. 
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This material was placed into one of three categories. They are defined as: 

cludes uranium metal products that have a uranium concentration above that which 
mcal to recover. Product inventory includes material ranging from contaminated soil, 

rocks, sand, bricks, and ceramics to fuel elements and cores. 

The FEMP is pursuing several options for the removal of these materials, including the following: 

0 
0 emment (non-DOE) facilities; 

0 
0 

storage at, other DOE facilities. 

If efforts toward all of these options are unsuccessful, the FEW will seek declaration of these 
materials as "wastes" and subsequent off-site disposal consistent with the strategy for low-level wastes 
(Removal Action 9). 

ThOliUIl l  

This category includes a variety of end produ 
the FEW from the early 1950s through the 
Because of its extensive thorium capabilities, the FEMP was designated as the DOE'S national 
repository for thorium. Much of the thorium merial  stored at the site has now been designated as 
"excess", making it available for disposal. 

ced as part of the thorium refining process at 

Other 
This category includes containerized inventoried material which is 
product. 

Based on actual analytical results or process howledge, these inventory categories are further 
segregated by its regulatory status. The descriptions of the various regulatory status options are: 

ed as either thorium or 

0 Non-RCRA; Based on either actual analytical results or process knowledge, 
the material is not hazardous under 40 CFR 261.3. 

RCRA. Based on either actual analytical results or process knowledge, 
material is .hazardous under 40 CFR 261.3. This material may have 
generated by removal d o n s  andor closure of a Hazardous Waste 
Management Unit 0. 

0 

0 Uncharacterized. This material can not be characterized as RCRA or 
non-RCRA either by analytical results or by process knowledge. 
Uncharacterkl materials are stored based on their origin and process 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

P 

21 

22 

23 

26 

25 

36 

27 

m 
29 

30 

31 

32 

a 
34 

35 

36 

37 

38 

' 3 9  

40 

41 

42 

43 

AN-285 



FEMP-OU3-RVFS-DRAFT 
!September 11.1995 

knowledge, until the material can be characterized. If the material is 
suspected of being RCRA, it is stored in a RCRA storage facility. 

through A N - 9  provide a summary of each inventoried material type and regulatory 
dudes a listing of the number of containers, the net weight, and (when applicable) the 

appropriate EPA hazardous waste d e s .  Each table is grouped by the category of inventoried 
material and its regulatory status (e.g., Procluct RCRA). The inventoried materials are then further 
grouped by current storage location and material descriptions. 

Table AN-10 provid 
inventoried materials. 
August 21, 1995, and 

A.IV.5.21 RCRA Drums (G-010) 
RCRA Drums (G-010) are located in specially designed and mntrolled facilities throughout OU3, 
including the KC-2 Warehouse (63), Plant 6 Warehouse (79), Plant 8 Warehouse (80), Plant 9 
Warehouse (81), and other facilities. Most of the drummed material is classified as mked-RCRA and 
radiological waste; therefore, no immediate 

See A.IV.5.20 for a discussion of all invent , including Drums (RCM and Non-RCRA). 
Tables A N - 1  through A.IV-10 list the number of &miners and net weight of inventory material 
(both currently on-property and shipped as of August, 1995). The majority of these tables are 
organized by storage location and material description. 

of the number of containers and net weight for all categories of 
includes both inventory material currently active (on-property) as of 
ry that has been shipped off-site from 1989 to 1995. 

' onhasbeenidentified. 

> : < ~ A > y ~ : y $ $ ~ ~ ~ .  A.lV.5.22 lnventorv (G-011) <*:y Y..... 

Iriventory (~-011) includes materials produced under the former proci;$ctioQkission of the FEMP as 
@:pH*& 

product. Both uranium and thorium metal are encompassed in this *gory. 4;r, These materials are 
stored throughout many of the components in OU3. 
See A.IV.5.20 for a discussion of all  inventory material, including Drums (RCRA and Non-RCRA). 
Tables A N - 1  through AN-10 list the number of Containers and net weight of inventory material 
(both currently on-property and shipped as of August, 1995). The majority of these tables are 

y$$ ,*A. 

organized by storage location and material description. 

A.IV.5.23 Mobile Containers kaAand) (G-012 ...... ... 

The Mobile C o m r s  (G-012) are steel vesselstsed to package and ship FEW waste &-site #<:> to a 
permanent waste disposal facility. The location and quantity of the containers varies cMy+The 
containers are screened under Nuclear Regulatory Commission (NRC) and DOE guidelines and U.S. 

. Department of Transportation (DOT) regulations before b e i i  shipped off-site. 

;g*,Wg$*y>5~y~ 
~ c.:.:.:. '+>. 
,,, $3 7 

A.y<: ,...... .:<.:.:. 

Since there are no anticipated commimnts and little or no evidence of contamination, no intrusive 
samples were taken from the component. Since there are no volumes or weights associated with the 
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component because the number and location fluctuates, the co- source term will not include 
n from this component. Baseline concentrations of commhants (see Appendix A.3) 

been used for characterization. 

This component category includes two buried components that contain (or previously contained) 
waste, product, or chemicals. These containers hold residual quantities of material. The 
underground storage tanks included in this category, most of which have been removed, are described 
in Section 1.0 (Vol 

by past spills and/or 

Leakage from these belowground containers is a potential source for 
water. The soil surrounding these containers is likely contaminated 
are addressed by OU5. 

The Fire Training Burn Trough (73D) is a 4-foot ' 2o-foot steel trough, which was used for training 
fire brigade members in fighting volatile liquid fires. It was located on the northern boundary of the 
site on B Street. The Burn Trough is partly subgrade, where used oil was ignited for extinguisher 
training. Anticipated contamham are oroethane, and copper. 

The Fire Training Burn Trough was part of 
h M U  comprising that facility. For a des HWMU, see Section A.IV. 1.12, the Fire 
Brigade Training Center Building. For more infonnation on HWMUs, see Appendix K, Table K-1. 

raining Facility and therefore part of the 

Although the Burn Trough was removed as part of Removal Action 28, it is still waiting for size . 

reduction before it can be containerized. (For a complete list and description of Removal Actions, 
see Table 1-2). No intrusive sampling was scheduled for the Fire 
baseline concentrations of con tamham (see Appendix A.3) within 
this component have been used for characterization. 

A.IV.6.2 Undermound Storage Tanks (G-005) 
Underground Storage Tanks (G-005) currently comprises seven underground tanks. At one time, the 
FEMP site contained 17 underground tanks at various locations. Ten were removed in 1990 as part 
of the site-wide underground storage tank (VST) removal program. The surrounding areas from the 
removed underground tanks are undergoing interim remediation. 

Of the seven remaining underground tanks, four contain petroleum products and three 
wastewater residuals that may contain spent solvent residues, uranium, thorium, stro 
technetium-99, and radium. The anticipated contaminants for the underground tanks are petroleum 
c o q u n d s ,  waste oils, and solvents. 

Trough; therefore, 
etral type associated with 
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No intrusive sampling was scheduled for the Underground Storage Tanks; therefore, baseline 
of contamhum (see Appendix A.3) within each material type associated with this 

ed for characterization. 

This component category includes eight areas with large volumes of exposed material containing low 
levels of contamimnts, all stored without containment. 

A.lV.7.1 Soil Piles (G-013) 
Soil, Rubble, and 
Soil and debris have 
and routine maint 
activities involving c5 
elements of these piles are the soil piles in the northwestern comer of the production area of the site, 
including the Third Street Dirt Pile. The Soil Pile do, however, include all such piles throughout the 
ou. 

Debris Piles (G-013) is a collective grouping of piles at the FEW. 
rated on-property as a result of construction projects, removal actions, 
e piles were defined as a grouping primarily because of on-going 
neration and/or movement of these piles on-property. The primary 

Approximately 1,OOO,OOO ft3 of material is co 
piles are discussed as follows. 

East of Building 2A 
The soil pile located east of the Plant 2 East Pad (74A) and south of the corner of B Street and 2nd 
Street in Grid 19 consists of 393 ft' of dirt rubble. 

in the soil piles. The 12 primary. current soil 

. .  

*syp.*g..;wJ :.:.:.:.:. 3 

*.,..,*.a .....E 

E; Southwest of Building 8A 
The soil pile located southwest of the Recovery Plant (8A) awl south&$ p:v..,.. theRotary .A*. ., Kiln/Drum 
Reconditioning Building (8C) in Grid 20 consists of 62.3 ft3 of dirt r&ble.' i..... ...... . 

South of Building 8A 
The soil pile located south of the Recovery Plant (8A), south of the Rotary Kilnfl)rum Reconditioning 
Building (80 ,  in Grid 20 consists of 265 ft! of dirt rubble. 

*$::$ ::.:.*.: &- 

Southeast of Building SA 
The soil pile located southeast of the Rotary Kiln/Drum Reconditioning Building (8 
of the Plant 8 East Pad (74C) in Grid 20 consists of 2,945 ft3 of dirt rubble. 

South of Building 80 
The soil pile located south of the Plant 8 Warehouse Building (80) in Grid 20 consists of 6,412 ft3 of 
dirt rubble. 
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West of Building SA i 

ocated south of the Plant 5 Covered Storage Pad (5F), west of the Plant 5 Ingot 2 

3 

4 

5 

g (5B), and north of the Plant 5 Filter Building (5E) in Grid 12 consists of 1,244 ft3 

North of Building 9A 6 

The soil pile located southeast of the Plant 9 Warehouse Building (81) and north of the Special 
Products Plant (SA) in Grid three consists of 1,094 ff of dirt rubble. 

BetweenRailroad 10 

The soil pile locat 
in Grid nine consists ft3 of dirt rubble. 12 

7 

8 

9 

Boiler Plant (1OA) and south of the KC-2 Warehouse Building (63) 11 

13 

14 

Is 

16 

ThirdStreetDirtPile 17 

18 

19 

20 

East of Coal Pile Run off Basin 
The soil pile located east of the Cod Pile Runoff Basin (18C) in Grid 11 consists of 187 ft3 of dirt. 

The soil pile located south of Quonset Hut 3 ( 
consists of 803,589 ft3 of dirt rubble. 

Southwest of Building 15 21 

north of the Plant 1 Pad (74T) in Grid 17 

The soil pile located southwest of the Lab Building (15) in Grid 21 consists of 84.3 ff of dirt rubble. P 

North of Building 67 

Warehouse (Component 67) in Grid 24 consists of 1,006 ft3 of dirt 

The are no anticipated contaminants for the soil piles. 

The soil pile located north of the Plant 1 Storage Pad (74") and no Plant 1 Thorium 

From this component, 59 soil samples were collected. No major media was collected from this 
component. 

Summarg of Radiological Contamination . 

.Su~~lemental Media 
Thirteen soil samples were collected from this component for analysis of radioactive 
these 20 constituents, all except five (americium-241, neptunium-237, plutonium-241, strontium-90, 
and thorium-227) were detected. 
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Summary of Inorganic Contamination 

es collected from this component, eleven were submitted for analysis of inorganic 
. Only ten of these 11 samples included analysis for antimony. Of these samples 

submitted, detections were reported for 19 of the 23 inorganic analytes. Those analytes not detected 
were antimony, mercury, silver, and thallium. Twelve of the analytes reported detections in 100% of 
all samples submitted. These prevalent analytes include aluminum, arsenic, barium, calcium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, sodium, vanadium, and zinc. 
Only one sample ex 

summary of semiv c Contamination 

Sumlemental Media 
Twelve of the 59 soil samples were submitted for analysis of semivolatile organic constituents, only 
eleven of which included carbazole analysis. Of these samples submitted, detections were reported 
for 19 of the 23 inorganic analyt 
in 75% of samples submitted. There were no 

Si,unmary of Volatile Organic C 

times TCLP for lead (greater than 100 mgkg). 

fluoranthene and pyreae, reporting detections 
om for 20 times greater than TCLP. 

Sumlemental Media 
One to twelve samples were submitted for analysis of volatile organic constituentk One detection out 
of the 33 volatile organic analytes was reported. This detection was for acetone, which reported 
detections in two of six total samples submitted. There were no dettSw&%r 20 times greater than m; 

......d 4 ..,..... .. ...... 
TCLP. &jss.$; 

& 7 :.* ......... ? $  Summary of P&ades/PCB Contamination ,ab,> 

Smlemental Media 
Eleven to twelve samples were submitted for analysis of pesticides/PCB wnstituents. detections were 
reported for nine out of 28 pesticidem aualytes. The most prevalent was aroclor-1254, having. 
detections in 42% of the samples submitted. There were no detections for TSCA li@s. & w.: 

@j A.IV.7.2 Rock Salt Pile South of Building 61 (rock salt) Cpaol] 

The Rock Salt Pile south of Building 61 (P-001) is a bulk storage pile of commercial r&K&t. The 
salt is seasonally stored and used for site road maintenance during adverse weather ConditioIlS. 
currently, a pile of rock salt is located on the northkt side of the Metals Fabricasion Plant (6A). 
The Rock Salt Pile is supplemented with deliveries from off-site vendors, and the location of the pile 
may vary with each delivery. 
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Since there are no anticipated contaminants and there is little or no evidence of contamhti on, no 
re taken from the component. Since there are no volumes or weights associated 
because of its temporary nature, the contambunt source term will not include any 

A.IV.7.3 Sand Piles South of Building 61 (sand) (P4021 
The Sand Piles south of Building 61 (Pa) are bulk storage piles of sand. The sand is used for 
on-property fill and construction purposes. The Sand Piles are routinely supplemented with deliveries 
from off-site vendors, and the location may vary with each delivery. 9 

IO 

11 
. .  Since there are no ant W- and there is little or no evidene of contarmnatl on, no 

intrusive samples wer m the component. Since there are no volumes or weights associated. 12 

with the component its temporary nature,.the contaminant source term will not include any 13 

' contribution from this component. 14 

15 

A.IV.7.4 Gravel Pile North of Building; 56 (mavel) cp-003) 16 

17 

18 

19 

The Gravel Pile north of Building 56 (P-003) is storage pile of gravel. The gravel is used for 
on-propem lill and for construction purpos 
off-property vendors, and the location of the 

Pile is supplemented with deliveries from 
vary with the delivery. At this time, there is 

no hown gravel pile existing on the site. m 
0 

21 

n 
23 

w 

. .  

. .  Since there are no anticipated commhants and there is little or no evidence of co- on, no 
intrusive samples were taken from the component. Since there are no volmies or weights associated 
with the component because of its temporary nature, the contarmnant * source term will not include any 
contribution from this component. 25 

m 
A.IV.7.5 Comer Metal S C ~ D  Pile ~comr) (P-004) n 

ActionNo. 15. 28 Final removal of the Copper Metal Scrap Pile (P-004) occurred as 
(For a complete list of removal actions, see Table 1-2.) 

The Copper. Metal Scrap Pile was located on the northwestern comer of the Plant 1 Pad 
(Component 74T). Component PM)4 comprised two piles of scrap capper, ass 
(insulation with between 1 and 80 percent amosite and chrysotile asbestos), and mis 
conduit. The piles were stored out in the open on top of the concrete pad and 
covering. A total of approximately 1370 tons of low-level radioactively 
were stored in the two piles, and the scrap copper piles were app 

The Copper Metal Scrap Pile was generated from scrap metal resulting from the Cascade 
Improvements/Cascade Upgrades Project at the Gaseous Diffusion Plant in Paducah, Kentucky. The 
scrap metals were initially sent to the FEMP for shredding and Casting. However, the casting 
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operations were abandoned when locations for the disposition of the resultant castings could not be 
a result, the scrap copper is currently being stored on the Plant 1 storage pad. The 

for the Copper Metal Scrap Pile are copper and asbestos. 

les were collected from the Copper Metal Scrap H e ;  therefore, baseline 
concentrations of contaminam (see Appendix A.3) within each material type associated with this 
component have been used for characterization. 

A.IV.7.6 Coal Pile (coal) cp-005) 

Basin (18C). Appro 
stored in the open on 

a small ditch located along the southeastern edge of the coal pile to a grated inlet and into the Coal 
Pile Runoff Basin. Some runoff from the area of the Water Plant (20B) also drains toward the 
southern end of the coal pile. 

The coal is used as fuel for the boilers in the 
area. There are no anticipated contamhmk 

No samples were collected from the Coal Pile; therefore, baseline concentdons of co- (see 
Appendur A.3) within each merial type associated with this component have been used for 
characterization. 

east of the Boiler Plant (1OA) and north of the Coal Pile Runoff 
5,000 fP of cod are stored in one 10-foot-high pile. The coal pile is 
and has no protective covering. Most of the rainwater runoff from 
ff from the area immediately northeast of the coal pile drains along 

lant; the Coal Pile is considered a single process 

5 

wzs$5$$&<*:~,$: <+.:., 
.....A% A.W.7.7 SCrai, Metal Pile (metal) 06) 

Removal of the Scrap Metal Pile (P406) occurred as part of Remova%ction No. 15. (For a 
complete list of removal actions, see Table 1-2.) The Scrap Metal P?& :<A:< wd located on the 
DeW- 'on Pad (74P). Approximately 3,274 tons (400,OOO 
radioactively contaminated scrap metal are stored in a pile 15 ft to 20 ft high. The pile was stored in 
the open on top of a curbed concrete storage pad and has no protective covering. 

.:.:.:.> 

ed) of low-level 

The Scrap Metal Pile was generated at the FEW as a result of past on-property demolition projects, 
abandoned equipment, and the upgrade of facilities and vehicles. In May 1987, the skq@&as on 
the Decontamination Pad were segregated into recoverable and refuse categories. The rsverable ::<:* 

scrap metal was further segregated into ferrous and nonferrous categories, and within d j o f  ,A<.:. these, 
the metals were further segregated into high and low count. The anticipated contammnt 
Scrap Metal Pile is uranium. 

q$$Rv.::ywx<c::: 
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No samples were collected from the Scrap Metal Pile; therefore, baseline concentrations of 
see Appendix A.3) within each material type associated with this component have been 

The Outside Equipment Storage Area 
of the Decontamination Building (69). The Outside Equipment Storage Area is used to store junked 
CO ntaminnterl vehicles and equipment. More than 150 COntamiDated and junked vehicles and wheeled 
pieces of equipment 
uranium, sulfuric 

Since it is anticipated on levels do not exceed sampling criteria contained in the WPA, 
no intrusive samples 
absence of significant radiological surface contamination. The results indicate an average total surface 
WI@mlMtl 'on of 4578 dpd100 cm2 (beta-gamma), below the sampling criteria of 5000 dpm/100 cm2, 
and an average removable surface contamination of 110 dpd100 cm2 (beta-gamma), well below the 

concentrations of contaminants (see Appendix 
component have been used for characteMo 

consists of two open field yards northeast and northwest 

perations are stored on the field. Anticipated contaminants include 
glycol, lead, motor oil, asbestos, and motor fuels. 

ed for the component. A survey was performed to confirm the 

ive samples were taken, and baseline 
each material type associated with this 

This component category consists of 27 components, most of which provided support for the transport 
or storage of raw materials, products, and wastes. These areas are, or have the potential to be, 
c o m e d  by leakage. The soil surrounding these areas are, or have the potential to be addressed 
by OU5. 

A.N.8.1 Contaminated Oil/GraDhite Burner Pad (lOD) 
The Contaminated OWGraphite Burner Pad (1OD) is a rectangular, &orced concrete pad located 
northeast of the Boiler Plant (1OA). It was CoIlStNcted with berms, slopes, and grated trenches to 
contain any spilled liquid material and storm-water runoff. 

The Contaminated Oil/Graphite Burn Pad provides storage for materials and equipment associated 
with contarmnat * ed oil and graphite burning. This involved three operations, des 

Graphite burning entailed using a small, open gas-fked,fUrnace to oxidize scrap 
molds for uranium recovery. Only the graphite burner from this process remains on 

In the oil burning process, a small refractory brick enclosure housed removable steel pots that were 
fed contaminated oil and solvent. Combustion was aided by an air jet into the steam-heated tank 
(where the oil was preheated) before going to the burner pot. Combustion was self-sustained. Ash 
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was drummed for uranium recovery. Of this process, only the oil burner enclosure and tank remain. 
ment was removed. 

ion of the pad involved a sump that decanted surface water. This water was pumped 
ade pit into portable taoks and sent to the Recovery Piant (8A) for wastewater 

treatment. The steam educator from this process was removed. 

The anticipated contaminants for the Contaminated WGraphite Burn pad include uranium; tributyl 
phosphate; kerosene; lubricating; hydraulic and machine oils; spent solvents; l,l,l-trichloroethane; 
perchloroethylene; 

From this component, 
description of 

ete cores and one unknown liquid were collected. Following is a 

Summary Of Radiological Contamination 

Concrete Cores 
Only one concrete core sample from the 
analysis of radioactive constituents. Of these 

was collected from this component for 
e a ,  all except 13 (americium-241, cesium- 

137, neptunium-237, plutonium-238, Pluto , plUtOnium-241, p010niUm-210, thorium-228, 
thorium-230, thori~m-232, Uranium-234 and uranium-238) were detected. For five 
of the detected radioactive constituents (lead-210, radium-226, radium-228, technetium-99 and 
elemental uranium), the maxjmUm concentratjon of each exceeded its respective concrete baseline 
value. Elemental Uraniuni exceeded its baseline concentration by a factor of 400, a larger margin 
than any other radioactive constituent. 

Only one concrete core sample from a depth of $5 to 1-inch was coll 
analysis of radioactive constituents. Of these 20 constituents, all 
137, neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, polonium-210, thorium-228, 
thorium-230, thorium-232, Uranium-234, uraniUm-235/236 and uranium-238) were detected. For four 
of the detected radioactive constituents (lead-210, radium-228, technetium-99 and elemental uranium), 
the maximum concentfaton of each exceeded its respective concrete baseline value. Elemental 
urqium exceeded its baseline concentration by a factor of 99, a larger margin than 
radioactive constituent. 

Only one concrete core sample from a depth greater than 1-inch was collected from 
for analysis of radioactive constituents. Of these 20 constituents, all except 14 (americium-241, 
cesium-1 37, neptunium-237, plutonium-238, plutonium-239/240, plutonium-24 1, polonium-210, 
radium-228, thorium-228, thorium-230, thorium-232, uranium-234, uranium-235/236 and 
238) were detected. For three of the detected radioactive constituents (lead-210, technetium49 and 

this component for 
.13 (americium-241, cesium- 
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elemental uranium), the maximum concentration of each exceeded its respective concrete baseline 
ntal uranium exceeded its baseline concentration by a factor of 59, a larger margin than 

active constituent. 

One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except nine (americium-241, cesium-137, lead-210, 
neptunium-237, plutonium-238, plutonium-239/240, polonium-210, radium-226, and radium-228) 
were detected 

summary of In0 O n  

. Concrete Cores 
d.Illected from thi Only one concrete core sample from the top %-inch depth was component for 

analysis of inorganics. Of 23 inorganic constituents, all except eight (antimony, cadmium, chromium, 
cobalt, mercury, selenium, thallium and vanadium) were detected. For nine of the detected 
inorganics (aluminum, arsenic, barium, 
maximum concentmion of each was gr 
inorganics with concentrations greater than 
concrete baseline by a factor of 5. None o 

Only one concrete core sample from the second %-inch depth was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except nine (antimony, cadmium, chromium, 
cobalt, mercury, nickel, potassium, selenium and thallium) were detected. For five of the detected 
inorganics ( a l d u m ,  arsenic, barium, lead and zinc) the maximum on of each was 
beater than the respective concrete baseline value. Of the inorgani ntrations greater than 
baseline, zinc was the most significant, exceeding the concrete base or of 2.2. None of 
the detected results exceeded 20 times the TCLP limit. 

nickel, potassium, sodium and zinc) the 
respective concrete baseline value. Of the 

was the most significant, exceeding the 
esults exceeded 20 times the TCLP limit. 

No inorganic analyses were performed on the last core depth of l-inch to Cinches. 

q$f l~~w~f l :~ : : : :  
SUDDlellleIltd Media 
One hewn liquid sample was collected from this component for analysis of inorg@ic#; OR23 
inorganic constituents, all except 16 (aluminum, antimony, arsenic, beryllium, cadmium,$k&romium, :*.< 
cobalt, copper; lead, mercury, nickel, selenium, silver, thallium, vanadium and zinc) wekdetected. ,::=. 
None of the detected results exceeded the TCLP limit. ,*K<*x*x. 

Summary of Semivolatile Organic Contamination 

No major media were analyzed for semivolatile organic constituents. 
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Smulemental Media 
liquid sample was collected from this component for analysis of semivolatile organic 
None of the 65 Semivolatile constituents for which analyses were performed were 

Summzq of Volatile Organic Contamination 

No major media were analyzed for volatile organic constituents. 

Suuulemental Media 
One unknown liquid 
co- 
tetrachloroethene, 
TCLP limits. 

y. 

as collected from this component for analysis of volatile organic 
nstituents for which analyses were performed, only three (2-bUtanone, 
ere detected. There were no detections exceeding 20 times the 

SummaryofPesticidedPCBCo ' "on 

Concrete Cores 

collected from this component for 
which analyses were performed, only 2 
each detected in each depth interval. These two PCBs were both detected at a maximum 
CO- 'on in the top depth interval at c o n d o n s  of 4100 and 3400 m a g ,  respectively. These 
are well below the TSCA limit of 50 ppm (50,OOO mgflrg). 

Smlemental Media 
One unknown liquid sample was collected from this component for 
CO- . None of the 28 pesticidesKBs for which analyses 

One concrete core Sample from three depth , %-1 inch and 1-4 inches) was 
. Of 28 pesticides/PCBs for 

260) were detected and they were 

A.N.8.2 Old Ten Ton Scale (3OQ 
The Old Ten Ton Scale (3OC) was a "drive-on" weigh station located north of the Chemical 
Warehouse (30A). The scale was used to weigh incoming production materials that were transported 
on wooden pallets. Tbe materials and pallets were transpor~ed with forklifts througigjiit & site. 

The steel scale has been lilled in with concrete. Because.tbis wmponent was removed &re the 
inception of the OU3 WPA, no intrusive samples were scheduled. Therefore, baseline dnkntrations 
of contaminants within each material type associated with this wmponent have been used for 
characterization. 
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A.IV.8.3 Old Truck Scale (31B) 
Scale (31B) is a concrete platform located directly adjacent to the west side of the 

-axle vehicles. The scale was moved to the new weigh station near the New Receiving 
. A concrete base remains where the Old Truck Scale was located. 

e (31A). The Old Truck Scale was originally used to weigh incoming and 

Since there are no anticipated contaminants and an inspection indicated no visible chemical 
contamination, no intrusive samples were planned for the component. A survey was performed to 
confirm the absence of significant radiological s&ce commination. The results indicate an average 
total surface co IO00 dpm/loO cd (beta-gamma), well below the sampling criteria of 

erage removable surface commination of 38 dpm/lOO cd (alpha), well 
lo00 dpm/lOO cd. Therefore, no intrusive samples were scheduled 
concentrations of co- within each material type associated 

with this component have been used for characterization. 

A.IV.8.4 Plant 2 East Pad (74A) 
Plant 2 East Pad (74A) is a rectangular, 
Plant (2A). It was constructed with berms, SI 
material and collect any storm-water runoff. 

pad located due east of the Ore Refinery 
grated trenches to contain any spilled liquid 

.:.:.:.:., .:.:.:.:< . ... :. 
. .  ' . .:;.&i:+ <<$*N<. 

The pad was historically used'as a staging area for UO, (black oxide) product produced in the 
denigration process of the Ore Refinery Plant. The U03 was stored in drums if the dchment of the ' 

material exceeded 1 percent "U; otherwise, it was stored in drums or hoppers. The U03 was sent . 

from Pad 74A to long-term storage on the Plant 1 Pad (74T), to the Green Salt Plant (4A) for 
conversion into UF4 (green salt) or for off-site shipping for conve&twwW&. :wy Currently, Plant 2 
&t Pad is a drum storage area. The storm-water runoff collected & h e  grated trench is pumped to 
the Refhery Sump (3H) for eventual wastewater treatment. Pad 74&;wnsh of a single process 
=a. Anticipated 
five percent E). 

&$$s5*k.::k 

include uranyl nitrate, UO, ,(up to &.pe- E), uranium (up to 

One concrete chip Sample and one unknown liquid was collected from this component. Following is 
a description of contarmnatl on. . .  

Summaqj Of Radiologid Contaminaton 

Concrete Chius 
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except five (americium-241, lead-210, plutonium-238, 
plutonium-239/240, and strontium-W) were detected. For seven of the detected radioactive 
constituents (neptunium-237, radium-228, technetium-99, elemental uranium, uranium-234, uranium- @ 
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2351236, and uranium-238), the maximum concentration of each exceeded its respective concrete 
Elemental uranium exceeded its baselie concentration by a factor of 48, a larger 
other radioactive constituent. 

One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except one (radium-228) was detected. 

SI!-y of Inorganic coxltamma 'on 

Concrete ChiDs 
Only one concrete 
inorganic cons 
were detected. For seven of the detected inorganics (barium, copper, lead, mercury, potassium, 
sodium and zinc) the maximum concentration of each was greater than the respective concrete 
baseline value. Of the inorganics with concentrations greater than baseline, mercury was the most 
significant, exceeding the concrete bas 
20 times the TCLP limit. 

Sumlemental Media 
One unknown liquid sample was coll nent for analysis of inorganics. Of 23 
inorganic constituents, all except 13 (aluminum, antimony, arsenic, beryllium, cadmium, chromium, 
cobalt, lead, mercury, nickel, selenium, silver and thallium) were detected. None of the detected 
results exceeded the TCLP limit. 

SummargOfSemivolatileOrganicCo . tion 

No major media were analyzed for semivolatile organic constituents 

was collected from this component for analysis of inorganics. Of 23 
six (antimony, beryllium, cadmium, selenium, silver and thallium) 

.3. None of the detected results exceeded 

Smlemental Media 
One unknown' liquid sample was collected from this component for analysis of semivolatile organic 
contaminants. None of the 65 Semivolatile constituents for which analyses were performed were 
detected. 

@$;:;wp4w. 
:::. :::A::: ''Z .~ :.:.,. .... <. 
x :::A::: . 

:::::A: 
ss ...,,... 

Summary Of Volatile Organic Contamination 
No major media were analyzed for volatile organic constituents. 

.:.>>> ......... 
$% 

,wJk:#$n> 

.....,... .... ..... ___.. :.:.:.:.: 
:.:.:::., .=>:. 

Sumlemental Media 
One unknown liquid sample was collected from this component for analysis of volatile organic 
contamrnants . None of the 33 volatile constituents for which analyses were performed were detected. 
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Summary Of PesticidesPCB Contamidion 

lemental media collected from this component were analyzed for pesticides/PCBs. 

Plant 2 West Pad (74B) is a rectangular, reinforced concrete pad located northwest of the Ore 
Refinery Plant (2A). The pad was constructed with berms, slopes, and grated trenches to contain any 
spilled liquid material and collect any storm-water runoff. 

The pad was histori as the storage pad for drums that contained various types of milled 
uraniumores. The loaded onto either the Hot Side Ore Conveyor (2G) or the Cold Side 
Ore Conveyor (2F) into bucket elevators that carried the powdered ore up to the top 
floor of the Ore R r digestion in nitric acid. The empty drums were then returned to 
the Plant 2 West Pad to await removal for cleaning and reconditioning. Currently, the pad is a 
seafland storage area. The stomwater runoff collected in the grated trench is pumped to the 
Refinery Sump (3H) for eventual wastewater trealment. The Plant 2 West Pad consists of a single 
process area. Anticipated contamham for the pad include: U03, U308, UO,, uranyl nitrate, uranyl 
ammonium phosphate cakes, ore, lead, ore co 
oxide, urea, and oil. 

One concrete chip Sample was collected to characterize the conhmbation in this component. 
Following is a description of contamination. 

., , 
es, ammonium diuranate, MgF,, aluminum 

Summary of Radiological Contamination 

Concrete Chi~s 
Only one concrete chips sample was collected from this compo 
constituents. Of these 20 constituents, all except four (ameri 
239/240, and strontium-90) were detected. For eight of the detected radioactive constituents (lead- 
210, neptunium-237, technetium-99, thoxiurn-230, elemental Uranium, uranium-234, uranium- 
235/236, and uranium-238), the maximum concentration of each exceeded its respective concfete 

* baseline value. Uranium-235/236 exceeded its baseline co- 'on by a factor of 35, a larger 
../ ..... .. ....... ,y :fi* ..% margin than any other radioactive constituent. . $3 ..._ .. 

5:s :-.: 

Summary Of Inorganic Contamination 

Concrete Chius 
Only one concrete chip sample was collected from this component for analysis of inorganics Of 23 
inorganic constituents, all except six (antimony, beryllium, mercury, selenium, silver, and thallium) 
were detected. For four of the detected inorganics (arsenic, barium, lead, and zinc) the maximum 
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concentration of each was greater than the respective concrete baseline value. Of the inorganics with 
greater than baseline, zinc was the most significant, exceeding the concrete baseliie by 

of the detected results exceeded 20 times the TCLP limit. 

c Contamination 

No media from this component was analyzed for organic constituents. 

A.IV.8.6 Plant 8 East Pad (7x1  
Plant 8 East Pad (74 egularly shaped reinforced concrde pad.located east of the Recovery 
Plant (8A). The pad ed on the east by a railroad track that ends at the south end of the pad; 
also, the Plant 8 ding (8D) is .immediately across the track from the east pad. The 
loading dock for at the northern end of ,the Plant 8 East Pad consists of reinforced 
concrete raised three feet to four feet above the pad and is considered part of the pad. One of the 
process areas of the Recovery Plant, the thorium storage silo, formerly was located on the pad next to 
the east wall of the Recovery Plant. Plant 8 East Pad has grated concrete trenches for runoff-water 
collection. 

Plant 8 East Pad has one HWMU located in i 
because it is reported to.have handled i 
be attained through CERCLAresponse. Concrete and-PPE are the only materials expected to be 
generated by its closure. For more information on HWMUs, see Appendix K, Table K-1. 

est comer. This unit is considered a HWMU 
ead, and methyl ethyl ketone. ,Closure will 

Three distinctive processes have occurred on this pad: storage of materials for processing, drumming 
of Weldon Spring "airport scrap," and storage of pyrophoric 
Used roughly the same areas of the pad. The pad consists of a sing1 

Storage 
The Plant 8 East Pad historically stored Recovery Plant products and large lots of drummed uranium 
and thorium residues that were to be processed in the Recovery Plant for recycling to the Ore 
Refinery Plant (2A). Both enriched and depleted uranium materials (U-235 content up to 1.25 
percent E) were stored. Later in the history of usage and in current practice, drummed and other 
containerized uranium residues were stored for shipment off-site. Additionally, 
(airport scrap), oil and uranium in water mixtures, and pyrophoric uranium materials 
turnings, and saw dust) have been stored in drums and portable hoppers on the Plant 
Both solid materials and materials containing free liquid were stored on the pad. 

sing. Eachactivity 

Airport sc=P 
The airport scrap operation involved receipt of bulk MgFz from Weldon Spring in railroad gondola 
cars that were off-loaded to drums on the Plant 8 East Pad. The gondola cars and other railroad cars 
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were washed over the railroad filter building pit, decanted and filtered through sand filters in the 
Filter Building, and then pumped into the Recovery Plant for further treatment. 

Sprinkler 
Pit water was circulated, by using the Plant 8 Railroad Filter Building filters and 

pumps, to a sprinkler system over the pyrophoric material drum storage area on the pad for use in 
cooling these drums. Drums of uranium metal fines produced in the Metals Fabrication Plant 
(Building 6A) and the Special Products Plant (SA) machining operations were temporarily stored on 

the Recovery Plant (8A). The fines were stored immersed in water. 

these activities as summaflzed below include: uranium; uranium metal 
(up to 1.25 percent 

From this component, one concrete chip sample, one loose media sample, and one unknown liquid 
sample were collected. Following is a description of contamid on. 

compounds; and 1 , 1 ,l-trichloroethane. 

Summary of Radiological Contamination 

Concrete Chius 
Only one concrete chip sample was coll 
constituents. Of these 20 constituents, all except 14 (americium-241, cesium-137, neptunium-237, 

thorium-230, thorium-232, uranium-234, uranium-235/236, and uranium-238) were detected. For 
three of the detected radioactive constituents (lead-210, technetium99, and elemental uranium), the 
maximum concentration of each exceeded its respective concrete b v&e. Elementaluranium 
exceeded its baseline concentfaton by a factor of 130, a larger mar any other radioactive 
constituent. 

a l e m e n t a l  Media 
One loose media sample was collected from this component for analysis of radioactive constituents. 
Of these 20 constituents, all except five (cesium-137, neptunium-237, plutonium-238, plutonium-241 
and strontium-90) were detected. 

One unknown liquid sample was collected from this component for analysis of radio 
constituents. Of these 20 constituents, all except ten (americium-241, cesium-137, 1 
neptunium-237, plutonium-238, plutonium-241, radium-226, radium-228, strontium-90, 
232) were detected. 

nent for analysis of radioactive 

plutonium-238, pl~t0niUm-239/240, plUtOnium-241, p010niUm-210, radium-228, thorim-228, 
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Summary of Inorganic Contamination 

sample was collected from this component for analysis of inorganics Of23 
ituents, all except seven (antimony, beryllium, cadmium, mercury, selenium, silver, 

and thallium) were detected. For nine of the detected inorganics (aluminum, arsenic, barium, cobalt, 
copper, lead, potassium, sodium, and zinc) the maximum concentration of each was greater than the 
respective concrete baseline value. Of the inorgauics with concentrations greater than baseline, 
wpper was the most significant, exceeding the concrete baseline by a factor of 13.7. None of the 
detected results the TCLP limit. 

Smlemental Media 
One loose media a d  
inorganics. Of 23 inorganic constituents, all except six (antimony, beryllium, mercury, selenium, 
silver, and thallium) were detected in the loose media and all except 15 (aluminum, antimony, 
arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, mercury, nickel, selenium, silver, 
thallium, and vanadium) in the liquid. The co 
20 times the TCLP limit. 

Summary of Semivolatile Organic C 

m liquid sample were collected from this component for analysis of 

on of lead in the loose media sample exceeded 

No major media were analyzed for semivolatile organic constituents. 

Smlemental Media 
One loose media and one unknown liquid sample were collected f rmphism~rn  for analysis of 
skivolatile organic contaminants . Of 65 Semivolatile wnstituents & wl&h analyses were 
performed, 20 (2-methylnaphthalene, acenaphthene, acenaphthylene, Wu-akene, ,... .... benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo&kranthene, butyl benzyl 
phthalate, carbazole, chrysene, di-n-octyl phthalate, dibenzofuran, fluoranthene, fluorene, 
indeno(l,2,3-~d)pyrene, naphthalene, phenanthrene a d  pyrene) were detected in the loose media and 
none were detected in the unknown liquid. There are no TCLP limits for any of the detected 
Semivolatiles . 

Summary of Volatile Organic Contamination 
.:C’.:. 
.@ 

;&&+&.> 
No major media were analyzed for volatile organic coIlstituents. 
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SuDDlemental Media 
and one unknown liquid sample were collected from this component for analysis of 
CO- . None of the 33 volatile constituents for which analyses were 
detected in either sample. 

Summary of PesticidesPCB Co * 2tion 

No major or supplemental media were analyzed for pesticides/PCBs. 

A.IV.8.7 
Plant 8 West Pad (74 
Plant (8A). The pad 
Dnun Washer (8F) 
in favor of a new drum reconditioning process. The pad has two grated trenches, one on the west 
and north edges and the other on the east edge. 

irregularly shaped reinforced concrete pad located west of the Recovery 
the Plant 8 Maintenance Building (8B) on three sides. Also, the Old 

on the pad but is no longer used, having been abandoned in place 

Plant 8 West Pad historically stored both 
operations and for waste storage before shipme 
recovery materials and hazardous wastes were 
free liquid or were solid in form. Empty 
conjunction with the Old Dnun Washer. The grated trenches of the pad were used to transfer wash 
water from the Old Drum Washer and pad runoff and spillage to the Recovery Plant for treatment. 
Plant 8 West Pad consists of a single process area. Anticipated contaminants' for the pad include 
uranium; 1 , 1 , 1-trichloroethane; and copper. 

Plant 8 West Pad has one inactive HWMU located at the outside 
Maintenance Building. This unit is considered a HWMU because it 

CERCLA response. For more information on HWMUs, see Appendix K, Table IC-1. 

in support of Recovery Plant 
ite for disposal. Enriched and depleted 

re. Materials stored on this pad contained 
drums were also stored on the pad in 

mer of the Plant 8 
to have handled 

ignitable liquids, lead, and methyl ethyl ketone. Closure of this attained through 

One concrete chip samples, one loose media sample, and one unknown liquid sample were collected 
from this component. Following is a description of contaminat ion. 

Summary of Radiological Contamination 

Concrete Chim 
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except four (americium-241, neptunium-237, plutonium- 
238, and plutonium-239/240) were detected. For nine of the detected radioactive constituents (lead- 
210, radium-228, technetium-99, thorium-228, thoriUm-230, elemental uranium, uranium-234, 
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uranium-235/236, and uranium-238), the maximum concentration of each exceeded its respective 
value. Elemental uranium exceeded its baseline concentration by a factor of 210, a 

any other radioactive constituent. 

One loose media sample was collected from this component for analysis of radioactive constituents. 
Of these 20 constituents, all except two (plutonium-241 and strontium-90) were detected. 

One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Ofthes 
neptunium-237, pluto , radium-226, radium-228, and strontium-90) were detected. 

summary of In on 

tuents, all except eight (americium-241, cesium-137, lead-210, 

Concrete C ~ ~ D S  
Only one concrete chip sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except seven (antimony.. .:.:<., beryllium, mercury, potassium, selenium, silver 
and thallium) were detected. For ten of the d e t a  inorganics (arsenic, barium, cadmium, 
chromium, cobalt, copper, iron, . .  lead, nickel a,&) ;::*..Aw.,:<.:.:.. the maximum concentration of each was 
greater than the iespective ajncreti baseline vdue. ,..:<<&q:.& 'ik the inorganics with concatmt~ '011s greater than 
baseline, copper was the most si@cant, exceeding the concrete baseline by a factor of 24. None of 
the detected results exceeded 20 times the TCLP limit. 
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Smlemental Media 24 

One loose media and one unknown liquid sample were collected frwi#&?fmponent for analysis of 
ihorganics. Of 23 inorganic constituents, all except four (antimony kryl&n, $::3<.&,/ ,. .. . . silver and thallium) 

25 zg 

*.,.. ,.&x~ 
m 

were detected in the loose media and all except 13 (antimony, arseni$#bejllium, ..... . . 
chromium, cobalt, mercury, nickel, selenium, silver, thallium, v& and zinc) in the liquid. 

cadmium, 27 

' 2 8  

29 

30 

31 

None of the detected results in the loose media exceeded 20 times the TCLP limit and none of the 
detected results in the liquid exceeded the TCLP litnit. 

Summary of semivolatile Organic Contamination 

No major media were analyzed for semivolatile organic constituents. 

Sumlemental Media 
' One loose media and one unknown liquid sample were collected from this component for analysis of 

semivolatile organicco . - ts . Of 65 semivolatile constituents for which analyses were 38 

37 

performed, only nine (anthracene, benzo(a)antbtacene, butyl benzyl phthalate, carbazole, chrysene, 
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fluoranthene, phenanthrene, phenol and pyrene) were detected in the loose media and none were 
liquid. There are no TCLP limits for any of the detected Semivolatiles. 

olatile Organic Contamination 

No major media were analyzed for volatile organic constituents. 

SuDDlemental Media 
One loose media and one unknown liquid sample were collected from this component for analysis of 
volatile organic 
performed were 

summary of Pestici 

None of the 33 volatile constituents for which analyses were 

No major or supplemental media were analyzed for pesticides/PCBs. 

A.IV.8.8 Plant 4 Pad (74E) 
Plant 4 Pad (74E) is an irregularly shaped pad 
extending south toward the Plant 4 Warehous 
Maintenance Building (e). It is construct 
southern portion. 

due east of the Green Salt Plant (4A) and 
the location of the former Piant 4 
in the northern portion and concrete in the 

The Pad was historically used as a temporary storage area for mobile T-hoppers and J-hoppers of U03 
and depleted UF4, drummed d u m  residues, and drummed scrap VF,. currently, the Plant 4 Pad 
is being used as a storage area for white metal boxes (WMBs). M a W m r s  ::w,: are being stored on a 
gravel area north of the Plant 4 Warehouse and east of the Plant 4 Pa&. c3;$x*>>*.::; & pad consists of a .single 
process area. Anticipated contaminants for the pad include uranium,rwF,, ..... bo3, UO,, and U308. 

One concrete chip sample and one asphalt chip sample were collected to characterize the 
con tamination in this component. Following is a description of contambti on. 

.):.:.:. 
,y<&&:. 

Summary Of Radiological Contamination 

.:.:.:.:. ......... Concrete Chi~s  $$$ 

only one concrete chips sample was collected from .this component for analysis of radioahthe :I<. 

constituents. Of these 20 constituents, all except five (americium-241, cesium-137, pluk%%m-238, 
plutonium-239/240, and strontium-90) were detected. For six of the detected radioactive constituents 
(lead-210, technetium-99, elemental uranium, Uranium-234, uranim-235/236, and d u m - 2 3 8 ) ,  the 
maximum concentration of each exceeded its respective concrete baseline value. Technetium-99 e 
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exceeded its baseline conCentration by a factor of 14, a larger margin than any other radioactive 

le taken from the top half inch of asphalt contained cesium-137 and elemental 
uranium at levels greater than five times the baseline levels. Uranium-234, uraniUm-235/236, and 
uranium-238 were reported to be between two and five times the baseline levels. Lead-210 and 
technetium-99 were detected at levels less than two times the baseline. Plutonium-239/240, 
polonium-210, radium-226, radium-228, thorim-228, thorium-230, and thorium-232 were present at 
activities at or below 
strontium-90 were no 

summary of Inorg on 

levels. Americium-241, neptunium-237, plutonium-238, and 

AsDhalt 
Only one asphalt Sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all  except nine ( 
potassium, selenium, silver and thallium) 
manganese) the maximum concentration o 
value. Of the inorganics with concentrations 
exceding the concrete baseline by a factor of 1.3. None of the detected results exceeded 20 times 
the TCLP limit. 

ny, beryllium, cadmium, mercury, 
. For two of the detected inorganics (lead and 
eater than the respective concrete baseline 

baseline, lead was the most significant, 

Concrete Chim 
Only one concrete chip sample was coUected from this component f- A...... of inorganics. Of 23 
inorganic constituents, all except seven (antimony, mdmim, m r q !  9&&$.$.:$s po&sium, seienium, silver 
and thallium) were detected. For two of the detected inorganics (cob& :s::.: and sodium) the maximum 
concentration of each was greater than the respedive concrete base&&alue. Of the inorganics with 
concentrations greater than baseline, sodium was the most signifim, exceeding the concrete baseline 
by a factor of 1.4. None of the detected results exceeded 20 times the TCLP limit. 

Summary of Organic Contamination 

No media from this component was analyzed for organic constituents. 

. . ..... 
y.$&>y* 

A.IV.8.9 Plant 7 Pad (74F) 
Plant 7 Pad (74F) is a reinforced poured concrete pad located west and south of the location of the 
demolished Plant 7 (7A). This irregularly shaped pad is used as a staging (loading and unloading) 
pad for Plant 7. 
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Plant 7 Pad is considered one process area and is used for receiving, shipping, and storing m6 

-hoppers that contain UF4 from Paducah and UO, from Hanford. Before they were 
subgrade tanks collected condensate from steam-heated u F 6  autoclaves west of Plant 7. 
ad contains empty mobile hoppers, waste, empty UF4 cans, J-hoppers, a cylinder 
age tanks, and a scale. Anticipated contaminants for the pad include UF4, UO,, m6, 

and U02F2. 

From this component, one concrete chip sample was collected. Following is description of 
COntamIMt  ion. 

SummargOfRadi 

Concrete C h i ~ s  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-241, cesium-137, neptunium-237, 
plutonium-238, plutonium-239/240, and strontium-90) were detected. For seven of the detected 
radioactive constituents (lead-210, 30, elemental uranium, d u m - 2 3 4 ,  
uranium-235/236, and uranium-238), the n of each exceeded its respective 
concrete baseline value. Uranium-238 ex eline concentration by a factor of 19, a larger 
margin than any other radioactive 

summargofInorganiccontamlM tion 

Concrete C ~ ~ D S  
Only one concrete chip sample was collected from this component fq&Wy$is of inorganics. Of 23 
iiorganic constituents, except six (antimony, cadmium, mercury, klenim, g$p<*s&::: silver and thallium) 
were detected. For six of the detected inorganics (aluminum, arseni&hri&n, .:.:.:.:: chromium, lead and 
nickel) the maximum concentration of each was greater than the reqxktive concrete baseline value. 
Of the inorganics with concentrations greater than baseline, lead was the most significant, exceeding 
the concrete baseline by a factor of 2.3. None of the detected results exceeded 20 times the TCLP 
limit. 

summary of organic contamination 

No media from this component was analyzed for organic codtuents. 

A.N.8.10 Plant 5 East Pad (74G) 
Plant 5 East Pad (74G) is a rectangular, reinforced concrete pad, located east of the Metals 
Production Plant (5A) and north of the Slag Recycling Building (SA). 
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The Plant 5 East Pad was historically used for temporary storage of drummed residues and reduction 
Metals Production Plant and residues from the Slag Recycling Building. Currently, it 

for the pad include uranium (up to 1.25 percent E), UF4, and magnesium. 
ingots, derbies, and other miscellaneous uranium products in drums and on steel skids. 

From this component, one concrete chip, one loose media, and one unknown liquid sample were 
collected. 

Summary of Radiological Contamination 

Concrete ChiDs 
Only one concrete 
constituents. Ofth ents, all except four (americium-241, 14-210, neptunium-237, and 
strontium-90) were detected. For 11 of the detected radioactive constituents (cesium-137, plutonium- 
239/240, radium-228, technetium-99, thorium-Z8, thorium-230, thorium-232, elemental uranium, 
uranium-234, uraniUm-235/236, and uranium-238), the maximum Concentration of each exceeded its 
respective concrete baseline value. Elemental 
of 290, a larger margin than any other radio 

le was collected from this component for analysis of radioactive 

exceeded its baseline concentration by a factor 

.-.-.-.- ,..... . .. ..%. .$, ,..~ 3%:. 

One loose media sample was collected from this component for analysis of radioactive constituents. 

' .... ..._ s..... c ....,,., ...... .... ..... 
<.?..:I. . ..:.: 3; Smlemental Media +&$.. . <<&&,<< 

None of these 20 constituents were detected. 

Two unlolown liquid samples were collected frob this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-2$@$JS?lO, plutonium-238, 
pblonium-210, thorium-228, and thorium-230) were detected. 

Summary of Inorganic Contamination 

:.y>x ......,.. .A. ..A 

Concrete Chbs 
Only one concrete chip sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all  except seven (antimony, cobalt, mercury, nickel, selenium, silver, and 

$ $ . p * s q $ $ V A ~ ~ .  thallium) were detected. For seven of the detected inorganics (aluminum, arsenic, banurd;s. 3s.:. '':$ 

chromium, lead, sodium, and zinc) the maximum concentration of each was greater than *e 
respective concrete baseline value. Of the inorganie.vyith concentrations greater than b*e, zinc 

results exceeded 20 times the TCLP limit. 
was the most significant, exceeding the Concrete baseline by a factor of 15. None of 
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Sumlemental Media 
sample and two unlcnown liquid samples were collected from this component for 

anics. Of 23 inorganic constituents, all except six (antimony, chromium, potassium, 
um, and vanadium) were detected in the loose media and all except five (antimony, 

enium, thallium and vanadium) in the liquids. The concentration of lead in the loose 
media sample exceeded 20 times the TCLP limit. 

Summay of Semivolatile Organic COA e o n  

No major media wer 

SuDDlemental Media 
One loose media s 
analysis of semivolatile organic contaminants . Of 65 Semivolatile constituents for which analyses' 
were performed, 15 (2-methylnaphthalene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, bis(2ethylhexyl), butyl benzyl phthalate, 
carbazole, chrysene, di-wctyl phthalate, flu0 
pyrene) were detected in the loose media and 
limits for any of the detected Semivolatiles. 

summary of volatile w c  c 

No major media were analyzed for volatile organic constituents. 

Sumlemental Media 
One loose media and two &own liquid samples were collected 
volatile organic commhants . Of 33 volatile constituents for which 
one (total xylenes) was detected in the loose media sample and 

Summary Of PesticidedPCB Contamination 

for semivolatile constituents. 

unlolown liquid samples were collected from this component for 

, indene( 1,2,3Cd)pyrene, phenanthrene, and 
re detected in the liquids. There are no TCLP 

were performed, only 

No major or supplemental media were analyzed for pesticides/PCBs. 

.:.:.>> 
:::% 

?:%< >:...... ......... .... . .... A.IV.8.11 Plant 5 South Pad (74H) 
Plant 5 South Pad (74H) is an irregularly shaped,.reinforced concrete pad located south a&he .:+:.:.: Metals 
Production Plant (SA). 

.:.::<m,:>:.:. 

Pad 74H was used for loading, unloading, and temporary storage of feed materials entering and 
exiting the south end of the Metals Production Plant (i.e. UF4 and magnesium), Currently, Plant 5 a 
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South Pad contains dicalite, S d a n d  containers, s&ctural steel, and pipe racks. Anticipated 
for the pad are UF4 and MgF,. 

nent, one concrete chip sample was collected. Following is a description of 

Summary Of Radiological Contaminaton 

Concrete Chi~s 
Only one concrete was collected from this component for analysis of radioactive 
constituents. Ofth tituents, all except six (americium-241, lead-210, neptunium-237, 
pl~t~niUm-238, p , and strontium-90) were detected. For six of the detected 
radioactive const~tu 8, technetium99, elemental uranium, uranium-234, uranium- 
239236, and uranium-238), the maximum concentration of each exceeded its respective concrete 
baseline value. Elemental uranium exceeded its baseline concentration by a factor of 38, a larger 
margin than any other radioactive constituent. 

Sanmmarg Of horgauic Contamination 

Concrete Chi~s 
Only one concrete chip sample was collected 
inorganic constituents, all except six (antimony, cadmium, mercury, selenium, silver and thallium) 
were detected. For five of the deteded inorganics (aluminum, barium, chromium, potassium and 
zinc) the maximum concentration of each was greater than the r 
the inorganics with concentrations greater than baseline, zinc was 
concrete baseliie by a factor of 1.6. None of the detected results ex 

%., < 

component for analysis of inorganics. Of 23 

ve concrete baseline value. Of 
cant, exceeding the 

the TCLP limit. 

s u m m a r g o f ~ c c o  ' "on 

No media from this component was analyzed for organic constituents. 

5f&*.55$~$$$$qp?? 
A.lV.8.12 Plant 6 Pads (74Q 
Plant 6 Pad (74J) is an irregularly shaped concrete storage pad located north of the MWiFaMcation $$$$ 

Plant (6A). The Plant 6 Pads were used for temporary storage of uranium tubes (up to e25 <.:.:.:. percent 
enrichment). processed by extrusion fabrication off-site and machined in the Metals FabriBon Plant. 
The easternmost six feet of the pad is part of the HWMU to the east of the pad, a resuiC6ffead 
co- 'on. Uranium metal (up to 1.25 percent E) is the only anticipated co- 

, ::%... . 

, The storage pad north of Plant 6 has one inactive HWMU located north of Plant 6. This Unit is 
considered a HWMU because it handles solvents (EPA waste code FOO2) and lead. This unit will be 
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closed through CERCLA response. mate, soil, and PPE are the only materials expected to be 
closure. For more information on HWMUs, see Appendix K, Table K-1. 

nent, two concrete chip sample was collected. 

Summary Of Radiological Contamination 

Concrete C ~ ~ D S  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of t h k  tituents, all except six (americium-241, lead-210, plutonium-238, 
plutoniUm-239/240, 90, and thonum-228) were detected. For seven of the detected 
radioactive constitue 237, technetium-99, thorium-230, elemental uranium, uranium- 
234, UraniUm-235/2 um-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Elemental uranium exceeded its baseline concentfation by a factor of 34, a 
larger margin than any other radioactive constituent. 

Concrete C ~ ~ D S  
Only one concrete chip sample was coll component for analysis of inorganics. Of 23 
inorganic constituents, all except six (antimony, cadmium, cobalt, mercury, silver and thallium) were 
detected. For five of the detected inorganics (chromium, lead, potassium, sodium and zinc) the 
maximum concentration of each was greater than the respective concme baseline value. Of the 
inorganics with concentrarions greater than baseline, lead was the most significant, exceeding the 
concrete baseline by a factor of 23. None of the detected results exc&d&Xl times the TCLP limit. 

Summary of Organic Contamination 

No media from this component was analyzed for organic constituents. 

A.lV.8.13 Plant 9 Pad (74K) 
Plant 9 Pad (74K) is a rectangular, reinforced concrete pad and located southeast of the Special 
Produrn Plant (9A). The pad was constructed with berms, slopes, and grated tre 
spilled liquid material and collect any storm-water runoff. 

Plant 9 Pad was historically used for temporary storage of process residues (i. e. CaF2,'KgF2, 
thorium, uranium residues, and filter cake) and thorium and uranium chips and turnings. Metal fires 
were common on the pad. Currently, the Plant 9 Pad contains pallets, baskets, and overpacks. The 
storm-water runoff collected in the grated trench is pumped to the Refinery Sump (3H) for eventual 
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wastewater treatment. Anticipated contaminants include: uranium, Uranium metal (up to 2.1 percent 
, thorium compounds, ThF4, radium, strontium-90, MgF2 and CaF2. 

, one concrete chip sample was collected. Following is a description of 

Summary of Radiological Contamination 

Concrete C h i ~ s  
Only one concrete 
constituents. Ofthes 
228, strontium-90, 

elemental uranium, uranium-234, uranium-235/236, uraniUm-.238), the maximum concentm 'on of 
each exceeded its respective concrete baseline value. Technetium-99 exceeded its baseline 
concentration by a factor of 240, a larger margin than any other radioactive constituent. 

e was collected from this component for analysis of radioactive 
tituents, all except six (cesium-137,lead-210, neptunium-237, radium- 

232) were detected. For ten of the detected radioactive constituents 
(americium-241, p , pl~t011i~m-239/240, technetium-99, thorium-228, thorium-230, 

Summary of horgauic Contamination 

Concrete C h i ~ s  
Only one concrete chip Sample was all 
inorganic constituents, all except nine (antimony, beryllium, cadmium, mercury, nickel, selenium, 
silver, sodium and thallium) were detected. For ten of the detected inorganics (aluminum, arsenic, 
barium, chromium, cobalt, capper, lead, manganese, vanadium and zinc) the maximum concemm 'on 
of each was greater than the respective concrete baseline value. ani= with concentrations 
greater than baseline, zinc was the most significant, exceeding the eline by a factor of 
2.7. None of the detected results exceeded 20 times the TCLP limit, 

Summarg of Organic Consamination 

nent for analysis of inorganics. Of 23 

No media from this component was analyzed for organic constituents. 

rn.?Y,,,.A,,A. ...,, N .A 
+Zy' .__I_ -,,-',<.::$A 2 ..:A A.IV.8.14 Building 65 West Pad (74L) .'. :. 

Building 65 West Pad (74L) is a reinforced, poured concrete pad located west of the Old&lant 5 
Warehouse (65). It was constructed with berms, slopes, and grated trenches to contain a@ spilled 
liquid material and collect any stomwater runoff. 

<w 

.:.:<...., v&pg&> 

Historically, the pad stored remelt, top cores, reject cores, ingots, and some drums or residue 
qaterials awaiting analysis. Currently, the pad stores baled scrap drums, scrap metal awaiting 
decontamination, and uranium and thorium residues. Excess equipment also is stored on the pad. 
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Building 65 West Pad consists of a single process area. Anticipated contambum areuraniumand 
and thorium compounds. 

nent, one concrete chip sample was collected. Following is a description of 

Summary Of Radiological Contamination 

Concrete C ~ ~ D S  
Only one con 
constituents. 
strontium-90) were 

technetium-99, thorium-227, thorium-228, thorium-230, thorium-232, elemental uranium, uranium- 
234, uranium-235/236, and uranium-238), the maximum concentration of each exceeded its respective 
concrete baseline value. Radium-228 exceeded its baseline concentration by a factor of 670, a larger 
margin than any other radioactive constituent. 

SummaryOfInorgauicCo ' tion 

Concrete C h i ~ s  
Only one concrete chip sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except nine (antimony, arsenic, cobalt, mercury, selenium, silver, sodium, 
thallium, and vanadium) were detected. For nine of the detected inorganics (barium, beryllium, 
calcium, chromium, copper, lead, magnesium, nickel, and zinc) theazixkmm concentration of each 
was greater than the respective concrete baseline value. Of the in0 
than baseline, lead was the most significant, exceeding the concrete 
of the detected results exceeded 20 times the TCLP limit. 

e was collected from this component for analysis of radioactive 
tuents, all except four (cesium-137, lead-210, plutonium-241, and 
r 16 of the detected radioactive constituents (americium-241, 

neptunium-237, plut pl~t0niUm-239/240, p010ni~m-210, radium-226, radium-228, 

0 

., 
concatrations greater 

by a factor of 4.1. None 

Summary of Organic Contamination 

No media from this component was analyzed for organic constituents. 

.... x.:.:.: 
A%.:. 

.... 3:s 
$$$ A.IV.8.15 Building 64 East Pad and Railroad Dock (74m 

Building 64 East Pad and Railroad Dock (74M) is,located along the eastern side of the Tkorium 
Warehouse (64). It is a reinforced, poured concrete pad that wraps around the north enifofthe 
Thorium Warehouse and the Old Plant 5 Warehouse (65). 

......... . _.... :*.>. , 

Pad 74M stored the Special Products Plant (SA) materials before the Plant 9 Warehouse (81) was 
built. The stored material included up to 2.1 percent enriched uranium in the form of ingots, billets, 
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and Zimlo scrap from Hanford. More recently, after the Plant 9 Warehouse was built, the pad has 

rim residues awaiting repackaging and equipment awaiting decontamination. The 
dock was intended to receive material from Hanford by rail although it was not used 

e Thorium Warehouse and Decontamination Building (69) operations by storing drummed 

um was shipped to and from the site in trucks. The Building 64 East Pad and 
Railroad Dock consists of a single process area. Anticipated contambuts are uranium and thorium 
compounds and magnesium. 

From this component, one concrete chip sample was collected. Following is a description of 
contambation. 

summarg of Radio1 on 

Concrete Chi~s 
Only one co~~crete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (lead-210, neptuniUm237, plutonium-238, 
plutonim-239/240, plutonium-241, and strontiuq-90) .:.>>. were detected. For ten of the detected 
radioactive constituents (americium-241, cesium&J, 85 3%. radium-228, technetum-99, thorium-228, 
thorium-230, elemental uranium, uranium-234d*-235/236, and uranium-238), the maximum 
concentration of- each exceeded its. respective,&&tcr$&@aseline ~ .... n. .,.. value: Techetium-99 exceeded its 
baseline concentration by a factor of 28, a 1Gger mar@ than any other radioactive constituent. 

...4..+& 

Summary Of Inorganic Co ’ - . tion 

...,., y y * w  . ,.; ’.’.$$.. ...A .,,A%&. Concrete Chius .? .:$ 

& l y  one concrete chip sample was collected from this wmponent fo&mllsis $?$pH,:.::$: of inorganics. Of 23 
inorganic constituents, all except seven (antimony, cadmium, cobalt, %aercury, .:<.:. nickel, silver, and 
thallium) were detected. For two of the detected inorganics (wppe& lead) the fnaximurrn 
concentration of each was greater than the respective concrete baseline value. Of the inorganics with 
concentmtions greater than baseline, lead was the most significant, exceeding the concrete baseliie by 
a factor of 2.3. None of the detected results exceeded 20 times the TCLP limit. 

S-j of Organic Contaminaton 

:%:*$ 
:.:::::s 

<.<#+y&, 

......... No media from this component was analyzed for organic constituents. 
,$$ 

A.IV.8.16 Buildinn 12 North Pad (74w 
Building 12 North Pad (74N) is a rectangular, concrete pad located north of the Main Maintenance 
Building (12A). Areas of the pad have been patched with asphalt, and sections of the pad contain 
minor cracks. The western edge of the pad is only partially curbed because the concrete curb and pad 
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near the historical location of the removed Underground Storage Tank (UST), Tank 6, is missing 1 

2 

3 

4 

5 

6 

7 

8 

ags have been stacked in this area as a temporary curb. The northern edge of the pad 
the southern edge of the pad borders the Main Maintenance Building. 

ed by plant stores, 'which is based in the Main Maintwan ce Building, to store pipe 
(situated on pipe racks), drummed oils, returnable drums, and other nonradioactive materials for use 
on-site. Pad 74N consists of a single process area. Anticipated comminam for the pad include: 
diesel fuel, ethylene glycol, solvents (1, 1, l-trichloroethane and trichloroethylene), and lubricating and 
hydraulic oils. 

From this component 
Following is a desc ntamination. 

rete chip sample and one loose media sample were collected. 

Summary of Radiological Contamination 14 

15 

Concrete Chius 16 

17 

constituents. Of these 20 constituents, all americium-24lflead-2lO, neptunium-237, 18 

Only one concrete chips sample was coll 

pl~t0niUm-238, pl~t0niUm-239/240, stront hnetium-W) were detected. None of the 19 

detected radioactive constituents exceeded concrete baseline valw. 20 

nent for analysis of radioactive 

21 

Suuulemental Media P 

One loose media sample was collected from this component for analysis of radioactive constituents. 
Of these 20 constituents, all except two (plutonium-241 and strontium-90) were detected. 

SummaryofInorganicCo ' * "on 26 

n 
Concrete Chius 28 

23 

20 

2s 

Only one concrete chip sample was collected from this component for analysis of inorganics. 
inorganic constituents, all except six (antimony, cadmium, cobalt, mercury, silver, and zinc) were 

For three of the detected inorganics (chromium, lead, and thallium) the maximum 
concentration of each was greater than the respective concrete baseline value. Of 
concentrations greater than baseline, lead was the most significant, exceeding the co 

Of 23 29 

30 

31 

32 
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34 

35 

detected. 

a factor of 4. None of the detected results exceeded 20 times the TCLP limit. 

Sumlemental Media 36 

One loose media sample was collected from this component for analysis of inorganics. 
inorganic constituents, all except eight (antimony, beryllium, cadmium, mercury, potassium, silver, 

Of 23 37 

38 

sodium, and thallium) were detected. The concentration of chromium exceeded 20 times the TCLP 
limit. 
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Summary of Semivolatile Organic Contamination 

was analyzed for semivolatile organic constituents. 

One loose media sample was collected from this component for analysis of semivolatile organic 
contammnts . Of 65 Semivolatile constituents for which analyses were performed, only seven 
(benzo(a)anthracene, bis(2ethylhexyl), chrysene, di-n-octyl phthalate, fluoranthene, 
phenanthrene, and pyrene) were detected. There are no TCLP limits for any of the detected 
Semivolatiles . 

g ~ m m a r g  of Volatile: 

No major media were analyzed for volatile organic wnstituents. 

SuDDlemental Media 
One loose media sample was c~llected from this 
contamman& . None of the 33 volatile co 

Summary of Pestiades/PCB Cordaminati 

for analysis of volatile organic 
ch analyses were performed were detected. 

No major or supplemental media were analyzed for peSticides/PCBs. 

A.IV.8.17 Decontamination Pad (74P) 
The Dewntambtion Pad (74P) is an irregularly shaped, curbed p a b y s : n o r t h  and west of the 
Decontamination Building (69). The pad is used to dewntamhte pi@& q€@pment and metal that 

.*<:>+wq$ 

,$$j 
are too large for the Dmnramination Building. It also stores decontmhakd scrap metal. 

m&Jv. 

The Decommhation Pad contains two process areas, Dewmambation and Storage. 

Decontamination 
’on area is located just north of the Decontamination Building. This pad is used to The deC0ntamu.W . 

~ . . ~ . y ~ , ~ ~ . : . ~ ~ * : ~ . : . : ~ .  . and dew&sion radiologically ferrous and n o n f e r r o u s ~ g ~ ” m ~  
decontammte _.. :. ceforr*. These going to the scrap piles and miscellaneous equipment tbat will go to maintenan *.* 
pieces of equipment and metal are cleaned with a steam cleaner/spray washer. If n&ed&austic 
detergent or we& acid is added to the spray washer to augment cleaning. After being &&ed, the 
equipment is checked by a radiation safety technician to make sure it was correctly decontaminated 
before it is permitted to leave the pad. Wash waters and sludges are drained to the outside sump and 
mixed with the effluents from the Decontammt~ - ‘On’Building. The outside sump receives wastewater 
from the indoor sump,, drainage from the outside pad, and runoff from the adjacent scrap metals pile 
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and surrounding yard area. Outdoor sump effluents flow by gravity to the General Sump (18B) 
e Recovery Plant (8A). 

and nonferrous scrap metals are decontaminated and/or decommissioned, they are stored 
on Pad. Also, equipment that is old or no longer needed is taken apart, 

decontaminaed, and stored on the pad. This storage area makes up approximately 90 percent of the 
pad. Storm-water runoff from the scrap piles is collected in the outdoor sump, which is piped to the 
General Sump. 

The anticipated co 

From this component, 
description of contaminat ion. 

oil, uranium, and thorium. 

t sample and one concrete core Sample were collected. Follows is a 

Summay Of Radiological Contamination 

AsDhalt 
Only one asphalt sample was collected from 
Of these 20 constituents, all except seven ( 1, neptunium-237, plutonium-239/240, 
strontium-90, uranium-234, dum-235/236, and uranium-238) were detected. For ten of the 
detected radioactive constituents (lead-210, plutonium-238, polonium-210, radium-226, radium-228, 
technetium-99, thorium-228, thorium-230, thorium-232, and elemental uranium), the maximum 
concentration of each exceeded its respective concrete baseline value. Elemental uranium exceeded its 
baseline concentration by a factor of 19, a larger margin than any constituent. 

Concrete Cores 
A total of two concrete core samples from the top %-inch depth 
for analysis of radioactive constituents. Of these 20 constituents, all except four (americium-241, 
plutonium-239/240, plutonium-241, and strontium-90) were detected. For ten of the detected 
radioactive constituents (cesium-137, lead-210, plutonium-238, po loni~210,  radium-226, radium- 
228, elemental uranium, uranium-234, uraniUm-235/236, and uranium-238), the maximum 
concentration of each exceeded its respective concrete baseline value. Elemental 
baseline concentration by a factor of 27, a larger margin than any other radioact 

Only one concrete core sample from a depth of 'A to 1-inch was collected from 
analysis of radioactive constituents. Of these 20 constituents, all except eight (americium-241, 
cesium-137, plutonium-238, plut011ium-239/240, radium-228, thorium-230, thorium-232, and 
uranium-235/236) were detected. For one of the detected radioactive constituents (technetium-99), 
the maximum concentration of each exceeded its respective concrete baseline value. Technetium-99 

nent for analysis of radioactive constituents. 

this component 
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exceeded its baseline concatration by a factor of 1.3, a larger margin than any other radioactive 

core sample from a depth greater than 1-inch was collected from this component 
radioactive constituents. Of these 20 constituents, all except eight (americium-241, 

cesium-137, plutonium-238, pl1.1tonium-239/240, radium-228, thorium-232, d u m - 2 3 4 ,  and 
uranium-235/236) were detected. None of the detected radioactive constituents exceeded its 
respective concrete baseline value. 

on 

llected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except nine (antimony, beryllium, cadmium, cobalt, mercury, nickel, 
selenium, silver, and thallium) were detected. For four of the detected inorganics (arsenic, lead, 
magnesium, and zinc) the maximum concentration of each was greater than the respective concrete 
baseline value. Of the inorganics with 
significant, exceeding the concrete bas 
None of the detected results exceeded 20 

Concrete Cores 
Two concrete core samples from the top %-inch depth were collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, all except six (antimony, cadmium, mercury, 
selenium, silver, and thallium) were detected. For ten of the detected inorganics (aluminum, arsenic, 
barium, calcium, copper, lead, manganese, nickel, sodium, and mycimum concentration of 
each was greater than the respective concrete baseline value. Ofthe with concentrations 
greater than baseline, nickel was the most significant, exceeding the e baseline by a factor of 
2.6. None of the detected results exceeded 20 times the TCLP 

than baseline, lead was the most 

Only one concrete core sample from the second %-inch depth interval was collected from this 
component for analysis of inorganics Of 23 inorganic constituents, all  except six (antimony, 
cadmium, mercury, selenium, silver, and thallium) were detected. For five of the detected inorganics 
(aluminum, barium, magnesium, potassium and sodium) the maximum concentdon@f et&h *as 
greater than the respective concrete baseline value. Of the inorganics with concematioqgreater than 
baselie, sodium was the most significant, exceeding the'concrete baseline by a factor of&. None 
of the detected results exceeded 20 times the TCLP limit. 

~$?x5<<<~.q:.$~* 

<<.:.:.: 
.&*X@>'n 

Only one concrete core sample from a depth interval of 14 inches was collected from this component 

selenium, silver, and thallium) were detected. For four of the detected inorganics (aluminum, 
for analysis of inorganics. Of 23 inorganic constituents, all except six (antimony, cadmium 3 mercury, 
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barium, potassium, and sodium) the maximum concentration of each was greater than the respective 
value. Of the inorganics with concentrations greater than baseline, potassium was 
, exceeding the concrete baseline by a factor of 1.3. None of the detected results 

the TCLP limit. 

SummaryOfOrganicCo . "on 

Major media was not analyzed for organic contamimi on. 

A.N.8.18 
Pad 744 (Plant 8 Old issolver pad) is a rectangular, reinforced concrete pad overlain by acid 
brick located west of Plant (8A) and betweem the Plant 8 Maintenance Building (8B) and 
the Biodenitrificatiod uent Treatment Facility (18H). The Plant 8 Old Metal Dissolver Pad 
was used from 1955 to 1959 for the dissolution of scrap uranium metal. Two wooden vessels on 
brick-faced concrete support pedestals received metal baskets containing the scrap uranium metal. 
Concentrated hydrochloric acid in the wooden vessels accomplished the dissolution; the heat of the 
exothermic dissolution reaction was coils mounted in the dissolver vessels. An 
overhead hoist system was employed for handl rials. Following dissolution, the hydrochloric 
acid that contained uranium was transferred t overy Plant. A brick-lined concrete tank on the 
east part of the pad was filled with water quench tank in the event of a !ire in the 
materials. The wooden vessels and hoist sy& have been removed, but the quench tank and support 
ribs remain. Anticipated contambam include hydrochloric acid, magnesium, and prill. 

From this component, one acid brick sample, two concrete chip samples, one loose media sample, 
and one unknown liquid sample were collected. Following is a destriptW'iQf contaminati on. 

summary of Radiological contamination 

.:.:.:.:. ......... 
I: 

:*,*.; ,.,.,.. ..... ...... *.,X*..,~. $ @ v  
& 
.:.:.:.:. .x.:.:.: 

...%V ,A*..> 
, , A:$$$+. , 

Acid Brick 
Only one acid brick sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except two (cesium-137 and strontium-90) were detected. 
For five of the detected radioactive constituents (lead-210, radium-226, radium-228, technetium-99, 
and elemental uranium), the maximum concentration of e a ~ h  exceeded its respective ~&iitilmse1ine w::: 

value. Technetium-99 exceeded its baseline c o n m i o n  by a factor of 72, a larger ma&n .. . .... than any 
other radioactive constituent. 

:s,$p>>x.::y,y<:pF:.:. 

K<::: 
..... ,.*& ,. 

:c<...V.v.,,. 

Concrete C h i ~ s  
A total of two concrete chips samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, a l l  except 14 (americium-241, cesium-137, neptunium-237, 
pl~t~nium-238, pl~t0niUm-239/240, plUtOniUm-241, p010niUm-210,. ~trontium-90, thorium-228, 
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thorium-230, thorium-232, uranium-234, uranium-235/236, and urani-238) were detected. For 
ected radioactive constituents (lead-210, radium-228, technetium-99, and elemenral 

con&ntration of each exceeded its respective concrete baseline value. 
um exceeded its baseline concentration by a factor of 83., a larger margin than any 

ve constituent. 

Smlemental Media 
One loose media sample was collected from this component for analysis of radioactive constituents. 
Of these 20 constituents, all except three (americium-241, plutonium-238, and strontium-90) were 
detected. 

One unknown liquid 

228, and strontium-90) were detected. 

collected from this component for analysis of radioactive 
. . constituents. Ofth , all except five (cesium-137, lead-210, radium-226, radium- 

Summary of Inorganic Contamination 

Acid Brick 
Only one acid brick sample was collected nent for analysis of inorganics. Of 23 
inorganic constituents, all except 11 ( cadmium, cobalt, mercury, nickel, 
potassium, selenium, thallium, vanaclium, detected. For one of the detected inorganics 
(lead) the maximum concentration of each was greater than the respective concrete baseline value. Of 
the inorganics with concentrations greater than baseline, lead was the most significant, exceeding the 
concrete baseline by a factor of 2. None of the detected results 20 times the TCLP limit. 

......A $$$ ., ' 
Concrete C ~ ~ D S  $#+<.d 
Two concrete chip samples were collected from this component for a#@lysii >:.:.:; of inorganics. Of 23 
inorganic constituents, all except 14 (antimony, beryllium, cadmiunqbalt, copper, mercury, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc) were detected. For four of the 
detected inorganics (arsenic, chromium, lead, and manganese) the maximum concentfation of each 
was greater than the respective concrete baseline value. Of the inorganics with concentrations greater 
than baseline, lead was the most significant, exceeding the concme baseline by a factor of 1.8. None 
of the detected results exceeded 20 times the TCLP limit. 

Sblemental Media . . .  . ,  , 

One loose media and one unknown liquid sample were collected from this 
inorganics. Of 23 inorganic constituents, all except six (antimony, beryllium, mercury, selenium, 
silver, and thallium) were detected in the loose media and all except four (antimony, mercury, silver 
and thallium) in the liquid. None of the detected results for the loose media exceeded 20 times the 
TCLP limit and none of the detected d t s  in the liquid exceeded the TCLP limit. 

e' 3 

4 

5 

6 

1 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a 22 

23 

zd 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

G : \ C R U 3 R I F S ~ W P X - A . I v  AN-320 802Z&% 09/09/95 2:45 a.m. 



FEMp-OU3-RVFS-DRAFT 
September 11.1995 

Summary of Semivolatile organic Contamma6 'on 

. .  were analyzed for semivoiatile organic contarmnatl on. 

One loose media and one unknown liquid sample were collected from this component for analysis of 
semivolatile organic contaminants. Of 65 Semivolatile constituents for which aualyses were 
performed, 16 (2-methyl~phthalene, acenaphthene, anthracene, benzo(a)anthtacene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, carbazole, chrysene, dibenzofuran, 
fluoranthene, fluor 1,2,34)pyrene, phenanthrene, and pyrene) were detected in the loose 
media and none were m the liquid. There are no TCLP limits for any of the detected 
Semivolatiles. 

, 

Smnrnarg of Volatile Organic Contamination 

No major media were analyzed for volatile organic constituents. 

:& 
, ,is:. . Suudemental Media 

One loose media and one unknown liquid s a m & e  collected from this component for analysis of 
volatile organic contaminants . .None of the . <.**sy, 3$vo&.constituents &$&X*< for which analyses .were 
performed were detected in either sample. 

<.:. .c.' ..... 2; <#$, 

Summary of PesticiWPCB Conbmimtion 

. . ... . :e* 2; 
$@.,,.*&::::: .&y--.:* 
X$.k <; 

reinforced concrete pad I& north of the Recovery Plant 
A.IV.8.19 Plant 8 North Pad (74R 
Plant 8 North Pad (74R) is a 
(8A). The pad stored Recovery Plant feed materials and product. Located on the pad are tank and 
pumping units that are part of the Recovery Plant water treatment/filtration process area: three 
vertical, cylindrical steel filtrate storage tanks and the filtrate pumps and pump house. The box 
furnace, a process area for the Recovery Plant, and fan and vent stack for one of the other processes 
inside the Recovery Plant are located next to the wall of the building on the pad. The pad;h&$a <.:.:.:. 

grated trench and sump/pump system along its northern perimeter but no containment 
the pad edge. On the east edge, the pad is contained by the wall for the bulk chemicals &a. 

:s;sp>>,q:*F<ppfi 

or berm at 
*%* 

.>w:<. 
~ ~ w : ~ x *  

The Plant 8 North Pad historically stored Recovery Plant feed materials (drummed residues and scrap 
metal) and black oxide (U30,J furnace products before transfer to the Ore Refinery Plant (Buildmg 
2A). Both enriched (U-235 enrichment levels up to 1.25 percent) and depleted uranium materials 
were stored there. The filtrate storage tanks are tanks 21A, 22A, and 28A, which receive filtrate 
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from the Oliver filters inside the Recovery Plant. They are vertical, cylindrical steel tanks on grade 
rth of the filtrate pump house. The trench and suxnplpump system on the pad 
spills or leakage of the filtrate and collects storm-water runoff from the pad for 

Recovery Plant water treatment/filtration system. The Plant 8 North Pad consists of 

Plant 8 North Pad has one inactive HWMU located at the southeast side of the pad adjacent to Plant 
8. It is considered a HWMU because it is reported to have handled solvents (EPA waste d e s  Fool 
and FOO2), barium, chromium, lead, and silver. The plan of closure for this HWMU is to be attained 
through CERCLA Firebrick, metal, hold-up material and PPE are the materials expected 
to be generated by its 

Anticipated co 
thorium metal, magnesium, SO,, and ammonium hydroxide. 

For more information on HWMUs, see Appendix K, Table K-1. 

74R include: uranium, U308, uranium metal (up to 1.25 percent E), 

From this component, two concrete cores, two unknown liquid samples and two loose media samples 
were collected. Following is a description of commination. . .* 

Summary of Radiological Co '*on 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except 13 (americium-241, 
neptunium-237, plutonium-238, plutoniUm-239/240, plutonium-241, po lon i~210 ,  strontium-90, 
thorium-228, thorium-230, thonm-232, Uranium-234, uranium-235Y@@%nti uranium-238) were 
detected. For six of the 
228, technetium-99, and elementahmium), the maXinnrm c o n m d n  :s:< ok each exceeded its 
respective concrete baseline value. Technetium-99 exceeded its b a d h e  concentration by a factor of 
180, a larger margin than any other radioactive constituent. 

radioactive constituents (cesium-13'#!fle&lO, &*m&:5 d-226, radium- 

Only one concrete core sample from a depth of 'A to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except six (americium-241, 
neptunium-237, plutonium-238, strontium-90, thorium-228, and thorium-232) were d&ec&d. For 
three of the detected radioactive constituents (radium-228, technetium-99, and elemental &mium), 5m the 
maximum conuktration of each exceeded its respective concrete baseline value. Techneb-99 .zg 

exceeded its baseline concentration by a factor of 32, a larger margin than any other d o a v e  
constituent. 

*E$VX$?$~pqq~ 

g.3 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except eight (americium-241, 
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cesium-137, neptunium-237, plutonium-238, plutonium-239/240, radium-228, strontium-90, and 
ere detected. For one of the detected radioactive constituents (technetium-99), the 
ntration of each exceeded its respective concrete baseline value. Technetium-99 
eline concentration by a factor of 7, a larger margin than any other radioactive 

a 
SuDDlemental Media 
One loose media sample was collected from this component for analysis of radioactive constituents. 
Of these 20 constituents, all except two (plutonium-241 and polonium-210) were detected. 

One unknown liquid 
constituents. Ofth 
plutonium-238, plut 

as collected fiom this component for analysis of radioactive 
tituents, all except seven (americium-241, cesium-137, neptunium-237, 

, radium-228, and strontium-90) were detected. 

Summary Of Inorganic Contaminati on 
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16 

Concrete Core n 
Only one concrete core sample fiom the top ia 
analysis of inorganics. Of 23 inorganic cons 
selenium, and thallium) were detected. For 
chromium, copper, lead, manganese, nickel 
concentration of each was greater than the respective concrete baseline value. Of the inorganics with 
concentrations greater than baseline, lead was the most significant, exceeding the concra baseline by 

was collected from this component for 
except five (antimony, beryllium, mercury, 19 

inorganics (aluminum, arsenic, barium, 20 

, and zinc) the :- zl 
22 
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. 2 4  
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a 
a factor of 5.8. None of the deteued results exceeded 20 times the TCLP limit. 

Only one concrete core sample from the sewnd %-inch depth intern 
component for analysis of inorganics. Of 23 inorganic constituents, 
beryllium, mercury, selenium, and thallium) were detected. For t 
(aluminum, barium, chromium, copper, lead, manganese, potassium, sodium, vanadium, and zinc) 
the maximum concentration of each was greater than the respective concrete baseline value. Of the 

,collected from this 

detected inorganics 
t six (antimony, arsenic, 

inorganics with concentrations greater than baseline, lead was the most significant, exceeding the 
concrete baseline by a factor of 1.7. None of the detected results exceeded 20 times the TCLP limit. 

Only one concrete core sample from the 14 inch depth interval was collected from this c&nponent 
for analysis of inorganics. 'Of 23 inorganic constituents, all except seven (antimony, d c ,  

inorganics (aluminum, barium, chromium, lead, nickel, potassium, sodium, and vauadium) the 
maximum concentration of each was greater than the respective concrete baseline value. Of the 

s*.;: 

beryllium, mercury, and thallium) were For eight of *e..$ei&d 
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concrete baseline by a factor of 5.1. None of the detected results exceeded 20 times the TCLP limit. 
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Sumlemental Media 
a and one unknown liquid sample were collected from this component for analysis of 
23 inorganic constituents, all except four (antimony, selenium, silver, and thallium) 
None of the detected results for the loose media exceeded 20 times the TCLP limit 

e detected results in the liquid exceeded the TCLP limit. 

Summary Of Semivolatile organic Contamination 

No major media were analyzed for semivolatile organic constituents. 

Swmlemental Media 
One loose media and 
semivolatile organic” 
performed, only 13 (anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, carbazole, chrysene, di-n-butyl phthalate, fluoranthene, 
indeno(l,2,3cd)pyrene, phenanthrene, and pyrene) were detected in the loose media and none were 
detected in the liquid. There are no TCLP limitsfor any of the detected Semivolatiles. 

own liquid sample were collected from this component for analysis of 
. Of 65 Semivolatile constituents for which analyses were 

Summary Of Volatile Organic Contaminati 

No major media were analyzed for volatile organic comamimi on. 
. c  

Smlemental Media 
One loose media and one unlmown liquid sample were collected from this component for analysis of 
volatile organic contaminants . Of 33 volatile constituents for whicw- were performed, only 
four (2-butanone, ethylbenzene, toluene, and total xylenes) were d& .:.:.x..y..> .g<v,: ia h e  loose media and only 
two (2-butanone, and toluene) in the liquid. Of these, only 2-butanom :::::* has$ TCLP.limit. It was 
detected in the loose media sample at a concentfaton of 14 mgkg, a&U:.below 20 times the TCLP 
limit of 4,000,000 mgkg; and in the liquid at 110 mg/L, well below the TCLP limit of 200,000 
m a .  

A...K .. ,:.. 

Summary O f P e s t i c i m C o  a . tion 

No major or supplemental media were analyzed for pesticides/PCBs. 

A.IV.8.20 Building 63 West Pad (74s) 
The KC-2 Warehouse Pad (74s) is an irregularly shaped concrete located at the west end of the KC-2 
Warehouse (63). The pad historically stored operations associated with the KC-2 Warehouse and has 
been identified as a single process’area. The KC-2 Warehouse stored work order request materials, 
bulk items, drummed RCRA waste, PcBContaminated equipment, drummed PcBContaminated waste 

. ,. . . 

3 

4 

5 

‘ 6  

7 

8 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

P 

24 

25 

26 

n 
, 2 a  

29 

30 

31 

32 

33 

34 

35 

36 

n 
38 

AN-324 



FEMP-OU3-RVFs-DRAFT 
!3epte&r 11,1995 

oils, and landscaping and snow removal equipment. The KC-2 Warehouse is currently undergoing 
use as a RCRA warehouse. Currently, the Building 63 West Pad contains a pipe rack, 
, and refractory brick. There are no anticipated commimnts. 

chip sample was collected to characterize the contamination in this component. The 
following represents the results of the analyses of this sample. 

Summary Of Radiological Colrtamination 

Concrete C ~ ~ D S  
Only one co 
constituents. Of 

. plutonim-239/240, 
detected radioactive constituents exceeded its respective concrete baseline value. 

le was collected from this component for analysis of radioactive 
ents, all except seven (americium-241, Cesium-137, plutonium-238, 

; technetium-99, and uranium-235/236) were detected.. None of the 

Summary Of Inorganic Contamination 

Concrete Chi~s  
Only one concrete chip sample was collected 
inorganic constituents, all except eight ( 
selenium, silver, and thallium) were detected. For nine of the detedeed inorganics (arsenic, 
chromium, cobalt, copper, lead, nickel, sodium, vanadium, and zinc) the maximum concamtion of 
each was greater than the respective concrete baseline value. Of the inorganics ivith concentrations. 
greater than baseline, arsenic was the most significant, exceeding the concrete baseline by a factor of 
6.1. None of the detected results exceeded 20 times the TCLP 

component for analysis of inorganics. Of 23 
ium, cadmium, mercury, potassium, 

Summary of Organic Contamination 

No media from this component was analyzed for organic constituents. 

Concrete Chips 
One concrete chip sample was collected from this component for analysis of pesticide/PCB 
con- . None of the 28 pesticides/PCBs for which analyses were perfoxmed 

A.IV.8.21 Plant 1 Storage Pad (74Q 
Plant 1 Storage Pad (74T) is an irregularly shaped, reinforced concrete pad located no 
west of the Preparation Plant (1A). The pad has been divided into four process areas: the new drum 
storage area, copper shredder/drum straightener, copper pile storage, and old drum storage area. The 
old drum storage area takes up most of the Plant 1 Storage Pad. This process area bas been divided 
into four geographic.quadrants. 
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The pad originally was the drum storage location for low-level wastes and recoverable uranium 
support the Preparation Plant operations. Over time these drums deteriorated as a 

exposure to the elements, increasing the risk of release of hazardous material to the 
t i o d y ,  sections of the pad were cracked and broken. In 1991, Removal Action 

complete list and description of Removal Actions, see Section 1.2.2.1 and Table 1-2.) From 1991 to 
1994, several portions of the pad were repaired and a partial perimeter curb was installed to channel 
stomwater runoff. Contarmnat . ed soil was removed from some areas adjacent to the pad, and then 
new concrete sections were placed over the excavated areas. The concrete removed as part of this 
Removal Action was for disposal. Currently, the pad receives drums from property-wide 
processes. 

Plant 1 Storage Pad located near the northwest corner of Plant 1, and this HWMU is 
active. This unit is considered a HWMU because it is handles solvents (EPA waste codes Fo(n and 
F003), barium, and lead. Closure of this HWMU is to be attained through CERCLA response. The 
waste materials g e n e d  by the closure of this unit are yet to be determined. For more information 
on HWMUs, see Appendix K, Table K-1. 

New Drum Storage Area 
Two tension support structures have been additions to Pad 74T. The tension support 

or sprung structures are built from a metal 
New concrete was poured northeast of the existing pad to support these structures. Concrete blocks 
were placed at every corner to provide tension support. Each structure is also surrounded by a 
concrete dike. The two rectan,gular sprung structures are designed to store a minimum of 
2,500 drums. The drum contents include primarily uranium residu 
waste oils, barium salts, and solid residues containing solvents. H 
drummed liquid wastes in the new drum storage area. 

for extensive repair of the Plant 1 Storage Pad, was approved by USEPA. (For a 

rting an impermeable vinyl roof and sides. 

copper sllredder/DnRn straightener 
The copper shredder/drum straightener area currently exists under the Plant 1 Storage Shelter (1B). 
The copper shredder removed the insulation around the scrap copper wire. The copper would then be 
shredded for reclamation. A Panghorn Dust Collector unit, located just west of the D 
Reconditioning Building (a), was used to contain the copper dust generated from & 
process. D m  straightening equipment, associated with the Drum Reconditioning 
operated on the Plant 1 Storage Pad. The equipment currently remains on the pad but 

used, 

Copper Pile Storage 
Two scrap piles of insulated copper metal wire exist on the pad. These piles stored scrap copper 
metal that was to be processed through the copper shredder. The wpper mainly was obtained from 
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transformer windings and discarded wire and cable products. The copper piles themselves are 
, but the concrete pad beneath the piles is part of the pad. 

eArea 
es a vast storage area that holds all the drums on the Plant 1 Storage Pad except those 

stored in the new drum storage area. The old drum storage area covers such an extensive area that to 
evaluate the pad effectively, the area was divided into geographic quadrants. The quadrants store 
similar items. The drums contain an assortment of solid and liquid wastes, similar to those stored in 
the new drum storag Most of these dnrms are to be shipped or are awaiting evaluation. Many 
of the drums residues from plant operations. Metal boxes primarily are stored in the 
southeastern 

Northeast Quadrant 
One concrete chip sample was taken from the top half inch of concrete. Elemental uranium was 
reported to have a commtration greater than lo00 mg/g, the OU5 WAC for soil. No activities of 
isotopic uranium are available for comparison of enrichment status or for verilication of the 
measurement of elemental uranium. Techneti 
times the baseline level. Cesium-137 and stro were not detected. 

was detected at an activity between two and five 

SoutheaStQuadrant 
One concrete chip sample was collected from the top half inch of Concrete. In the original sample, 
technetium-W was detected at an activity greater than 30 pCi/g. Cesium-137 and elemental uranium 
were present at levels greater than five times baseline levels. No activities of isotopic uranium are 
available for comparison of enrichment status or for verification of the measurement of elemental 
uranium. Strontium-90 was not detected. Duplicate precision was g all analytes. 

--...... &$ .. 
.:.:.:.: .,... ,,.,,. $2 
~.:.~.u.,*.yI... 

The anticipated contaminants are: uranium (up to 1.25 percent E); UO,; U308; thorium compounds; *>:<: 
ore concentrates; radium; techn&m99 residues; magnesium fluori&$:methylene chloride; acetone; 
lead; barium; 1 , 1 ,l-tricMoroethane; perchloroethylene; lithium carbonate; arsenic; silver; cadmium; 
other drummed RCRA wastes; and hazardous waste. 

From this component a total of 11 samples were collected. This includes: six concrete cbips, two 
loose media, one sediment, and two unknown liquids. The following presents a 
results of these samples. 

Summary of Radiological Co ' . "on 
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A total of four concrete chips samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except 11 (americium-241, neptunium-237, plutonium-238, 

39 

40 

A.IV-327 



F J M P 4 U 3 - R W S - D ~  
September 11, 1995 

plutonium-239/240, plutonium-241, strontiuni-90, thorium-228, thorium-230, and thorium-232) were 
nine of the detected radioactive constituents (cesium-137, lead-210, radium-226, 

99, elemental uranium, uranium-234, uranium-235/236, and urauium-238), 
ncentration of each-exceeded its respective concrete baselime value. Technetium-99 

aseline concmtration by a factor of 300, a larger margin than any other radioactive 
constituent. 

SuDDlemental Media 
Two loose media samples and one sediment sample were collected from this component for analysis 
of radioactive cons f these 20 constituents, all except two (neptunium237 and plutonium- 
238) were detected in e media and all except three (neptunium-237, plutonium-238, and 
strontium-90) in the s 

Two unlcnown liquid samples were collected from this component for analysis of radioactive 
constituents. Of these 20 Constituents, all except eight (cesium-137, neptunnmE * 237, plutonium-238, 
plutonium-239/240, polonium-210, strontium90, thorium-228, and thorium-232) were detected. . 

Summaqr Of Inorganic Contamination 

Concrete C ~ ~ D S  
A total of three concrete chip samples was 
Of 23 inorganic constituents, all except five (antimony, beryllium, cadmnrm * , silver, and thallium) 
were detected. For eight of the detected inorganics (aluminum, chromium, cobalt; copper, lead, 
manganese, potassium, and zinc) the maximum concentdon of each was 
concrete baseline value. Of the inorganics with concentrations 
most significant, exceeding the concrete baseline by a factor of 17. 

SuDDlemental Media 
Two loose media samples, one sediment sample, and two unknown liquid samples were collected 
from this component for analysis of inorganics. Of 23 inorganic constituents, .dl except seven 
(beryllium, mercury, selenium, silver, sodium, thallium, and vanadium) were detected in the loose 
media, all except six (arsenic, beryllium, mercury, silver, thallium, and vanadium) in the sediment, 
and 11 (antimony, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, 
and vanadium) in the liquids. The concentrations of cadmium a d l e a d  in one of the 1 
samples, and the concentration of lead in the sediment sample, exceeded 20 times the 

this component for analysis of inorganics. 

r than the respective 
, lead was the 
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Summary Of Semivolatile Organic Contamination 

sample was collected from this component for analysis of semivolatile organic 

(benzu(a)anthracene, cbrysene, di-n-butyl phthalate, fluoranthene, phenanthrene, and pyrene) were 
detected. There are no TCLP limits for any of the detected Semivolatiles. 

65 Semivolatile constituents for which analyses were performed, only six 

S ~ ~ ~ l e m e n t a l  Media 
A total of two loose es, one sediment sample and two unlmown liquid samples were 
collected from this r analysis of semivolatile organic contaminants . Of65 Semivolatile 
constituents for whi were performed, 20 (2-methylqhthalene, acenaphthene, anthracene, 
benzo(a)anthracene, ene, benzo(b)fluoranthene, bem(g,h,i)perylene, 
benzo(k)fluoranthene, butyl benzyl phthalate, chrysene, di-n-butyl phthalate, di-n-octyl phthalate, 
dibemfuran, fluoranthene, fluorene, indeno(l,2,3-~d)pyrene, naphthalene, phenanthrene, phenol, and 
pyrene) were detected in the loose media, 11 (anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, carbazole, chrysene, di- 
phenanthrene, and pyrene) were detected in the , and none were detected in the liquids. 
There are no TCLP limits for any of the d 

Summary Of Volatile Organic Contamination 

1 phthalate, dibemfuran, fluoranthene, 

Concrete C h i ~ s  
One concrete chip sample was collected from this component for analysis of volatile organic 
contarmnan ts. Of 33 volatile coIlstituents for which analyses were pe$forased, .:.:.:.> only one (toluene) was 

:::*. :::ss .... ...: detected. There is no TCLP limit for toluene. @? .-....,. *& ssy"-. . .:::: 
B . 3  
$K 

Su~~lemental Media 
Two loose media samples, one sediment sample, and two unknown liquid samples were collected 
from this component for analysis of volatile organic contaminants . None of the 33 volatile 
constituents for which analyses were performed were detected in the loose media, only five (1 , 1 ,1- 
trichloroethane, 4-methyl-2-pentanone, ethylbenzene, toluene, and total xylenes) were detected in the 
liquids, and only two (2-butanone and ,toluene) were detected in the liquids. Of thes 
butanone has a TCLP limit. It was detected in one of the liquid samples at a 
mg/L, well below the TCLP limit of .200,000 m a .  . 

Summary Of PesticidePCB Conrtamination 

No major or supplemental media were analyzed for pesticidesPCF3s. 
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A.W.8.22 Pilot Plant Pad (74Q 
Pad (74U) is a rectangular, reinforced concrete pad located immediately south of the 

Four Reduction Facility 1 (MA). The pad is accessed by concrete driveways from 
and a railroad track crosses the south end of the pad. On the east and west edges 

steel columns and continuous rail beams that supported a track hoist system. The hoist 
system moved equipment and containers &e. cylinders of UF& between the autoclave room of the Six 
to Four Reduction Facility 1 and the pad. The concrete apron of the Pilot Plant Warehouse (68) 
borders the Pilot Plant Pad on the south. 

provided temporary storage of drummed urauium and thorium 
supplies. Also, with the track hoist system and fork lifts, 

our Reduction Facility operation were unloaded and staged on the 
use of the pad was for unloading cylinders of W6 from rail cars 

with the hoist system. In the original configuration of the UF6 to UF4 reduction process in the Six to 
Four Reduction Facility 1 before installation of the autoclaves in the southern part of the building, the 
cylhders were placed in a cubicle in the northwestern corner of the pad where they were heated to 
vaporize the m6, which was then piped inside 
bridge hoist equipment have been removed. 

ding for processing. The cubicle and.the 

The Pilot plant Pad currently storei 'drums boxes that contain radiologically 
co ntaminated wastes. The storage area 
structures as well as concrete apron areas on the east and west sides of the southern half of the main 
pad. Drum storage areas contiguo~ with the pad extend westward to the concrete apron area south 
of the pilot Plant Wet Side (13A). The Pilot Plant Pad has no berm, curb, trench, or sump for 

main pad between the steel hoist support 

containment of runoff or spills. w 

@$ .. 
:ey<, ~<xv%sG& 

The anticipated co ntaminants for this component include uranium andcshorih :.:,:.:.: compounds, uranium 
.:.:.:,> 

hexafluoride, aqueous hydrofluoric acid, ammonia, oil, and IF6. 

From this component, one concrete chip sample was collected. Following is a description of 
contamination. 

p%@S$qj$ 

$Jj$ 

$35 .%. 

H5 d<<<. 

*$$ 

summary of Radiological co *on m2 :: 

Concrete C ~ ~ D S  >$S 

only one concrete chips sample was co~ected from this component for analysis of mii&+e 
constituents. Of these 20 constituents, all except 14 (americium-241, cesium-137, neptunium-237, 

thorium-230, thorium-232, uranium-234, uraniUm-235/236, and Uranium-238) were detected. For 
one of the detected radioactive &nstituents (radium-228), the maximum' concentration of each 

.I ... 

plutOniUm-238, pl~t0niUm-239/240, pIUtOniUm-241, strontiUm-W, teChnetium-99, thoriUm-228, 
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a larger margin than any other radioactive constituent. 

organic Contamination 

exceeded its respective concrete baseline value. Radium-228 exceeded its baseline concentration by a 1 

2 

3 

4 

5 

Concrete C ~ ~ D S  6 

7 Only one concrete chip sample was collected from this component for analysis of inorganics. 

For two of the detected inorganics (arsenic and lead) the maximum concentration of each was greater 
than the respective eliie value. Of the inorganics with concarations greater than 10 

baseline, arsenic was significant, exceeding the concrete baseline by a factor of 1.3. None 11 

of the detected results 20 times the TCLP limit. 12 

Of 23 
inorganic constituents, all except four (beryllium, cadmium, selenium, and thallium) were detected. a 

9 

13 

Summarg of Organic Contamination 

No media from this component was analyzed for organic constituents. 

A.IV.8.23 Laboratow Pad (74- 
The Laboratory Pad (74V) is an irregularly 
on the west side of the Laboratory (15A). 
Laboratory loading docks, which are at first floor level; the pad is not curbed or bermed and receives 
runoff from paved and unpaved areas, including the paved north-south access road that runs between 
the Laboratory and the Pilot Plant complex. 

inforced concrete storage and loading located 
ry Pad forms a low area next to the 

The Laboratory Pad has typically been used for storage and loading%f&&umed laboratory wastes 
aha storage, loading, and unloading of laboratory materials. In the pkt  :::::$y$AL&$ seweral years, this area has 
served as a storage and staging area for a wastehntamhmt 
waste storage area in the Laboratory and as a storage and staging a~&xluring comctiodmovation 
activities in the laboratory basement and north/west comdor. The latter activity is ongoing. The 
contractor has lined much of the pad and dock ar’ea with heavy plastic sheeting and stone or ceramic 
tiles and has positioned a 20-yd three dumpster on the pad. 

remov&wo& for the former basement 
$$jj 

..... ,..v..........,..,.,.. v .... A .... r... ;>:..,....,A :.:.: .... ,, .........., 
Except for the raised dock areas, the storage capacity of the Laboratory Pad for dnux?md$Nwes .:.:.:.s is 
quite limited. The current processes used and the scale of hazardous substance handling Xa :%::.: the 
Laboratory do not generate large enough quantities. of hazardous and radioactive wastes t@require :<* 

large staging areas for drums before shipment. The anticipated contaminam 
thorium coIIIpouI1c1s, ammonia, hydrofluoric acid, tributyl phosphate, kerosene, and b y 1  amyl 
phosphate. 
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From this component, one concrete chip sample was collected. Following is a description of 

diologicalCo ' "on 

Concrete Chi~s 
Only one mncrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all  except 15 (americium-241, cesium-137, neptunium-237, 
plutonium-238, plutonium-239/240, plutonium-241, radium-228, stronti-90, technetium-99, 
thorium-228, tho 
detected. None of th 
value. 

A 

232, uranium-234, uranium-235/236, and uranium-238) were 
radioactive constituents exceeded its respective concrete baseline 

'Summary Of Inorganic Contamination 

Concrete ChiDs 
Only one concrete chip sample was collected from .*:. this component for analysis of inorganics Of 23 
inorganic constituents, all except six (ant im~ny,~dum, mercury, selenium, silver, aud thallium) . 

...L l:., 
were detected. For four of the detected inorg&d@uminum, chromium, lead, and nickel) the 

'on of each was greater ,&n & $ e v e  concrete baseline value. Of the m a x i m u m c o ~  
inorg%nics' with concatrations .greater than baseline, lead was the most significant, exceeding the 
concrete baseline by a factor of 2.2. None of the deteued results exceeded 20 times the TCLP limit. 

\:.a>. .:.> 

e... A.X. <&..+&,*Y 

Summary of Organic Contamination 
:*:~~$p&*.#~$, ... 

NO media this component was for organic Wdtue&@ 8'' 

@$ .. 

A.IV.8.24 Building 39A Pad (74W) 
Building 39A Pad (74W) is a rc%%ngdar, reinforced co~lcrete pad located directly east of the 
Incinerator Building (39A) and north of the Hot Raffinate Building (3E). Pad 74W stored drums of 
waste oil waiting to be incinerated in Buildmg 39A. A spray calciner was also situated on the pad for 

*;i.*=*%*<:< w.::: '2 
: ........ <.:.:.:. /$?$ 

>MAA+ 

processing raffinate slurry from the Hot Raffinate Building. 

.:.:<.:. 

The Building 39A Pad shares an inactive KwMu with the Incinerator Building (39A) d k i t h  ...,..... the 
Waste Oil Decant Shelter (74W). For details see Section A.IV.3.'25. 

......., ......... ......A. ,...A. 

.A. ... %< <.:.:.> 
*e.: ,:,<.&:y&:. 

Building 39A Pad was historically used for one purposes. First, the pad contained a spray calciner in 
support of operations in the Hot RaffkWe Building. Following the shutdown and removal of the 
calciner, the pad was .primarily used for drum storage in support of Incinerator Building processes. 

AN-332 09/09/95 245a.m. 
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Because these two processes successively occupied the same pad, the entire pad is treated as one 

located on Building 39fi Pad dehydrated raffinate slurry with a very low radium 
content that was pumped from the Hot Raffime Building. Lime was added to adjust the pH and to 6 

1 

8 

9 

aid in drylng out the raffinate slurry. The solids were then pneumatically conveyed to the Metal 
Oxide Storage Tank (Silo 3) in the FEW waste pit area. 

contaminated oil 10 

Drums of waste oils, 
intermittently on the 

be contaminated with 1 ,l,l-trichloroetbane and lead, were stored 
being incinerated in the Liquid Waste Incinerator in the Incinerator 

11 

12 

. Building. In 1986, incineration ceased. Currently, the pad is so badly deteriorated with 13 

14 large cracks and vegetation that the pad is deemed unusable for storage at the facility. 

Anticipated contaminam include 1 , 1 , 1-trichloroethane; lead; and PCB oils. 

From this component, two concrete core sampl 
Following is a description of contaminati 

Summary Of Radiological Contamination 

one unknown liquid sample were collected. 

Concrete Cores 
Only one concrete core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all exwp%%$mericium-241, cesium- 
i37,1ead-210, neptunium-237, p~utonium-238, piutonium-239/240, $aOni&~l,  FrW<q polonium-210, 
technetium-99, thorium-228, thorium-230, thorium-232, uranium-2W4dum-235/236, & and 
uranium-238) were detected. For one of the detected radioactive coi&tuents (radium-228), the 
maximum concentration of each exceeded its respective concrete baseline value. Radium-228 
exceeded its baseline concatration by a factor of 4.7, a larger margin than any other radioactive 
constituent. 

.................................... 
Only one concrete core sample from a depth of 'A to 1-inch was collected from this $&he& for 
analysis of radioactive constituents. Of these 20 constituents, all except nine (mericium$al, cesium- 
137, neptuni~k-237, plutonhn-238, plutoniUm-239/240, plutonium-241, radium-228, th#m-228, 
and dum-235/236) were detected. For nine of the detected radioactive cohstituents @&d-210, 
polonium-210, radium-226, technetium-99, thorium-230, thorium-232, elemental Uranium, uranium- 
234, and uranium-238), the maximum concentfation of each exceeded its respective concrete baseline 

<.>yji 

value. Elemental uranium exceeded its baseline concentration by a factor of 90, a larger margin than 
any other radioactive constituent. 
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Only one concrete core Sample from a depth greater than 1-inch was collected from this component 
radioactive constituents. Of these 20 constituents, all  except six (americium-241, 
tunium-237, plutonium-241 , technetium-99, and uranium-235/236) were detected. 
detected radioactive constituents (lead-210, plutonium-238, and thorium-230), the 

centration of each exceeded its respective concrete baseline value. Lead-210 exceeded 
its baseline concentration by a factor of 2.5, a larger margin than any other radioactive constituent. 

Sumlemental Media 
One -own liquid sample was collected from this component for analysis of radioactive 
constituents. ~ f t h &  
thorium-228) were 

tituents, all except four (cesium-137, radium-228, strontium-90, and 

. SUmmaryofIn on 

Concrete Cores 
Only one concrete core sample from the top %-'inch depth was collected from this component for 
analysis of inorganics. Of 23 inorganic constituents, .SA., all except six (antimony, cadmium, potassium, 
selenium, silver, and thallium) were detected. F&$ae ,g .::=. of the detected inorganics (barium, 

- chromium, cobalt, copper, lead, manganese, *., nickel, and zinc) the maximum concentmion 
of each was greater than the respective w&e +<2*&> bas'& ea.<$.. value. 'Of the inorganics with collcentrations 
greater than baseline, nickel was the most significant, exceeding the &ncrete baseline by a factor of 
10.7. None of the detected results e x d e d  20 times the TCLP l i t .  

Only one concrete core sample from the second %-inch depth interval was collected €tom this 
component for analysis of inorgauics. Of 23 inorganic constituentsMwapt seven (antimony, 
beryllium, cajmium, potassium, selenium, silver, and thallium) wer&etecgx~. FO? nine ofthe 
detected inorganics (barium, chromium, cobalt, copper, lead, magn-, mercury, nickel, and zinc) 
the maximum concentration of each was greater than the respective&rete baseline value. Of the 
inorganics with concatrations greater than baseline, nickel was the most significant, exceeding the 
concrete baseline by a factor of 10.7. None of the detected results exceeded 20 times the TCLP 
limit. 

x;pxL.s.& 

ss;yqg$$&r@: 
Only one concrete core sample from a depth interval of 14 inches was collected fro& thwcoqxment 
for analysis of inorganics. Of 23 inorganic constituents, all except eight (antimony, be&, 
cadmium, mercury, potassium, selenium, silver, and thallium) were detected. For three @the 
detected inorganics (cobalt, iron, and manganese) the maximum c o n e o n  of each w@&eater 
than the respective concrete baseline value. Of the inorganics with concatrations greater than 
baseline, cobalt was the most significant, exceeding the concrete baseline by a factor of 8.1. None of 
the detected results exceeded 20 times the TCLP limit. 
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Sumlemental Media 
liquid sample was collected from this component for analysis of inorganics. Of 23 
tuents, all except nine (antimony, beryllium, cadmium, cobalt, lead, potassium, 
, and thallium) were detected. None of the detected results exceeded the TCLP limit. 

Summary Of Semivolatile Organic Contammab 'on 

No major media were analm for semivolatile organic constituents. 

Suu~lemental Media' 
One unknown liquid 
contarmnan ts. Of65 
was detected. There 

as collected from this mmponent for analysis of semivolatile organic 
constituents for which analyses were performed, only one (phenol) 
imit for phenol. 

Summary Of Volatile Organic Contamination 

No major media were analyzed for volatile organic contamhti on. 

Sumlemental Media 
One unknown liquid sample was collected nent for analysis of volatile organic 

. Of 33 volatile constituents for which analyses were performed, only one (1 , 1 ,1- 
:=e) was detected. 

A.lV.8.25 Parkina Lot (89) 
The FEMP Parking Lots (89) consist of two asphalt lots, located on the south and southeast side, 
respectively, of the site process area. The Parking Lots provide parking for FEIW employees and 
visitor vehicles. This component is resurfaced as a general maintenance practice on a routine basis. 
The anticipated contaminants are motor oils, ethylene glycol, and gasoline. 

This component is located outside of radiologically controlled areas ,and is anticipated to Gntain $$:s 

contamination levels below.sampling criteria contained in the WPA. Furthermore, little ~ no 
evidence of contamination exists. Therefore, no intrusive samples were planned for the"w&ponent. 
A survey was planned to confirm the absence of significant radiological surface contamhti on. 
However, the parking lots had been recently resurfaced, so the survey was not performed. Baseline 

.:.:.A,:. 
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A.lV.8.26 Railroad Tracks (G-001) 
3 miles of EMP Railroad Tracks (G-001) are located throughout the process 

c components of the tracks'incluie the steel rails, wood ties, mechanical rail 
ings, and associated electrical equipment. The FEMP Railroad Tracks provided routes 

for incoming and outbound rail sedce from the CSX Line located northwest of the 
site. The tracks enable railcars access to most of the major process buildings. Anticipated 
w m t s  for this component are uranium ore, creosote, magnesium fluoride (MgFd, and uranium 
c o ~ u n d s .  

Because 
intrusive samples we 
of significant radio1 
contamination mor 
of 5000 dpd100 ad, and an average removable surface commination over 202 samples of 
110 dpd100 an2 (beta-gamma), well below the sampling criteria of loo0 dpm/100 d. Therefore, 
no intrusive samples were taken, and baseline concentrations of contamham within each material 
type associated with this component have 

A.IV.8.27 Roads (G-002) 
Site Roads (GM);?) includes the more than 
those roadways that are between process pl facility. The original mads at the facility 
were constructed primarily of concrete. Site-wide road repairs at the facility led to the covering of 
the concree roads with asphalt. A survey was performed to COnfiRll the absence of significant 
radiological surface commination (see Table A . m .  The results e total surface 

CO- * 'on of 2989 dpdl00  (beta-gamma), well below the f :criteria of 5000 dpm/lOO 
d, and an average removable surface commination of 300 dpmll gamma), well below 
the sampling criteria of 1000 dpd100 d. Although the mean 
surface commination were MOW the respective sampling criteria, &les were taken to gather 
additional analytical information to confmn the immediate presence or absence of contamham. 
Anticipated contamham for the Site Roads include: motor oils, hydraulic fluids, ethylene glycol, 
gasoline, and uranium compounds. 

expected to be below sampling criteria contained in the WPA, no 

COntamlIm ' 'on. The results indicate an average total surface 
les of 4578 dpm/100 ad (beta-gamma), below the sampling criteria 

for the component. A survey was performed to wnfixm the absence 

ed roadway which outline the facility and 

th total and removable 

The Roads Contains two Process Areas, Process Area Roads and Site Access Roads. 

From this component, two aspbalt samples were collected. 
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Summary of Radiological Contamination 1 

2 

3 

4 

5 

6 

7 

8 

les were collected from this component for analysis of radioactive constituents. 
tuents, all except five (americium-241, neptunium-237, plutonium238, plutonium- 

Of 

239/240, and technetium-99) were detected. For three of the detected radioactive constituents 
@olonium-210, radium-228, and elemental d u m ) ,  the maximum concentration of each exceeded 
its respective concrete baseline value. Elemental uranium exceeded its baseline concentration by a 

other radioactive constituent. 9 

10 

I1 

I2 

13 

14 

Is 

16 

Two asphalt samples were collected from this component for analysis of inorgauics. Of 23 inorganic 
constituents, all except 11 (antimony, beryllium, cadmium, chromium, cobalt, mercury, nickel, 

(calcium, manganese, vanadium, and zinc) the ' concentration of each was greater than the 17 

respective concrete baseline value. Of the in0 with concentrations greater than baseline, zinc 18 

potassium, selenium, silver, and thallium) were detected. For four of the detected inorganics 

was the most significant, exceeding the conc ine by a factor of 7.8. None of the detected 19 

AsDhalt 
Two asphalt samples were collected from this component for analy&W%@ivolatile .w organic 

. Of 65 Semivolatile constituents for which analyses w& perfOrmed,.only six (2- co- 
methylnaphthalene, benzo(a)anthracene, chrysene, fluoranthem, ph-ene, >......, and pyrene) were 
detected. There are no TCLP limits for any of the detected S e m i v A .  

$g$*.:.m>*: 

Summary of Volatile olganic Contamination 

f$q$$<*rn$%<% .\:$* 

Amhalt 
Two asphalt samples were collected from this component for analysis of volatile org-c $3 

con- . Of 33 volatile constituents for which analyses weie performed, only one &%utanone) 
was detected. It was detected in one Sample at a concentration of 4 mgkg, well below 2@kimes x...... the 
TCLP limit of 4,000,000 mgkg. 
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Summary of Pesticides/PCB Contamination 

les were collected from this component for analysis of pesticide/PCB con-. 
8 pesticides/pcBs for which analyses were performed were detected. 

A.IV.9 PiDing. Utilities. and WDment - Abovemound 
The above ground component category includes 18 structures, some of which contained or transported 
potentially hazardous substances. The interiors of such structures are co- ed. Exterior 

ed by leakage or deposition during production activities. These 
components are also e o natural forces. 

The Cold Side Ore Conveyor (2F9 provided a means for uranium ores and residues to reach the 
digestion process in the Ore Refinery Plant (2A). Though no longer functional, the following 
equipment remains on the Plant 2 West pad (74B): a drum conveyor, a bucket elevator, a drum 
dumper, a screw conveyor, a conveyor 
pit. 

The system was initially designed to handle res that contained very low levels of radium 
(referred to as "cold"). The drummed ores were loaded onto the conveyor to be dumped 
into the bucket elevator system, which carried the material to the top floor of the Ore Refinery Plant 
for digestion in nitric acid. Anticipated co- include ore concentrates and high and low grade 
residues. 

One concrete chip and one steel coating sample were collected to 
this component. The following presents the results of the analyses 

Summary of Radiological Co a "on 

Dumper Building, and a 20 feet deep elevator 

the commination in 

Concrete Chi~s  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, aII except four (americium-241, neptunium-23~, $ktoxqum- v,:: 

238, and plutonium-239/240) were detected. For nine of &' detected radioactive consti&p (lead- 

uranium-235/236, and uraniUm-238), the maximum concentration of each exceeded its respeaive 
concrete baseline value. Uranium-238 exceeded its baseline concatration by a factor of 110, a larger 
margin than any other radioactive constituent. 

ky$$fl&s$$$$<q;* 

!$34, 
210, radium-228, technetium-99, thorium-228, thorium-230, elemental uranium, uanhnl? z.:.:. 
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Summary of Inorganic Contamination e 
In A r e t e ,  ; .  of the 23 inorganics for which analyses were were detected. The 

3;$:? ,&g. 
co~&&a&n of seven detected inorganics (arsenic, barium, lead, kganese ,  sodium, vanadium; and 
zinc) exceed the OU3 concrete baseline values. The most significant of these is lead, which exceeds 
the concrete baseline value by a factor of 27. The concentration of all inorganics for which there are 
TCLP limits were below 20 times the limit. 

Steel COatinPS 

In steel coatings, 19 0 

concentration of only 
baseline values. 
baseline by a factor of 2.2. The co- 'on of three detected inorganics (chromium, lead, and 
mercury) exceed 20 times TCLP limit. 

inorganics for which analyses were performed were detected. The 
ected inorganics (arsenic, chromium, and iron) exceed the OU3 paint 

cant of these is arsenic, whose concentration exceeds the paint 

Summary of Organic Contaminaton ..& ......,. 
.... % .... :F.y<:: ,. . ,. . ., ,C.& 

;$. ..:.:.x. \.:.:.:. 

NO media from this component was ana~yzed fjji.,d&mic .$y .... A>..*... _:,., constiiuents. 
. ...., :,:. 
....I.. . . .!........ .:.:. . ... . . ,  . -.-...-... c... :+, ... 

s< . >.:.:.:. &A*<. 

A.IV.9.2 Hot Side Ore Convevor (2G) 
The Hot Side Ore Conveyor (2G) provided a means for uranium ores and residues to reach the 
digestion process in the Ore Refmery Plant (2A). Though no longer functional, the following 
equipment remains on the Plant 2 West Pad (74B): a drum conveyor; two bucket elevators, two 
drum dumpers, two screw conveyors, a conveyor shed, the Drum 
eievator pit. 

The system was initially designed to handle drummed ores that co 
(referred to as "hot"). The drummed ores or residues were loaded onto the conveyor to be dumped 
into the bucket elevator system, which carried the material to the top floor of the Ore Refinery Plant 
.for digestion in nitric acid. Anticipated contaminants include uranium (up to 1.25 percent E), ore, 
ore concentrate, and high and low grade residues. 

4$uilding, and a 20-ft. deep 

levels of radium 

One concrete chip and one steel coating sample were collected to characterize the wntandttation in 
.:...::. .) :...:. . . ... . 

.~ component. The following presents the results of the analyses of these samples. ,z<:;. $8: 
*$%2:+2.:.> 
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S-7 Of Radiological Contamhtion 

.:.:.:.:. .":.!.: 

Onlyj#ne cogiete .......A chips sample was collected fiom this component for analysis of radioactive 
co&*yOf 2o corntibe*, all except three (cesium-137, radium-228, and strontium-9o) 

. were detected. For four of the detected radioactive constituents (lead-210, radium-226, technetium- 
99, and elemental uranium), the maximum concentration of each exceeded its respective concrete 
baseline value. Elemental uranium exceeded its baseline concentration by a factor of 89, a larger 
margin than any other radioactive constituent. 

SUUImaQ7OfChemi on 

Concrete C ~ ~ D S  
In concrete, 13 of the 23 inorganics for which analyses were performed were detected. The 
concentration of only six detected inorganics (barium, lead, mercury, sodium, vanadium, and zinc) 
exceed the OU3 concrete baseline values. Most significant of these is lead, whose concentration 
exceeds the concrete baseline value by a 
there are TCLP limits were below 20 times 

Steel coatings 
In steel coatings, 18 of the 23 inorganics 
concatration of only four detected inorganics (arsenic, barium, mercury, and vanadium) exceed the 
OU3 paint baseline value. Most significant of these is vanadium, whose c o n d o n  exceeds the 
paint baseline value by a factor of 3.3. The concatration of four detected inorganics (barium, 
chromium, lead, and mercury) exceeded 20 times TCLP limits. M 
which exceeded the 20 times TCLP l i t  by a factor of 1300. 

summarg of organic co- - 'on 

. The concentration of all inorganics for which 

es were performed were detected. The 

of these is lead, 

No media from this component was analyzed for organic constituents. 

~ ~ ~ ~ : : ~ ~ . : . ~ ~ ~ ~ ~ ~ . : ~ ~  A.IV.9.3 Plant 6 Electrostatic PreciDitator (central) (6D) 
Plant 6 Electrostatic Precipitator Central (6D) currently, contains an electrostatic pnx$lpit&@<& .:.:.:.> 

filters, and two cyclone separators in a concrete diked area. The precipitator is adjacent t i i e  east 
side 'of the Metals Fabrication Plant (6A). 

$S 
,$$;;, 
.#;& 

.Ys55sxw, 

The electrostatic precipitator (precipitron) handled exhausts vented from the machining processes in 
the Metals Fabrication Plant. The electrostatic elements were typically not powered because exhausts 
contained moisture. Anticipated co- are U308 and cooling oils. 
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One concrete chip sample and 'one loose media sample were collected to characterize the 
s component. The following represents the results of the analyses of these 

dialogical Contaminaton 

Concrete C ~ ~ D S  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except nhe (americium-241, cesium-137, neptunium-237, 
plutonium-238, plut /240, plutonium-241, strontium-90, techetiumi99, and thorium-228) 
were detected. For detected radioactive constituents (radium-228 and uranium-238), the 
maximum co exceeded its respective concrete baseline value. Radium-228 
exceeded its basel 
constituent. 

on by a factor of 3.7, a larger margin than any other radioactive 

S U D D l e I l l d  Media 

One loose media sample was collected from 
Of these 20 constituents, all except five (ces 
and strontium-90) were detected. 

for analysis of radioactive constituents. 
neptunium-237, plutonium-238, plutonium-241 

summary ofrnolgauic contamination 

Concrete ChiDs 
Only one concrete chips sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except eight (antimony, arsenic, berylliurh , mercury, selenium, 
silver, and thallium) were detected. For three (cobalt, lead, and etected inorganics, the 
maximum concentration of each exceeded its respective concrete . Oftheinorganics 
with concentrations greater than baseline, zinc was the most s the concrete 
baseline by a factor of 5. Tpe concentration of inorganics in samples from this component did not 
exceed 20 times the TCLP limit. 

Summary of Organic Contamination 

No media from this component was analyzed for organic constituents. 

/* *'..%* A.IV.9.4 Plant 7 Overhead Crane (7EQ 
Final removal of the Plant 7 Overhead Crane (7B) occurred in June of 1994 as part of Removal 
Action 19. (For a complete list of removal actions, see Table 1-2.) This crane was a 20-ton, steel, 
overhead bridge crane structure on a concrete pad. It was used for loading and unloading uranium 
hexafluoride (UFd cylinders and depleted uranium tetrafluoride (UFJ hoppers that were shipped and 
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received by truck or railroad car. Anticipated contaminants include UF,, U F 4 ,  ufanium trioxide 

is anticipated to contain contamination levels below sampling criteria 
WPA, no intrusive samples were taken. Therefore, baseline cowntrations of 

co mmimnts within each material type associated with this component have been used for 
characterization. 

A.IV.9.5 Drum Conveyor Shelter (8E) 
The Drum Convey 
metal roof that shelter 
Reconditioning Buil 
drum conveyor, whi 
equipment inside the Rotary Kiln/Dnrm Reconditioning Building (8C). The Drum Conveyor Shelter 
is a new addition to the Plant 8 complex and is currently used for the storage of miscellanaus 
equipment, empty drums, and wooden pallets containing 55-gallon drums. 

8E) is a single-level, structural steel structure with a 15-foot-high sloped 
rced concrete pad. It is an extension of the Rotary Kiln/Drum 
The primary function of the shelter is to provide protection to the 

ed to transport drums from the pad to the drum reconditioning 

Since an inspection indicated no visible chemi 
for the component. A survey was performed 
surface contaminaton. The results indime commination of 1644 dpdl00 
cm2 (beta-gamma), well below the sampling 
surface contamimion of 53 dpm/100 cm2 (beta-gamma), well below the sampling criteria of 
lo00 dpd100 cd. Therefore, no intrusive samples were taken, and baseline c o n e o n s  of 
co ntamham within each material type associated with this component have been used for 
characterization. 

A.IV.9.6 Plant 8 Old Drum Washer (8F) 
The Plant 8 Old Drum Washer (8F) is located adjacent to the west &&f the Recovery Plant 
(Component 8A) on the Plant 8 West Pad (74D). The Old Drum Washer was used to wash drums for 
reuse. This unit has been abandoned in place because a new drum reconditioning unit has been 
installed in the Rotary Kiln/Drum Reconditioning Building (8C) to the south. Because the unit is 

on, no intrusive samples were planued 
absence of significant radiological 

5000 dpd100 d, and an average removable 

located on another component, the Plant 8 Old Drum Washer consists of the enclosed, steel 
equipment only and not the concrete beneath it. 

Fv:Ymzs$$s. *.:.:. ...? :. ..:.: 
..A, <.:...,. 
X.X$ . . ,., 

:< gj ‘2 
>:as 
$3 .,.... . 

The Plant 8 Old Drum Washer constitutes a single process area used to wash empty dnuk in 
preparation for reconditioning at the Drum Reconditioning Building (66). The drums w&’hanually 
placed in the unit. Caustic (NaOH) and water were used to accomplish the washing, and the wash 
water was discharged to a grated concrete trench in the Plant 8 West Pad that parallels the west wall 
of the Recovery Plant. That trench discharged into the Recovery Plant for treatment. Antic@ 
co- are uranium metal, thorium, and NaOH. 
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One steel coatings sample was collected to characterize the contamhution in this component. The 
ents the results of the analyses of this samples. 

diological Contamination 

No media in this component were analyzed for radiological contaminati on. 

summary of Inorganic conhmmatl 'on 

Steel coatings 
In steel coatings, 16 
concentrations of tw 
most significant of 
concatrations of two inorganics (chromium and lead) exceeded 20 h e s  the TCLP limit. 

inorganics for which analyses were performed were detected. The 
(copper and magnesium) exceeded OU3 concrete baseline values. The 

r which exceeded the concrete baseline by a factor of 1.06. The 

Summary of organic Contamination 

No media from this component was analyzed 

A.lV.9.7 Plant 9 Dust Collector (9Q 
Plant 9 Dust Collector (9C) consists of a steel dust collector housing mounted on a concrete base and 
adjoins the west side of the Special Products Plant (SA). The dust collector contains the dust 
collector -2-615, a Hoffiman vacuum pump, and two cyclones. The dust collector was used to filter 
exhausts from the Special Products Plant reduction processes. Anticipated contaminants for 
Component 9C include UF4, MgF2, and dolomite. 

anic constituents. 

r.;: ....... 
?&$ ._%_ +$ $:x.;:...,..,.. ..A%.; 

One concrete chip Sample and one steel coating sample were collecte&o ......... characterize the 
con tamination in this component. The following represents the r d m f  the analyses of these 
samples. 

Concrete Chips 
only one concrete chips sample was collected from this component for analysis of radio&ve .:.:.:.:. 

constituents. Of these 20 constituents, all  exkept. 13.(americium-241, neptunium-237, pl&nium-238, ..:.:.:.:. 

thorium-232, uranium-234, uranium-235/236, and uranium-238) were detected. For five of the 
detected radioactive constituents (cesium-137, lead-210, radium-226, radium-228, and elemental 
uranium), the maximum concentration of each exceeded its respective concrete baseline value. 

..,... :.:.:e. .. 
pl~t0niUm-239/240, plUtOniUm-241, pO1OniUm-210, technetium-99, th0riUm-228, thori~G230, 

09/09/95 2:45am. 
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Elemental uranium exceeded its baseline concentration by a factor of 460, a larger margin than any 

organic Contamination 

Concrete  chi^ 
In concrete, 12 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of seven detected (barium, chromium, iron, lead, sodium, vanadium, and zinc) 
exceeded OU3 co 
concrete baseline 
limits were below 20 

Steel coatings 
In steel coatings, 20 of the 23 inorganics for which analyses were performed were detected. The 
concentrations of chromium exceeded OU3 paint baseline value by a factor of 1.3. The 
concentrations of two inorganics (chromium and lead) for which there are TCLP limits exceeded 20 
times the TCLP limit. 

values. The most significant of these was lead which exceeded the 
f 22.5. The collcentratioIls of all inorganics for which there are TCLP 

summary of organic c 

No media from this component was 

A.IV.9.8 Building 14 Emergencv ODe rations Center Generator Set (14B) 
The Building 14 Emergency Operations Center Generator (14B) is a diesel-powered electrical 
generator located near the northwest comer of the Administration Bt~&#hr%q4A). i. ;.> The component 
&ntains a diesel-powered engine, a diesel fuel tank, an electrical g e k o r  <.:*,&.,... ,..... :<3: <and a cement dike built 
under and around the diesel fuel tank. 

The Building 14 Emergency Operations Center Generator Set was installed in 1986 to provide 
electrical power to the site Emergency Operations Center in the event of a primary power loss. The 

. 

s:s?-,-.'.'.:::: 
:*4> a:$ 

d&+& 

@ t 
...,. . . 

anticipated conhmbnts are radiological elements and diesel fuel. 

~ ~ . y < < ; * g . : ~ A  

e$ The component is located outside of radiologically controlled areas. Furthermore th@si@@f &e 
component is insignificant, and there is little or no evidence of contamkt~ 'on. Therefor#$o 
intrusive samp~les were planned for the component. A survey wai perf~nned to confirm 
of sim. radiological 
Contarmnatl ' 'on of 1000 dpd100 cm2 (beta-gamma), well below the sampling criteria of 5000 dpdl00  
cm2, and an average removable surface contammt~ 'on of 53 dpm/lOO an2 (alpha), well below the 
sampling criteria of 1000 dpd100 ad. Therefore, no intrusive samples were taken, and baseline 

absence 
. The results indicate an average total s&& 
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concentrations of contaminants within each material type associated with this component have been 

cal Station (16A) is a gravelcovered area with electrical equipment, transformers, 
and oil circuit breakers, some of which are mounted on concrete pads. The Main Electrical Station 
provides the main electrical feeder for the FEW site. The station receives 132 kV feeds from 
off-site, transforms the electricity to 13.2 kV, and feeds the power to local substations around the 
facility. The Main E Station consists of a single process area. PCB oils are the only 
anticipated co 

Two concrete chip s 
following represents 

e collected to characterize the commination in this component. The 
of the analyses of these samples. 

summarg of Radiological 'on 

Concrete Chim 
A total of two concrete chips samples was coil 
constituents. Of these 20 constituents, all ex neptunium-237, plutonium-238, plutonium- 
239/240, and technetium-99) were deteded. .$or 
(americium-241, cesium-137, lead-210, polonium-210, radium-228, thorium-228, elemental uranium, 
uranium-234, and uranium-238), the maximum concentration of each exceeded its respective concfete 

baseline value. Lead-210 exceeded its baseline concentration by a factor of 3.5, a larger margin than 
any other radioactive constituent. 

Summary Of Chemical Contamination 

Concrete C ~ ~ D S  
In concrete, 19 of the 23 inorganics for which analyses were performed were detected. The 
coIlcentrations of 12 detected (aluminum, arsenic, barium, calcium, chromium, copper, lead, 
potassium, selenium, sodium, and zinc) exceeded OU3 concrete baseline values. The most significant 
of these was zinc which exceeded the wncrete baseline by a factor of 65. The 
inorganics for which there are TCLP limits were below 20 times the limit. The dup 
chip sampled at the same location had similar results. 

Summary Of semivolatile Organic Co * "on 

m this component for analysis of radioactive 

f the detected radioactive constituents 

No media for this component were analyzed for semivolatile organic contaminati on. 
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Summarg Of Volatile Organic Contamination 

. .  component were ana~y~ed for volatile organic contamlnatt on. 

Pesticides/PCBCo * "on 

Concrete  chi^ 
In concrete, 2 of the 26 pesticides/PCB for which analyses were performed were detected. None of 
those detected exceeded 20 times TCLP. 

A.IV.9.10 
The Electrical Panels 
shelters a transfo 
Building (46). The Electrical Panels and Transformer was used as a secondary unit substation that 
received 480 V and transformed it down to 208 V to provide electrical power to the east Trailers. 
CB oils are the only anticipated contaminams. 

former (16C) is a wooden, two-sided structure on a concrete that 
meter. The component is located south of the Heavy Equipment 

One concrete chip, one loose media, and one w 
c o m  'oninthis wmpnent. Thefollo 
samples. 

le were collected to characterize the 
the results of the analyses of these 

Summary Of Radiological Contamination 

Concrete Chi~s 
Only one concrete chips sample was collected from this component%mm€ysis of radioactive 
&nstituents. Of these 20 constituents, all except seven (neptunimm B:&5,&s::: plrrtoniUm-238, plutonium- 
239/240, radium-228, strontium-90, technetium-99, and thorium-228~&eredetectea. .x:: None of the 
detected radioactive exceeded its respective concrete baseline value.&&<+ 

sz 

A*::< 

Sumlemental Media 
One loose media and one wood Sample were collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except seven (americium-241, cesium-137, neptunium-237, 

media and all except ten (cesium-137, neptuni-237, plutoniium-238, pluto11ium-239/24@radium- 

<..,A..., ....... ...&y>..:.:<$y~ 

3::s; 
plum1lim-238, pl~to&m-239/240, pluto~m-241, and stro~m-90) were de- ,tb;e& 'l& 

228, ~tr0d~11-90, techaetium-99, thofi~m-230, t h ~ h - 2 3 2 ,  and uraniUm-235/236) in t& ,q#:; wood. 
d , p  + .,A+> 
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summary of chemical contaminaton 

of the 23 inorganics for which analyses were performed were detected. The 
of 11 detected (aluminum, antimony, arsenic, barium, calcium, chromium, cobalt, 

lead, nickel, vanadium, and zinc) exceeded OU3 concrete baseline values. The most significant of 6 

7 

a 

9 

these was lead which exceeded the concrete baseline by a factor of 1.4. The concentrations of all 
inorganics for which there are TCLP limits were below 20 times the limit. 

Loose Media 10 

One loose media s 
inorganic COIlstitLlents 
detected. Theco 

llected from this component for analysis of inorganics. Of 23 
t five (beryllium, mercury, selenium, silver, and thallium) were 

inorganics in this sample exceeded 20 times the TCLP limit. 

11 

12 

13 

14 

wood Is 

One wood sample was collected from this component for analysis of inorganics. Of 23 inorganic 
constituents, all except nine (beryllium, 

16 

17 

18 

alt, mercury, potassium, selenium, silver, 
thallium, and vanadium) were detected. The 
times the TCLP limit for the following: ars mium. 19 

on of inorganics in this sample exceeded 20 

m 
summarg Ofsemnolatile organic contaminaton 21 

P 

mlemental  Media 23 

For the loose media sample, 15 out of the 65 Semivolatile organic analytes were detected. There 24 
.", ........................ ............... 

A: ...... +.......,...,,..,,.... : ...,.. .. ..... _. ?% .:.:.:.:. :.:.:.:.: 
were no detects for greater than 20 times TCLP. 

$$$$ i: $&*&$$ 2$$ :$ 

For the wood sample, 10 out of 65 Semivolatile organic analytes w-ed. There were no 

25 

26 

27 

m 
detects for greater than 20 times TCLP. 29 

Summary Of Volatile Organic Contamination 
30 

31 

32 

Suurilemental Media 33 

For the loose sample, 4 out of the 33 volatile organic analytes was detected. There 
reported for greater than 20 times TCLP. 

34 

35 
. . . .  

wood 
For the wood sample, there were no detections reported. 
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Summary Of PesticidePCB Contamination 

sample, 1 out of the 26 pesticide/PCB analytes were detected. There were no 
eater than 20 times TCLP. 

wood 
For the wood sample, 2 out of 26 Semivolatile organic analytes were detected. There were no detects 
for greater than 20 times TCLP. 

of the main site electrical transformers mounted on a 
concretepad. The located within the fence that surrounds the Main Electrical Station 
(16A). Component 16E receives the 132-kV main electrical feed and transforms it to 13.2-kV feeds 
to local substations around the facility. The only anticipated contaminants are PCBs. 

Two concrete chip sample were collected to characterize the con taminationinthiscomponent. The 
following represents the r d t s  of the analyses 

Summary Of Radiological Contamination 

Concrete C ~ ~ D S  
Only one mncrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituw, all except seven (americium-241, cesium-137, neptunium-237, 
plutonium-238, plutonium-239/240, strontium-90, and technetium- etected. None of the 
detected radioactive constituents exceeded its respective concrete b 

Summary Of Chemical Contamination 

Concrete CMDS 
In wncrete, 17 of the 23 inorganics for which analyses were performed were detected. The 
concatrations of eight detected (aluminum, antinomy, chromium, lead, nickel, potassium, sodium, 
and zinc) exceeded OU3 wncrete baseline values. The most significant of these was 
exceeded the concrete baseline by a factor of 2.0. The concentrations of all inorganics 
there are TCLP' limits were below 20 times the limit. 

Summary Of SemiPolatile Organic Contamhtion 

No media in this component were analyzed for semivolatile organic conambation. 
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Summary Of Volatile oreanic Contamhtion - .  

. .  component were analyzed for volatile organic con- on. 

cides/PCB Contamination 

Concrete C h i ~ s  
None of the 26 PCB/Pesticide for which analyses were performed were detected. 

9 

10 

11 

12 

13 

14 

Is 

.con taminants. 16 

17 

18 

. following represents the results of the anal samples. 19 

aD 

pad with a small fiberglass enclosure for a transformer, main 
circuit breaker, fuse 

Trailer Substation 1 is a power distribution point that receives 480 V from the Electrical Substation 
(16B) and transforms 208 V to power the local office trailers. PCB oils are the only anticipated 

and electrical meters. It is located north of Trailer 11 (T-11). 

One concrete chip sample was collected to the cantamhion in this component. The 

... 
~Ummargof~adio logi~al~o  tion 21 

P 

Concrete C h i ~ s  
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six ( a m e r i c i u m - 2 & ~ ~ - 1 3 7 ,  .,.:.:.: plutonium-238, 
plutoni~239/240, strontium-90, and technetium-99) were detected.#@or :x::*wx*w &e of the detected 
radioactive constituents 0ead-210), the maximum concmtration of ea& $$$ exdeeded its respective 
concrete baseline value. Lead-21.0 exceeded its baseline concentrati&&y a factor of 2.5, a larger 
margin than any other radioactive constituent. 

Summary Of Inorganic Contamination 

Concrete C h i ~ s  
In concrete, 18 of the 23 inorganics for which analyses were performed were detected. 3ae -:: 

concentrations of nipe detected (Aluminum, arsenic, barium, cadmium, calcium, chromi&, lead, 
mercury, and potassium) exceeded OU3 concrete baseline values. The most significant oFthese was 
potassium which exceeded the concrete baseline by a factor of 2.4. The concentrations of all 
inorganics for which there are TCLP limits were below 20 times the limit. 
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Summary of Organic Contaminabion 

this component was analyzed for organic constituents. 

cide/PCB Contamination 

Concrete Chim 
None of the 26 pesticidesPCBs for which analyses were performed were detected. 

A.IV.9.13 
Trailer Sub 
circuit breaker, fuse 

Trailer Substation 2 is a power distriiution point that receives 480 V from the Electrical Substation 
(16B) and transforms it to 208 V to power the local office trailers. PCBs are the only anticipated 
c o m .  

A total of two concrete chip samples were coll 
component. The following represents the analyses of these samples. 

SummargOfRadiological Co * "on 

pad with a small fiberglass enclosure for a transformer, main 
, and electrical meters. It is located north of Trailer 14 (T-14). 

o characterize the contamination in this 

Concrete chips 
A total of two concrete chips samples was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all  except seven (americium~%~+i%@um-137, .....I. neptunium-237, 
plutonium-2391240, plutonium-241, strontium-90, and technetium-99$kveredetected. $&$9$&$ For two of the 
detected radioactive constituents (lead-210 and elemental dum), 
each exceeded its respective COncTete baseline value. Elemental ura& exceeded its baseline 
concentration by a factor of 7.5, a larger margin than any other radioactive constituent. 

makimum concentration of 

Summary Of Inorganic Contamination 

@.pa$$pL7a* 
:p 3%; y 

In concrete, 12 of the 23 inorganics for which analyses were performed were detected. %be 
concmtrations of three detected (chromium, v d b ,  and zinc) exceeded OU3 concrete!j?$aseline 
values. The most significant of these was vanadium' which exceeded the concrete baselme'%y a factor 
of 1.9. The concentrations of all inorganics for which there are TCLP limits were below 20 times the 
limit. 

Concrete Chi~s ..: e* .. 

.*?&... 

002179 
A.W-350 09IO9195 245 am. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

22 

23 

Y 

25 

a6 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

n 
38 



!kptember 11,1995 

Summary Of Semivolatile Organic Contamination 

ected from this component were not analyzed for semivolatile organic codtuents. 

Volatile Organic Contamination 

The media collected from this component were not analyzed for volatile organic constituents. 

Summary Of Pesticides/PCB Contamination 

Concrete C ~ ~ D S  
None of the 26 pesti for which analyses were performed were detected. 

13 

A.IV.9.14 10-Plex North Substation (16H) 14 

Is 

16 

17 

18 

19 

a0 

21 

The 10-Plex North Substation (16H) is located west of the Parking Lot (89). The 10-Plex North and 
South Substations (16H and l a ,  respectively) were constructed in the early 1990s to support four 10- 
plex office trailers (T-76, T-77, T-80, and duplex office trailers (T-78 and T-79). 

The 10-Plex North Substation was not consi e FWFS WPA, since it was under construction 
at the time of writing. It is not expected levels of commination; therefore, and 
baseline concentrations of co mmixmts within each material type associated with this component have 
been used for characterization. P 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

23 

A.IV.9.15 10-Plex South Substation (1m 24 

The 10-Plex South Substation (16J) is located west of the Parking 
South Substations (16H and 16J, respectively) were constructed in th 
plex office trailers (T-76, T-77, T-80, and T-81) and two duplex o 

The 10-Plex South Substation was not considered in the FWFS WPA, since it was under construction 
at the time of writing. It is not expected to have elevated levels of contaximion; therefore, baseline 

used for characterization. 32 

A.IV.9.16 Coolina Towers (2OC) 34 

The Cooling Towers (2OC) measures approximately high. 
and a poured concrete base. 

The Cooling provide air cooling of site process water in mechanical draft-type towers. 
component comprises four cooling towers; however, origmally there were only three. The anticipated 
contaminants are chromium and pentachlorophenol. 

The 10-Plex North and 25 

26 

27 

28 

29 

30 

31 

1990s to support four 1o- 
ers (T-78 and T-79). 

concentrations of co- within each material type associated with this component have been 
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One concrete chip sample was collected to characterize the contamination in this component. The 
ents the results of the analysis of this sample. 

Co A tion 

Concrete ChiDs 
Only one concrete chips sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (neptunium-237, plutonium-238, plutonium- 

8, and technetium-99) were detected. For six of the detected 
, lead-210, elemental uranium, uranium-234, dum-235/236, 

concentration of each exceeded its respective concrete baseline 
ed its baseline concentmion by a factor of 4.6, a larger margin than 

and uraniUm-238), 
value. Elemental UT 
any other radioactive 

83-j Of Chemical Contamination 

.<.. Concrete C ~ ~ D S  .=.. 
In concrete media, 11 of the 23 inorganics for v&$t .A: ..., < .,.. analyses were performed were detected. The 

' concentrations of six detected (barium, chrom@&&ad, manganese, vanadium, and zinc) exceeded 
the OU3 concrete baseline values. The most&gnifi'& *&<. of these was chromium, which.exded the 
baseline value by a factor of 32. The collcentration of only chromium exceeded 20 times TCLP by a 
factor 2.6. 

Sarmmary Of Organic Co ' "on 

No media for this component were analyzed for organic co- 

A.IV.9.17 Meteorological Tower (23) 
The Meteorological Tower (23) is a steel structure located west of the Storm Water Retention Basin 
(18E). The tower is used for the placement of climate-monioring inStnnnentS to measure the 
meteorological conditions of the area surrounding the site. The primary uses of the monitoring data 
include day-today weather conditions, severe weather conditions, and 
models for the Emergency Operations Center in the event of an airborne radiological 

There are no anticipated contaminants for this component, and it is located outside o 
controlled areas. Furthermore, an inspection indicated no visible chemical 
size of the component is insignificant. Therefore, no intrusive samples were planned for this 
component. A survey was performed to co- the absence of significant radiological surface 
co- a 'on. The results indicate an average total surface contmimtion of 
(beta-gamma), well below the sampling criteria of 5000 dpm/lOo d. "herefore, no intrusive 

dpd100 cm2 

G\CRU3RIFS\W A. Iv-352 09/09/95 2:45a.m. 
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nent have been used for characterization. e. samples were taken, and baseline concentrations of contaminants within each material type associated 1 

2 

3 

4 

5 

6 

7 

8 

9 

The.Q€& Filling Station (38B) is a single-story buildmg consisting of a steel frame and reinforced 

Station pressurized steel cylinders were filled with propane that was required throughout the site. 

anticipated contaminan t is propane. 

concrete floor located east of the Propane Storage Building (38A). Within the Cylinder Filling 

Access to the station interior was controlled with a chain-link fence that surrounds the area. The only 
- -  

y ' . w ~ . . .  ......... ..>... ... ,.. ......... ..:.:.:.>,, 
.:<.:<.: ......... :.:.:.:.:. 

$$$ .:#= 10 

11 

12 

13 

14 

Is 

16 

Since there is little or 
were planned for th 

nce of contamination and its size is insignificant, no intrusive samples 
A survey was performed to confirm the absence of sigmficant 

radiological surface n. The results indicate an average total surface wntaminaton of 
2000 dpd100 cm2 (beta-gamma), well below the sampling criteria of 5000 dpd100 ax?, and an 
average removable surface contammm 'on of 42 dpm/lOO cm2 --gamma), well below the sampling 

concentrations of contaminants associated with this component have been 17 

criteria of lo00 dpd100 cm'. Therefore, no intrusive samples were taken, and baseline 

used for characterization. I8 

19 

A.IV.9.19 20 

The Sewage Treatment Plant Incinerator (39D) is aboveground equipment and sitting on a concrete 
pad. The Sewage Treatment Plant Incinerator consists of a poured concrete base and a structural steel 
frame. P 

The Sewage Treatment Plant Incinerator was operational from 1954 
purpose was to incinerate a variety of site process wastes. Anticipat 
and hydraulic and lubricating oil. 

One concrete chip and one steel coating sample was collected to characterize the contarmnatJ * 

component. The following presents the results of the analyses of these samples. 

21 

P 

24 

25 

include uranium 26 

n 
28 

29 

30 

31 

'oninthis 

Summary Of Radiological Contamhtion 

Concrete C ~ ~ D S  

32 

33 

34 >>-.- 

~ n l y  one concrete chips sample was collected-from thisxxmpoAent for analysis of radioa&ve 35 

36 

37 

38 

,>,.,W.>, . , 
constituents. Of these 20 constituents, all except eight (americium-241, cesium-137, ne@ihm-237, 
plutonium-238, pIutonium-239/240, plutonium-241, radium-228 and strontium-90) were detected. For 
seven of the detected radioactive constituents (lead-210, technetium-99, thorium-230, elemental 
uranium, uranium-234, uranium-235/236 and uranium-238), the maximum concentration of each 

A.IV-353 

39 
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exceeded its respective concrete baseline value. Elemental uranium exceeded its baseline 
by a factor of 52, a larger margin than any other radioactive constituent. 

organic conhumnab * 'on 

Concrete ChiDs 
Only one concrete chips sample was collected from this component for analysis of inorganics Of 23 
inorganic constituents, all except 14 (antimony, beryllium, cadmium, chromium, cobalt, copper, 
mercury, nickel, selenium, silver, sodium, thallium, vanadium and zinc) were detected. For two of 
the detected inorg 
concrete baseline val 
most significant, ex 

and lead), the maximum concentration of each exceeded its respective 
inorganics with concentrations greater than baseline, lead was the 

e baseline by a factor of 2.8. 

Steel coatings 
Only one steel coatings sample was collected from this component for analysis of inorganics. Of 23 
inorganic constituents, all except ten (antimony, beryllium, cadmium, chromium, mercury, potassium, 
selenium, silver, sodium and thallium) 
limit. Of these, aluminum was the most si 

Summary Of Semivolatile organic C 

No media for this component were analyzed for semivolatile organic contam&i on. 

samples exceeded 20 times the TCLP 
exceeding the paint baseline by a factor of 1.9. 

Summary Of Volatile Organic C ' * "on 
xW+<$.>. *, *,..:A. <x.y-,<< 

&$ 8 

3 .,.... 
::A*. 

No media for this component were for volatile organic co '? - 'on. 
. .... 

Concrete ChiDs 
One concrete chip sample was collected from this component for analysis of pesticide/PCB 
con- . Of 28 pticides/PCBs for which analyses were performed, only three (aroclor-1248, 
aroclor-1254, and aroclor-1260) were detected. The maximum detected result was 3200 &&, .:.::+ well 
below the TSCA limit of 50 ppm (Le. 50,000 mgkg). 

A.IV.9.20 Piue Bridges (G-008) 
The Pipe Bridges (G-008) are steel braces that suppoa aboveground utility lines, steam lines, and 
process piping. These structural steel members are used to support more than one mile of utility 
lines and piping lines found in the process and anministratr 've areas. The anticipated contaminants 
include asbestos, uranium, and lead. 
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Because there is little or no evidence of contamination, no intrusive samples were planned for the 1 

2 

3 

4 

5 

6 

survey was performed to confirm the absence of significant radiological surface 
The results indicate an average total surface Contamination of 17,205 dpm/lOO cm2 

significantly above the sampling criteria of 5000 dpd1OO cmz, and an average 
ce con tamination of 38 dpm/lOO ad (beta-gamma), well below the sampling criteria 

of lo00 dpm/lOO cm2. However, because the modification to the WPA eliminated sampling of steel 
for this component, no intrusive samples were taken, and baseline concentrations of contaminants 
within each material type associated with this component have been used for characterization. 

7 

8 

9 

A N .  10 10 

The piping, utilities, ment belowground group category contains six structures. Some of 12 

11 

these components co 
structures are contaminated ; exteriors may be co- ' ted be leakage of contents. 

ported potentially hazardous substances. The interiors of such 
The leakage is 

13 

14 

Is 

16 

A.W. 10.1 Convevor Tunnel from Plant 1 (2HJ 17 

The Conveyor Tunnel from Plant 1 (2H) hous 18 

Tunnel extends from the Plant 1 Ore Silos (1 19 

a0 

21 

22 

23 

also a potential source of commination of soil and groundwater. 

nveyor in a subgrade trench. The Conveyor 
Ore Refinery Plant (2A). The Conveyor 

Tunnel was intended to transport milled the Ore Rehery Plant. This operation was 
aborted in 1955. This component housed the Ore Conveyor process, which was intended to transport 
milled uranium ores underground from the Plant 1 Ore Silos to the Ore Refinery Plant. 
conveyor system had a problem with accountability of uranium and so was aborted. Anticipated 

The 

contarrrmants include ores. 24 

25 

26 

n 
From this component, one concrete chip sample, one loose media s 
steel coating sample, and one unknown liquid were collected. Foll 

ne sediment sample, one 

. .  contammah on. 28 

Summary of Radiological Contamination 

Concrete C ~ ~ D S  
Only one concrete chips sample was collected from this component for analysis of 
constituents. Of these 20 constituents, all except one (plutoniUm-239/240) were 
the detected radioactive constituents (amencium241,, ,lead-210, neptunium-237, polo 
radium-226, radium-228, technetium-99, thorium-228, thorium-230, elemental 
uranium-235/236, and uraniUm-238), the maximum concentration of each exceeded its respective 

29 

30 

31 

32 

33 

34 

35 

36 

37 

concrete baseline value. Uranium-238 exceeded its baseline Concentration by a factor of 430, a larger 38 

margin than any other radioactive constituent. a 39 

40 
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Sumlemental Media 
a and one sediment sample were collected from this component for analysis of 

tuents. Of these 20 constituents, all except three (cesium-137, thorium-228, and 
ere detected in the loose media and all except one (plutonium-238) in the sediment. 

One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except nine (americium-241, cesium-137, plutonium-238, 
plutonium-239/240, polonium-210, radium-226, thorium-232, uranium-234, and Uranium-238) were 
detected. 

One concrete chip sample was collected for analysis of inorganic constituents. Of the 23 inorganic 
analytes, 17 were detected. Those not detected were beryllium, lead, mercury, silver and thallium. 
The maximum of the validated results exceeded the OU3 concrete baseline for ten of the .inorganic 
analytes. The most significant was sel the baseline by a factor of 22. There 
were no detections at greater than 20 times the 

SteelC0ating;s ' 

One steel 'coating sample was collected for 
analytes, detections in all analytes, except one, selenium, were reported. The maximum of the 
validated results exceeded the OU3 paint baseline for two of the inorganic analytes, arsenic and 
beryllium. The most significant was beryllium, which exceeded the baseline by a factor of four. For 
this sample, the following analytes were detected at concarations 

inorganic co&tituents. Of the 23 inorganic 

20 times the TCLP 
h i t :  cadmium (greater than 29 mg/kg), chromium, and lead (both 1~'mgflCg). 

Smlemental Media 
One loose media sample, one sediment sample, and one unknown liquid sarnple were collected from 
this component for analysis of inorganic constituents. 

For the loose media sample, 22 of the 23 inorganic analytes were detected. Beryllium was not 
detected. Of those analytes detected, two were detected at comemations greater thao 20%m&i their 
respective TCLP limits, chromium and lead (both greater than 100 mg/kg). 

For the sediment sample, 20 of the 23 inorganic analytes were detected. Those not detedd were 
beryllium, mercury, and thallium. Of those analytes detected, two were detected at concentrations 
greater than 20 times their respective TCLP limits, chromiun and lead (both greater than 100 
m g w .  
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For the unknown liquid sample, seven of the 23 analytes were detected. These d y t e s  are arsenic, 
magnesium, nickel, potassium, and sodium. There were no detections at greater than 

volatile Organic Contamination 

No major media samples collected from this component were analyzed for semivolatile constituents. 

Smlemental Media 
One loose media s 
this component fo 

For the loose media 
There were no detections at greater than 20 times the TCLP limits. 

ediment sample, and one unknown liquid s-ie were collected from' 
semivolatile organic constituents. 

e were 17 detections reported out of the 65 total Semivolatiles. 

For the sediment sample, there were 19 detections repoxted out of the 65 total Semivolatiles. 
There were no detections at 20 times the TCLP limits. 

For the unknown liquid sample, there was on 
exceed 20 times the- TCLP limit. 

reported, phenol. This detection did not 

.. . .. . . . . . . . 

Summary of Volatile organic Contamination 

No major media sampies collected from this component were analyzed for volatile organic 
constituents. ........ ., .......,....' y..<....+:X;;".+ ..w.:,;.< :; 

.......I .$ 
.:.:.:.:.: 
.:.:.:.:. .A,. .... 

S ~ ~ ~ l e m e n t a l  Media 

gg; :. 
x.:.:: .. .:.x.: ............... .... i: ..,.... . ...,.. * .... $$ x 
,& :' >.>:;. 

The one loose media sample was analyzed for volatile organic cons-m. There were detections 
reported in two of the 33 volatile analytes, ethylbenzene and xylenes, Total. Neither of the detections 
exceeded the 20 times TCLP limit. 

The one sediment sample was analyzed for volatile organic cmstituents. There was only one 

20 times the TCLP limit. 

The one unknown liquid sample was analyzed for volatile ,organic constituents. 
detections. 

detection reported of the 33 volatile analytes, xylenes, Total. This reported detectio Ceed 
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Summary of PesticidesPCB Contamination 

lemental media samples collected from this component were analyzed for 
tituents. 

Since no major media were adyzed for organic constituents, supplemental media cannot suppoa 
findings. 

A.IV.10.2 Old Coolinn Water Tower (3K) 
Old Cooling Water 
Towers(2OC). I tw the intersection of A Street and lOlst Street. The wooden tower has 
been removed, 1 

formerly was a one-story, redwood structure, similar to the Cooling 

and below-grade structure consisting of a concrete basin and a diked 
PA. 

The Old Cooling Water Tower consists of a single, wet process referred to as process water cooling. 
A redwood cooling tower provided process water to cool four of the towers of the Harshaw System 
(3F). This system was replaced by the (3G) in the mid-1960s. The original 
wooden equipment has been removed, but the 
anticipated contaminants for this component 

From this component, one concrete core and one unknown liquid were collected. Following is a 
description of contamum on. 

basin and diked pad remain. There are no 

. .  

Summary of Radiological Contamination 

Concrete Cores 
M y  one concrete core sample from the top %-inch depth was coll 
analysis of radioactive constituents. Of these 20 constituents, all 
neptunium-237, plutonium-238, plutoniUm-239/240, plutonium-24 1, strontium-90, and technetium-99) 
were detected. For eight of the detected radioactive constituents (lead-210, radium-228, thorium-227, 
thorium-230, elemental uranium, Uranium-234, d m - 2 3 5 / 2 3 6 ,  and uranium-238), the maximum 
concentration of each exceeded its respective concrete baseline value. Thorium-230 exceeded its 
baseline concentration by a factor of 8, a larger margin than any other radioactive cons 

Only one concrete core sample from a depth of !h to 1-inch was collected from this co 
analysis of radioactive constituents. Of these 20 constituents, all except ten (americ 
137, neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, polonium-210, radium-228, 
strontium-90, and technetium-99) were detected. For three of the detected radioactive constituents 
(thorium-227, thorium-230, and elemental uranium), the maximum wncentration of each exceeded its 

this component for 
seven (americium-241, 
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respective concrete baseline value. Thorium-230 exceeded its baseline concentration by a factor of ' 1 

2 

3 

4 

5 

6 

7 

gin than any other radioactive constituent. 

ete core sample from a depth greater than 1-inch was collected from this component 
constituents. Of these 20 constituents, all except ten (americium-241, 

cesium-137, neptunium-237, plutonium-238, plutonium-239/240, plutonium-241, polonium-210, 
radium-228, strontium-90, and technetium-99) were detected. None of the detected radioactive 
exceeded its respective concrete baseline value. 8 

Sumlemental Media 
One unknown liquid 
constituents. Of thes tuents, all except 11 (americium-241, cesium-137, lead-210, 
neptunium-237, PlUt 
thorium-228, and thorium-232) were detected. 

'' 

as collected from this component for analysis of radioactive 

. plutoniu11~239/240, polonium-210, .radium-228, technetium-99, 

summary of Inorganic contamination 

9 

10 

11 

12 

13 

14 

I5 

16 

I7 

Concrete Cores 18 

19 

a, 

21 

22 

P 

One concrete core was collected for analysis 
At the 0 - 1/2 inch level of the core, there 
detected were beryllium, cadmium, mercury, nickel, selenium, silver, and thallium. 

most significant were chromium and lead, which exceeded the baseline by a factor of 52 and 16, 

om of the 23 inorganic analytes. Those not 
The maximum 

of the validated results exceeded the OU3 increte baseline for 14 of the inorganic analytes. The 

respectively. At this core level, chromium (greater than 100 mgkg) was detected at concestrations 
greater than 20 times TCLP limit.  his sample was fiom'the p r ~ ~ ~ m p o l i n g  .:.:.:.:. area. 

w ., ...... 
........ :.=.< .:.:.:.> .> ....... > , ......,..... +:z 
::::#:A ........ , ..... :.:. 

At the 1/2 - 1 inch level of the core, there were 15 detections of the 23 inorganic a d y t e s .  Those not ........ 
detected were beryllium, cadmium, cobalt, mercury, nickel, selenim&&lver, and thallium. The 
maximum of the validated results exceeded the OU3 concrete baseline for 12 of the inorganic 
analytes. The most significant were lead and chromium, which exceeded the baseline by a factor of 
78 and 34, respectively. At this core level, chromium and lead were both detected at co- 'Om 

greater than 20 times TCLP limit (both greater than 100 mg/kg). This sample was also from the 
process water cooling area. 

:~~,.q,~*~&$q$ 
$3 '2 :.:.. 
...... ... .:.:.:.:. .. ..... ..... .:.:.x. ..... <.. 
.:.:.x. :::= :.:.:t.: 

At the 1 - 4 inch level of the core, there were 18 detktions of the 23 inorganic amlytes. $@hose not 
detected were mercury, nickel, selenium, silver, and thallium. The maximum of the v&& results 

24 

25 

26 

n 
28 

29 

30 

31 

a 
23 

34 

35 

36 

exceeded the OU3 concrete baseline for 12 of the inorganic analytes. The most significant were 
chromium and copper, both exceeding the baseline by a factor of three. The average of the validated 

n 
38 

r d t s  exceeded the baseline for 12 of the inorganic analytes. The most significant were chromium e 39 
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and copper, both exceeding the baseline by a factor of 3. At this core level, there were no detections 
eater than 20 times TCLP. 

liquid sample was collected for analysis of inorganic constituents. 
For this sample, there were six detections of the 23 inorganic analytes. They were barium, calcium, 
chromium, magnesium, potassium, and sodium. There were no detections at greater than 20 times 
TCLP. 

Supplemental media 

summary of semiv c Contamination 

rt findings in major media of inorganic constituents. 

The major media sample collected from this component was not analyzed for semivolatile organic 
constituents. 

Sumlemental Media 
One unknown liquid sample was analyzed fo 
detections reported for any of the 65 Semivol 

SummaryofVolatiieOrganicCo “on 

organic constituents. There were no 

The major media sample collected from this component was not analyzed for volatile organic 
WIBtitUeSltS. 

w\*y.mAs*.>Y.: .......... ........ .. <+.:. 
:::::s :::w 

*.:.:<d-**y.: 
@$;.>,. .,*.,.$ SUDDleXIled Media 

One unlmown liquid sample was analyzed for volatile organic constit$ents. $p There was one detection 
reported out of the 33 volatile organic analytes. This detection wasdeprted for 1,ldichloroethane. 
This detection did not exceed the 20 time TCLP limit. 

Summary of P&iades/PCB Co ’ ’ *-on 

No major or supplemental media samples from this component were analyzed for 
constituents. 

Since the major media sample was not anal- for any organic constiments, suppl 
(unlcnown liquid sample) cannot support findings. 

09/09/95 2:45a.m. 
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A.IV.10.3 Utilitv Trench to K-65 Area (22E) 
ench to K-65 Area is a subgrade concrete trench and steel piping system. This Utility 

in the pumping of high-radium raffbate slurry from the Hot Raffhte Building (3E) 
2. Also, decant from the K-65 Silos was returned through the trench and 

tank located on the northwestern comer of the Hot Rafhate Building before being 
transferred for treatment. The Utility Trench also contained pneumatic lines running to Silo 3 and 
liquid lines used to connect water treatment processes and sources in the Pit Area to process area 
systems. Anticipated conkmhuts include: uranium (up to 0.71 percent E), MgF2, ra f fk tes,  and 
ore raffinates. 

From this component, 
sample were collected * is a description of contamhti on. 

rete core sample, one sediment sample, and one unknown liquid 

SummaryofRadiologicalCo a "on 

Concrete Cores 
Only one concrete core sample from the top H-inch depth was collected from this component for 
analysis of radioactive constituents. Of these 2C&~pstituents, ~.,. ..,. y. all except seven (cesium-137, 
neptunium-237, plutonium-238, plutonium-Z3~~&tronti~907 technetium-99, and uranium- 
235/236) were detected. For two of the detedd a**k>> &&active <.:?&,# constitknts (lead-210 and radim-226), 
the maximum concatration of each exceeded its respective concrete baseline value. Lead-210 
exceeded its baseline concemat~ 'on by a factor of 1.3, a larger margin than any other radioactive 
COnstitueIlt. 

5%: 

Only one concrete core sample from a depth of 'A to 1-inch was coHW@&&rn ..... this component for 
aia~ysis of radioactive constituents. 
plutonium-238, plutonium-239/240, polonium-210, radium-228, stro&um-90, and technetium-99) 
were detected. None of the detected radioactive constituents e x d h  respective concrete baseline 
value. 

these 20 constituents, all ex+t :~ : . : . :v$w~~ se& (nep a3niUm-237, 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive cbnstituents. Of these 20 constituents, all except six (cesium-137, 
neptunium-237, plutonium-238, plutonium-239/240, strontium-90, and technetium-* w e  ittitected. 
None of the detected radioactive constituents exceeded its respective concrete baseline v$iiie. 

Su~~lemental Media 
h e  sediment sample was collected from this component for analysis of radioactive constituents. Of 
these 20 constituents, all except three (americium-241, plutonium-239/240, and strontium-90) were 

::q$x+qgpy$$$p 

w:. 
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One unknown liquid sample was collected from this component for analysis of radioactive 
f these 20 constituents, all except seven (americium-241, cesium-137,lead-210, 
, plutonium-238, plutoni~-239/240, and thorium-228) were detected. 

organicco ' "on 

Concrete Cores 
One concrete core was collected for analysis of inorganic constituents. 
At the 0 - 1/2 inch level of the core, there were nine detections of the 23 inorganic anal-. Those 
detected were , calcium, iron, lead, magnesium, manganese, and 
vanadium. The the validated results exceeded the OU3 concrete baseline for four of the 
inorganic analytes. 
three. There were 

cant was vanadium, which exceeded the baseline by a factor of 
reported for concentrations greater than 20 times TCLP. 

At the 112 - 1 inch level of the core, there were eight detections of the 23 inorganic analytes. Those 
detected were aluminum, arsenic, barium, calcium, chromium, iron, magnesium, and manganese. 
The maximum of the validated results exceeded the OU3 mncrete baseline for two of the inorganic 
analytes. The most significant was manganes 
There were no detections reported for co 

At the 1 - 4 inch level of the core, there 
aluminum, arsenic, barium, calcium, cobalt, iron, lead, magnesium, manganese, silver, and 
vanadium. The maximum of the validated results exceeded the OU3 concrete baseline for five of the 
inorganic analytes. The most significant was silver, which exceeded the baseline by a factor of seven. 
There were no detections reported for concentrations greater than 2 

exceeded the baseline by a factor of two. 
r than 20 times TCLP. 

of the inorganic analytes. They were 

Sumlemental Media 
One sediment sample and one unknown liquid sample were collected!! this component for analysis 
of inorganic constituents. 

For the sediment sample, 19 of the 23 inorganic analytes were detected. Those not detected were 
beryllium, cadmium, sodium, and thallium. Of those analytes detected, barium was detected at 

$$?:.$$$am:>;$:$@ 
concentrations greater than 20 times TCLP. ' The 20 times TCLP limit for barium is 9WWAkg. q.< 

For the unlolown liquid sample, nine of the 23 inorganic analytes were detected. Those d&cted ......., were 
aluminum, barium, calcium, 
detections reported for concentrations greater than the TCLP limit. 

x....> $:$I 
e;> .?.>:. 

iron, lead, magnesium, potassium, and f iere  were no 

Supplemental media results support findings in major media of inorganic constituents. 
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Summary of Semivolatile Organic Co- . 'on 

sample (concrete core) collected from this component was not analyzed for 
c constituents. 

Sumlemental Media 
One sediment sample and one unlcnown liquid sample were collected from this component for 
analysis of semivolatile constituents. 

For the sediment 
reporting detections 
TCLP. 

f the 65 Semivolatile organic analytes were'detected. Those 
ene and pyrene. There were no detects for greater than 20 times 

For the unknown liquid sample, there were no detections reported. 

E3-j of Volatile Organic Co ' 

The major media sample (concrete core) collect&eom .% ,.:*:. this component was not analyzed for volatile 
organic constituents. .&:sm2&i . ..>:,.., 

"on 
.*:. 

,? t.....: . 
.A,.. A. ::,: v.. . , 
<*;c., ..... .>:- ...,.....' i.:.:.:.;, 

n i  .:c ...... <*>x>d. ....A .+..g$& 

!hmlemental Media 
One sediment sample and one unknown liquid sample were collected from this component for analysis 
of volatile organic constituents. 

For the sediment sample, one out of the 33 volatile organic analyt&%W&$cted. .:.:.:.:. This detection was 
reported for acetone. There were no detects reported for greater thakk0 :z$:<$$<$..q,: &es TCLP. 

For the unlcnown liquid sample, there were no detections reported. &&+ 

sz ::: sg .. 
,$J 

Summary of Pesticides/PCB Contamination 

No major or supplemental media samples from this component were analyzed for FCBPesticide 
constituents. '. f 

............................ 

.:.:.. _. *; '.X. 
::< :*,:< 

<.:q y::<:. 

.._.. .1 ..* ..,.,...... ...,,., .,.,.,. 

v...... 

q.:.:.:. 

since the mjor media sample was not analyzed for any organicanstituents, supp1emed .:.:.:.:.: media 
cannot support findings. 

+$$+,::<::.:.> 
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A.IV.10.4 10-Plex Sewape Lift Station (29) 
ewage Lift Station (259 is located west of the Parking Lot (89). This component was 

early 1990s to support four 10-plex office trailers (T-76, T-77, T-80, and T-81) 
office trailers (T-78 and T-79). 

The 10-Plex Sewage Lift Station was not considered in the RVFS WPA, since it was under 
construction at the time of writing. This component is not expected to have elevated levels of 
con tamination; therefore, baseline concentrations of contaminants within each material type associated 
with this component have been used for characterization. 

A N .  10.5 
The Clearwell Line 
the OU1 Waste Pits 
approximately 2000 ft  long. 

surized transfer line (pipe) that runs from the Clearwell Area near 
nitrification Lagoon (18A). It has a diameter of six inches and is 

The Clearwell Line is considered one process area and is used as a transfer system for rainwater 
collected at the clearwell area of the 
transferred via the six inch line to the B Lagoon (18A). There are no anticipated 
Contarmnants. 

From this component, one unknown liquid sample was collected. Following is a description of 
co- on. 

the Clearwell Area is collected and 

. .  

. .  

, Summaqy of Radiological Contamhdion 

Sblemental Media 
One unknown liquid sample was collected ftom this component for 
constituents. Of these 20 constituents, all except ten 
neptunium-237, plutonium-238, plutonim-239/240, radium-226, radium-228, thorium-228, and 
thorium-230) were detected. 

Summary of Inorganic Contamination 

SmlementaI Media 
The one unknown liquid sample was aualyzed for inorganic constituents. 

For this sample, there were ten detections reported out of the 23 inorganic analytes. Those detected 
were barium, calcium, iron, lead, magnesium, manganese, nickel, potassium, silver, and sodium. 
There were no detections for greater than 20 times TCLP. 
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Summary of Semivolatile Organic Contamination 

wn liquid sample was analyzed for semivolatile organic constituents. 

For this sample, there were no detections for any of the 65 Semivolatile organic d y t e s .  

Summary of Volatile Organic Co "on 

le was analyzed for volatile organic constituents. 

For this sample, ther 
detection was for 2-butanone. This detection did not exceed 20 times TCLP. 

etection reported out of the 33 volatile organic d y t e s .  This 

Summary of Pesticids/PCB Contamination 

Surmlemental Media 
The one unknown liquid sample was not anal 

A.IV.10.6 Storm Sewer System (G-003) 
The Storm Sewer System (G-003) is a subgrade piping and pumping system for handling storm-water 
runoff. It consists of drainage lines located throughout much of the FEMP property, two lift station 
pumps, and a diverter valve. 

The Storm Sewer System is considered one process area and is us 
from much of the developed FEW property. It is a network of pip 
equipment located throughout the site. The flow is continuously 
held in the storm-water retention basins on the basis of the levels of contamination encountered. 
Anticipated contamhmh are uranium, lead, barium, and solvent wastes. 

cide/PCB constituents. 

storm-water runoff 

ed and can be diverted or 

Although two liquid samples were collected from the contents of this component, no samples were 
collected from the Storm Sewer System itself. Therefore, baseline concentzations of 
within each material type associated with this component have been used for characte 

There were i o  major media samples co~ected from this component. The following is 
contammah on. . .  
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Summary Of Radiological Contaminaton 

samples were collected from this component for analysis of radioactive 
f these 20 constituents, all except four (cesium-137, neptunium-237, plutonium-238, 

and plutonium-2391240) were detected. 

thmmaryOfInorganicCo . "on 

SUDDlemental Media 
For the unknown li 
those analytes detect 
times TCLP lit 

Summary of Semivolatile Organic Contamination 

es, detections were reported for 15 of the 23 inorganic analytes. Of 
was reported at concentrations greater than 20 times TCLP. The 20 

Swlemental Media 

detection was below 20 times TCLP. 

Summary of Volatile Organic Contamhtion 

For the unbown liquid samples, only one d bis(2-Ethy~~l)phthalhexyl)phthalate, was reposed. This 

SuDDlemental Media 
There were no detections reported for the unknown liquid samples. 

Summarg of PesticidesPCB Contambtion 

No supplemental media were a n a l e  for pesticidePCB mns t i tuedk  

A.IV.10.7 Utilitv Lines (G-004) 
Utility Lines (G-004) are located throughout the site and include all 24 types of on-property, above- 
and belowground utility lines, such as electrid, process, water, sewer, gas, and conduit lines, . g p w . 5 $ Y & p q g :  
exterior to other components. These lines provide utility services to the site. Anti"lpat%$ y 

s s  :.:.:.>. 

W are asbestos and u~anium (ores, raffinates, and compounds). $E:> 

<.:.:.;: %a. . .~gA&x.on <.:.:.:.: the 
Most of these lines are not readily accessible, and the majority of expected wntamum 
interior. Furthermore, little or no evidence of exterior coDtaminaton exists. Therefore, no intrusive 
samples were planned for this component. Process knowledge will be used to estimate the source 
term associated with the interior of these lines, and baseline concentrations of contaminants within 
each material type associated with this component have been used for chanaemm on. 

. .  . .  
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A N .  11 Ponds and Basins 1 

basins are shown on Figure 3-12. This component category consists of eight 2 

3 

4 

5 

quantities of contamination. 6 

7 

where liquids containing potentially hazardous substances are or can be, stored 
containment. Some of these components contain large volumes of water with 

1 amounts of contamination. They also contain sediments with more concentrated 

A.IV.ll.l BDN Surge Lagoon (MA) 8 

The Biodenitrificatio 
Lagoon is roughly 1 
over the sloping botto 
density polyethylene r, underlain by an 18-inch-thick soivbentonite layer. u 

Surge Lagoon (18A) is an 8.6 million gallon lagoon. The BDN Surge 
grade and has an average depth of 12 ft with a six foot differential 
BDN Surge Lagoon is lined with a @mil-thick, carbon-filled, high- 

9 

10 

11 

13 

Wastewater effluent from the General Sump (18B) and the Clearwell Line (88) enters the 
northwestern comer of the BDN Surge Lagoon. Effluent leaves the lagoon from its southeastern 
comer and is pumped to the Bidenitrification Towers (18D) for nitrate removal. The BDN Surge 
Lagoon has been declared a HWMU. The for the BDN Surge Lagoon are 
uranium, l , l ,  1-trichloroethylene, and perchlo 

Seven sediment samples and thirteen 
Lagoon to support characterization. Following is a description of contamimi on. 

les were collected from the BDN Surge 

Summary Of Radiological Contamination 

SuDDlemental Media 
A total of 8 sediment samples were collected from this component 
constituents. None of these 20 constituents were detected. 

Eleven unknown liquid samples were collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except 'four (americium-241, neptunium-237, plutonium- 
239/240, and plutonium-241) were detected. 

is of radioactive 

Summary Of Inorganic Contaminaton 

=$$ 
x.:.:.. *> .:.:.:.:. 

. .  Smlemental Media . . .  . .  , 

For eight sediment samples, 19 of the 23 inorganic aualytes were detected. The four nof%etected 
were antimony, cobalt, selenium, and thallium. Half of the samples showed chromium and mercury 
concentrations that exceeded 20 times the TCLP limits. Also, all of the lead concentrations were 
above 20 times the TCLP limit. a 
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For eleven unknown liquid samples, eight of the 23 inorganic analytes were detected. Those detected 
, barium, calcium, lead, magnesium, potassium, selenium, and sodium. There were no 

ions of inorganics that were greater than 20 times the TCLP l i t .  

Semivolatile Organic Contamination 

SuDDlemental Media 
For eight sediment samples, 22 of the 65 Semivolatile organic analytes were detected. Those detected 
were 2-methylnaphthalene, anthracene, benu>(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

fluoranthene, butyl benzyl phthalate, carbazole, chrysene, di-n- 
, dibenzofuran, diethylphthalate, fluoranthene, fluorene, 

Meno( 1,2,3-cd)pyre 
There were no det 
limits. 

ene, nitrobenzene, phenanthrene, pyrene, and p-methylphenol. 
om of semivolatile organics that exceeded 20 times the TCLP 

None of the 65 Semivolatile organics were detected in eleven unknown liquid samples. 

Summary Of Volatile Organic C 

SuDDlemental Media 
Of the 33 volatile organics, only acetone and toluene were detected in eight sediment samples. 
Neither had concentrations that exceeded 20 times the TCLP limits. 

Of the 33 volatile organic analytes, only 2-hexanone and 4-methyl-2-pentanone were detected in 
eleven unknown liquid samples. There were no detectable conce v .’ ’*,“ . .%@volatile .:. organics that 
exceeded 20 times the TCLP limits. 

summary of Pesticides/FcB contamination x”.”,,AV> 

3 3  
@ 8 
v.. .y*<p :=$. ” . ..... 
,.,...... ... q Z.?. 

,&$. 

No supplemental media were analyzed for pesticides/PCB constituents. 

r*,v<L*%w$v:*;q2 
A.IV.11.2 Coal Pile Runoff Basin Cl8C) 

Coal Pile Runoff Basin (18C) is a 25,ooO-gal basin. The basin lies adjacent to the east s k  .:.:.:.:. of the 
Cooling Towers QK). 

$. :$::$:. .:.A. 

jj$ 

G.2 ?; ’. 1. 

.,...... .....A. 

...A,.. A,... .r &#y&> 

The Coal Pile Runoff Basin collects storm-water runoff from the Coal Pile (P405) and receives 
continuous blowdown from boiler operations. It has been declared a HWMU. The wqnent has 
been identified as a single process area. The anticipated conkmhnts for the basin are uranium and 
1 , 1 , 1-trichloroethane. 
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No major media were collected for this component. Four sediment samples and four unknown liquid 
collected from the Coal Pile Runoff Basin to characterize the con tamjnation in this 

following presents the results of the analyses of these samples. 

Radiological Contamination 

SuDDlemental Media 
A total of 4 sediment samples were collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except six (americium-241, neptunium-237, plutonium-238, 
plutoniUm-239/240, 

Two unknown liquid 

pl~to~im-238, plutonium-239/240, ploniUm-210, strontium-90, technetium-99, thorim-228, 
thorium-230, and thorium-232) were detected. 

90, and technetium-99) were detected. 

ere collected from this component for analysis of radioactive 
tuents, all except 11 (americium-241, .cesium-137, neptunium-237, , constituents. of 

sunrmarg of Inorganic co  ' * "on 

SuDDlemental Media 
For three sediment samples, 18 of the 23 
antimony, cadmium, mercury, silver, and thallium. There were two inorganics (arsenic and lead) that 
exceeded 20 times the TCLP limits. 

were detected. Those not detected were 

For two unknown liquid samples, 17 of the 23 inorganic analytes were detected. Those not detected 
were antimony, arsenic, lead, mercury, silver, and vanadium. Sel 
as exceeding 20 times the TCLP limit (greater than 20 mgflrg). 

Summary Of Semivolatile Organic Contamination 

detected in both samples 

Sumlemental Media 
For four sediment samples, 6 of the 65 Semivolatile organic analytes were detected. Those detected 
were 2-methylnaphthalene, dibenzofuran, fluoranthene, naphthalene, phenanthrene, and pyrene. 
There were no detectable concentdons of semivolatile organics that exceeded 20 tinbes &e :::*,. m P  
limits. 

cpp.:z<::::>y*y?s*:> 

..:+:.:., +spyA<.: 
For two unlrnown liquid samples, none of the 65 Semivolatile organic analytes were deteded. 

5 

6 

7 

8 

9 

10 

11 

u 
13 

14 

15 

16 

17 

18 

19 

20 

21 

P 

P 

2.4 

25 

a6 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

A. IV-369 



. FEMp-oU3-RvFs-DRAFT 
September 11,1995 

Summary Of Volatile Organic Contaminaton 

c anal-, only 2-butanone was detected in four sediment samples. There 
le concentrations of volatile organics that exceeded 20 times the TCLP limits. 

Of the 33 volatile organic analytes, only toluene was detected in two unknown liquid samples. There 
were no detectable c o n e o n s  of volatile organics that exceeded 20 times the TCLP limits. 

Contamination 

No samples for this were analyzed for pesticidem wntamination. 

A.IV.11.3 Storm-Water Retention Basin (18E) 
The Stomwater Retention Basin (18E) consists of two adjacently lined collection basins. They hold 
approximately 10.6 million gallon of rainwater. The basins are below-grade arid have an average 
depth of 20 ft. The west (old) basin is lined 

(new) basin is lined with an XR5 liner. They 
layer. 

The two basins have the capacity to store approximately ten million gallons of rainwater flow from 
the site. The retention time of the basins allows uranium-- solids to settle. After the solids 
have settled, the decanted liquids are pumped and sampled in the Manhole-l75/Ef€luent 
Line/Sampling Building (25B) before release from the site. The only anticipated contaminant for the 

-thick, carbon-filled HDPE liner; the east 
underlain by an 18-inch-thick soiybentonite 

Stomwater Retention Basin is uranium. 
;: 

:..".x A,. I.., ..... .. :w ,..,........,. :.$: 
NO major media was collected from this component. seven seciimeni~~ampies and five unknown 
liquid samples were collected from the Storm Water Retention Basi&a&aractea the 
con- on. 
Following is a description of contamhti on. 

. .  

summary of Radiological - 'on 

...... ... Sumlemental Media :'::.:.E 

A total of 7 sediment samples were co~ected from this. component for analysis of radio&ie 
constituents. Of these 20 constituents, all except two (americium-241 and thorium-22T)"Weie 
detected. 
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Six unknown liquid samples were collected from this component for analysis of radioactive 1 

2 f these 20 constituents, all except five (americium-241, cesium-137, plutonium-238, 
thorium-230) were detected. 3 

organicContamhtion . 5 

Sumlemental Media 7 

For seven sediment samples, 21 of the 23 inorganic analytes were detected. The two not detected a 

were antimony and 
the TCLP limit. 10 

For seven unknown li les, 16 of the 23 inorganic analytes were detected. 

4 

6 

For two samples, lead was the only inorganic that exceeded 20 times 9 

11 

12 

13 

14 

Those not detected 
were antimony, beryB 
concentration of lead exceeded 20 times the TCLP limit. 

, cobalt, nickel, silver, and thallium. For one sample, the 

Summary Of Semivolatile Organic Contammm * 'on 

SuDD1emental Media 
For seven sediment samples, 24 of the 65 S organic analytes were detected. Those 
detected were 2-methylnaphthalene, 
benzo(a)pyrene, benzoofluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, carbazole, 
chrysene, di-n-octyl phthalate, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, 
indeno(l,2,3-cd)pyrene, naphthalene, phenanthrene, phenol, pyrene, bis(2ethylhexyl)phthalate, CF 

methylphenol, and pmethylphenol. There were no detectable concentrations of semivolatile organics 
that exceeded 20 times the TCLP limits. 

hthylene, anthracene, benzo(a)anthracene, 

......... <.>>:. s:?: .:: 
$@>%Zb$2$ 

For seven unknown liquid samples, eight of the 65 Semivolatile o r g e  :.>A,: analytes . were detected. 
Those detected were khloro-3-rnethylpheno1, anthracene, chrysene&&ranthene, phenanthrene, 
phenol, pyrene, and bis(2+thylhexyl). There were no detectable concentrations of 
semivolatile organics that exceeded 20 times the TCLP limits. 

Summary Of Volatile Organic Contamination 

.:.:.:.:. 
>::.:.: 
$@ 

4izz.. . . 

Sumlemental Media <.:.>:. 

For seven sediment samples, six of the 33 volatile organic analytes were detected. The si& detected 
were 2-butanone, carbon disulfide, styrene, tetrachloroethene, toluene, and total xylenes. 'There were 
no detectable concentrations of volatile organics that exceeded 20 times the TCLP limits. 
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Of the 33 volatile organic analytes, only acetone, tetrachloroethene, and toluene were.detected in 
liquid samples. There were no detectable concentrations of volatile organics that 

the TCLP limits. 

cides/PCB Contamination 

No supplemental media were sampled for pesticides/PCB contamhati on. 

A.N.11.4 Low Nitrate Tank (18K) 
The Low Nitrate T 
Tank is lined with 

The Low Nitrate T tank used during the reconstruction of the BiodenitrScation 
Surge Lagoon (18A) to hold low-nitrate wastewaters. Control of nitrate levels to the 
biodenitrification process was accomplished through blending the high- and low-nitrate tank flows. 
One process area has been identified for the component. The anticipated co- are uranium, 
nitrates, and l,l,l-trichloroethane. 

No major media were collected for this 
sample were collected to characterize the co 
of co- on. 

a 1-million gallon temporary open storage tank. *The Low Nitrate 
n-filled HDPE and underlain by an 18-inch-thick s o W o n i t e  layer. 

unknown liquid sample and one sediment 
in this component. Following is a description 

. .  

Summary Of Radiological Co "on 

Smlemental Media 
A total of one sediment sample was collected from this component 
constituents. Of these 20 constituentS, all except one (thonum-228 

One -unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except 11 (americium-241, cesium-137, lead-210, 
neptunium-237, plutonium-238, poloniUm-210, radium-226, radium-228, thorium-228, thoriUm-230, 
and thorium-232) were detected. 

Summarg Of Inorganic Contamination 

Su~~lemental Media 
In the sediment sample, 17 of the 23 inorganics for which analyses were performed were detected. 
Those not detected were antimony, beryllium, cadmium, cobalt, selenium, and thallium. Three 
(chromium, lead, and mercury) of the inorganics exceeded 20 times the TCLP limits. 

is of radioactive 
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For the unknown liquid sample, four of the 23 inorganic analytes were detected. Those detected were 
ium, potassium, and sodium. There were no detectable concentrations of inorganics 

r than 20 times the TCLP limit. 

volatile Organic Contaminaton 

SuD&xnental Media 
For the sediment sample, 16 out of the 65 Semivolatile organics were detected. Those detected were 
anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

e, chrysene, dG-1 phthalate, fluoranthene, fluorene, deno(  1,2,3- 
cd)pyrene, phenanthre 1, pyrene, and pmethylphenol. There were no detectable 
concentrations of rganics that exceeded 20 times the TCLP limits. 

For the unknown liquid sample, none of the 65 Semivolatile organic analytes were detected. 

Summary Of Volatile Organic Contamination 

SuDDlemental Media 
None of the 33 volatile organics were d 

SummaryOfPestiadedPCBCo ' * "on 

r the sediment and unlrnown liquid samples. 
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No samples from this component were analyzed for PCBksticide consriaem. 23 

20 

A.N. 11.5 High Nitrate Tank (18L) 
'he  High Nitrate Tank (18L) is a 1-million-gallon temporary 
Tank is lined with @mil, carbon-filled HDPE and underlain 

The High Nitrate Tank is a temporary tank used during the reconstruCtion of the Biodenitrification 
Surge Lagoon (HA) to hold high-nitrate wastewaters. Control of nitrate levels to the 
biodenitrification process was accomplished through blending the high- and low-nitrate tank flows. 
One process area was identified for the component. The anticipated commirmts fo 
are uranium, nitrates, and l,l,l-trichloroethane. 

No major media was sampled for this component. One sediment sample and one 
sample were collected from the High Nitrate Tank to characterize contamination. 
description of contamlnatl on. 

. TheHighNitrate 
thick soiVbentonite layer. 
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Summary Of Radiological Contamination 

sample was collected from this component for analysis of radioactive 
Of these 20 constituents, all except one (thorim-227) were detected. 

One &own liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except ten (americium-241, cesium-137, neptunium-237, 
plutonium-241, polonium-210, radium-226, radium-228, thonun-228, thorium-230, and thorium-232) 

SwDlemental Media 
For the sediment sample, 18 of the 23 inorganic analytes were detected. Those not detected were 
antimony, beryllium, cadmium, cobalt, and thallium. None of the inorganics exceeded 20 times the 
TCLP limit. 

$&:. ' 

,$? :w$. 

For the unlmown liquid sample, three of the Z$%&ganic ,..*--y )(.. :.. analytes were detected. Those detected 
were calcium, magnesium, and zinc. mere &*&. &re n$&tectable .y.::;*xfi.x mnwntrations of inorgapics that were 
greater than 20 times the TCLP limit. 

..ii ;v< 
.<.,. .:....A 

S-j Of Semivolatile Organic Contamination 

. . . . . . . . . . ., .,. .,. . .. .. . . 
.:<.:.;, ,A. 

.Yc:.:.:.:.:~.,.s~~~.~? Smlemental Media I.. .. .... 

For the sediment sample, eight of the 65 Semivolatile organic anaIyt&/were'detectea. m+&$ Those detected 
were benu>(a)anthracene, benzo(b)fluoranthene, chrysene, fluoranthe&, phenanthrene, phenol, 
pyrene, and pmethylphenol. There were no detectable con&& semivolatile organics that 
exceeded 20 times the TCLP limits. 

None of the 65 Semivolatile organics were detected in the unknown liquid sample. 

Summary Of Volatile organic ContamhAion 

?<?> 

<<& :.:.:+: 
e>; . .  

SUDDlenEXltd Media .... 
None of the 33 volatile organics were detected in either the sediment or unknown liqui&&les. 

Summary of Pesticides/PCB Contamination 

No supplemental media samples were analyzed for pesticides/PCB constituents. 
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A.IV.11.6 Sludge Drving: Beds (25F) 
Beds (25F) contains two below-grade concrete tanks. Site sewage wastes are 
two concrete basins. The sludge is then pumped to the anaerobic digester in the 

ontrol Building (25E), and liquids are pumped to the Trickling Filters 
. The anticipated co . * ts for Component 25F include l,l,l-trichloroethane; 

trichloroethylene; perchloroethylene; and uranium. 

Therefore, this unit is considered a HWMU. This inactive unit will obtain closure will be attained 
through CERCLA response. For more information on HWMUs, see Appendix K, Table K-1. 

One concrete chip s 
characterize the co 
COntamlnatr on. 

sediment sample, and one unknown liquid sample were collected to 
of the Sludge Drying Beds. Following is a description of . .  

Summary Of Radiological Contamination 

.:& Concrete Chi~s 
oniy one concrete chips sample was collected ~&i~,this .?. .:.:.:.:., component for analysis of radioactive 
constituents. Of these 20 constituents, all exu$. ,:.,, *AX"> &yen ........ (cesium-137, neptunium-237, plutonium-238, 
plutonium-239/240, radium-228, strontium-9@? ,.&. and ,:.*:mpfl 'i&&11~-235/236) were detected. For one of the 
det-ed radioactive constituents (technetium-W), the maximum concentration of each exceeded its 
respective concrete baseline value. Technetium-99 exceeded its baseline co- 'on by a'factor of 
7, a larger margin than any other radioactive constituent. 

.%%p:Y&xAs. 

$#?:ms<* 

...... , . ... Smlemental Media ....., :. 
h e  sediment sample was collected fiom this component for analysis@ ra&active constituents. Of 

tunium-237, pl~to11i~m-23@ . . . ... andkrontium-90) were these 20 constituents, all except three (nep 
detected. ..A,* 

.:"- ,.:.:.:.:.: h....... 

x # .  

One unknown liquid sample was collected from this component for analysis of radioactive 
constituents. Of these 20 constituents, all except two (cesium-137 and neptunium-237) were detected. 

Summary Of Inorganic Contamination 
..... * .x:s .:.:.:.:. ..... 

Concrete C ~ ~ D S  =<. 
One concrete chip sample was collected froom the Sludge Drying Beds and analyzed for'gorganics. 
Of 23 inorganic constituents, seven (aluminum, arsenic, barium, calcium, iron, magnesium, and 
manganese) were detected. The concentrations of two of the detected inorganics (aluminum and 
barium) exceeded their respective concrete baseline values, both by a fador of 1.1. There were no 
detections exceeding 20 times the TCLP limits. 
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Sumlemental Media 
sample, 22 of the 23 inorganic analytes were detected. The only inorganic not 

tassium. Chromium was the only inorganic that exceeded 20 times the TCLP limit. 

liquid sample, 19 of the 23 inorganic analytes were detected. Those not detected 
were antimony, beryllium, cadmium, and potassium. Concentrations exceeding 20 times the TCLP 
limit were detected for six analytes, barium (greater than 2000 mgkg), chromium (greater than 100 
mgikg), lead (greater than 100 mgikg), mercury (greater than 4 mg/kg), selenium (greater than 20 
mgkg), and silver (greater than 100 mg/kg). 

summaryofsemiv Contamination 

Concrete Chips 
The concrete chip sample taken from the Sludge Drying Beds was not analyzed for semivolatile 
orgauics. 

Sumlemental Media .<::, 
For the sediment sample, 15 of the 65 ~Semivol&~.,organic a d y t e s  were detected. Those detected 
were 2,4,6-trichlorophenol, bema)- ,e.. ..~~kwo(a)pyrene, .e.,...:,:...... benzo(b)fluoranthene, chrysene, di- 
n-butylphthalate, .&-n-octyl phthalate, &ethylgWnl&:i <.L,x:<. H.>:.:<.x4. fluoranthene, 'indeno(l,2,3cd)pyrene, . . 
pentachlorophenol, phenanthrene, pyrene, bis(2-e-thylhexyl>, and p-chloroaniline. There were 
no detectable concentrations of semivolatile organics that exceeded 20 times the TCLP l i t s .  

,,$ $#<, 

For the unlrnown liquid sample, 11 of the 65 Semivolatile organic analytes were detected. Those 
detected were 1 ,4dichlorobenzene, 2-methylnaphthaene, -(a)-, .. ..... .. benzo(a)pyrene, 
benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, fluoranth&e @&**z qphthalene, p 
methylphenol, and phenanthrene. There were no detectable c o n d o n s  bf semivola&le organics 
that exceeded 20 times the TCLP limits. .:.:.:.: 

x.s:mk.x. 

Summary Of Volatile Organic Co ' '*on 

.... &...>,..,....*.....*,.A, ...... ... i ..,. . ,,,.. > ,..,, >,,/ .,... 
Concrete Chips 
The concrete chip sample taken from the Sludge Drying Beds was not analyzed for v$at& ......... ohanis. 

Sumlemental Media 
None of the 33 volatile organic analytes were detected in either the sediment or unknown'li@d 

::::s; a 
;:q.; 
$56 .y. . . 
x.:.., .:.:.<< 
v...... ., 

samples. 
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Summary of Pesticide/PCB Contamination a were analyzed for pesticidem contamination. 

The Primary Settling Basins (25G) contains two concrete basins used as sludge filters for the 
anaerobic digester in the Digester and Control Building (25E). There are no anticipated contaminants 
for the component. 

From this 
sample were collected 

summary Of Radio1 on 

rete core samples, two sediment samples and one unlmown liquid 
is a description of conramhti on. 

Concrete Cores 
Only one concrete.core sample from the top %-inch depth was collected from this component for 
analysis of radioactive constituents. Of 
neptunium-237, plutonium-239/240, strontium- 
detected radioactive constituenrs (lead-210), 
respective conckte baseline value. ' Lead-21 
larger margin than any other radioactive comtuent. 

Only one concrete core sample from a depth of 'A to 1-inch was collected from this component for 
analysis of radioactive constituents. Of these 20 constituents, all except seven (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-239/240, , and technetium-9!3) 
were detected. For one of the detected radioactive constituents (l 
concentration of each exceeded its respective concrete baseline value. 210 exceeded its baseline 
concentration by a factor of 2, a larger margin than any other radi 

, all except five (americium-241, 

concentration of each exceeded its 
technetium-99) were detected. For one of the 

ts baseline concentration by a factor of 6.8, a 

Only one concrete core sample from a depth greater than 1-inch was collected from this component 
for analysis of radioactive constituents. Of these 20 constituents, all except seven (americium-241, 
cesium-137, neptunium-237, plutonium-238, plutonium-239/240, strontium-90, and technetium-99) 
were detected. For one of the detected radioactive constituents (lead-210), the 
concentration of each exceeded its respective concrete baseline value. Lead-21 
concentration by a factor of 5.2, a larger margin than any other radioactive constituent. 

Sumlemental Media 
One sediment sample was collected from this component for analysis of radioactive constituents. Of 
these 20 constituents, all except one (lead-210) were detected. a 
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One unknown liquid sample was collected from this component for analysis of radioactive 
f these 20 constituents, all except two (cesium-137 and neptunium-237) were detected. 

rganic ConmnmatI ' 'on 

Concrete Cores 
A concrete core sample from the top 1/2-inch was collected from the Primary Settling Basins for 
analysis of inorganics. Of 23 inorganic constituents, 14 (aluminum, barium, calcium, chromium, 
copper, iron, lead, esium, manganese, nickel, potassium, sodium, vanadim, and zinc) were 
detected. For eight 
vanadium, and zinc), 
the inorganics with co 
concrete baseline by 

ed inorganics (aluminum, barium, calcium, chromium, lead, sodium, 
ntrations of each exceeded its respective concrete baseline value. Of 
IIS greater than baseline, zinc was the most sigd5cant, exceeding the 
'.1.3. There were no detections greater than 20 times the TCLP limit- 

A concrete core sample from a depth of 1/2 to l-inch was collected from the Primary Settling Basins 
for analysis of inorganics. Of 23 inorganic constituents, 15 (aluminum, barium, calcium, chromium, 
copper, iron, lead, magnesium, manganese, nickel: potassium, silver, sodium, vanadium, and zinc) 
were detected. For eight of the detected inorga&b:.(aluminum, 0:. *yi<. barium, chromium, lead, manganese, 

' nickel, sodium, and vanadium), the conan&sM:each exceeded its respective concrete baseline 
value. Of the inorganics with concentratio~~~&reate?&ha~~ &<&x. baselie, alumimxm was the most 
significant, exceeding the concrete baseline by a factor of 1.4. There were no detections greater than 
20 times the TCLP limit. 

,&&A!::.. 

A concrete core sample from a depth greater than l-inch was collected from the primary Settling 
Basins for analysis of horganics. Of23 inorganic comthents, IS.-, arsenic, barium, 
cdcium, chromium, copper, iron, magnesium, manganese, nickel, p&ss&, @p49xds selenium, silver, 
sodium, and vanadium) were detected. For six of the detected inorgmcs .::$$; (iuminum, arsenic, 
barium, chromium, potassium, and sodium), the concentrations of &+xceeded its respective 
concrete baseline value. Of the inorganics with concentrations greater than baseline, arsenic was the 
most significant, exceeding the concrete baseline by a factor of 1.7. There were no detections greater 
than 20 times the TCLP limit. 

&$ 

y~...:.v..A.>:<,H .... >.>:<.:. 
,,.>+,.v.- .*/,*Xy.>>: :;,: F&. ...... ... .X& ..'. Sumlemental Media :: vz $ 

For the two sediment samples, six of the 23 inorganic anal- were detected. Those d&ed .:.:<+ were 
barium, copper, iron, manganese, potassium, and sodium. None'of the inorganic conced&ions 
exceeded 20 times the TCLP limit. 

y<$. ..: L,?,%WW. 

For the unknown liquid sample, six of the 23 inorganic d y t e s  were detected. Those detected were 
calcium, iron, magnesium, manganese, potassium, and sodium. None of the inorganic wncentrations 
exceeded 20 times the .TCLP limit. 
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Summary Of Semivolatile Organic Co ' "on 

res taken from the Pnmary Settling Basins were not analyzed for semivolatile organic 

Sumlemental Media 
Of the 65 Semivolatile organic anal*, only pmethylphenol was detected in the two sediment 
samples. However, the concentration of pmethylphenol did not exceed 20 times the TCLP limit. 

Of the 65 Semivolatil analytes, only diethylphthalate was detected in the unknown liquid 
sample. There were 
TCLP limits. 

le concentrations of semivolatile organics that exceeded 20 times the 

SummaryOfVolatileOrganicCo ' +ion 

Concrete Cores 
The concrete cores taken from the Primary S 
COIlStitUeIltS. 

ins were not analyzed for volatile organic . 

Swileniental ~edii 
For the two sediment samples, four of the 33 volatile organic analytes were detected. Those detected 
were ethylbenzene, styrene, toluene, and total xylenes. There were no deteciable concentrations of 
volatile organics that exceeded 20 times the TCLP limits. 

Of the 33 volatile organic analytes, only styrene was detected in the 
were no detectable concentratons of volatile organics that exceeded 

SummaryofPesticides/PCBCo a tion 

sample. There 
e TCLP limits. 

. .  No major or supplemental media for this component were analyzed for pesticidePCB contammaQ on. 

A.N'. 1 1.8 Fire Training Pond (73B) 
Final removal of the Fire Training Pond (73B) occurred in October 1994 as part of 
19. (For a complete list and explanation of removal actions, s& Table 1-2). The Fire T 
was a 45 ft diameter pond and drain pit used as a lire brigade training area. It was 1 
northern boundary of the site along B Street. 

The pond was considered one process area and was used for training fire brigade members in fighting 
combustible liquid fires. A small horizontal elevated tank in the center of the pond was used to 
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simulate a combustible liquid tank (never filled). Excess water was drained from the area to the drain 
ustible liquids would not ovefflow the pond. Anticipated contarmnan ts for the Fire 

are uranium, used oils (hydraulic, lubricating), toluene, waste paint solvents and 

The Fire Training Pond was part of the Fire Training Facility and therefore part of the HWMU 
comprising that facility. For a description of this HWMU, see Section A N .  1.12, the Fire Brigade 
Training Center Building. For more information on HWMUs, see Appendix K, Table K-1. 

Because the pond 
sampling. Therefo 
with this component 

a removal action, this component was not scheduled for intrusive 
ncentrations of contaminants within each material type associated 
ed for characterization. 
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TABLE A.IV-10 

Summary of Inventory Materials 
Totals 

Mahial Description of Containem Net Weight (Ibs.) 

PRODUCT 
NON-RCRA 
RCRA 
UNCHARACERIZED 

NON-RCRA 
RCRA 
UNCHARACEREED 

NON-RCRA 
RCRA 
UNCHARACrERIZED 

THORIUM 

OTEER 

24,282 
547 

13,213 

10,400,000 
~ 9 0 0  

6,200,000 

4,529 
16 

1,891 

3,340,000 
12300 

792,000 

15,327 
4,511 

13,659 

69990,000 
5,450,000 
.6,230,000 

PRODUCT 
NON-RCRA 
RCRA 
UNcHARA- 

NON-RCRA 
RCRA 
UNCHARACEREED 

THORIUM 

OTHER 
NON-RCRA 
RCRA 
UNCHARACI-ERIZED 

732 
0 

118 

2,890,000 
0 

633,000 

39 
0 
0 

203,000 
0 
0 

16,204 
754 

4,006 

33,400,000 ' 

391,000 
19,100,000 

PRODUCT 
NON-RCRA 
RCRA 
UNCHARACl-ElUZED 

NON-RCRA 
RCRA 
UNCHARACIEREED 

THORIUM 

OTHER 
NON-RCRA 
RCRA 
UNCHARACTEREED 

25,014 
547 

13,331 

13,300,000 
200,000 

6,830,000 

4,568 
16 

1,891 

3,550,000 
12,500 

792,000 

31,531 
5,265 

17,665 

40,400,000 
5,840,000 

25,300,000 

DRAFT 
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A.V CONSTITUENTS OF CONCERN CALCULATIONS 

1 

ions calculated from a risk basis according to the methodology prescribed in RAGS 2 

e 
Part B for calculating preliminary remediation goals (PRGs). A detailed description of the process of 

parameter values used to calculate PRGs are also included in the risk-based methodology'presented in 

3 

calculating PRGs is included in the OU5 FS report (DOE, 1995). The model equations and 4 

5 

6 

7 

8 

the F E W  risk asses rk plan addendum (DOE 1992). The most recent EPA slope factors 

have been used to Part B reference criteria used for OU3. The Part B reference criteria 

concentration for carc is calculated as the quotient of the target acceptable risk level (Le., 1 x 
. lifetime risk) and lated risk per unit soil concentration. The Part B reference criteria 9 

concentrations for noncarcinogens are calculated as the quotient of the target acceptable hazard index 

(i.e, 0.1 hazard index) and the calculated hazard index per unit soil concentration. 

for constituent Part B reference criteria concentrations are summarized in Table A.8. 

10 

11 

12 

Numerical values 

13 

COC Calculations 14 

15 

' 16 

Equations used for calculation of risk based, ns for all cases considered are listed below: e 1). Calculation of risk-based concentration for radionuclides in soil: 17 

Cs = TR/[SFO x EF x IFr x CFJ + (ED x SF, x (1-SJ x T,J] 

2). Calculation of risk-based concentration for carcinogenic ch soil: 

2a.) Organics: 
.......... 

C, = (TR x ATJ(SF, x CF, x EF x IF3 

2b.) Inorganics: 

C, = (TR x ATJ(SF, x CFi x EF x IF3 
....... .:.: ..... 
::::::::: ......... ......... 

3.) Calculation of risk-based concentration for non-carcinogenic chemicals in soil: 

3a.) Organics: 

$$$ ......... ......... .i.. i.. 

......... :.:.:.:.: ..... .... :i:::j::::: ...... ........... 

C, = (THQ x AT,J/[( l/RfDJ x CF, x EF x IF31 

3b.) Inorganics: 

C, = (THQ x AT,J/[(l/RfD,,) x CFi x EF x IF31 
( B ~ ~ 2 7 Z  

G\CRU3RIFSWASTER\APX-AMm-A-V A.V-1 9/01/95 ll:56p.m. 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
36 

37 

38 

39 

40 

41 
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lation of IF (age-adjusted soil ingestion factor): 

IF, = @2, x ED3 + (I% x ED3 

4b.) Chemicals: 

IF, = [@2, x EDc)/SWJ + [(r$ x ED3BWJ 
... ..... . ....... . ,.....,.. 5.. ._ ....... ..... .,...... ..:.:.:..’.:., .:.:.:.:.. . .,.,...... :::::*,: .Y....... 

.:.:.:.:. .:.:.:.:.: ..... :.:.:.:.> 
>;z< ‘32% 
.... Where: 

C, = Risk-based co of constituent in soils @Ci/g, ug/Kg, mg/Kg) 

TR - Target risk level (unitless) = 1.0e-07 

THQ = Target hazard quotient (unitless) = 1.0e-01 

SF, =, Oral cancer slope factor @sWpCi; 

’ SF, = Cancer slope factor, external radiation 

RfD, = Oral referenceldose (mgkg/day) 

BW, = Body weight, child (kg) = 15 

. .  

BW, = Body weight, adult (lcg) = 70 

AT, = Averaging time (carcinogen) = 70 years x 365 days/year =. 

AT, = Averaging time (noncarcinogen) = ED (30 years) x 365 day 

IR, = Daily water ingestion rate, chile (mg/day) = 200 

10950 

11, = Daily water ingestion rate, adult (mg/day) = 100 

ED, = Exposure duration, child (years) = 6 

ED, = Exposure duration, adult (years) = 24 

ED = Exposure duration, (years) = 30 , 

IF, = Age-adjusted ingestion factor, radionuclides (mg-yr/day) = 0 
. .  

IFc = Age-adjusted ingestion factor, chemicals (mg-yrkg-day) =O 

EF = Exposure frequency (daydyear) = 350 

CF, = Conversion factor, radionuclides (g/mg) = 1 .Oe-03 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20. 
21 

22 

23 

27 

23 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

45 
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0 

ersion factor, Organics (0.001 ug-chedmg-chem x 0.000001 kg-soil/mg-soil) = 1 .Oe-09 

ion factor, Inorganics (kg/mg) = 1.Oe-06 

hielding factor (unitless) = 0.2 

T, = Gamma exposure time factor (unitless) = 1 

isotopes in natural ur d the Part B reference criteria calculated from the individual isotopes. 

where: 

Cs unat = Screening Concentration 

Cs ui = Screening Concentration of 

F = mass fraction of isotope i in 
and 

i =I 

i =N 
CSunat = 1 . 4 7  8c Fi Csi 

U 

1.478 is the conversion factor from pCi to ug for natural Uranium. 

For this summation, it was assumed natural uranium is made up of 

235 and .0054 percent U-234. 

. L  O O ~ ' k 7 4  
. .  
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TqBLE A.V-1 

Americium-24 1 2.4E-10 4.9E-09 I NA NA 2.4E-01 ! NA 2.4E-01 
Cesium-137+ 1D 2.8E-11 2.0E-06 I NA NA 2.1E-03 NA 2.1E-03 
Lead-210+2D 6.E-10 1.E-10 1 NA NA 1.2E-01 NA 1.2E-01 
Neptunium-237 + 1D 2.2E-10 4.3E-07 I NA I NA 9.4E-03 NA 9.4E-03 

RISK-BASED SCREENING LEVELS FOR RADIONUCLIDES AND CHEMICAL IN SOILS/SEDIMENTS 
RESIDENTIAL SCENARIO 

I Polonium-2 10 1.32-10 2.9E-11 1 NA NA 5.3E-01 NA 
!Plutonim-238 2.2E-10 2.8E-11 NA NA 3.E-01 NA 
/Plutonium-239/240 2.3E-10 2.7E-11 NA NA 3.4E-01 NA 
I 

5.3E-01 
3.6E-01 
3.4E-01 

Page 1 of 5 



TABLE A.V-I 
RISK-BASED SCREENING LE- FOR RADIONUCLIDES AND CHEMICAL IN SOILS/SEDIMENTS 

' RESIDENTIALSCENARIO 

(Thallium 
!Uranium, Total 
[vanadium 
I zinc 

1.9E+OO 1.9E+OO NA NA 7.0E-05 1.4E+04 

NA I NA 3.0E-03 3.3E+02 2.5E-01 8.2E+Ol 2.5E-01 
NA NA 7.0E-03 1.4E+02 1.9E+02 1.9E+02 
NA NA 3.0E-01 I 3.3E+OO 8.2E+03 8.2E+03 

I 

I 

DRAFT 

l1,l-Dichloroethane 
I 1,l-Dichloroethene 
i l , l ,  1-Trichloroethane 

Page 2 of 5 

NA NA NA NA NA 
6.0E-01 NA 9.0E-03 l.lE+02 1.1E+02 2.5E+05 l.lE+02 

NA NA NA NA NA 
I 
I 1,l ,2-Tnchloroethane ! 5.7E-02 
/1,1,2,2-Tetrachloroethae 2.0E-01 
I 1 .ZDichloroethane 9.1E-02, 
11 ,ZDichloroethene (total) NA 
I 1,ZDichloropropane NA 
12-Butanone I NA 

14-Methyl-2-pentanone NA 
(2-Hexanone NA 

I Acetone NA 

IBenzene 2.9E-02 
' Bromodichloromethane 6.2E-02 

NA 4.0E-03 2.5E+02 1.1E+03 l.lE+05 l.lE+03 
NA NA NA 3.2E+02 3.2E+02 
NA NA NA 7.0E+02 1 7.0E+02 
NA 9.0E-03 l.lE+02 2.5E+05 2.5E+05 
NA NA NA I NA 
NA 6.0E-01 1.7E+OO 1.6E+O7 1.6E+07 
NA I 4.0E-02 2.5E+01 l.lE+06 l.lE+M 
NA 5.OE-02 2.OE+O1 1.4E+06 1.4E+06 
NA 1.OE-01 l.OE+Ol '2.7E+o6 2.7E+o6 

2.2E+03 NA NA NA 2.2E+03 
NA ' 2.0E-02 5.0E+01 1.0E+03 5.5E+05 1.0E+03 

I Bromoform 7.9E-03 I NA 
LBromomethane NA NA 
I Carbon disulfide NA NA 
I Carbon tetrachloride 1.3E-01 NA 
Chlorobenzene NA NA 
Chloroethane NA NA 

I Chloroform 6.1E-03 NA 
I Chioromethane 1.3E-02 NA f 

I 

1 

2.0E-02 5.0E+01 8.1E+03 5.5E+05 1 8.1E+03 
1.4E-03 7.1E+02 3.8E+04 3.8E+04 , 

l.OE-O1 l.OE+Ol 2.7E+06 2.7E+o6 
7.0E-04 1.4E+03 4.9E+02 1.9E+O4 4.9E+02 
2.0E-02 1 S.OE+Ol 5.5E+05 5.5E+05 

2.0E-02 I S.OE+Ol 5.5E+05 5.5E+05 
1.0E-02 j 1.0E+02 1.OE+04 2.7E+05 1.OE+O4 . 

NA NA 4.9E+03 I 4.9E+03 
i cis-l,3-Dichloropropene 1.8E-01 NA 3.0E-04 j 3.3E+03 
IDibroznochloromethane I 8.4E-02 NA 2.0E-02 I 5.0E+01 

;Methylene chloride I 7.5E-03 NA 1 6.0E-02 1.7E+O1 
E y  benzene NA NA 1.OE-01 j l.OE+Ol 

3.5E+02 8.2E+03 3.6E+02 
7.6E+02 5.5E+05 7.6E+02 , 

2.7EC06 2.7E+06 
8.5E+03 1.6E+06 8.5E+03 

i Pyridine ' NA 
b e n e  3 .OEM 
Tetrachloroethene 5.2E-02 
Toluene I NA 

. !xylenes, ~ o t a l  NA 
~trans-l,3-Dichloropropene 1.8E-01 
I Trichloroethene 1.lE-02 i 
l 

NA 1.0E-03 1.0E+03 [ 2.7E+04 l2.7E+04 
NA 2.0E-01 I 5.0E+OO 2.1E+03 5.5E+06 2.1E+03 
NA 1.0E-02 1.OE+02 1.2E+03 2.7E+05 I 1.2E+03 

5.5E+06 I 5.5E+06 NA I 2.0E-01 1 5.0E+OO 
NA 2.0E+OO 5.0E-01 5.5E+07 5.5E+O7 

NA NA NA 3.5E+02 3.5E+02 
NA j 6.0E-03 1.7E+02 5.8E+03 1.6E+05 5.8E+03 

I 

I Trichlorofluoromethane 
e y l  Chloride 

NA NA 1 3.0E-01 1 3.3E+OO j 8.2E+06 1 8.2E+06 
1.9E+OO I NA I NA NA 3.4E+01 I 1 3.4E+01 



c 

TABLE A.V-1 
RISK-BASED SCREENING LEVELS FOR RADIONUCLIDES AND CEEMICAL IN SOILS/SEDIMENTS 

RESIDENTIAL SCENAFUO 
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RISK-BASED SCREENING LEVELS FOR RADIONUCLIDES AND CHEMICAL IN SOILs/SEDIMENTS 
RESIDENTIAL SCENARIO e 
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., . 

pmma-Chlordane 
/Heptachlor 
(Heptachlor epoxide 
 methoxychlor 
!Toxaphene 
/Aroclor-1016 
' Aroclor-1221 

Aroclor- 1242 

i Aroclor- 1254 

Aroclor-1232 

~Aroclor-1248 

I 

TABLE A.V-1 

NA NA NA I NA I 4.9E+01 
4.5E+00 NA 5.OE-04 2.0E+03 1.4E+01 1.4E+04 1.4E+01 
9.1E+00 NA 1.3E-05 7.7E+04 7.0E+00 3.6E+02 7.0E+00 

NA NA 5.0E-03 2.0E+02 1.4E+05 1.4E+05 
l.lE+00 NA NA NA 5.8E+01 1 5.8E+01 
7.7E+00 NA NA I NA 8.3E+00 I 8.3E+00 

7.7E+00 NA NA I NA 8.3E+00 ' 8.3E+00 

7.7E+00 NA i NA I NA 8.3E+00 I 8.3E+00 ' 

7.7E+00 NA NA NA 8 . 3 ~ + 0 0  i 1 8.3E+00 

7.7E+00 NA NA NA 8.3E+00 8.3E+00 , 

7.7E+00 NA NA NA 8.3E+00 8.3E+00 

LEVELS FOR RADIONUCLIDES AND CHEMlCAL IN SOILS/SEDIMENTS 
RESIDENTIAL SCENARIO 

i Ar0~10r-126C ; 7.7E+00 

RISK-BASED SCREENING 

NA NA NA 8.3E+00 8.3E+00 

e 
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