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B.0 CONTAMINANT MASS AND MATERIAL QUANTITIES 

'phis appendix provides a detailed discussion of the assumptions and methodology used to develop 

CO- ' mass (Le., source term) estimates for each constituent of concern (COC) identified as 
le Unit 3 (OU3) Remedial Investigation/Feasibility Study W S ) .  A source term 

f the mass of an individual contaminant within materials. This appendix also presents 

ies according to material categories. These activities facilitate development of 

disposition options which are evaluated in Sections 4, 5, and 6 of this document 

Section B.l  provides an overview of the determination of the source term. The estimates of 

constructiin material 

provided in Section B 

calculating the weight 

developed and applied to analytical results are discussed in Section B.3. The assumptioIls .and 

methodology used to determine the source term for each COC and material are discussed in 
Section B.4 (See Appendix A for the development, screening, and determination of COCs). The 

source term estimaies for current remedial 
Section B.5. A discussion of the sensitivity 

methodology and assumptions is presented 

and volumes of OU3 materials by category and details the associated source term. Finally, in 

Section B.8, materials are segregated according to regulatory criteria (i.e., low level, hazardous, 

mixed, etc.) to support evaluation of disposition options. 

waste inventory (as of August 21, 1995) weights and volumes are 

rmation pertaining to the assumptions and methodology used in 

of contaminated materials is also presented. The assumptions 

ons are.provided and discussed in 
rformed as a validation of the source term 

6. Section B.7 details the projected weights 

B.1 OVERVIEW OF SOURCE TERM DETERMINATION 
The OU3 W S  field characterization program was designed to i 

chemically contaminated locations within a process area through fi 
samples, as defined in Section 2, were taken from major media within each process ardcomponent 

based on the results of these screenings. Therefore, the data collected during the RVFS generally 

represent "hot spots" or the maximum levels of contamination to be found in 
component or process area. The components (generally buildings and associated 

defined as either process related or non-process related. "Process related" 

areadcomponents associated with the former production activities (Compo 

It should be noted that Component Category 4, process support, were components used for supporting 

the process activities, such as maintenance buildings, and are not expezted to contain significant 

st radiologically and 

eening techniques. Intrusive 
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quantities of process materials. However, to conservatively bound the potential conditions associated 

with these components, they are assumed to be similar to the process components. "Non-process 

related" includes all other process areadco~nents not directly associated with the production 

Categories 1,2, and 5-11). These designations are utilized in this document to 

development and disposition of materials. Figure B-1 presents the general 

to determine source term estimates for OU3 materials. 

For the purposes of this document, source term is defined as the estimated mass of a contaminant 

present in and on a material. This estimated contaminant mass is the product of material mass and 

concentration of a contaminant . A source term estimate is needed for each of the 74 materiais 

(67 construction mate wn as material descriptions, and 7 types of inventory materials) 

defined in OU3. is more complex than source term estimates for environmental media, 

such as soil, since 

methodology used to develop the OU3 source term depends on assumptions and process howledge 

for each of the OU3 materials. Knowledge of the weight or volume of the material evaluated and the 

contarmnant collcentratiozls in that media is required to determine contaminant mass. Detailed 

information regarding OU3 components was 

Information Forecasting and Tracking System 

designhemedial action (RD/RA) processes. 

from SWIFTS, estimated weights and 

materials were developed from assumptions, discussed in this appendix, and were added to origmal 
SWIFTS weights and volumes. These data, coupled with characterization data, support preparation of 

source terms for each of the OU3 COCs. 

rials require individual strategies for representation. The 

and entered into the Sitewide Waste 

) for use in the W S  and remedial 

to estimated weights and volumes of materials 

dust, corrosion, rust, debris, and holdup 

. %..&., ....,,A, 

:.pJ F.,, . , : ,.J 
$&..x* 5. :... .. 

Seven OU3 media (concrete, masonry, steel coatings, asphalt, acid b& k i t e ,  and wood) were ..... . ..r as part of the ws characterization study. These seven &u constim approximately 

97 percent of the total weight of all OU3 materials. Analytical results from these xnaterials were then 

extrapolated to similar OU3 materials that were not sampled. The extrapolation was based on 
material similarity and expected Contamination similarity (process .knowledge). Becaw of the small 

contribution of non-sampled materials to the total quantity of materials within the O b  sqye,%ny 
:c:F<<*m.:$::px<:fi ......... .A::::: 

.:.:A:: :?<.:. 

error potensially arising from this extrapolation methodology would have a negligible mct .,.,. .,. on the 

total source. In an attempt to address any potential error, all assumptions associated wi$&,the 

extrapolation of data are designed to be conservative in nature and overestimate the actual 
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Finally, by comparing regulatory criteria to analytical results, materials and their associated weights 

or volumes are categorized as low level, hazardous, mixed, polychlorinated biphenyl (PCB), or below 

baseline matdals. This information sets the stage for development and evaluation of remedial 

, 67 construction material descriptions, and the seven 

types of inventory materials. Summaries of weights and volumes of each material are also provided. 

Section B2.1 discusses the categorization of OU3 materials into manageable units. Section B.2.2 

discusses the data sources for the weights and volumes of OU3 materials. Section B.2.3 discusses 

material-specific as r the 67 construction materials and identifies coatings or layers that 

may be associated wi 

the contamhated wei 

and volumes of holdup and contminant layers. Finally, Section B.2.6 summarizes the material 

weights and volumes. 

n material. Section B.2.4 provides general equations used to calculate 

iated with each material. Section B.2.5 identifies the added weights 

.<?. <.:.:.,, 

.::::*,y. ... :. :.:.y;: 
...._ /... ...... B.2.1 Material Categories 

OU3 RVFS material categories were developed.as''@gunagement strategy to handle the diverse 
,j$: ....A,.. 

j$::s<x&s<? .... ...... 
materials generated in OU3 as a result of 

activities. The categorization of OU3 construction materials into ten material categories and 

67 construction material types was based on potential treatment and disposition options, possible 

dismantling techniques, and existing material management strategies, as well as the regulatory drivers 

for segregation and disposition of materials. The estimated weights 

process knowledge, were also considered in the definition and categ 

material categories provide a cross-walk to link weight and volume 

RUFS characterization data, and potential process options. The mate 

descriptions developed for OU3 materials are defined below and summaLlzed in Table B-1. 

roposed decontamination and dismantlement 

of materials, and 

of materials. The 

in the SWIFTS database, 

egories and material 

A-Accessible Metals: Structural steel and steel decking have large accessible surface areas and 

thicknesses which are greater than 1/4 inch. The surface of accessible metals can be 
decontaminated using physical surface decontamination techniques and subsequently s 
disposition. 
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B-Inaccessible Metals: Non-process piping, equipment in non-process areas, decontaminated P-S 
equipment, conduit/wire, elecmcal fixtures, miscellaneous electrical items, doors, and other 

miscellaneous metals are kluded in this category. These materials have surfaces which carmot be 
ed or surveyed, and thus are considered inaccessible. 

etals: Process equipment, electrical equipment not included in Category B, and 
process piping which are assumed to be highly co ntaminatPn and to contain holdup material. 

D-Painted Light-Gauge Metals: Ductwork, lowers, metal wall and roof panels, and sheet lead are 

painted metals less 

lead-based paint or, . 
thick. Metals in this category are assumed to be painted with 

of lead sheeting, to be made of lead themselves. 

E-Concrete: Concr , asphalt, and clay piping are porous construction materials. 

F-Brick: Acid brick was used extensively to line floors, .drain areas, and trenches in process areas 
utilizing corrosive chemicals, and thus is expected to be highly contaminated. 

G-Non-Regulated Asbestos Co- Mate 

brick and insulating brick) materials, ce 
materials. 

: ' Transite walls and roofs, refractory (fire 

floor tile, and feeder cable are nonfriable 

H-Regulated ACM: Piping insulation, ductwork insulation, and personal protective equipment (PPE) 

which are classified as regulated ACM because either the material mat&&ptentia.Ily c ..,,, 
.A. ..... friable ACM 

(e.g., insulation), or, in the case of PPE, contaminad with asbestos~be~.&ing ..A. _..,r..,,,,,.. <q asbestos abatement 
activities. The scrap metal pile is in this category bei;xuse'&)st of the is 

copper conduit covered with a coating that co- ACM. 

.... . ..h 

S! ,,,,,. /... A... 

s.$:$ 
,, , ,.w3:.. ., 
..A,. <<-,. 

I-Miscellaneous Materials: Other miscellaneous'items present in the structures and buildings in OU3 

including windows, wood, built-up roofing, building. insulation (non-ACM), drywall, process and 
non-process trailers, polyvinyl chloride (PVC) pipe, fabric roofs and walls, PPE, and o w  i ..a ., '3; 

miscellaneous debris. Neither the characteristics nor the volume of material indicate a nab :::::s to 

~*$s<sA~vAp;w .:.:.:.:: , Y.l..l ..... 
.:.:<.:, 

:.:.:.:s <<c::: 
, >@. categorize these materials separately. .a> ,,.,,LA.: 
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J-Product, Residues and Special Materials: The wal pile, sand piles, soil piles, rock salt pile, the 

outside equipment storage area, and scrap metal pile are large quantities of material. This category 

also includes the containerized hazardous/mixed waste, nuclear product, and the thorium inventory 
e 

in the SWIFTS database and 

reported in the 1995 OU3 Estimated Materials Quantity Report (DOE 1995a). Estimated weights and 

volumes are summanzed in Table B-2. Weights and volumes, by material description, component, 

copied from SWIFTS into an ORACLE database table 

E database table was developed to: 

record for each volume and weight of material in 
SWIFTS; 

0 Establish the link between material described in SWIFTS and analytical results 
from materials sampled during the OU3 RVFS characterization program and 
stored in the Sitewide Environmental Database (SED); and 

Calculate the weight of co 
material, based on assumptio 

a material from the total weight of each 
sed in Section B.2.3. 

B.2.2.1 Product. Residues. and SDecial Materials 

Table B-3 summarizes the total number of wntainers and total weight associated with three of the 

seven inventory materials. These include: 

0 

0 Nuclear MaterWProduct (RCM, Non-RCRA, and erized) 

0 

Thorium Product (RCRA, Non-RCRA, and U 

Other Product (RCRA, Non-RCRA, and Uncharacte 

Table B-4 summarizes the seven soil pile weights and volumes. Details on the types of materials 

included in the waste inventory and their storage location .. I ,  . are presented in Appendix A, 

Attachment V. The copper piles consists of 1,370 tons of material which has been c 

placed in inventory. The remaining categories of inventory include the coal pile 

bulk piles of uncontaminated materials. These materials are not considered for co 
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These materials are in inventory for two reasons: 

When production operations at the Fernald Environmental Management 
Project (FEhP) ceased in 1989, the material already was in inventory as a 
waste, product, or an intermediate product intended for processing, or 

The material was generated as a result of removal actions and other activities 
at the FEMP since production ceased. 

As described in Section 1, the Department of Energy’s (DOE’S) strategy (DOE 1994) is to continue 

management of these wastes under existing programs. Therefore, these inventoried wastes are 

discussed in Appendix A. Contaminant mass estimates are discussed in Section B.5. 

B.2.3 

The following section 
assumed to be contambkd for each material description. For each material description, different 

methods of contambation have resulted in diverse patterns within, and on, the material itself. For 

example, concrete within a wet process area was generally contaminated through spills associated with 

the process. In contrast, a structural 
releases from processing activities; the airbo 
beam until such time that the facilities were 

COntamlna ’ tion, the concrete would be 
the concrete while the steel beam would likely have only surface commination within the paint layer. 

These different modes and types of commination lead to distinctly different assumptions to be applied 

in developing contarmnat + ed weights for each material. Assumptions o the application of 

contamhut concentrations in OU3 materials are discussed in Sectio 

data sources for sampled and non-sampled materials and the assoc 

specific assumptions used to determine the amount of material 

ect to commination from airborne 
would reside on the surface of the steel 

As a result of the different methods of 

subjected to contamiDant migration into 

le B-5 identifies the 

B.2.3.1 General AssumDtions for Metals 

All steel materials were divided into process-related (Component Categories 3 and 4) and non- 
process-related (Component Categories 1, 2, and 5-11) materials to accurately apply assumptions. All 
non-process piping, equipment, structural steel, ductwork, metal wall panels, metal riSQ&&, 

. electrical fixtures and equipment, doors, and windows are assumed to be painted on the &erior metal 
.::’ pm ‘r: 

*si: 
surface. Structural steel, doors, and window frames are painted on two sides. A paint tl&kness *:.. of 

10 m i l s  (0.010 inch) was used as a conservative estimate of the thickness of all painted metal. Studies 
.>:a,,$%% 
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of the mean'of 5.3 mil (WEMCO 1991) indicating this conservatism of a 10 mil assumption. 
density of 3.0 (g/cc) (187 Ibs/ft3) for the lead-based paint at the FEMP was used in calculating total 

A 1 

2 

contarmDant ' mass for painted surfaces. This density was determined through calculations using the 3 

cal percent of metals in paint scraping samples and the density of acrylic plastic and 

calculations were verified through personal communication with a paint research 

4 

5 

6 

7 

8 

9 

All process piping, conduit, electrical cables, process equipment, and transformers are not painted and 

are assumed to have a radiologically contaminated dust layer on the metal surface. A thickness of 

five mil is used as an estimate of the thickness of all external dust. A conservative density of 1.5 g/cc 

(93.5 Ibs./@) was us 
density of soil). Du 

Dust contaminants are represented by paint sample results in adjacent sampled materials. 

10 

11 

12 

13 

14 

I5 

Process piping and process equipment are assumed to have both a layer of corrosion/rust/undeked 16 

debris (CRUD) and holdup material. CRUD is . within process piping and process equipment 17 

18 

19 

P 

21 

22 

23 

2 

25 

26 

ating total coIuamhant mass for dust surfaces (approximately the 

cess piping, and process equipment were assumed to be internally 

contaminated. For ork is assumed to have a 10 mil dust layer on the interior surface. 

over time from the general process of corrosi 

the interior volume as CRUD and ten pe 

equipment is assumed to contain one tenth percent of the interior volume as CRUD and one percent 

of the interior volume as holdup. The density of CRUD is estimated as 3.0 g/cc (187 lbs./@). 

Holdup is deked as the material, primarily assumed to consist of uranyl nitrate hexahydrate 0, 
within process piping or process equipment, which has crystallized splid/semisolid mass. UNH 
is composed of 43 percent uranium; enrichment is not considered. ity of holdup is 2.8 g/cc 

(175 Ibs./@). The urauium content of UNH is subsequently used to 

for applicable materials, as well as to calculate total weights. 

s piping is assumed to contain one percent of 

or volume as holdup, whereas process 

a uranium sauce term 

B.2.3.2 Acid Brick 

n 

28 

Acid brick is a relatively impermeable material used for lining trenches, floors, or other areas where 

wet chemical processes occurred. Since cracks or holes muld develop over time, 

conservatively assumed that acid brick data (collected from the surface half-inch) are 

29 

30 

31 

32 

33 

conduits for seepage of commhants and saturation throughout the volume of material, i 

the entire volume of material. All acid brick is assumed to be 4 inches thick. 
34 
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e' B.2.3.3 Building Insulation . . 

All building insulation is assumed to be 2 inches thick and comprised of either fiberglass batts or rigid 
insulation covered by transite panels. .The estimated volume is based on uncompressed insulation, 3 

4 

5 

6 

1 

8 

ely 90 percent air space; therefore, the actual insulation material is approximately 

One likely source of surface contamination is assumed to be airborne volume. 

r possible source of contamination is splashes; coIltaminants are assumed to have 

migrated through cracb or wall joints. Based on the above, ten percent of the building insulation 

volume is assumed to be contamimted. 

9 

B.2.3.4 CeilinP Demolition 10 

Ceiling demolition sy 

other tile-lie material assumed to be 3/4 inches thick. Surface contamination could have 12 

defined as overhead materials consisting primarily of drop ceilings and 11 

occurred because of ition. Conservatively, ten percent of the volume is assumed to be 13 

contamlMt - ed. 14 

15 

B.2.3.5 Clay Pi~ing 

All clay piping is located below grade and is 
wastewater pipe. Most sewer pipe is assumed 

in the piping is known to contain low lev . Due to its non-porous nature, clay 

piping is assumed to be mcontamimed ; to be conservative, wncrete baseline values are applied. 

y 8 to 12 inch diameter sewer and 
ed; however, wastewater contained 

B.2.3.6 Concrete 

As discussed in the OU3 Estimated Material Quantities Report, 

SWIFTS as above-grade (12 inches or more above the surface), at 

surface), and below-grade. Concrete walls and some floors are abov 

floors and slabs are at-grade (54 percent); and foundations, pads, 

(40 percent). Concrete slabs may vary significantly in thickness; however, 8 inches is assumed to be 

the average thickness for all concrete. Both concrete cores and chip samples were taken during the 

RI/FS characterization study. The application of concrete data to Concrete material 

detail in Section B.4.1. As discussed in Section 2, concrete core samples were 

depths, 0 to 0.5 inches, 0.5 to 1 inch, and greater than 1 inch (generally a 14 

weight for a concrete merial  description was divided into four depths (0-0.5 inches, 
1-4 inches, and greater than 4 inches) to facilitate application of analytical results. For the first three 

intervals, applicable W S  sampling data is applied. For the last internal, all concrete at a depth of 

rials are described in 
2 inches above the 

(nine percent); most 

r slabs are below-grade 

. . .  . .  , 
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greater than 4 inches is assumed to be uncontaminated; baseline values were applied. Concrete that is 
classified as below-grade by material description was assumed to be uncontaminated and was not 

sampled. Baseline values were also applied to this classification. 3 

1 

2 a 
4 

5 

6 

1 

Section B.2.2.1, it is assumed that all conduit is unpainted, with a 5 mil layer of 

dust on the exterior surface. Conduit is electrical cable or wiring wrapped 

in an insulated or rubberized covering, mainly running beneath and between buildings. 8 

,... :::::::::::.:.:.m ...... <.. ........ ................ 
B.2.3.8 Ductwork 

All ductwork is assumkd .x.:.:. t ohve  .*.?:: a 10 mil layer of paint on the exterior surface. In addition, it is 

9 

10 

11 

assumed that the of all ductwork contains a 10 mil dust layer of radiologically 12 

13 

14 

15 

16 

contaminated material 

well as potentially contaminated systems of heating, ventilating, and air conditioning (HVAC) 

rk includes contaminated systems associated with dust collectors, as 

equipment. Dust and other particulate material are pulled into and, along with the circulating air, 

through the ductwork. During the dismantlement of Plant 4, interior of ductwork was found to 

contain a moderate quantity of dust. Since present in the interior of the ductwork than . 17 . 

present on the outside surface; a 10 mil dust applied in the calculations. 18 

19 

a 
B.2.3.9 EuuiDment m 

Equipment is assumed to have a 10 mil layer of paint on the exterior surface. Process equipment is 
generally comprised of stainless steel or other specialty metals, is not painted, and is assumed to have 

a 5 mil layer of radiologically cmtamhted dust on its exterior s 

21 

P 

23 

::;<;: x.:.... 
g;; ................. <$ *? ............... :.:.:.:. 

In addition, one percent holdup and one-tenth percent CRUD layers & ......... asSLed to be present in 

24 

25 

process equipment. A one percent holdup for process equipment is" 
there was a build up of holdup in fittings, valves, and other parts of process equipment but that the 

interior cavity space was generally less than that of piping. 

B.2.3.10 Masonry 30 

All masonry is assumed to be 8 inches thick based on the thickness of an average 

Each masonry weight was divided into three depths (O-OS", 0.5-1" and 1-8=) to facil 

application of analytical results. Masonry was sampled by taking a chip of the top half in& 

on process knowledge that 26 

27 

28 

29 

31 

32 

33 

34 a however, it is assumed.that masonry chip data are representative of the top inch. The remainder of 
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the masonry is assumed to be uncontaminated. The majority of masonry occurs in walls, which are 

painted and thus somewhat sealed. Contamination would likely OCCUT via airborne material or 

splashes; thus the surface would be most contaminated, based on this premise, the masonry interior is 

ycontaminated. Concrete baseline values are applied to the remaining mass of 

llaneous Electrical Boxes and Fixtures 

This material is assumed to be painted metal. The paint layer is assumed to be 10 mils thick. Each 
electrical box and fixture was conservatively assumed to be constructed of 18-gauge metal having a 

surface area (volume) of 3.4 ff per ff' and 10 ff per ft3, respectively. The type and size of electrical 

boxes and fixtures we ed based on visual inspection of component 6A process areas. 

B.2.3.12 P ~ D Q  .% 

AU non-process piping is assumed to be painted. Piping outside of the process and process-support 

areas (Component Categories 1,2, and 5-1 1) and below-grade piping is assumed to be free from 

radiological comamination. Most non-process piping is made of carbon steel and is used to transport 
cooling water, for drinking water, and 

Process piping is composed of stainless st 

transport corrosive, caustic, radiological, materials in process areas. Process 
piping is assumed to contain ten percent hold-up and a one percent CRUD layer calculated from the 

interior volume. This piping is also assumed to have a one mil radiologically contaminated dust layer 

on its exterior surface. Based on process knowledge, holdup in p 

inconel as well as some carbon steel used to 

. .  can range from a few 

centimeters to completely filling the pipe. Ten percent holdup in all piping is assumed. 

B.2.3.13 Transite 

It is assumed that transite data are representative of the entire volume of material. Exterior transite 

panels are corrugated and 7/16 of an inch thick. Interior transite panels are flat and 1/4 inch thick. 
Transite information is reported in FEW studies for removal of exterior and interior transite 

(Herrick 1992). 
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1 

All window frames are assumed to be painted on both sides. Furthermore, all window frames are 2 

assumed to be steel, and it is assumed that the surface area of each window frame is 5.5 percent of 3 :  

ed volume of the window. 

It is assumed that wood data are representative of the entire volume of material. Wood is found 

throughout the OU3 complex and subject to seepage and saturation of contamham throughout the 8 

volume of material. 9 

,. ..................... *... 
.............,..,...)'A. .... B,2.4 wei ht of con&d ..................... 

E ............. ..... 11 

most cases, the value for gross material weight is the product of the takeoff quantity times a 14 

conversion factor. The general calculation of a contaminated weight from a reported weight, volume, 15 : 

or take-off quantity is provided below. 

of contaminated material based on the requir 

Three different approaches were used to calculate the weight 16 

of each of the 67 construction material 17 

descriptions; weight-based, volume-based, and ased. Detailed examples of calculations used 18 

in determination of the contaminated wei erial are contained in Attachment B . N .  19 1 

m 

B.2.4.1 Weight-Based Calculations 21 ' 

Weight-based calculations are used when the entire weight of the material is considered contaminated 22 

at some level. All weight is reported in standard tons (Le., 1 ton = 

the contaminated material is determined by the following equation. 

Contaminated Weight = Weight of material * pound ob) to kil 
* lb to ton conversion 

(kg1 = (tons) * 0.454 (kg/lb) * 2000 (lbhons) 

The weight of material in tons is taken from SWIFTS. The entire weight of materi 

calculating a contambated weight for the following materials. 

red in 

23 
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Acid brick 

Clay piping 
Concrete 

Asphalt 

on 

Ductwork insulation 
Electrid transformers 
All fabric Interior transite wails 3 

Concrete Beams Concrete Columns 4 

Concrete Slabs Concrete W d s  5 

Wood moor tile 7 

Holdup - ail piping 
Holdup - process equipment 

Masonry Walis Drywd 6 

8 
9 

B.2.4.2 Unbuked Volume-Based Calculations 

Unbulked volume-based calcula&ions are used when either the weight is not available or the material is 
in a noncompressed state. Most materials with external surface contamination and low overall density 

were assessed as unb 

contaminant weight 

W- - e d  

erials. These materials have a high compressibility factor, but the 

da t ed  based on the unwqressed surface areas. The weight of the 

by the foliowing equations: 

Surface area of material * thickness of contaminated layer 

* density of contamhated layer * lb to kg conversion 
J =I 

kg 

where 

Surfaceareaofmaterial = U * Volume to Surface k e a  (fP) conversion 
Thichess of contamhated layer = layer thickness * thickness to foot conversion 

The unbulked volume in cubic feet (e) is taken from ! W E T S  and is multiplied by a density to get a 

mass (lbs or tons) value. The contamhated weights for the followiii$%&&aIs were calculated from ..... 
......A ,..... .. 
5- $$i:W&j xx$ .+.. 
.& f 

unbulked volmes. 
.,... x. z:: 7*es equipment Electrical equipment W A C  equipment 

Electrical transformers Material handling equipment Structural and misc. steel 
Equipment and misc. Piping insulation 

B.2.4.3 Takeoff Ouan t iN-B~ed C a l c u l a t i ~ n ~  

Takeoff quantity-based calculations are used when actual measurements are available &w&&i@ngs 

or maps.  The results are reported in units of cubic feet, square feet, linear feet, po&,&ms,'or ......... 

., :y $3; '2 

*;x: material is$2etennined number of items and are material dependent. The weight of the contaminated 
,892 <.><2$$k<< 

by the following equation: 
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Contaminated Weight = Takeoff quantity * Surface area conversion factor (material dependent) 
* Thickness of contamhated layer * density of material 
* lb to kg conversion 

(kg) = (e * [d(mil/ft)] * * @Ab). 

Quantity = field or drawing measurements 
Surface Area Conversion = conversion between takeoff quantity and required units 

Based on assumptions discussed in Section B.2.3, the following materials are assumed to contain 
' 

ed layers.of ~..~. ...................... material, calculated from takeoff quantities. Wntamrnat 
......,..... ....... c c := ...A,' :*. W>;k 
$E %$$ , , , , , :A:*:: .... 

Building insulation Feeder cables Process trailers 
Ceiling demolition Exterior metal wall panel Dust-piping 
Dust - conduit/wire Interior ,metal wall panels Paint - piping 
Doors Metal panel roof Exterior transite panels 
Ductwork Louvers Roofing (built up) 
Electrical fixtures Miscellaneous electrical item Windows 

. Nonprocesstrailers Electrical wiring 
' xi . .  

..:.:s. .z:s. 
.:::> :.:.:.:.: ,:,:. ....... .. .:.:.:.:.:.:.. 

mminami weight was not calculated for ae'bgowing materials. NO materials of similar A c o  
~$$:s<$w&~;, ..... 

composition were sampled during the RVFS .,. <+.. &mplin$grogram; .._.. thus, no source term estimate can be 
calculated. However, these materials are considered contaminated based on process knowledge and 

will be discussed in Section B.7 concerning segregation and possible disposition of materials. 

, .,............ *.*.*::a,> 

B.2.5 Added Weights and Volumes of HolduD and Contaminant La&ts. 

A summary of weights and volumes for all OU3 construction materials is discussed in Section B.2.2. 
As discussed in Section B.2.3, additional materials are assumed present in either interior cavities or 

on exterior surfaces of OU3 materials, as described in Table B-6. In addition to the contaminated 

weight calculated in previous sections, additional contamination is assumed to be ass 

materials or contaminant layers. The weights, volumes, and co- 
following materials are additive to the total weights and volumes in SWIFTS. 

0 Dust - The exterior dust layer is assumed to be 5 mils thick, and the interior 
dust layer is assumed to be 10 mils thick. 
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0 Paint - The extedor paint layer is assumed to be 10 mils. 

0 CRUD - The iuterior CRUD layer is assumed to be 1.0 percent of the inner 
surface volume for process piping and 0.1 percent of the inner surface volume 
for process equipment. 

Holdup - Holdup is assumed to be I O  percent of the inner surface volume for 
process piping and 1.0 percent of the inner surface volume for process 
equipment. 

B.2.6 Summarv of Weights and Volumes 

A total of all weights 

materids is provided 

discussed above and 

and volumes estimated for OU3 construction materials by component, and where applicable, by 

process area, are provided in the Estimated Material Quant~ty Report (DOE 1995). 

, and calculated contamhated weights for all OU3 construction 
B-7. The weight and volumes reported include all additional materials 

to the original weight and volume estimates . Summariesofweights 

B.3 CONTAMINANT CONCENTRATIONS NOU3 MATERIALS 
,g .?$:. 

There are three factors that play a key role in ,p?w&:<q the &%exmination of applicable concentrations within 

each OU3 material for the purpose of devel9.g so& ...Q..*: ...... . terms. These three factors are sampling- 

related, co- . related, and material related issues. Sections B.3.1 through B.3.3 discuss the 

.:.:.m::., <p +:<+ 

+:.: .,., 

general assumption related to sampling issues that apply to all or most of the OU3 materials. 

Sections B.3.4 and B.3.5 discuss two contamhut specific assumptions that are utilized within the 
development of source terms. Finally, Sections B.3.6 and B.3.7 p &e material specific 

assumptions concerning transite and wncrete. 

B.3.1 Raresentativeness of Sam~ling 

It is assumed that the samples collected of each major medium in each p m s  area/component are 

generally representative of all such media in that process ardcompnent. However, as discussed in 
Section 2.2, the samples collected during the RUFS characterization study were &e 

at the most conmimed l d o n s  (hot spots). Therefore, the use of these data with s 

development would overestimate the wntarmnant mass in any given process area/co 
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B.3.2 Process Areas/Comnents Not Sam~led 

As discussed in Section 2.2, components that were determined to be "clean" by evaluation of a 
radiological surveys and process knowledge were not sampled. Several of these non-sampled 

e screened as "confirmatory" components, but no intrusive samples were collected. 

e OU3 RUFS Work Plan Addendum (DOE 1993), components not sampled and 

contaminated should exhibit baseline levels of contaminants; thus, baseline values were 

applied to all materials within those components. The application of maximum values to these non- 

sampled components, or to below-grade materials, would have resulted in unrealistically elevated 

source term estimates. 

A detailed discussion 

inAppendixA. T 

determining the source term. 

e values and the methodology used in their determination is provided 

yides baseline values by media and analyte that were used in 

There are 82 components that were not sampled as part of the RVFS characterization study since 
these facilities were never associated with 

which are new structures (constructed after d 

considered contaminaed. These canpone 

for concrete and steel coatings were applied to the concrete, masonry, and metals, located in the 

activities. Also, there are 14 components 

of the WPA) and, as such, are not 

m Table B-8. In such cases, baseline values 

a 
components not sampled. 

B.3.3 Non-Detected Results 

In certain situations, the maximum value for a material is an 
detection level (nondetected). This is a usable value with use. Theactual 

analytical result may be used; the actual result may be replaced by the laboratory detection limit or 

the minimum detectable concentration (MDC); or half of the actual result may be used. The actual 

analytical result is used in cases where the analytical result is a nondetected value (U or UJ validation 

below the laboratory 

qualifier; data validation is discussed in Section 2). 
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B.3.4 chromium 

The OU3 analytical data generated for chromium is for total chromium. However, hexavalent 

chromium is the form of chromium generally considered of most concern, and the form used in the 

in most disposal facility accqtance.criteria. According to supplement 94-014 for 

Assessment Work Plan Addendum (DOE 1992), calculations should use ten percent 

analytical results as hexavalent. However, those calculations were based on 
environmental media. Since OU3 consists primarily of construction materials, it has been 

conservatively assumed that all total chromium measured in the OU3 RVFS characterization study is 
hexavalent. 

B.3.5 Pesticides 

Due to a limited 

pesticide use throughout the facilities, it is assumed that the top half inch of all above-grade and 
at-grade concrete slabs is contaminated with pesticides. The maximum pesticide value reported for 

concrete from all samples was applied to this volume: Based on pesticide use within the facilities, 

les for pesticides, to conservatively bound potential impacts from 

only surface co- . 'onisexpected,and 

remaining volume of concrete. 

pesticide contamination is assumed for the 

B.3.6 Transite 

Approximately 20 samples of transite were analyzed by the toxicity characteristic leaching procedure 

(TCLP) for metals and for organic constituents (volatile and s 

results for the leachate from the sample in m a .  Total m i t e  r 

extrapolating from these sample results by multiplying the liquid p 

samples were not analyzed for radiological C0nstiarent.s; thus mas 

radiological constituents. 

data are applied for 

be present only on the surface of the concrete. Conservatively, concrete chip results are assumed to 
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be representative of the top one inch of the concrete and are applied over the one inch. Baseline data 

are applied to the remaining volume (7 inches) of concrete. 0 
below-grade concrete were collected. It is assumed that the top one inch of this 

similarly to concrete chip results in the vicinity and that the remaining 

baseline levels of concrete constituents. All at- or below-grade concrete located 

beneath roads at OU3 is assumed to be uncontaminated; thus baseline data were applied. 

B.4 DEVELOPMENT OF CONTAMINANT SOURCE TERM 

Development of est 

assumptions that pro 

methodology used in 

ntaminated materials (source terms) is dependent on the use of 

ework from which to build. The following section discusses the 

assumptions discussed in Sections B.2 and B.3 of this appendix. 

B.4.1 Source Term Methodology 

Analytical results from the OU3 field sampling 
Environmental Database (SED). OU3 analyti 

table to provide an analytical result for each 

OU3. (See Section B.2 for a discussion of 

are validated and stored in the Sitewide 0 ts were copied from the SED into an ORACLE 
each component and process area within 

of the ORACLE tables.) 

Approximately 94,000 results are available in the results table to be applied to approximately 67 

discrete material descriptions to calculate the source term for each 

process area, and by depth. Of these, 24,OOO results are used based 

a component, by 

gic discussed below. 

An important step in the development of the source term is the building of the link between the 

sampled and non-sampled materials. Seven materials (concrete, masonry, steel coatings [paint chips], 

acid brick, asphalt, transite, and woad) were sampled during the RI/FS characterization study, 

representing approximately 97 percent of the total weight of all OU3 materials. 

materials were used to represent the 67 material descriptions described for OU3 

materials. Table B-5 summafizes the sampled materials that are applied to 

descriptions. Use of a sampled material to represent a non-sampled materi 

in composition, possible location of co ntamhm& (such as walls or ceiling), and possible d q t h  of 
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penetration of contaminants in the material. Concrete core samples were taken from wet process 

areas and were used to determine the depth of penetration of contaminants in concrete. The depth of 

penetration within other porous materials was estimated based on the nature of the material, its 

(wall, ceiling, or floor), and whether the material was located in a wet or dry process 

cal or metailurgical). 

A logic hierarchy was developed to determine which result would be used for each material in 

calculating the source term, as depicted in Figure B-2. The first level of the logic hierarchy was to 

search for each material and depth within a component and to use the analytical result from the RI/FS 

characterization study 

concrete, which follo 

continues up a level t 

and depth is then us 
continues to include process knowledge of related components. Using process howledge to 

determine which components contain similar types and modes of commination to identify a result to 

be used, the selected result is then applied to the 

results are still unavailable, the maximum v 

Finally, if no result is found, the result field 

occurs for basin liners, miscellanmus debris 

for materials which were not sampled and for which there are no analogous media. An exception to 

the logic hierarchy is masonry greater than one-half inch deep. Masonry is assumed to be 
contaminated only on the surface because of its low porosity; thus 

volume of material from one-half inch to 8 inches. 

om that component and process area first (the exception to this is 
rent logic flow). Lacking a result within the process area, the search 

nent. The maximum result within the component for that material 

juncture, if no result is available within the component, the search 

nent lacking usable data. Next, if usable 

the material and wmponent category is used. 

ro. This final step (Le. no result found) 

1 chloride pvc) piping and conduit, and 

values are applied to the 

A similar logic hierarchy was developed specifically for concrete 

provided in Figure B-3. For the top depth, the maximum concrete core or chip analytical result, 

taken from the RVFS characte-on study for that component, process area, and depth, is used a t .  

If no result is available in the top half-inch, a usable result from the core is used (e 

1/2-inch result was rejected during data validation). Lacking a result from the are 

continues up a level to within the process area. If that search fails, the search 

the component. The maximum result within the component for that material is then us 
juncture, if no result is available within the component, process knowledge of components of similar 

use and similar conrammat ' ion levels are evaluated to determine a wmponent from which a result can 

. Aflowdiagramis 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Is 

18 

19 

aD 

21 

P 

23 

29 

30 

31 

G:\CRU3RIFSWASIERWPX-BWPX B.91b B-18 



FEMp-oU3-RVFS-DRAFT 
September 11, 1995 

be applied. Lastly, if still no usable results are available, the maximum value from the component 

category and material is then used. The search hierarchy for the concrete core depth of one-half to 

1 inch is as described above. The search hierarchy for the concrete core depth of 1 to 4 inches 

for the analytical result from the same component and process area at that depth. 

1 

2 

3 

4 

5 

6 

7 

a 
le result, the default is to baseline values. As discussed in Section B.2, a fourth depth, 

e bottom core of greater than 1 inch into two segments-1 to 4 inches and coacrete 

remaining at greater than 4 inches in depth-was added. Baseline values are applied to this depth. 

8 

B.4.2 Freauencv and Distribution of Analvtical Results 

Details of the freque 

provided below, as w 

into analytical h c t i  

volatile organic ana~ytes, an overall picture of the application of results to materials is more clearly 

seen. 

of analytical results and baseline values for each COC and material are 

ociated source term estimates for each case. By dividing the COCs 

ani=, radionuclides, pesticide/PCBs, semivolatile organicis, and 

For inorganics, analytical results were appl 
associated with these results amounted to app 

total source term mass of 5,400,000 kg for 

source tern materials (2,710,000 kg) resulted from the application of baseline values. 

of the time, and the mass of material 

ly 271,000 kilograms (kg) or 50 percent of the 

analytes. The remaining 50 percea mass of 

a 

13 

14 

15 

' 16 

17 

18 

19 

For radionuclides, 1,307,000 kg or 40 percent of the source term mass from this group was the result 

of the application of analytical results, which accounted for 45 percei&of'~l$radiological results 

applied. Fifty-five percent of the remaining applied results were bas&in&&ues. Baseline values for 

radiologid analytes were applied to concrete, masonry chips, and !.@,pcrapings. ......A. I. ..,.. 

..~. :.?:.:.:~~~~.:~: ... :.~.:.~.:. 
$$$ 

>:.v '.: .:,:...:. 

Analytical results for pesticide/PCBs, semivolatile organics, and volatile organic analytes were applied 

five, one, and two percent of the time respectively. It is assumed that these analytes are not normal 
constituents of OU3 materials and therefore, are applied only under certain circums 

positive result is reported, a baseline of zero is applied. All of the sowce term 

organic groups of analytes (725 kg) resulted from the application of analytical 

the application of baseline values. 

25 
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8.4.3 Source Term Determination 

Records contained in the database tables and discussed in previous sections are loaded into the final 
source term table. The calculated weight of contaminated material and the result linked to that 

iplied together to determine a contamman * t mass in kilograms for each OU3 COC. 

urce term estimates for OU3 materials and selected COCs are discussed below. 

B.5 SOURCE TERM ESTIMATES - CURRENT OU3 CONDITIONS 

This section summarizes the con taminant source terms in OU3. Previous sections have discussed the 

S O U r ~ ,  assumpti0 ogy involved in source term determination. Section B.5.1 

discusses the source 
B.5.2 summafizes the 

component category, e components having significant source terms. The c a l M  source 
term for OU3 waste inventory materials is provided in B.5.4. Finally, B.5.5 provides a summary of 

the source term estimates for OU3 materials. 

OC, and provides details for both technetium99 and total uranium; 
e m  by material category, and B.5.3 discusses the source term by 

B.5.1 Contaminant Source Term bv Analvte 

This section summafizes the contaminant 

frequency of detection andor are important 

analyte fraction: inorganics, volatile organics, semivolatile organics, pesticides/PCBs, and 
radionuclides. Table B-10 provides the co- source tern estimates for each individual COC. 

within OU3 by COO which have a high 

tential risk. The COCs are grouped by 

B.5.1.1 Inorganics 

Chromium (2,470,000 kg), nickel (1,730,000 kg), manganese (863, 

have the highest source terms. which are generally associated with ' 

and stainless steel present at the FEMP. Approximately 95 percent of the source term for these 

metals is associated with the carbon and stainless steel; the remaining five percent is associated with 

COntarmDatl 'on from on site activities (one percent) d the associated paint layer on 

(four percent). Carbon and stainless steel contain chromium, copper, manganese, 
normal constituents, so the large source terms are not surprising. These source terms 

to provide a complete accounting of OU3 materials but are not considered 

values for the RCRA metals, lead (101,OOO kg), barium (25,OOO kg), silver (3000 kg), 

arsenic (2,100 kg), cadmium (770 kg), beryllium (400 kg), and mercury (28 kg) have a wide range 

rmal constituents of carbon 
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and are primarily associated with contamination from the production processes. Source terms for the 

remaining metals range from 36,500 kg to 24 kg, respectively. Materials with which these inorganics 
are associated are discussed in Section B.5.2. 

1 

2 

3 

0 

organics are on the OU3 COC list: tetrachloroethene, styrene, and benzene. As 

discussed in Section B.3, reported nondetected results were to be used in determining source terms 

for volatiles; however, a value of zero was used in place of a reported nondetect result. 

resulting source term for tetrachloroethene (350 kg), styrene (0.03 kg), and benzene (0 kg) reflect the 

application of det only where available with no other results applied. The impact on the 

source term is discuss 

mass estimated for 

7 

8 

9 

10 

11 

. 12 

13 

The 

on B.6; however, overall, 1ess.than one percent of the contaminant 

s comes from voiatile organics; thus, the overall contribution of 

‘ 

volatiles to the source term is small. 

14 

B .5.1.3 Semivolatile Organics 15 0 The semivolatile organic analytes (SVOAS) wi st significant mntamhant mass are 16 

nitrobenzene (155 kg), 1,4-dichlorobenzene ( hexachlorobutadiene (82 kg). The 17 

18 

19 

20 

21 

collmmnm mass associated with semivo one percent and is associated with less 

than one percent of the total weight of materials. Only seven other SVOAs have source terms; they 

are, in decreasing mass: chrysene (6.9 kg), bis (2ethylhexyl)phthalate (6.3 kg), 

benzo(a)anthracene (2.2 kg), benzo(a)pyrene (0.24 kg), benzo(b)fluoranthene (0.19 kg), 

benzo(k)fluoranthene (0.008 kg), and carbazole (0.001 kg). Again, result of zero was used 22 

in place of a nondetected result, the remaining four SVOA COCs: 23 

pentachlorophenol, indeno( 1,2,3-~d)ppne, and n-nitrosodi-n-propyknhe <... ..... all had a source term of 24 
*.p.~~:::.:.: 

0 kg. 25 

26 

n B.5.1.4 PesticidesKBs . .  

Two of the six COC pesticidesKBs have source t e r n  greater than 1 kg: 

and Aroclor-1260 (10.5 kg), which is less than one percent of the total Cpntaminant 

with OU3 materials. Alpha-chlordane, Aroclor-1248, dieldrin, and gamma-chlordane 30 

Aroclor- 28 

29 

sokce terms less than 1 kg. a 31 

32 
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B.5.1.5 Radionuclides 

Total uranium with 10,800,000 kg has the greatest amount of contamhant mass associated with it. 

Sixty-nine percent of this mass (7,503,000 kg) is associated with containerized waste inventory 

ill be dispositioned separately. Of the remaining 31 percent, 30 percent is associated 

within process piping and equipment. Uranium-238 (90,700 kg), 
36 (958 kg), and uranium 2331234 (nearly 15 kg) have associated source terms which 

are also significant. 

ThoriUm-232 (4,320. kg) is the only non-uranium analyte that has a source term greater than 1 kg, 
with technetium49 and neptunium-237 at 0.069 kg. The presence of a high contamhmt 

massforuranium, , 

180,000 metric tons 

associated with technetium-99 is significant as discussed in Appendix A. Technetium-99 is water 

soluble and is easily transported through water. This characteristic makes technetium-99 a major 

concern for both risk and determination of possible disposition options. For these reasons, total 
uranium and technetium-99 are discussed in mr 1.G.. detail than other COCs in the following sections. 

otopes, and thorium, is expected since the FEMP processed more than 

products during the years of production. The camnbnt mass 

B.5.1.5.1 Technetium-W Source Term 

First, the materials in which technetium-99 source terms are found are discussed, followed by a 

discussion of the components where the contamhmt mass for technetium99 was highest. primarily 

the wntammnt mass for technetium-99 is associated with concrete (0.098 kg), in particular mncrete 

slabs (0.094 kg); masonry (0.30003 kg); acid brick (0.008 kg); asph%f&W5 :.:.:.:< '2 kg); paint ( (0.00s kg); 

CRUD (0.003 kg); and dust (0.01 kg) contribute collectively, about &scent .:.:.:.:. ___.....I "..: ..... .... to the total 
technetiUm-00 source term. Finally, wood (1.04 x lo5 kg) and the sa .>:.:<.: pil& (2.50 x 106 kg) 

contribute less than one percent of the contaminant mass associated with tecbnetium-99. The source 
term for technetium-99 by material description is presented in Table B-11. 

.:.:.:.,. 

. . . . . Y 

<<:.$.:; 

Most of the technetium-W contamhunt mass is located in the following components: y @%%@358 Xk5 .: kg), 
74T (0.015 kg) and 8A (0.007 kg). A complete accoUnting of the technetium-99 source @m by 

........ 

component is presented in Table R12. As discussed in Appendix A, the Special Produ&Plant ,. ,=$:... , (9A), 
x .... . ,,....,, ,_ 

Plant One Pad (74T), and the Recovery Plant (8A) are all either process-related buildings or storage 

areas where process-related m a t e a .  were stored. The source term by material category and 
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component category is provided in Table B-13. Most technetium-99 is associated with the p c e s s  

and process support buildings, with the exception of the Plant One Pad, which is in Component 

Category 8. The source term for technetium-99 is 0.127 kg; when Material Category J is excluded, 

1 

2 

3 

. .  

The majority of the total uranium contaminant .mass comes from containerized waste inventory 

product materials, non-RCRA waste (4,1O8,000'kg), uncharacterized waste (2,590,000 kg), and 

RCRA waste (805,000 kg). Concrete materials (35,400 kg) were next, followed by UNH from 

holdup in piping and.' 

(2,707 kg), dust, (1, 
contained a signifi 

by material description. 

(3,270,000 kg). Paint (2,230 kg), asphalt (2,570 kg), CRUD 

onry (365 kg), acid brick (5,360 kg) and wood (12.4 kg) also 

otal uranium. Table B-14 provides the source term for total uranium 

_ .  ' . .  

The mass of total uranium at the site can be found in two sources. The source term contributed by 

the waste inventory product and other materials, , non-RCRA, and uncharacterized wastes are 

the major source of the total uranim co s, and represent 7,510,000 kg or 69 percent of 
the total source term for total uranium. inventoried containerized waste which is 
dqositioned separately. fwenty-eight percent of the remaining source term associated with total 

vanium comes from UNH associated with process piping or equipment. Table B-15 lists the source 

tern for total uranium for each component. Components where the contaminant mass for total 

uranium was highest are: 74T (7,560 kg), 9A (219,000 kg), and 6 

with components where technetium-99 was also noted. An overview 
uranium source terms throughout the OU3 production area by co 
Table B-16. As would be expected, most of the source term for 

component Category 3, the process buildings. 

kg), correlating well 
tribution of total 
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B.5.2 Contaminant Source Term bv Material Category 25 

OU3 materials are categorized into ten categories as discussed in B.2.1. Table B-1 1 

categories and the associated 67 material descriptions. The source term associated 

category, including the material description associated with each. 

29 

30 

31 

32 

category is summanzed below. Attachment B.1 provides the source term for each COC by material 
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0 Material Category A - Manganese, copper, lead, zinc, chromium, barium, and nickel and 
three radiological analytes, uranium-234, total uranium, and thorium-232 are the primary 
contributors to the total source term for accessible metals. Manganese, copper, chromium, 
and nickel are primarily associated with the metal (stainless or carbon steel) comprising the 
metal walls and panels in this category and do not add to the overall ContamiDation present in 

The source term associated ~ t h  stainless or carbon steel will be excluded 
ion during segregation and disposition activities. The source term for lead, 

part of the chromium is associated with the paint on the surface of metal material. 
inorganics are present in Material Categories B, C, and D, generally in the same 

proportions and for the same reasons discussed above; they will not be discussed any further. 

Material Category B - Uranium-238, total uranium, and thorium-232 are present, associated 
with the dust, CRUD, and surf- contaminati on. 

8 

Total uranium, uranium-238, and thorium-232. are the primary 
source term for process-related metals, associated with the dust, ' 

on, and holdup. 

Material Category D - Barium, uranium-238, total uranium, and thorium-232 are the primary 
contributors to the total source term for painted light-gauge metals associated with internal 
dust layers and surface contamination: 

Material Category E - A source tern for .most of the COCs is associated with concrete 
materials in some degree, however, the &ce terms for neptunium-237, technetiium-99, total 

Most of the source term associated with wxi&@e are present in the at- and above -grade 

semivolatiles, pesticides/PCBs, and volatile organic analytes. In geieral, the source terms 
associated with masonry are similar to those associated with concrete. The highest source 
term for strontium-90, antimony, mercury, silver, zinc, benzo(a)anthracene, and chrysene is 
associated with asphalt. 

m u m ,  d - 2 3 8 ,  zinc, and b a r i d  &:higher the other e m  sou= term. ,:~>m<&.&:,~ 

coIlcrete materials. source terms A&,;$&& materials were .* for 

":.:<.y$+y ,..... <A:.:.:.:.:.:.:. 
y ..,..., .,.v.*... ....... 

Material Category F - Acid brick represents less than one pe* opthe total weight of OU3 
construction materials but is associated with the highest so&$ed for plutonium-239/240, 
bis(2-Ethylhexyl)phthalate, bexm(a)pyrene, benzo(k ) f luode ,  &d styrene. 
technetim99, total Uranium, Uranium-238, thorium-232, &, copper, and zinc are also 
significant contributors to the overall contamhmt mass associated with acid brick. 

Material Category G - Manganese, lead, copper, barium, zinc, chromium, silver, vanadium, 
and nickel, total uranium, uranium-238, thorium-232, and .dm-235/236,  nitrobenzene, 
1,4dichlorobemme, hexachlorobutadiene, and tetracbloroethene are the p 
to the total source term for non-regulated ACM. 

Material Category H - Lead, barium, zinc, manganese, chromium, copper, and 
total uranium, uranium-238, and thorium-232 are the primary cOntributofS to 
term for regulated ACM. 
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0 Material Category I - Copper, lead, zinc, barium, chromium, arsenic, vanadium, silver, 
nickel, and antimony, total uraniu, uranium-238, and thorium-232 are the primary 
contributors to the total source term for miscellaneous materials. 

0 Category J - Lead, zinc, chromium, barium, manganese, copper, nickel, antimony, 
, and arsenic, total uranium, uranium-238, total thorium, uranium-235/236, and 

are the primary contributors to the total source term for product residues and 
rials. It should be noted that these materials are containerized and will be 

B.6 UNCERTAINTY ASSOCIATED WITH SOURCE TERM ESTIMATES 

This section explains 

quantitatively pres 
uncertainty encountered during the development of the source term and 

e uncertainties were accounted for in the calculations. 

B.6.1 Sensitivity Analysis 

To further evaluate the source term estimates, a sensitivity analysis was performed. This analysis 

tests the impact of the assumptions described in Sections B.2 and B.3. Three radiological (elemental 

uranium, technetium-99, and neptunium-23 

constituents (gamma-Chlordane and tetrachlo 
other analytes in these groups. 

anic (chromium), and two organic 

were used in these analyses as representative of 

€3.6.1.1 Use of Baseline for Process Areas/Comoonents Not Sam~led 

As described in Section 2, and per the WPA, components were not sampled during the OU3 RUFS 
characterization program primarily because there was no indication 

components, baseline values were used to estimate co- 
levels were applied as a comparison to assess the impact of using 

areadcomponents that were not sampled. 

on. For ~ o s e  

teqns. Twice the baseline . .  

10 

12 

13 

14 

15 

16 . 

17 
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P 

The amount of material in components not sampled is over 13 percent of the total OU3 volume and 

nearly 14 percent of the weight. Using twice the baseline values for non-sampled co 

uranium to 12 percent of the total source term. As discussed in Appendix A, baseline 

the 95th-percentile values from the baseline data set. This implies that 95 percent of the data in the 

baseline data set are at or below the selected baseline value. As a result, the use of baseline values 
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instead of the baseline values, would increase the source terms from six percent for ele 
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for non-sampled components, for which there is no indication of contammat ' ion, should be 
conservative. 

3 

Appendix A, baseline values were statistically determined from sampled materials. 

represent the 95th-percentile values from the baseline data set. This implies that 
95 percent of the data in the baseline data set is at or below the selected baseline value. The impact 

of using the upper confidence level (UCL) of the mean rather than the 95th-percentile is presented 

below. 

Te&mium-99ElemenralUraninm Chmmium Tetnchlodem Neuamhm-237 
Volume of A f f d  Material 386,000 3,980,000 3,990.000 0 386,000 
Percent of Total OU3 Vo 5 53 53 0 5 
Weight of Material Affected 107000 280,000 28,000 0 107000 
Percent of Total OU3 Weight 3 74 74 0 3 
Source Term with Normal Baseline (kg) 0.127 3,340,000 2,470,000 35 1 0.070 
Change m Source Tern 2.28 x IOs 1270 915 0.00 0.0003 
Source Term with New Baseline (kg) 0.127 3.340.000 2,470,000 351 0.069 
Percent Decrwe/(-Increase) 4.02 0.04 0 0.44 

As detailed above, using the UCL of the 

negligible impm on these analysis with all, 
instance is the percent increase or decrease significant, and there is no overall impact on the source 

term. 

r than the 95th-perme values had 
ed by less than one percent. In neither 

B.6.1.3 Assummion that All Chromium is Hexavalent 

As stated in the WPA and described in Section B.3, it has been as 
chromium at the FEMP would be considered hexavalent. This fo 

from a health aspect, particularly in terms of leaching from an on-property disposal facility. 

However, upon further consideration, the use of the ten percent assumption appears to be too low for 

OU3 materials; therefore, it has been conservatively assumed that all chromium measured in OU3 

ten percent of total 

is of most concern 

sampled materials is hexavalent. 

The implications of this assumption are minimal. First of all, the measurement of chrombb for 

purposes of determining hazardous characteristics (40 CFR 261) is in terms of total chromium. 

4 
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Therefore, the assumption that all of the chromium is hexavalent does not impact the hazardous 

classification except that, if a material does not exhibit a hazardous characteristic for any other 

Contaminant and can be shown to contain minimal amounts of hexavalent chromium, it can be 

the hazardous classification. This demonstration would have to be done regardless of 

centage of hexavalent chromium. 

B.6.1.4 Use of Limited Pesticide Results 

As described in Section B.3, a value of zero was used to estimate source terms when results of 
organic con taminants were below detection limits. A zero result was also used for components where 

samples were not 

detected pesticide co 
concrete. 

pesticides. To assess the impact of these approaches, the maximum 
n was applied to the top one-half inch of all at- and above-grade 

vohune of Affeced Matcriat (cu. ft) 

weight of Matelial Affected (tons) 
Percent of Total OU3 Volume 

Percent of Total OU3 Weight 
Source Term wim N o d  Baseline (kg) 

Change m Source Term 
Source Term wim New Baseline (kg) 

Percent Dccreasc/(-Increase) 

- DiCldrin gammachlordane 
7150 7150 
.63448 1 .W7 
1360 1360 

' ;706 , 1.16616 ' .  

.0163 

.om 
-0235 
4.40 

As expected, applying the maximum detected result for each analyte to the top one-half inch of all at- 

and above-grade concrete significantly increases the contamhation source terms. However, all of the 

resulting souce tenns are still very s d .  Therefore, the impact o€ 
insigmficant, since no decisions are affected by pesticide contaminati 

ent approach is 

B.6.1.5 Use of Non-Detect Values 

As described in Section B.3, when results for inorganic, organic, and radiological co- were 

below detection limits, the reported nondetect value was used to conservatively estimate the source 

terms. To assess the impact of this approach, one-half of the reported nondetect valp%@%*lied to :. 3553 ..: 

the material to which the reported, nondetect value was applied. However, during the . pr&cess .:.:.:.:. of 

determination of source term estimates, an error in the assignment of r d t s  OcCuTrBd. @bank 

results with a reported nondetect,value were not used but were set to zero. The impact of using 

one-half of the reported nondetect value for organic contaminants is assessed below. 

..... .>:.:... 

*:$$&:>:< 
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Volume of Aff&tcd Mycrial (cu. fi) 
Paant of Total OU3 Volume 
weight of Mataial Affami (Inns) 

Pacan of Total OU3 Waght 

Normal Non-Daaz (kg) 

Tam 
SOpaeentNon-Daeu(Lp) 

Tcchnalum-99ElmenralU~CP . 
112000 0 46200 

1.5 0 0.6 

6800 0 3140 

1.8 0 0.8 

0.127 3340,000 2,470,000 

6.75 x lo-' 0.00 13.8 

0.127 3.340.000 2.470.000 

0.05 0 0 

Tctnchlomuhme 
42000 

5.7 

18900 

5.0 

351 
-13.2 

364 

-3.n 

Nc~--237 

524ooo 

7.0 

26800 

7.0 

O S 7  

0.001 

0.068 

2 

Using one-half of the reported nondetect values where inorganic results are below detection limits, 

instead of the reported nondetect values, would not decrease the source terms for chromium. 

Therefore, the use of, 

is considered come 

Using one-half of the 

instead of the report 

neptunium-237 by 0.05 percent, and two percent, respectively. The source terms for elemental 

uranium and chromium were not impacted. Overall, use of the reported nondeteaed result rather 

than the half-nondetected value has little or 

which was increased by nearly four percent. 

rted nondetect values when inorganic results are below detection limits 

changing to a less conservative approach would be insignificant. 

nondetect values where radiological results are below detection limits, 
values, would decrease the source terms for technetium-99 and 

the source tern, except for tetrachlorothene, 

B.6.1.6 Use of Non-Detects for Orrranics 

As discussed above, the assumptions in Section B.3 outline the use of a reported nondetected result 

for an organic contaminant below the detection limit; however, an error in cormputation of the source 

term for organics resulted in a zero value being used. To assess the 

reported nondetected results were applied to the appropriate 

f this approach, the 

The total amount of material affected by this approach is appro 

material volume and nearly six percent of the total weight. Use of reported nondetected results, 

instead of zero values, increases the source term by nearly eight percent. This is expected because of 

the large percentage of nondetect values associated with organic analyses, most are 1 

determined from dilution of the sample prior to being analyzed. The use of zero for 

organic results is not conservative and the use of the reported nondetect results will 

ight percent of the total OU3 
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' Technetirrm-99 

Volume of Affected Material (a. ft) 
Percent of Total OU3 Volume 

112000 
1.5 

welght of Mate&l Affected (tons) 
Percent of Total OU3 Weight 

6800 
1.8 

Normal Non-Dctect (kg) 0.013 , 

9.24 x io-' 
percent NOD-Detect 0.127 

0 

Elemenaluraaium 
0 
0 
0 
0 

3.340.000 
0.00 

3.340.000 
0 

ChnmliUm 

46200' 
0.6 
3140 
0.8 

2,470,000 
5.23 

2.470,ooO 
0 

Tetxachloroe&me 
425000 

5.7 
18900 
5.0 
351 

-0.265 
377 

-7.55 

Nmhmium-237 

524oOO 
7.0 

26800 
7.0 

0,070 
-0.001 
0.070 
-1.47 

1 

2 
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a 
9 

IO 

B.6.1.7 Assumtion of 10 mil Paint Thickness 11 

As described in Section B.2, a 10 mil thickness has been conservatively assumed for all painted 

assess the impact of 

12 

. surfaces. However; , studies have indicated that .the normal thickness is 5 mil. To 13 

14 asslrmptian, a 5 mil paint thickness was applied to a11 painted surfaces. 

15. 

As indicated below, the amount of painted material represents less than one percent of the tatal OU3 

material volume and only approximately one percent of the weight. Use of a 5 mil thickness on 

painted surfaces, instead of 10 mil, would decrease the source term from 2.8 percent for 

neptunium-237 and nearly two p e r m  for t 

uranium. Overall, the impact of applying 10 

of the 10 mil paint thickness appears to be s 

conservative estimate would be insigniiicant. 

, to a negligible amount for elemental 

, rather than 5 mil is slight; therefore, the use 

nsewative, and changing to a less 

vohrme of A f f d  Material (a. ft) 
Pncem of Total OU3 Volume 
weight of Material Affected (tons) 
Perant of Total OU3 Weight 
sourcC Term with 10 Mil Paint (kg) 

Change m Source Term 
Source Tern with 5 Mil Paint (kg) 

Percent Dem%se/(-Irlmase) 

TCChnctium-99 

4440 
0.06 
412 
0.1 

0.127 
0.002 
0.125 
1.95 

ElementaluDnium 
4440 
0.06 
412 
0.1 

3,340,000 
2,410 

3,340.000 
0.07 

TcfrachlorOemene 
4440 4440' 
0.06 0.06 

412 
0.1 
351 

0.00 
2. 351 

0.07 0 

Neptunium-237 
4440 

0.06 
412 
0.1 

0.070 

0.002 
0.067 
2-84 

B.6.1.8 Assumution of One Percent CRUD Laver on the Interior of Pi~ing and Process EcuiDment 
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As described in Section B.2, .the interior surface ofall.process piping and 34 

35 

36 

37 

38 

conservatively assumed to be contaminated with a one percent, by weight, layer of 

has been assigned a radiological Contamination level that is concurrent 

contaminated surface paint. This paint coats the interior surfaces of the component in 
piping and equipment are located. To assess this assumption, the impacts of the one percent layer of 
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CRUD was compared to the impacts of a 0.1 percent layer of CRUD. Additionally, the impacts of 

the one percent layer was compared to the impacts of a 0.01 percent layer. 

material affected by both comparisons is seven percent of the total OU3 material 

percent of the material weight. 
i 

The comparison of the 0.1 layer resulted in an estimated reduction of the source terms for 

technetium-99, elemental uranium, and neptunium-237. These source terms were reduced by 

two percent, 0.07 percent, and three percent, respectively. The use of these comparative layers for 

the piping and proces&p@.hent .:.:.:.:. _... ~... are assumed to be wnservative; The results of the 0.01 percent 
.... ,,,,,.. ,......... .... 

3.i ..:.:<.:.: .... 

ixmparison were inco 

Tecbmhm-99 Elementaluranium C!lmmhm 

vohme of A&cocd Material (a. fi) 1300 1300 1300 
PeIcmt of Total OU3 Vohune 0.02 . 0.02 0.02 
weight of Material Affected (tons) 122 122 122 
Percent of Total OU3 Weight 9.03 0.03 0.03 
Source Tem 110.1 Percent Vol (kg) 0.127 2,470,000 
Change m Source Term 0.024. -2200 
Sauce Term 0.110.01 Percent Vol (kg) 0.125 2,470,000 
Percent Deaease I .87 0.05 

T ~ o r o a h e a c  
1300 
0.02 
122 
0.03 
351 

0.00 
35 1 
0 

Natmium-237 
I300 
0.02 . 
122 
0.03 
0.070 
0.001 
0.068 
2.76 

B.6.1.9 AssumDtion of One Percent UNH Holduu on Interior of Process Pi~ing 

As described in Section B.2, the interior surface of all process piping is conservatively assumed to be 
contaminated with a ten percent holdup layer by volume of UNH ,.msi!xts of 43 percent 

elemental uranium. To assess the impact of this assumption, a one 

to the interior surface of all process piping. This application was 

of the ten percent layer versus the one percent layer. 

ldup layer was applied 

to compare the impacts 

The mount of material affected by this assumption is approximately 1.2 percent of the total OU3 

material volume' and 32 percent of the weight. Use of the one percent layer would nedes- :.:. the 

technetiUm-99 and neptunium-237 source terms; however, the elemental uranium wodd decrease by 

88 percent. Based on sitewide process knowledge of process piping, the use of a ten per& ,.:.:.:.< UNH 
holdup layer is appropriately conservative. 

i' :flfl ::; 
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Percent of Total OU3 Volume 
weight of Material Affected (tons) 

Pe-tUNH (kg) 
Percent Decreasel(-Inrrease) 

Techmtium-99 

0 
0 

0 
0 ’  

0.127 
0.00 
0.127 

0 

Elemenral uranium 
95700 

1.2 
8380 
2.2 

3,340.000 
2,940,000 
395.000 
88.18 

Chromium 
0 
0 

0 
0 

2,470,000 
0.00 

2,470,000 
0 

Teuachlomthcne 
0 
0 
0 
0 

351 
0.00 
351 
0 

Ne~mnium-237 
0 

0 

0 
0 

0.070 
0.00 
0.070 

0 

B.6.1.10 Assumption of One Percent UNH HolduD on Interior of Process EuuiDment 

As described in Section B.2, the interior surface of all process equipment is conservatively assumed to 

be co-ed, 

uranium. Toassess 

interior surface of a l l  

the ten percent layer versus the one percent layer. 

layer of UNH, which consists of 43 percent elemental 

of this assumption, a one percent holdup layer was applied to the 

. This application was perfomed to compare the impacts of 

The amount of material affected by this 

makerial volume and 73 percent of the weight. 

process equipment would not decrease the t 

the elemental uranium would decrease by 

assumed to be overly conservative for process equipment considering that the average interior cavity 

of process equipment is generally larger than the average interior diameter of process piping. Thus, 
it is expected that process equipment would not contain as much ho 

roximately 33 percent of the total OU3 

percent as UNH holdup in the interior of 
and neptunium-237 source terms, however, 

. The use of a ten percent UNH holdup is 

to process piping. 

Technetium-99 E l e ~ U u r a a i u m  Tctmchloroethene Nemmium-237 
Volume of A&ctcd Mated (a. ft) 0 91905.5 0 0 
Percent of Toal OU3 Volume 0 33 0 0 
welght of Malmal Affected (mm) 0 8042.1 0 0 
Percent of Total OU3 We@ 0 73.07 0 0 0 
Source Term with 10 percent Eqrupmnn UNH Org) 0.127 3.340.000 2.470.000 35 1 ’ 0.070 
Change m Source Tern 0.00 3,830.000 0.00 0.00 0.00 
SoUrceTermwith 1 percent Equrpmcnt UNH (kg) 0.127 3,340,000 2,470,000 351 0.070 
percmt Decrease/(-Incrcase) 0 84.67 0 0 0 

B.6.1.11 Assumtion of 5 Mil Dust Laver on Umainted Surfaces 

As described in Section B.2, all exterior surfaces of Unpainred metals in process areas we& 
conservatively assumed to be contaminated, with a 5 mil layer of dust characterized by radiological 

\ 
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.' contamination in paint in the same process ardmmpnent.  To assess the impact of this assumption, 

a 1 mil dust layer was applied to the material to which the 5 mil layer was applied. 

3 

low, the amount of material affected by this assumption is approximately 0.07 percent 

material volume and nearly one percent of the weight. Use of a 1 mil thickness of 
4 

5 

6 

7 

ed surfaces would decrease the technetium-99, elemental uranium, and neptunium-237 

source terms by 0.9 percent, 0.03 percent, and 1.4 percent respectively. Therefore, the use of the 
5 mil dust layer is considered conservative. 

Technetium-99 

volume of Affected Material, 1474.8 
Percent of Total OU3 Vo 
Weight of hhterial Affeucd ( 
Percent of Total OU3 Weight 
Change m !kmxce Term 0.m 
So- Term 1 Mil Dust (kg) 

0.07 .. 
69 

0.02 

0.126 
Percent Deem 0.92 

Elementaluranirrm 
1474.8 
0.07 

69 
0.02 
1,110 

3,340,000 
0.03 

ChIUiUUI 

, 1474.8 

69' 
0.02 

55 1 
2,470,000 

0.02 . 

0.07 

Teaachloroetheue 
1474.8 
0.07 
69 

0.02 
0.00 
351 
0 

N m - 2 3 7  
1474.8 
0.07 

69 
0.02 

0 . m 1  
0.068 
1.39 

B.6.2 Source Term Bounciii~ Analvsis 

In addition to the sensitivity d y s e s  discuss 

terms to bound the expeued results were us 

Section B.5. The results of these estimates, including associated assumptions, are presented below. 

an estimate of maximum and minimum source 

the commination source terms presented in 

B.6.2.1 Maximum Source Terms 

A maximum source term for representative COCs (technetium-99, el 

strontium-90, lead, mercury, chromium, alpha-chlordane, gamma 

and tetrachloroethene) were estimated based on the maximum 
media. Other assumptions and logic are as discussed in Sections B.2 and B.3. The maximum 

analytical results, by sampled media, used to estimate these maximum source terms are 

by sampled media, in Table B-19 and the eshated maximum source terms are pres 

B-21. The sampled media results are applied to the OU3 material as described in S 

uranium, neptunium-237, 

, dieldrin, nitrobenzene, 

for each sampled 

Rd, 

le 
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B.6.2.2 Minimum Source Terms 

A minimum source term for representative COCs (technetium-99, elemental uranium, neptunium-237, 

strontium-90, lead, mercury, chromium, alpha-cldordane, gamma-Chlordane, dieldrin, and 

ene) were estimated based on the minimum analytical results for each sampled medium. 

om and logic are as discussed in Sections B.2 and B.3. The minimum analytical 

estimate these minimum source t e r n  are summanzed , by sampled media, in 

Table B-19 and the estimated minimum source terms are presented in Table B-20. As described in 
Section B.4, no baseline values have been defined for organic compounds. A minimum result of zero 

was used for organics. The sampled media results are applied to the OU3 material, as described in 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Table B-21 summarizes the results of the source term estimates presented in Section B.5 and the 

maximum and minimum source term bounding estimates described in the previous sections. The ratio 

13 

14 

between the maximum estimated source terms and the actual source terms varies from 1.1 (chromium) 

organics and radionuclides. This is expected rganics since most of the organics were 17 

15 

16 to 238 (alpha- and gamma -Chlordane). rally lower for inorganics and higher for 

detected in relatively few samples. As dis ously, this would result in the use of a value of 18 

19 

20 

21 

zero in the source terms, while the maximum result was applied to all material for the estimated 

maximum. The lower ratio for inorganics compared to radionuclides is also expected since in 

general, inorganics results (especially those from steel scrapings/paint) are elevated. Baseline values 

are used extensively for radiological results in media such as co 
was applied to all material in the estimated maximum. The imatedmaximum 23 

and the representative source terms indicate that the source terms reasonable, given the 24 

fact that the results are based on samples from the location of 

the maximum value 22 

within each 25 

process area. 26 

The ratio between the maximum and the minimum estimated source terms varies fro 

(tetrachloroethene, dieldrin, alpha- and gamma-clhlordane) to one (chromium). The r 
radiological contaminam were all less than one, the inorganics were close to or at ..... ......... ......... 

28 

29 

30 

organics were all zero, as discussed above. The source term estimates for organics wertAmsed on a 31 
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few positive results with the majority being set to a zero value. The ratios between the estimated 

maximum and minimum source terms appear to be conservative for all but organics. I 

of the finaf source term, calculation discrepancies were discovered late in the 

values and the assumptions applied to prepare the estimates. These 
discrepancies are as follows: 

0 Masonry, Building Insulation, and Ceiling Demolition: for these materials, incorrect 
calculating the contaminated weight were applied. This led to 
the source term for these materials by a factor of ten. 

0 nt: This material was assumed to contain one percent holdup in its 
ten percent holdup was erroneously applied when the source term 

was calculated. This led to overesbating the source term for these materials by a 
factor of ten. 

. o  Pesticides: The intended assumption was to apply the 
half-inch of at- and abovegrade Wcrete slabs; however, the maximum value was ' 
instead applied only to the top ~ i & n c h  e: <.....& of concrete in components sampled for 
pesticides. This resulted in ,~ a n , ~ ~ t i m a t i o n  .. of the pesticide source term. 

Use of Non-Detects for Organics: The detection limit was to be used as the applied 
concentration in source term calculatjon for organic anal- with reported non- 
detected results. Instead, a zero value was applied for organics with nondetected 
results. This led to an underestimation of the source term for organic anal-. 

value to the top 

4s. 
e.... > .<....A ..<.x.: +:. .<.:. 

.:9.:: 
>:&,&.;.: :.&$$& 

0 

Corrected results for the source term estimates will be included in u3 RI/Fs Report. 

B.7 SEGREGATION OF MATERIALS BY MATE= CATEGORY 

The purpose of this section is to further define how OU3 materials are segregated into material 

categories. Table E2 provides weights and volumes by material category. Materials defined by 

material category are organized such that, in Section 5 of this RUFS report possible &spcmtio;q 
options, treatments, and cost estimates may be made. Discussion of OU3 material categaes and 
associated material descriptions, along with determination of weights and volumes for @:&onal 

materials (paint, holdup, CRUD, and dust), are provided in Section B.2. These materials are affected 
by decontamination activities prepared. under the interim remedial action scope, such as vacuuming 

:.:.:.:p.:)3*.Fp.m. 

*.*: 

@ $ .  

. . . . >A.,.>:<.: 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

0 
22 

23 

, 2 1 1  
25 

M 

n 

28 

29 

30 

31 

32 

33 

34 

35 

G:\CRU3RIFS\PX B.W B-34 9ml95900p.m. 



c 

FEMP-OU3’-RvFs-D~ 
September 11. 1995 

and washdown. The assumption applied to these materials is that this process or similar will take 

place prior to final OU3 material disposition. 

, dust, CRUD, or holdup may be categorized within several material categories based 

equipment or piping. Material such as holdup is assumed to be radiologically 

and all will be placed into Material Category J. Other materials, such as paint, dust, 

and CRUD, are placed into Material Categories B, C, and J based on decontamination and cleanup 

aSsumptiOnS. 

...‘.vA:$w,*.:.:.. 

tamination/cleanup assumptions for OU3 materials and the The following provid&&eecon 
s::? :m 

subsequent catego se materials into a’ material category. 

0 Approximately 75 percent of all piping and process equipment is known from 
site process knowledge to be located in process areas and 25 percent of all 
piping and process equipment is located in non-process areas. 

0 The OU3 B-4. Material Quantities Report @OE 1995),.splits piping and. 
process. equipment materials into&wo Material Categories, B and C, based 
upon whether the metal was co&?@ed to be either inaccessible metals 
(Category B) or process-related&xe&k (Category C). This division was based 
upon type of material, locatiog, ma(* function, or assumed decontamination 
effectiveness. Approximatelyh percent of all piping and process equipment 
material was classified as Category B and ten percent of all piping and process 
equipment material was classified as Category C. 

0 Figures B-4, B-5, and B-6 provide logic diagrams of the categorization of 

assumed that for approximately 87 percent of the pip* ..... .. . . . . .... . and’process . .,>,.A:: 

equipment, 100 percent of the interior holdup contammat ion, 50 percent of the 
interior CRUD layer, and 80 percent (4 mils) of the &enor dust layer will be 
removed. For the remaining (13 percent) process area piping and process 
equipment, the associated coatings and layers remain with the piping material. 
These materials are placed in Category C. Non-process area piping and 
process equipment are placed in Category B because they are assumed to be 
free of radiological contamination and thus require minimal decontamination 
effort. 

piping, equipment, and ductwork, and the a s s o c & & . ~ ~ ~ ~ r  codgs. It is 

..:.: ........ sc>.:.:.:.:. 

,&~&.:.:. 

:::::::.:.:.... ............,.A .........,..., ,.,,., ~. ...... 5.i n...... ‘c-........ :;:.. i... L.. .ii 
.. ....... ........ . 

.I .:.:.:.:. .:.: 
:: ;:gj ’;: 

<<.:<. 

0 Ductwork is assumed to have an exterior 10 mil paint coating and an i n t a r  10 mil 
dust layer. After decontamination, it is assumed that 90 percent of the irkerior 10 mil 
dust layer will be removed. A 1 mil residue is assumed to remain on th@%terior of 
the ductwork. The remaining 1 mil dust layer, the metal, and the paint layer are 
placed in Category D along with the ductwork material. 
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A description of the materials and associated coatings or layers placed in each material category (B, 

C, or J) follows. 

all inaccessible metals and associated surface coatings or layers. These metals 
or surveyed. It is assumed that approximately 90 percent of all piping 

ment will be placed in this category. All dust layers and CRUD are assumed to 

remain with the piping or process equipment in this category. 

Category C - Contains all process-related metals not in Category B. Following demntamjnation 

efforts, the piping equipment along with remaining dust layer and CRUD will be placed 
:2.:.:: m 

in this category. 

Category J - Any paint, dust layer, CRUD, or holdup removed from materiais in Category C will be 
placed in this category. No metals will be included in this category. Fifty percent of CRUD, 

eighty percent of dust, and one hundred percent of UNH piping and process equipment will be placed 

in Category J. No paint is placed in Category J,&ecause’paint ;:.:. ........ is assumed to stay in place and is 
placed with the associated m a t e d  into the appiqpke ,g?’. “%VA. material category. Material accumulated from 
nine mils of dust from the interior of ductwmk is pi@ in Category J. 

,%: .:$& 

v...... 

B.8 SEGREGATION OF OU3 MATERIALS 

The purpose of this section is to define. the criteria used to segregatg qg””””” QU.3. materials. These categories 
have been established to facilitate the disposition of materials generat& as a‘result of the interim 

remedial action. Segregation categories are defined in B.8.1, materids .:.:.A:. sel&vely placed in 

... 

. . <.,. 
segregation ,.&egoria are in B.8.2, and placement of O o $ ? ? &  do the appropriate 

segregation categories is discussed in B.8.3. Attachment B.m provides the segregation of OU3 

materials on a component basis. The segregation of materials by regulatory criteria sets the 

framework to develop and evaluate alternatives based on disposition and treatment options. 

c’:.:... ...... g 
I.,.. 

>$:A: :+::::: ,<:.:.: ,?A::: 

,:,,&&.. 

B.8.1 Semenation Cate~ories 

Five criteria were used to segregate OU3 materials: hazardous waste, mixed waste, low level waste 

(LLW), PCB waste, and below baseline material. 
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Hazardous waste is defined by the concatration of RCRA metals or organics present in a material. 

The first determination in the segregation process is if a result is greater than or equal to 20 x TCLP 

criteria for any of the RCRA constituents, the associated material is considered hazardous. 

e dilution, which occufs in the TCLP test and further assumes that any result above 

teria has the potential to be considered a RCRA material by characteristic. 

1 

2 

3 

4 

This 

5 

6 

Next, any result above the baseline value for a radiological constituent places the material in the LLW 

category. Table B-9 provides a listing of baseline values by media, with baseline values for total 

Uranium and technetium-99 in concrete being 12.55 pg/g and 0.4 pCi/g, respectively. 

7 

8 

9 

Materials for which 

r d t  above a base 

single result greater than or equal to 20 x TCLP and any single 

.,considered a mixed waste. 

10 

11 

12 

13 

Any material for which there are PCB results, such as transformers, are considered PCB waste under 14 

I5 TSCA. Transfomers are considered PCB contaminated even after removal of PCB containing 

for a RCRA constituent are considered below baseline. These materials are considered to be 19 

uncontarmnat ed. 20 

B.8.2 Administrative Semegation of Materials 

S e v d  classes of material are categorized on Administrative decisioifsj or intuitive knowledge. 
<.$:$*<.:.: 

0 No painted material in OU3 is considered characteristically hazardous as a result of 
being painted with lead-based paint, supported by a study conducted at the FEMP 

, (DOE 199%) to evaluate the leachability of lead-based paint on painted light-gauge 

considered characteristically hazardous waste unless actual TCLP results M a e  
otherwise. This conclusion is extended to the other toxicity characteristi$gC) metals 
because the maximum concentration for lead was so much higher than t h @ b u m  
concentration for any of the other eight TC metals (375,000 mg&g in lea&& 
17,500 mgkg in chromium, or 558 mgkg for cadmium); thus, painted materials are 
only categorized as either LLW or below baseline. 

metal (Appendix G). However, P* that is ~emoved from my sd.q.$g:kwill be 
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0 Materials such as lead flashing, basin liners, and PPE were not sampled but are 

categorized as mixed waste, basin liners and PPE are categorized as LLW. Material 
from the copper and soil piles are categorized as LLW based on the limited data 
available. 

Material from the current waste inventory, i.e., thorium waste, product, and 
uncharacterized waste, is all categorized as either LLW or mixed waste based on the 
presence or absence of RCRA constituents within the material. 

known from process knowledge to be radiologically contaminnten . Leadflashingis 

B.8.3 Semegation of OU3 Materials 

Based on the crite 

OU3 materiais are 

the weight and 47 pe 

volume categorized '' aste and less than one percent as either hazardous or PCB waste. 

Concrete slabs contribute the most material to mixed waste (39,300 ft3 and 2,950 tons); nearly 45 

percent of this material is concentrated in components 6A, 2A, 4A, and 8A. The associated source 

term for technetium-99 and total uranium 

9206 kg, respectively. This represents less 

technetium-99 and total uranium. 

above, 51 percent of the volume and 65 percent of the weight of all 

as below baseline. Most of the remainder of Aerials (33 percent of 
volume) are categorized as LLW with two percent of the remaining 

within these corn- is 0.0094 kg and 

percent of the total source term for both 

8 

Other waste (RCRA) from the current waste inventory in Material Category J contributes 49,700 ft3 
ahd 2,720 tons to mixed waste. This material is containerized and will be administratively 

dispositioned off-site. 
...:<m#r**;::::::?, ...,..... ..:.:. 

.:.:..'... :< . ,,..... *.:p, 
I... .. ..... .... .x.:.> 5 

$$$$...& 

Acid brick contributes a significant weight aml volume (717 tons &$0,200 f6', respectively) to !.!.!.!... 

mixed waste. Approximately 90 percent of this material is associat& 6th wmponents 2A, 6A, and 

9A. The associated source term for technetium-99 and total uranium for acid brick within these 

components is O.OOO4 kg and 3,178 kg, respectively. This represents less than one percent of the 

total source term for both technetium-99 and total uranium. 
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Table B-2 
Summary of Estimated OU3 Material Quantities 

FEMp-OU3-RyFs - DRAIT 
September 11.1995 

I STRUCTCJk4L AND MISC. STEEL 61.400 15.000 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

CONDWlT/WIRE (2-1/2" TO 4") 5,440 
CONDUlT/WIRE.'CABLE TRAY (OVER 4") 1,980 
DOORS 10,200 
ELECTRICALEQUIPMENT 94,700 
ELECTRICALFLXTURES 26,100 
ELECTRICAL TRANSFORMERS 14,900 
ELECTRICALWIRING 206 
EQUIPMENT AND MISCELLANEOUS 135,000 
W A C  EQUXPrnNT 64,400 

MATERIALHANDLING EQUIPMENT . 103,000 
MISCELLANEOUS ELECTIUCAL ITEMS 16.600 

PIPING (2-1/2" TO 4 3  21,700 
PIPING (OVER 4 3  72,900 
PROCESS EQUIPMENT 1,120,000 

PIPING (2" AND LESS) 1Zm 

591 
164 
204 

1,000 
163 
334 

. 59. 
3380 

33 8 
643 
415 

1,400 
1,560 
3.220 

11,000 

C ELECTRICAL EQUIPMENT lO.SO0 111 
C EQUIPMENT AND MISCELLANEOUS 15,000 375 

I 
C WACEQUIPMENT 7,150 37.6 
C MATERIAL HANDLING EQUIPMENT 11,500 71.5 
C PIPING (2" AND LESS) 1,380 155 
C PIPING (2-112" TO 4") 2,410 173 
C PIPING (OVER 4 9  8,100 358 

D EXTERIORMETALWALLPANELS 
D INTERIORMETALWALLPANELS 
D LEADFLASHING 
D LOUVERS 
D METAL PANEL ROOF 

59 1 146 
91.1 . 22.5 
49.4 17.5 

1,480 29.5 
623 154 

E 
E 
E 
E 
E 
E 
E 
E 
E 

l E MASONRY WALLS 358.000 9.830 

ASPHALT 
CLAY PIPING 
CONCRETE 
CONCRETE BEAMS 
CONCRETE COLUMNS 
CONCRETE FOUNDATION 
CONCRETE SLABS 
CONCRETE WALLS 
MASONRY 

552,000 
7,910 

468,000 
57,600 
22,400 

921,000 
2,260,000 

139,000 
16,800 

22,400 
554 

35,100 
4,320 
1,680 

69,100 
169,000 
10,400 

462 



Table B-2 (Continued) 
FEMp-OU3-RUFS - DRAFT 

scprcmber 11.1995 

G EXIERIORTRANS~PANELS 

G FIRE BRICK 
G FLOORTILE 
G INTERIORTRANSITE PANELS 
G TRANSITE ROOF 

I G FEEDER CABLE 
17,500 
1,120 
5,590 
3,720 

15300 
18900 

982 
321 
391 
179 
680 

1.060 

I H PERSONAL PROTFCTIVE EQUIPMENT 6,860 10.4 
H PIPING INSULATION 20200 45.4 

I BUILDING INSULATION 15,500 34.9 
I DRYWALL 20,400 538 
I FABRIC 35.7 1.15 
I FABRIC ROOF 382 12.3 
I FABRIC WALLS 176 5.68 
I MISCELLANEOUS DEBRIS 3 1.200 467 
I NON PROCESS TRAILERS 305.000 896 
I PERSONAL PROTECTIVE EQUIPMENT 36,000 54.5 
I PRocESsTRAlLERs 71,100 209 
I PVC CONDulT 408 13.3 
I PVC PIPING 283 1.22 
I ROOFING(BUIL.TUP) 29,000 1,040 
I WINDOWS 21.000 4 19 

I I WOOD 

Totals: 7,440,000 377,000 

a 
2 



TABLE B-3 
SUMMARY OF WASTE INVENTORY MATERIALS 

TABLE B-4 
SOIL PILE QUANTITY ESTIMATE3 

2 Southeast of Building 8A 2,945 141 
3 West of D a n  Pad 74P 10,Ooo 480 

308 4 South of Building 80 6,412 
5 South of Building 5A 1,244 ' 60 
6 Between Railroad Tracks 6 & 9 160,363 7,697 
7 3rd Street Dirt Pile 803,589 38,572. 

TOTAL 984,946 47,277 

, 
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m - O U 3 - R U F S  - DRAFT Table.B-6 
Summary of Added Holdup and Contaminant Layer Quantities septcmber 11,1995 

A STRUCTURAL MISC. STEEL PAINT . 2,000 187 

B C O N D U I T m  (2" AND LESS) DUST 210 9.82 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

CONDUITNIRE (2-10" TO 4") DUST 
CONDUITAVLRElCABLE TRAY (OVER 4"DUST 

DOORS PAINT 
ELJXTFUCALEQUIPMENT PAINT 
EL.ECTRICALFETURES PAINT 
ELECTRICAL TRANSFORMERS PAINT 
EQUIPMXNT AND MISCELLANEOUS PAINT 
HVAC EQUIPMENT PAINT 
MATERIALHANDLINGEQUIPMENT PAINT 
MISCELLANEOUS ELECTRICAL lTEh4S PAINT 
PIPING (2" AND LESS) CRUD 
PIPING (2" AND LESS) DUST 

PIPING (2-li2" TO 4") CRUD 
PIPING (2-10" TO 4") DUST 

PIPING (OVER 4") CRUD 
PIPING (OVER 4") DUST 

PROCESS EQUIPMENT CRUD 

PIPING (2" AND LESS) PAINT 

PIPING (2-112" TO 4") PAMT 

PIPING (OVER 4") PAINT 

40.3 
10.6 
102 
158 
109 

3.97 
147 

78.8 
76.5 
47. 

37.7 
8.08 
863 
61.2 
5.96 
60.8 
72.4 
3.26 
59.7 
414 

1.89 
.493 
9.56 
14.8 
10.2 
.372 
13.8 
7.37 
7.15 
4.4 

3.53 
-378 
8.07 
5.72 
.279 
2.84 
6.77 
.153 
5.58 
38.7 

B PROCESS EQUIPMENT DUST 50.2 . _  2.35 
B PROCESS EOUIPMENT PAINT 324 . 303 

C ELECTRICAL EQUIPMENT PAINT 17.5 1.64 

C 
C 
C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 

EQUrPMENT AND MISCELLANEOUS 
HVAC EQUIPMENT 
MATERIALHANDLINGEQUIPMENT 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2-10" TO 4") 
PIPING (2-10" TO 4") 
PIPING (2-la" TO 4") 
PIPING (&la" TO 4") 
PIPING (OVER 4") 
PIPING (OVER 4") 
PIPING (OVER 4") 
PIPING (OVER 4") 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 
PROCESS EQUIF'MENT 

PAINT 
PAINT 
PAINT 
CRUD 
DUST 
PAINT 
HOLITUP 
CRUD 
DUST 
PAINT 
HOLDUP 
CRUD 
DUST 
PAINT 
HOLDUP 
CRUD 
DUST 
PAINT 
HOLDUP 

16.4 
8.76 
8.49 
8.39 
8.08 
9.59 
83.9 
13.6 
5.96 
6.75 
136 
16.1 
3.26 
6.63 
161 

91.9 
50.2 
36. 

9,190 

1.53 
.819 
.794 
.784 
.378 
.896 
7.34 
1.27 
.279 
-316 
11.9 
1.51 
.153 
.62 

14.1 
8.59 
2.35 
336 
804 



m - O U 3 - R V F s  - DRAFT 
Table € 3 4  (Continued) 

D DUCTWORK PAINT 
D EXERIORMETALWALLPANELS PAINT 
D lNTERIORMETALWAUPANELS PAINT 
D LOUVERS PAINT 
D METAL PANELROOF PAINT 

539 
22 1 
34.1 
14.8 
233 

50.4 
20.7 
3.19 
1.38 
21.8 

I PROCESS TRAlLERs 
I WINDOWS 

PAINT 
PAINT 

7.15 
11.6 1.09 I 

J 
J -  
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2-10" TO 4") 
PIPING (2-10" TO 4") 
PIPXNG (2-10" TO 4") 
PIPING (OVER 4") 
PIPING (OVER 4") 

PIPING (OVER 4") 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 

CRUD 
DUST 
HOLDUP 
CRUD 
DUST 
HOLD-UP 
CRUD 
DUST 
H O D U P  
CRUD 
DUST 
HOLDUP 

37.7 ' 

64.6 
755 
61.2 
47.7 

1220 
72.4 
26.1 

1,450 
414 
401 

82.700 a 

3.53 
3.02 . 

66. 
5.72 
2.23 
107 

6.77 
1.22 
127 

38.7 
18.8 

7.240 

Totals 103,OOO 8Qso 

2 



FEMp-OU3-lum, - DRAFT Table B-6 

A STRUCTURAL. AND MISC. STEEL PAINT 2,000 187 

B coNDmNIRE (2" AND LESS) DUST 210 9.82 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
'B 
B 

CONDUTNIRE (2-1/2" TO 4") 
CONDUlT/WIRE.'CABL.E TRAY (OVER 4") 
DOORS 
ELECTRICALEQUIPMENT 
ELEmcALFIxTuREs 
ELECTRICAL TRANSFORMERS 
EQUIPMENT AND MISCELLANEOUS 
HVAC EQUIPMENT 
MATERIALHANDLINGEQUIPMENT 
MISCELLANEOUS EECTRICAL ITEMS 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2-1/2" TO 4") 

PIPING (2-1/2" TO 4") 
PIPING (2-1/2" TO 4") 
PIPING (OVER 4") 
PIPING (OVER 4") 

DUST 
DUST 
PAINT 
PAINT 
PAINT 
PAINT 
PAINT 
PALNT 
PAINT 
PAINT 
CRUD 
DUST 
PAINT 
CRUD 
DUST 
PAINT 
CRUD 
DUST 
PAINT 
CRUD 
DUST 

403 
10.6 
102 
158 
109 

3.97 
147 

78.8 
76.5 
47. 

37.7 
8.08 
86.3 
61.2 
5.96 
60.8 
72.4 
3.26 
59.7 
414 
50.2 

1.89 
.493 
9.56 
14.8 
10.2 
372 
13.8 
7.37. 
7.15 
4.4 

3.53 
.378 
8.07 
5.72 
.279 

6.77 
.153 
5.58 
38.7 
2.35 

2.84 

B PROCESS EQUIPMENT PAINT 324 30.3 

C ELECTRICAL EQUIPMENT PAINT 17.5 1.64 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

EQUIPMENT AND MISCELLANEOUS 
HVAC EQUIPMENT 
MATERIALHANDLINGEQUIPMENT 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPZNG (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2-1/2" TO 4") 
PIPING (2-1/2" TO 4 9  ' 

PIPING (2-1/2" TO 4") 

PIPING (2-1/2" TO 4") 
PIPING (OVER 4") 
PIPING (OVER 4") 
PIPING (OVER 4") 
PIPING (OVER 4") 
PROCESS EQUIPMENT 
PROCESS EQUIPhfENT 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 

PAINT 
PAINT 
PAINT 
CRUD 
DUST 
PAINT 
HODUP 
CRUD 
DUST 
PAINT 
HOLDUP 
CRUD 
DUST 
PAINT 
HOLDUP 
CRUD 
DUST 
PAINT 
HODUP 

16.4 
8.76 
8.49 
8.39 
8.08 
9.59 
83.9 
13.6 
5.96 
6.75 
136 
16.1 
3.26 
6.63 
161 

91.9 
50.2 
36. 

9,190 

1.53 
319 
.794 
.784 
.378 
.896 ' 
7.34 
1.27 
.279 
.3 16 
11.9 
1.51 
.153 
.62 

14.1 
8.S9 
2.35 
3.36 
804 

1 



Table B-7 
Summary of All OU3 Material Quantities* 

FEMp-oU3-RUFS - D M  
septcmba 11. 1995 

A STRUCTUR4L AND MISC. STEEL 63.400 ' 15,200 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

CONDUITIWIRE (2-1/2" TO 4 9  
CONDUlT/WIRE/CABLE TRAY (OVER 4 9  
DOORS 
ELECTRICALEQUIPMENT 
ELECIXCALFKTURES 
EJJXTRICAL TRANSFORMERS 
ELECTRICAL, WIRING 
EQUIPMENT AND MISCELLANEOUS 
HVACEQUIPMENT 
MATERIALKANDLINGEQUIPMENT 
MISCELLANEOUS ELECTRICAL ITEMS 
PIPING (2" AND LESS) 

PIPING (OVER 4 9  
PROCESS EOUIPMENT 

PIPING (2-1/2" TO 4 9  

5,480 
1,990 

10?300 
94,900 
26,200 
14,900 

206 
135,000 
64,400 

103,000 
16,600 
12,500 

2 1 9 0  
73,100 

1.120.000 

593 
165 
214 

1,020 
173 
334 
59. 

3,390 
.346 
650 
419 

1,410 
1,560 

11.100 
3,230 

C EQUIPMENT AND MISCELLANEOUS 
C W A C  EQUIPGNT 
C MATERIALHANDLINGEQUIPMENT 
C PIPING (2" AND LESS) 

C PIPING (OVER 4'3 , 

C PROCESS EOUIPMENT 

C PIPING (2-1/2" TO 4") 

15,000 
7,160 

11,500 
1,490 
2,580 
8,290 

134.000 

377 
38.4 
723 
165 
187 
374 

2.040 

3,820 
812 
125 

49.4 
1,490 

943 
167 

25.7 
17.5 

.30.9 

D DUCTWORK 
D EXTERIOR METAL WALLPANELS 
D INTERIORMETAL WAUPANELS 
D LEADFLASHING 
D LOUVERS 

E CLAY PIPING . 7,910 554 
E CONCRETE 468,000 35,100 
E CONCRETE BEAMS 57,600 4,320 
E CONCRETE COLUMNS 22,400 1,680 
E CONCRETE FOUNDATION 921,000 69,100 

E , CONCRETESLABS 2,260,000 169,000 
E CONCRETE WALLS 139,000 10,400 
E MASONRY 16,800 462 

I E MASONRY WALLS 358,000 9,830 

I F ACIDBRICK ~ 20.700 1.450 



Table B-7 (Continued)* 
FEMp-OU3-RIIFs - DRAFT 

Seprank 11.1995 

I e 
17,500 
1,120 
5,590 
3,720 

15300 

982 
321 
39 1 
179 
680 

G EXTERIORTRANSITEPANELS 
G FEEDER CABLE 
G FIRE BRICK 
G FLOORTILE 
G INTERIORTRANSITE PANELS 

H DUCTWORK INSULATION 5390 12.1 
H PERSONAL PROTECTIVE EQUIPMENT 6,860 10.4 
H PIPING INSULATION 20.200 45.4 

I BASINLINERS 2,140. 69.1 
15,500 
20,400 

35.7 
382 
176 

31,200 
305,000 
36,000 
71,100 

408 
283 

29,000 
21,000 

I wmn 30.900 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BUILDING INSWTION 
DRYWALL 
FABRIC 
FABRIC ROOF 
FABRIC WALLS P 

MISCELLANEOUS DEBRIS 
NON PROCESS TRAlLERS 
PERSONAL PROTECTIVE EQUIPMENT 
PROCESS TRAILERS 
PVC CONDm 
PVC PIPING 
ROOFING(BUILTUP) 
WINDOWS 

34.9 
538 
1.15 
12.3 
5.68 
467 
898 
54.5 
210 
133 
1.22 

1,040 
420 

J DUCTWORK 485 22.7 
OTHERWASTE 
PIPING (2" AND LESS) 

PIPING (OVER 4") 
PROCESS EQUIP- 
PRODUCT WASTE 
SOIL. PILE 
THORIUM WASTE 

PIPING (2-lB" TO 4") 

541,000 
857 

1,330 
1,550 

83,500 
107,000 
985,000 
n s o o  

9,330 
72.6 
115 
135 

7,300 
8,380 

47,300 
2.080 

Totals 9200,000 454;OOo 

*Vohuaeu and Weighrr inclusive of Table EZ, B4, E5 and B-7 



TABLE B-8 
COMPONENTS NOT SAMPLED 

1, . -  7172 

uildmm - AdrninistrativelSuuDortfi . .  
Human Resources Building 
Guard Post on South End of 'D' 

Guard Post South of Building 51 
In-Vivo Building 
Fire Brigade Training Center Bldg. 
Skeet Range Building 
Process Trailers 
Non-process Trailers 

Guard Post Of T-81 

elst- 
I ,Plant 1 Storage Shelter 
Plant 4 Warehouse 
Plant 5 Covered Storage Pad 
Plant 7 
Cyliuder Storage Building 
Maintenance Building Warehouse 
Laboratory Chemical Storage Building 1 
D m  Storage Warehouse 
Magnesium Storage Building 
Storage Shed (West) 
Storage Shed (East) 
Quonset Hut #1 
Quonset Hut K! 
(Old) Plant 5 Warehouse . 
Tension Support Structure #1 
Tension Support Structure #2 
Tension Support Structure #3 
Tension Support Structure #4 
Tension Support Structure #5 
Tension Support Structure #6 

Plant 6 Electrostatic Precipitator (North) 
Plant 6 Sump Building 
Biodenitrification Towers 

West Derby Breakout/ Slag Mill 
Plant 8 Railroad Filter Building 
Wet Salt Storage Bin 
Utility Heavy Equipment Bldg. 
Dissolved Oxygen Building 
IAWWT Valve House 
Tank Farm Control House 
Tank Farm Lime Slitter Bide. 

28B 
28C 
28E 
28G 
53B 
73A 
90 (28F) 
g06 

g07 

01B 
04B 
05F 
07A 
12B 
12D 
15B 
30B 
32A 
56B 
56C 
60, 
61 
65 
TS-001 
TS-002 
TS-003 
TS-OW 
TS-005 
TS-006 

06E 
06G 
18D 

05D 
08D 
10c 
10e 
18P 
184 
19c 
19E 



TABLE B-8 
* COMPONENTS NOT SAMPLED 

Component 
Component Designation 

1 
wrt Kontmuecl) 

Pump Station & Power Center 
Water Plant 
Well House #1 
Well House #2 
Well House #3 
Gas Meter Building 
Storm Sewer Lift Station 

Truck Scale 
Scale House & Weigh Scale 
Chlorination Building 
M.H.#lirS/Eff. Line/Sampling Bldg. 
Sewage Lift Station Building 
U.V. Disinfection Building 
Pump House-HP Fire Protection 
Guard Post on West End of 2nd 
Propane Storage 
Incinerator Sprinkler R& HOW 

Six to Four Reduction Facility #2 
D & D Building (Under Constr.) 
Receivinghcoming Mat'ls. Inspedion 

Plant 1 Ore Silos 
Main Tank Farm 
Pilot Plant Ammonia Tank Farm 
Elevated Potable Storage Tank 
Process Water Storage Tank 
Elevated Water Storage Tank 
Fire Training Tank 
Confined Space Burn Tank 
Drums Won-RCRA) 
RCRA Dnuns 
Inventory 
Mobile Containers (Sea-Land) 

20a 
20b 
20e 
20F 
20g 

22A 
'22B 
22C 
22D 
25A 
25B 
25C 
25D 
26A 
28D 
38A 
39c 
51 
78 
'82 

01c 
19A 
19B 
200 

263 
73c 
73E 
g09 

G10 
G11 
G12 

20H 

. .  Containers/Contamenzed Maten 'a1 - Belowmound 
Fire Training Burn Trough 
Underground Storage Tanks 

73D 
g05 

Rock salt pile P a 1  
sand piles P-o(n 
Gravel pile P a 3  
Copper metal scrap pile P-004 
Coal pile P-005 
Scrap metal pile P-006 
Outside Equipment Storage Area P a 7  



TABLE B-8 
COMPONENTS NOT SAMPLED 

Pa-LotlRoads/Railroa& 
Old Ten Ton Scale 
Old Truck Scale 
Parking Lot 
Railroad Tracks 

t - Abo- 
Plant 7 Overhead Crane 
Drum Conveyor Shelter 
Building 14 EOC Generator Set 
IO-Plex North Substation 
IO-Plex South Substation 
Meteorological Tower 
Cylinder Filling Station 
Pqe Bridges 

Component 
Component Designation 

30C 
31B 
89 
g01 

07B 
08E 
14B 
16H 
16j 

23 
38B 
g08 

25J 
g04 

Fire Training Pond 73B 



TABLE B-9 ' 
BASELINE RESULTS BY MEDIA 

2,CDiniuotoluene 
Americium-24! 
Antimony 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
lBenzo(a)a.nrhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Beryllium 
Cadmium 
Carbazole 
Cesium-1 37 
chromium 
Chrysene 
Copper 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno( 1.2.3-cd)pyrene 
Load 

Manganese 
Mercury 
N-Niuosodi-n-propyhmk 
Nepruaium-237 
Nickel 
Pentachlorophenol 

,Lead-210 

Pl~tonium-238 
Pl~toniUm-239/240 
Plutonium-241 
Polonium-210 
Radium-226 
Rarllum-228 
Silver 
Strontium-90 
Styrene 

I F Z Z Z e n e  
Thallium 
Thorium-228 
IThorium-230 
~ ThoriUm-232 
Uranium, Total 

1 lJranium-233/234 
IUranium-234 
Uranium-2351236 
IUraniUm-238 
 vanadium 
zinc 
alpha-chlordane 

1 bis(Z-Ethylhexyl)phhlace 
Selenium 

. 

ow 
0.1 pcilg 

lmgflrg 
0 uglkg 
0 ug/kg 
0 uglkg 

6.38 mgflrg 
67.47 mgkg 

0 ugkg 
0 WQ! 
0 uglkg 
ow 
0 uglkg 

1.4 mgkg 
2.4 mg/kg 
ow 

0.15 pCi/g 
10.48 mg&g 

0 uglkg 

0 uglkg 
0 u g h  
0 ugflrg 

5 . 3  mglkg 

18.48 mgkg 

0.89 p W g  
462.6 mglkg 
0.03 mglkg 

0 ugflig 
0.1 pcvg 

15.W mgflrg 
0 ug/kg 

0.09 pcvg 
0.01 pcilg 
3.3 pcilg 

1.43 p C i g  
1.75 pWg 
0.3 pCilg 
9.3 mg/kg 

0.24 pcilg 
0 wlkg 

0 uglkg 
0.4 pCilg 

0.32 mgflrg 
0.58 pCilg 
0.86 pCi/g 

12.55 ug/g 
32.02 pCilg 
7.75 pcilg 
8.3 pCilg 

0 p c i g  
6.5 pCilg 
o w  

47.54 mglkg 
0 wm 
0 uglkg 

0.84 pcilg 

0 uglkg 
0.14 pCi/g 
11.4 mgflrg 

0 uglkg 
0 uglkg 
0 uglkg 

6.3 mglkg 
81.2 mglkg 

0 wm 
OU&. 

o w  
0 ugkg 
0 u g h  

0.95 mglkg 
2mg/kg 
o w  

0.16 pCi/g 
12.8 mg/kg 

18.2 mgflrg 
0 uglkg 

0 u g h  
0 ugkg 
0 w-h 

9.27 mglkg 
1.72 pcils 
429 mgflrg 

0.19 mglkg 
ougnig 

0.12 pcilg 

0 u r n  
0.22 pcilg 
0.06 pwg 

13.1 mglkg 

4.32 pCi/g 
0.43 pCi/g 

0.63 pCilg 
15.6 

0.88 pcilg 

0.46 pcilg 
0 ugflrg 

0.36 pCilg 
0 wm 

0.21 mglkg 
0.74 pCilg 
0.91 p c i g  
0.38 pciig 
0.37 ug/g 
0.1 p w g  

10.38 pCilg 
4.83 pCig 

0 wig 
9.85 pcilg 

o w  
66.4 lngncg 
ow 
0 ug/kg 

0 wm 
0 ugfl;g 

0.122 pwg 
0.122 pcilg 

0 uglkg 
0 
0 ug/kg 

56.25 mgkg 
5526 mglkg 

o w  
o w  
ouglks 
o w  
0 wh 

1.1 mg/kg 
104 mg/kg 

0 uglkg 
0.34 pcilg 
0.34 pci/g 

729.7 mg/kg 
0- 
0 ug/kg 
0 wb 
0 ugkg 

239ooomg/Lg 

181.4 mglkg 

8714 mglkg 

0.6 pCig 
2145 mSn;g 
18.49 mg/Lg 

ougnig 
0 

0.23 pcilg 
306.6 mglkg 

O W  
o w  

0.327 e i g  
0.18 pCilg 
0.18 pCig 

10 p c i g  
10 pcilg 

7.9 pcilg 
7.9 pcilg 

0 uglkg 
4.54 pciig 
4.54 p c i g  
2.71 pCig 
2.71 pCig 

1.58 pCi/g 
1.58 c i g  

oug/kg 
1.45 pCilg 
o w  

0.82 msflrg 
4.37 pcilg 
4.37 p c i g  

6.4 



Table B.10, 
Source Term by Constituent of Concern * scprcmbcr 11. 1995 

INORGANICS 
Antimony 
AneniC 
Barium 
Beryllium 
cadmium 
chromium * 
Lead 
Maw== 
Mercury 
Nickel 
Selenium 
SilWr 
Thallium 
Vanadium 
Zinc 

PESTICIDES & PCBs 
alpha-Chlordane 

Aroclor-1248 
Aroclor-1254 
Arocl~r-1260 
Dieldrin 
gamlna~blotdane 

RADIOISOTOPES 
Americium-241 
Cesium-137 
-210 
Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Plutonium-241 
Polonium-210 
Radium-226 
Radium-228 
strontium-90 
Technetium-99 
Thorium, Total 
Thorium-228 
Thorium-230 
Thorium-232 
UraniqTotal 
Uranium-233/234 
Uranium-234 
Uranium-235/236 
Uranium-238 

770.00 
2,090.00 

24,600.00 
399.00 
765.00 

2,470,000.00 
182,000.00 
101,000.00 
863.000.00 

28.30 
1,730,000.00 

24.30 
2,960.00 

93.70 
6,700.00 

36,500.00 

0.08 
0.08 

16.70 
10.50 
0.02 
0.08 

B 0.00 
0.00 
0.00 
0.07 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.13 

882,000.00 
0.00 
0.14 

4,320.00 
10,800,000.00 

9.58 
5.47 

- 41,700.00 
7,550,000.00 



Table B.10 (Continued) * 

SEMIVOLATILE 
1.4-DiCllI- 94.20 
2,QDinitrOto IUeW 0.00 

2.20 
Benzoopyrrne 0.25 
Baao@)flwranthene 0.20 
B-O@P- 0.01 

b i ~ ( 2 - E t h ~ I ) p h t k k  6.3 1 
CdlZOle 0.00 
chrysw 6.90 

bwaw=c- 0.00 

Indene( 12f-cd)pyrrne 0.00 
N - N - n - p r o p y l a m i n e  0.00 

Pentacfilorophewl 0.00 

HocachlaobutadiCne 81.60 

Nitroknzew 155.00 

VOLATILE 
Benzene 0.00 
styrrne 0.04 
Tetradrioroethene 351.00 

2 



Table B-11 
Source Term for Technetium-99 by Material Description s q a e d c r  11.1995 

MATERTAL CATEGORY A 

STRUCTURAL AFp MISC. STEEL 
STRUcl-umI. AND MISC. STEEL 

MFTAL 0 15,Ooo 
2.55E-03 187 

61,400 
2.000 

MATERIAL CATEGORY B 
coNDmm (2. AND LESS) 
c o m m m  (2- AND LESS) 
CONDuTr/wIRE (2-lR' TO 4') 
CONDuIT/wIRE (2-1R' TO 4') 
coNDmTwIRucABLE TRAY (OVER 4 3  
c o N D m m c A B L E  TRAY (OVER 4') 
DOORS 
DOORS 
ELu3TRIcALEQuIPMENT 
ELEcrRIcALEQuIPMENT 
ELEcrRxcALFDmuREs 
ELEmRIcAL FIXTURES 
ELECLWCAL TRANSFORMERS 
ELEClRICAL TRANSFORMERS 
ELEmRICALWlRlNG 
EQUIPMENT AND MISCELLANEOUS 
EQuTPMENTANDMIscELLA?4Eous 
W A C  EQWPhiENT 
W A C  EQUIPMENT 
MATERIALHANDLINGEQUIPMENT 
MATERIAL, HANDLING EQUIPMENT 
MISCEUANEOUS m c A L  m s  
MISCELLANEOUS ELEcrRIcALrrEMs 
PIPING (2' AND LESS) 
PIPING (2. AND LESS) 
PIPING (2. AND LESS) 
PIPING (2- AND LESS) 
PIPING (2. AND LESS) 
PIPING (2-112' TO 4 3  
PIPING (2-1R' TO 4 3  
PIPING (2-1/2' TO 4 3  
PIPING (2-112' TO 4 3  
PIPING (2-1R" TO 4") 
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 
PRocEssEQuIpMENT 
PROCESS EQUIPMENT 

DUST 
MFTAL 
DUST 
MErAL 
DUST 
MErAL 
MJXAL 
PAINT 
MEfAL 
PAINT 
MJXAL 
PAINT 
MErAL 
PAINT 
METAL 
m A L  
PAINT 
MErAL 
PAINT 
rvnxAL 
PAINT 
METAL 
PAINT 
CRUD 
DUST 
MErAL 
PAINT 
S S M J X A L  
CRUD 
DUST 
MJXAL 
PAINT 
SSMFTAL 
CRUD 
DUST 

PAINT 
SSMFTAL 
CRUD 
DUST 
MmAL 
PAINT 

MFirAL 

. ss MErAL 

1 -63E-a 
0 

3.05E-05 
0 

5.27E-06 
0 

. o  
1 . o m  

0 
2.02E-a 

0. 
1.68- 

0 
1 S2E-06 

0 
0 

1 B6E-06 
0 

1.51E-04 
0 

l . l O E 0 4  
0 

4.56-5 
1.03- 
1.11E-05 

0 
4.21E-06 

0 
1.61- 
7.81E-06 

0 
1.64E46 

0 
1.75E-04 
3.96E-06 

0 
2.52E-06 

0 
7.52E44 
4.56E-05 

0 
5.75E-06 

0 

9.81 
1,060 
1.89 
591 
.493 
164 
204 

9.56 
1 ,OOo 
14.8, 
163 

10.2 
334 
.372 
59. 

3,380 
13.8 
338 

7.37 

643 
7.15 
414 
4.4 

3 5 3  
.378 
546 

8.06 
850 
5.72 
-279 
680 

2.84 
876 

6.77 
-153 

2,580 
5.58 
639 

38.7 
2.35 

1,170 
30.2 

210 
6,300 
40.3 

5.440 
10.5 

1,980 
10,u)o 

102 
94,700 

158 
26,100 

109 
14,900 

3 -97 

135,000 
147 

64,300 
78.9 

206 

loj,000 
76.4 

16,600 
47. 

37.7 
8.08 

4,850 
86.3 

7,550 
61 3 
5.96 

9,490 
60.7 

12,200 
72.4 
3 -26 

58,500 
59.7 

14,500 
414 

50.2 
296,000 

324 
9.830 828.000 

1 



Table B-11 (Continued) septcmba 11.1995 

MATERIAL CATEGORY C 

ELEcrRxcALEQULpMENT 
UECrrucALEQmMENT 
EQUIPMENTANDhascELLANEous 
E Q U I P M E N T A N D M I S C ~ U S  
HVAC EQUIPMENT 
HVAC EQUIPMENT 
MATERIAL HANDLING EQUIPMwr 
MATERIALHANDLING EQUIPMwr 
PIPING (2’ AND LESS) 
PIPING (2’ AND LESS) 
PIPING (2” AND LESS) 
PIPING (2’ AND LESS) 
PPING (2’ AND LESS) 
PIPING (2” AND LESS) 
PIING (2-1/2. TO 4 3  
PIPING (2-1/2* TO 4”) 
PIPING (2-112’ TO 4 3  
PIPING (2-lf2’ TO 4 3  
PIPING (2-1f2’ TO 4 3  
PIPING (2-1/2’ TO 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PROCESSEQUIPhfENT 
PROCESSEQUIPMENT 
PRocEssEQumdENT 
PROCESSEQUIPMENT 
PROCESS EQUIPMENT 
PROCESSEQUIPMENT 

METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
CRUD 
DUST 
METAL 
PAINT 
SSMErAL. 
UNH 
CRUD 
DUST 
MmAL 
PAINT 
SS MmAL 
UNH 
CRUD 
DUST 
MErAL. 
PAINT 
ss MErAL 
UNH 
CRUD 
DUST . 

MErAL 
PAINT 
ss METAL 
UNH 

0 ’  
2.24E-05 

0 
1.18E-07 

0 
1 -68E-05 

0 
1.22E-05 
2.28-5 
1.11E-05 

0 .  
4.68E-07 

0 
0 

3.57E-05 
7.81Eo6 

0 
1.82E-07 

0 
0 

3.88E-05 ’ 

3.96E-06 
0 

2.81E-07 
0 
0 

1.67JX4 
4.56E-05 

0 
6.39E-07 

.O 
0 

112 
1.64 
375 
1.53 
37.6 
.819 

.794 

.784 
378 
60.6 
396 
94.5 

1.27 
.279 
75.5 
315 
97.4 
11.9 
1.51 

287 
.62 

71.1 
14.1 
8.59 
235 
130 

3 -36 
1,090 

803 

, 71.5 

7.34 , 

.I53 

10300 
175 

15,ooo 
16.4 

7,150 
8.75 

11300 
8 5  

8.39 
8.08 
537 

9 5 8  
839 

83.9 
13.6 
5 .% 

1,050 
6.75 

136 
16.1 

1360 

3.26 I 
6.500 
6.64 

1,610 
161 

91.9. 
50.2 

33,000 
36. 

91,900 
9.190 

MATERIAL CATEGORY. D 
DUCIWORK 
DUCIWORK 
DUCIWORK 
EXTERIORMETALWALLPANELS 
EXTERIOR MEI’AL WALL PANELS 
INTERIOR-ALWALLPANELS 
 ORM METAL WALL PANELS 
LEAD FLASHING 
LOUVERS 
LOUVERS 
MESAL PANEL ROOF 
MESAL PANELROOF 

DUST 
METAL 
PAINT 
mAL 
PAINT 
MErAL 
PAINT 
LEAD 
MErAL 
PAINT 
MErAL 
PAINT 

5.74E-05 
0 

1.15E-03 
0 

1 S7E-04 
0 

8.14E-05 
0 
0 

136E-05 
0 

1.36E-04 

2.52 
889 

50.4 
146 

20.7 
22.5 
3.19 
17.5 
29.5 
138 
154 

21.8 

53.9 
3220 

539 
591 
221 

91.1 
34.1 
49.4 

.1.480 
14.8 
623 
233 

2 



' FEMF-OUfRIIFS - DRAFT 

Table Ell (Continued) septmrbtr 11. 199s 

MATERIAL CATEGORY: E 

ASPHALT 
CLAY PIPING 
CON- 
CON- BEAMS 
CON- COLUMNS 
CON- FOUNDATION 
CON- SLABS 
CONCRESE WALLS 
MASONRY 
MASONRY W A U S  

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

5.04E-03 
1 .MMS 
1.41E-03 
1.63- 
2.78E-M 
1 -47E-03 
9.38E-02 
6.48- 
5 .=E45 
2.78E-04 

=,a 
554 

35.100 
4,320 
1,680 

69,100 
169,000 
10,400 

461 
9.840 

552,000 
7,910 

468,000 
57,600 
22,400 

921,000 
2,260,000 

139,000 
16,800 

357.000 

MATERIAL CATEGORY: F 

ACID BRICK OTHER 7.56E-03 1,450 . 20,700 

MATERIAL CATEGORY G 

CEILING DEMOWON 
EXTERIOR TRANSITE PANELS 
FEEDER CABLE 
FIRE BRICK 
FLOORTILE 
INTERlORTRANSIIEPANELS 

OTHER 2.02E-06 14.7 
OTHER 2.38E-03 982 
MErAL 0 321 
OTHER 4.39- 391 
OTHER 4.89-5 178 
OTHER 1.79E-03 680 
OTHER 2.67E-03 1.060 

1,230 
17,500 
1,120 
5,590 
3,720 

12,300 
18.900 

MATERIAL CATEGORY: H 

COPPER PILE 
DUCIWORK INSULATION 
PERSONAL PR- EQUIPMENT 
PIPING INSULATION 

OTHER 
OTHER 
OTHER 
OTHER 

0 1,370 
2.55MH 12.1 

0 10.4 
3.43-5 45.4 

47,800 
5390 
6,860 

20.200 

MATERIAL CATEGORY I . 

BASIN LINERS 
BUILDING INSULATION 
DRYWALL 
FABRIC 
FABRIC ROOF 
FABRIC WALLS 
MlSCELuwEoUS DEBRIS 
NON PROCESS TRAILERS 
NON PROCESS TRALERS 
PERSONAL PROTECIWE EQUPMENT 
PROCESS 'IRAILERS 
PROCESS'IRAILERS 
Pvc CONDUrr 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
MFTAL 
PAINT 
OTHER 
METAL 
PAINT 
OTHER 

0 
5.1OM5 
3.03E-05 
2.3SE-06 
2.47E-07 
1.14E-07 

0 
0 

4.24E-06 
0 
0 

1.61E-06 
0 

69.2 
35. 
538 
1.15 
12.3 
5.68 
467 
896 
1 .n 
54.5 
209 
.669 
13.3 

2,140 
15,500 
20,400 

35.8 
382 
176 

31,200 ' 

305,000 
18.9 

36,000 
71,100 

7.15 
408 



Table B-11 (Continued) 

PVC PIPING ' OTHER 0 1-22 283 

ROOFING (BUILT UP) 
W I N D O W S . .  
WINMlWs 

OTHER 
OTHER 
PAINT 

2.01E-05 1mJ 
0 419 

1.65E-05 1.09 

29,000 

11.6 
21,000 ' 

WOOD OTHER 1 .osE-05 464 30,900 

MATEIUALCATEGORY. J 
DUCIWORK 
CYi-HEUWASTE 
Ull€ERWASTE 
CYi-HEUWAsLz 
PIPING (2" AND LESS) 
PIPING (2. AND LESS) 
PIPING (2" AND LESS) 
PIPING (2-ln" TO 4") 
PIPDUG (2-1/2' TO 4 3  
PIPING (2-1/2' TO 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PROCESSEQUIPMENT 
PROCESSEQUIPMENT 
PROCESS EQUIPMENT 
PRODUCT WASTE 
PRODUm WASTE 
PRODUCT WASTE 
SOIL PILE 
eTHoRNM WASTE 
THORNMWASTE 
THORNMWASTE 

DUST 
NON-RCRA 
RCRA 
U N C W  
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
NON-RCRA 
RCRA 
UNCHAR 
OTHER 
NON-RCRA 
RCRA 
UNCHAR 

5.16- 
0 
0 
0 

1.03- 
886E-05 . 

0 
1.61E-04 
6.25E45 

0. 
1.75E-04 
3.1lE-05 

0 
7.52- . 

3.65E-04 
0 
0 
0 
0 

2.50E-06 
0 
0 
0 

22.7 
3,500 
2,720 
3,120 
3 -53 
3.02 
66. 

5 -72 
2.23. 
107 

6.7" 
1.22 
127 

38.7 
18.8 . 

7,230 
5,180 
100. 

3,100 
47.300 
1,670 
6 -24 
396 

485 
268,000 
49,700 

224,000 
37.7 
64.6 
755 

61.2 
47.1 

1,220 
72.4 
26.1 

1,450 
414 
401 

82,800 ( 
85,400 
4,330 

16,800 
985,000 
63,000 

457 
14.100 

1273Eo1 454,000 9?300,000 

4 



Table B-12 FEMp-ou3-RIIFS - D M  
septrmba 11.1995 Source Term for Technetium-99 by Component 

r I 

1A 
1B 
1c 
2A 
2B 
2 c  
2D 
2E 
2F 
2G 
2H 
3A 
.3B 
3 c  
3D 
3E 
3F 
3G 
3H 
3J 
3K 
3L 
4A 
4B 
4c 
5A 
5B 
5c 
5D 
5E 
5F 
5G 
6A 
6B 
6C 
6D 
6E 
6F 
6G 
7A 
SA 
8B 
8C 
8D 
8E 
8F 
9A 
9B 
9 c  
9D 
9E 

1.790E-03 
2.110E-05 
1.240E-05 
4.3 10E-03 
1.010E-05 
5.120E-06 
3.590E-04 
1.9 10E-06 
6.440E-06 
2.850E-06 
3.970E-06 
3.900E-05 
3.740E-06 
7.240E-06 
7.870E-06 
2.980E-04 
1.760E-06 
2.680E-06 
1.660E-05 
1 S70E-03 
1.180E-06 

.4.030E-06 
2.190E-03 
2.470E-05 
1.190E-05 
3 -2OOE-03 
7.550E-06 
1.530E-06 
1.880E-05 
6.380E-06 
1.370E-05 

* 2.550E-06 
9.670E-03 
4.900E-06 
2.360E-05 
1.520E-06 
9.940E-07 
9.300E-05 
2.120E-05 
2.180E-03 
6.940E-03 
6.120E-06 
8.450E4.M 
1.2 10E-05 
3.360E-07 
4.560E-09 
5.800E-02 
5.320E-05 
9.4 90E-07 
3.3 1 OE-06 
9.820E-08 

3,310 
1,030 

581 
8,940 

3 14 
20 1 
488 
137 
324 
152 
162 

1,790 
125 . 
289 
702 

2,020 
125 

97.5 
206 
662 
55.8 
242 

9,490 
1,230 

392 
11,300 

3 17 
94.8 

1,720 
307 
688 
111 

29,500 
89.2 
42.5 
76.2 
64.8 
200 

1,320 
29,000 
5,890 

268 
3,260 

652 
22.9 
-791 

6,820 
178 

50.4 
110 

3.08 

81,800 
13,700 
7,750 

248,000 
10,900 
5,030 

15,500 
8,760 

10,000 
9,4 10 
2,170 

33,000 
1,870 

11,500 
46,700 
49,700 
2,560 
2,240 

14,700 
23,900 

1,010 
8,860 

175,000 
16,600 
6,970 

303,000 
6,690 
2,050 

40,400 
4,280 
9,220 
1,510 

566,000 
1,200 

725 
1,150 
1,500 
4,350 

25,300 
387,000 
137,000 

5,340 
75,200 
8,020 

3 15 
45.2 

144,000 
3,220 

690 
1,640 
59.3 



Table B-12 (Continued) 
FEMp-OU3-lWFS - DRAFT 

scptanber 11. 1995 

9F 
’ 10A 

1OB 
1oc 
1OD 
1OE 
11 
12A 
12B 
12c 
12D 
13A 
13B 
13C 
130 
14A 
14B 
15A 
15B 
16A 
16B 
16C 
16D 
16E 
16F 
16G 
16H 
16J 
18A 
18B 
18C 
18D 
18E 
18G 
18H 
18J 
18K 
18L 
18M 
18P 

19A 
19B 
19c 
1 9D 
19E 
20A 
20B 
20c 
200 
20E 

184 

3.160E-05 
1.770E-04 
5.990E-06 
8.830E-06 
5.760E-05 
3.660E-06 
2.750E-04 
1.310E-04 
1.450E-05 
3.620E-06 
9.100E-06 
1 S70E-03 
8.740E-06 
3.630E-05 
2.020E-05 
1.290E-04 
2.340E-07 
1.990E-03 
1.640E-06 
1.18OE-05 

’ 2.970E-06 
7.070E-08 
2.020E-06 
9.160E-07 
1.3 20E-07 
1.320E-07 
3.580E-07 
3 S8OE-07 
1.370E-06 
1.3 90E-03 
4.900E-06 
8.160E-06 
4.680E-09 
9.330E-06 
2.770E-04 
2.690E-06 
1.090E-08 
1.09OE-08 
1.860E-05 
1.240E-06 
3.140E-06 
7.150E-05 
1.220E-05 
7.750E-06 
3.330506 
4.170E-07 
2.770E-06 
3.540E-05 
1.800E-05 
1.420E-05 
3.700E-07 

43 -4 
7,480 

225 
417 
146 
179 

12,300 
4,680 

689 
180 
456 

2,890 
3% 
154 
286 

4,420 
8.88 

13,800 
90.4 
619 
117 

7.33 
92. 
264 
9.59 
9.79 
21.5 
21.5 
71.3 
599 
212 
670 
35.2 
25.2 
566 
133 
19.4 
19.4 
878 
2 17 
240 

3,530 
618 
376 
181 

32.5 
180 

1,980 
1,030 

796 
22.1 

. 

65 1 
149,000 

3,610 
5,700 
1,940 
2,490 

267,000 
94,400 
10,200 
2,530 
6,400 

58,200 
7,230 , 

2,730 
13,300 
83,000 

358 
256,000 

2,3 90 
12,000 
4,060 

297 
2,500 

10,600 
288 
29 1 

1,060 
1,060 
1,590 
8,970 
2,830 

14,500 
1,200 

556 
43,700 

1,770 
66 1 
666 

11,800 
19,200 
8,080 

66,600 
13,800 ’ 
6,590 

14,400 
1,060 
2,950 

29,300 
193,000 

9,680 
727 

2 



Table B-12 (Continued) 
FEMp-oU3-RIIFs - DRAFT 

scptcmbcr 11,1995 

20F 
20G 
20H 
22A 
22B 
22c 
22D 
22E 
23 
24A 
24B 
25A 
25B 
25c 
25D 
2% 
25F 
25G 
25H 
25J 
26A 
26B 
26C 
28A 
28B 
28C 
28D 
28E 
28F 
28G 
30A 
30B 
3 1A 
3 1B 
32A 
32B 
35A 
37 
38A 
38B 
39A 
39B 
39c 
3 9D 
45A 
45B 
46 
51 
53 A 
53B 
54A 

3.710E-07 
4.630E-07 
2.130E-05 
1.140E-06 
5.880E-07 

3.070E-06 
6.720E-05 
8.660E-08 
6.930E-06 
5.640E-06 
3.350E-06 
8.260E-07 
5.420E-06 
2.440E-06 
1.920E-05 
1 -690E-05 
1.100E-05 
4.750E-06 
3.940E-07 
2.3 3 OE-05 
1.550E-05 
6.800E-07 
2.420E-05 
1 S80E-05 
8.590E-08 . 
7.000E-08 
2.450E-07 
7.680E-07 
2.440E-07 
4.070E-05 
5.860E-07 
5.890E-05 
5.830E-06 
2.040E-05 
3.290E-06 
O.OOOE+OO 
1.930E-04 
4.220E-06 
4.3 90E-07 

' 2.120E-05 
2.240E-05 
3.250E-07 
1 S2OE-06 
6.590E-05 
3.140E-07 
3 -340E-05 
8.3 30E-05 
1.680E-04 
1.99OE-05 
2.120E-04 

8.94OE-10 

22.2 
28.7 

1,000 
57.6 
34.3 
5.47 
146 

3,210 
4.93 
321 
264 
161 

41.3 
259 
117 
729 
473 
517 
217 
18.9 
485 

.1,3 10 
31.2 . 

1,100 
83 5 

6.29 
4.25 
12.3 
12.3 
12. 

1,690 
32.9 
715 
274 

1,020 
163 
1.03 

1,250 
230 
63.7 
288 ' 

513, 
22.1 
70. 

1,520 
1.48 

1,360 
7,970 
7,490 
1,050 
1,930 

74 1 
1,230 

14,500 
1,290 
1,010 
25.1 

2,060 
42,200 

81. 
4,650 
5,350 
2,580 

' 743 
3,930 

. 1,730 
13,100 
6,280 
6,920 
2,920 

326 
9,760 

11,900. 
834 

19,100 
15,100 

279 
27 1 
173 
175 
172 

24,100 
599 

13,900 
3,650 

18,500 
2,230 
9.16 

32,800 
4,210 
2,500 
4,300 
6,860 

812 
1,680 

23,800 
194 

19,300 
203,000 
124,000 
14,300 
56,700 

3 



Table B-12 (Continued) 
FDIp-oU3-RIIFS - DRAFT 

scptembcr 11. 1995 

54B 
54c 
55A 
55B 
56A 
56B 
56C 
60 
61 
62 
63 
64 

.65 
66 
67 
68 
69 
71 
72 
73A 
74A 
74B 
74c 
74D 
74E 
74F 
74G 
74H 
74J 
74K 
74L 
74M 
74N 
74P 

74R 
74s 
74T 
74u 
74v 
74w 
77 
78 
79 
80 
81 
82 
89 
G-002 
G-004 
G-006 

744 

4.000E-06 
3.590E-06 
1.020E44 
4.600E-05 
1.370E-05 
4.000E-08 
5.120E-08 
2.510E-05 
3.340E-06 
6.050E46 
4.560E-05. 
7.210E-05 
1.330E-05 
1.320E-04 
4.9 1 OE-05 
1.440E-05 
1.870E-04 
4.440E-03 
2.340E46 
2.070E-06 
9.780E-06 

.2.180€-05 
2.460E-05 
1.990E-05 
3.570E-05 
2.570E-06 
7.140E-05 
4.090E-06 
2.560E-06 
2.550E-04 
3.200E-04 
8.3 50E-05 
5.23 OE-06 
5.4 10E-05 
1.680E-05 
5.360E-05 
2.570E-06 
1.5 10E-02 
5.010E-06 
2.150E-06 
5.430E-06 
2.300E-05 
1.680E-05 
2.100E-05 
1.730E-05 
1.450E-05 
1.920E-05 
5.820E-04 
5.560E-03 
1.280E-06 
1.610E-06 

202 
126 
444 
24 1 
647 
3.92 
5.38 

1,200 
167 
2% 

2,360 
1,220 

729 . 
405 
233 
43 1 
788 

1,840 
121 
97. 

290 
412 
543 
369 
640 
65.4 
176 
113 
114 
383 

1,050 
908 
245 

2,470 
94.4 
154 
120 

33,600 
23 5 
101 
206 

1,170 
980 

1,070 
903 
786 
980 

28,300 
45,700 

1,040 
210 

3,530 
3,110 

12,000 
3,700 
9,220 

3 57 
373 

16,000 
2,290 
3,990 

39,800 
18,600 
10,000 
11,100 
3,330 
6,110 

15,100 
30,900 

1,880 
1,290 
3,860 
5,500 
7,240 
4,920 
8,530 . 

872 
2,350 
1,500 
1,530 
5,100 

14,000 
12,100 
3,270 

32,900 
1,290 
2,050 
1,610 

3,140 
1,350 
2,750 

15,500 
24,100 
14,200 
12,300 
9,970 

15,600 
498,000 
743,000 
27,000 
71,100 

448,000 ' 



L 7 1 7 2  

Table B-12 (Continued) 
FEMP-OU3-RvFs - DRAFT 

scptember 11.1995 

G-007 4.240E-06 
G-008 1.680E-06 
G-011 O.OOOE+OO 
G-013 2.500E-06 
GRID 1 1.560E-06 
GRID 10 6.280E-06 
GRID 11 1.710E-05 
GRID 12 1.150E-05 
GRID 13 3.290E-05 
GRID 14 8.320E-06 
GRID 15 3.090E-07 
GRID 16 5.210E-06 
GRID 17 3.600E-06 
GRID 18 1.000E-04 
GRID 19 2.700E-05 
GRID 2 3.600E-06 
GRID 20 1.760E-05 
GRID 21 8.580E-07 
GRID 22 9.920E-07 
GRID 23 1.220E-07 
GRID 24 5.180E-07 
GRID 25 1.850E-05 
GRID 26 5.330E-06 
GRID 27 4.2 10E-06 
GRID 28 7.240E-08 
GRID 29 3.250E-08 
GRID 3 1.030E-05 
GRID 30 2.220E48 
GRID 31 1.3 90E-06 
GRID 32 1.100E-06 
GRID 33 7.920E-08 
GRID 4 1.020E-05 
GRID 5 4.240E-05 
GRID 6 3.610E-05 
GRID 7 7.120E-06 
GRID 8 2.020E-06 
GRID 9 3.970E-06 
P-004 O.OOOE+OO 
TS-001 8.260E-08 
TS-002 1.150E-07 
TS-003 2.700E-08 
TS-004 2.340E-07 
TS-005 2.360E-07 
TS-006 2.930E-08 

m 1.270E-01 

898 
589 

19,800 
47,300 

136 
458 
977 
619 

1,650 
645 
57.6 
295 

4,850 
1,570 

23 3 
989 
128 

80.8 
3 18 
71.2 

1,010 
343 
278 
11.1 
25.8 
604 
139 
305 
139 
15.6 
553 

2,040 
1,860 

422 
129 
320 

1,370 
57.6 
75.1 
15.7 
125 
125 

15.2 

454,000 

. 1,010 

305,000 
2,700 

725,000 
985,000 

3,300 
8,030 

14,900 
8,890 

22,400 
10,100 

641 
5,620 
7,260 . 

66,800 
23,500 
3,660 

14,200 
2,340 
2,150 
1,810 
1,650 

14,900 
5,890 
4,100 
81.8 
3 95 

9,030 
2,960 
8,490 
2,350 

222 
7,650 

27,300 
25,800 
6,120 
1,680 
6,250 

47,800 
83 5 
764 
20 1 

1,560 
1,590 

9J00,000 

. .  

5 000075 



Table B-I3 FEMp-OU3-RYFs - DRAFT 

Source Term for Technetium-99 by Component Category and 
Material category 

Septcmberll. 19 

MATERIAL CATEGORY A 
' . 1  S T R U c r U R A L A N D M I s C . ~  

1 s T R U ~ A N D M I s C . s Z z a  

MATERIAL CATEGORY: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

coNDrn/wIRE(2'ANDLESS) 
coNDrn/wIRE (2' AND LESS) 
CONDWl'/WIRE (2-1/2. TO 4") 
CONDUIX'/wIRE (2-1/2' TO 4 3  
C O N D r n W C A B L E  TRAY (OVER 4 9  
c 0 N D r n W C A B I . E  TRAY (OVER 4 3  
DOORS 
DOORS 
ELurrrucALEQuIPMENT 
ELurrrucALEQUIPMENT 
JXECITUCAL FKruREs 
ELurrrucAL FlxTUms 
ELECIRICAL TRANSFORMERS 
ELECIRICAL TRANSFORMERS 
W A C  EQUIPMENT 
W A C  EQUIPMENT 
MATERIAL HANDLING EQUIPMENT 
MArrruAtHANDLINGEQUIPhGNT 
M I s c E L u I N E o u s ~ c A L m s  
MISCELLANEOUS ELECTRICAL m s  
PIPING (2" AND LESS) 
PIPING (2' AND LESS) 
PIPING (2-1/2" TO 4 9  
PIPING (2-1/2' TO 4 9  
PIPING (OVER 4 3  
PIPING (OVER 4 9  
PROCESS EQUIPMENT 
PROCESS EQUIPMENT. 

METAL 
PAINT 

DUST 
MErAL 
DUST 
MErAL 
DUST 
METAL 
MErAL 
PAINT 
MErAL. 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 

'MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
mAL 
PAINT 

METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 

0 
5.62- 

1.64E-06 
0 

6.80-7 
0 

3.m-07 
0 
0 

4.47Eo6 
0 

3.49E-06 
0 

4.68- 
0 

7.58E-08 
0 

3.72- 
0 

1 .00E-07 
0 

2 3 2 M 8  
0 

3.73E-06 
0 

1.47Eo6 
0 

2.18Eo6 
0 

3.52E-06 

0 
3.87E-07 

0 
4.14M7 

0 
1.12M8 

0 
4.15M7 

0 
1.64Ew 

0 
2.43 E47 

0 
3 -92E-07 

263 
3.87 

.704 
75 -8 
.29 1 
91. 

.147 
49.1 
48.6 
2.27 
66.9 
1.61 
34. 

2.12 
19. 

.035 
66.9 
1.67 
2.7 

.042 
5 -75 
.061 
105 

1.69 
106 

.635 
120 

.956 
183 

1.56 

7.42 
.179 
7.45 
.186 

3 
.005 
11.6 
-188 
11.8 
.071 
13.3 
.lo6 
20.3 
.174 

1,070 
41.4 

15.1 
45 1 

6 -22 
838 

3.15 
590 

2,430 
24.3 

10,300 
17.2 

5,450 
22.1 
440 
369 

14,600 
17.8 
603 
.447 
230 
.652 
930 
18.1 

1,470 
13.6 

2,720 
10.2 

15,300 
16.7 

1,150 
1.91 

1,620 
1.98 
67. 
.os 
103 

2.01 
165 
1.51 
302 
1.14 

1,700 
1.86 

MATERIAL CATEGORY: C 
1 ELEcrrucALEQUIPMENT 
1 ELECTRICALEQUIPMENT 
1 HVACEQUIPMENT 
1 HVACEQUIPMENT 
1 MATERIALHANDLINGEQUIPMENT 
1 MATERIALHANDLINGEQUIPMENT 
1 PIPINGQ'ANDLESS) 
1 PIPINGQ'ANDLESS) 
1 PIPING (2-1/2' TO 4 3  
1 PIPING (2-1/2' TO 4 3  
1 PIPING (0-4') 
1 PIPING(OVER4') 
1 PROCESSEQUIPMENT 
1 PROCESsEQmmNT 

I 



Table kl3 (Continued) 
FEMp-OU3-RVFS - DRAFT 

scpcemba 11. 19 

MATERIAL CATEGORY Q 
1 DUCIWORK 
1 DUCIWORK 
1 DUCIWORX 
1 EXTERlORMETALWALLPANELS 
1 EXTERIORMETALWALLPANELS 
1 INTERIORMETALWALLPANEIS 
1 INTERIORMETALWALLPANEIS 
1 LEADFLASHING 
1 LOUVERS 
1 LOUVERS 
1 MEI'ALPANELROOF 
1 MEI'ALPANELROOF 

MATERIAL CATEGORY E 
1 CLAYPIPING 
1 CON- 
1 CONCREIEBEAMS 
1 CONCREIECOLUMNS 
1 CONCRFIZ FOUNDATION 
1 CONCRFIZSLABS 
1 CONCREEWALLS 
1 MASONRY 
1 MASONRYWALLS 

MATERTAL CATEGORY: 6 
1 CEILINGDEMOLrnON 
1 EXTERIORTRANSIIEPANELS 
1 FLOORTILE 
1 LNlzRMlRTRANSmPANELS 
1 TRANSmROOF 

MATERIAL, CATEGORY _H 
1 DUClWORK INSULATION 
1 PERSONALPRUIECIWEEQUIPMENT 
1 PIPINGINSULATION 

MATERIAL CATEGORY: I 
1 BUILDINGINSULATION 
1 DRYWALL 
1 MISCELLANEOUSDEgRIS 
1 NONPROCESSTWULERS 
1 NONPROCESTWULERS 
1 PERSONALPROECTWEEQUIPMENT 
1 PROCESSlRAILERs 
1 PROCEsslRAILERs 
1 PVCCONDUrr 
1 ROOFING(BUILTUP) 
1 WINDOWS 
1 WINDOWS 

DUST 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
LEAD 
-AL 
PAINT 
METAL 
PAIKT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
METAL 
PAINT 
OTHER 
METAL 
PAINT 
OTHER 
OTHER 
OTHER 
PAJNT 

8.08-7 
0 

1 . 6 W 5  
0 

2.03E-07 
0 

1.76-8 
0 
0 

1.52-7 
' 0  

2.38E-07 

5.13-8 
7.08E-06 
5.19MS ' 
2.27E-05 
4.86E-05 
3 . 7 1 W  
4.41-5 
6.82E-07. 
8.15E-05 

1.42E-07 
1.39-7 
2.24E-06 
157E-07 
1.41E-07 

3.73-8 
0 

4.41-8 

1.13-7 
6.80E-06 

0 
0 

4.24E-06 
0 
0 

1.61E-06 
0 

7.05E-06 
0 

3 . n m 7  

-403 
142 

8.07 
8.38 
1.19 
1.6 

-227 
-1s 

1.38 
.065 
10.5 
1.49 

2.67 
332 

2,220 
959 

2,280 
14,700 
1,920 
355 

4,240 

7.4 
7.24 
117 

8.17 
733  

1.94 
235 
2 3  

5.89 
355 

975 
896 
1 .?7 
1.24 
209 
.669 
-287 
367 

63.5 
.165 

8.63 
516 

863 
34. 

12.7 
6.48 
2.43 
-422 
69. 

, -69 
42.6 

16. 

38.2 
4,430 

29,600 
12,800 
30,400 

195 ,000 
25,700 

1,290 
154,000' 

617 
129 

2,430 
148 
130 

863 
156 

1,020 

2,620 
13,400 
6,500 

305,000 
18.9 
816 

71,100 
7.15 
8.83 

10,200 
3,180 

1.76 



c 

0 

Table B-l3 (Continued) 

3 

FEMP-OU3-RvFs - DRAFT 
Septemkr 11. 19 

1 WOOD 1.27E-08 -66 44. 

MATERIAL CATEGORY J 

MATERIAL CATEGORY: A 
2 srRucruRALANDMISc.sTEEL 
2 sTRucruRALANDMISc.sTEEL 

MATERIAL CATEGORY 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

CONDurrlwIRE(2'ANDLEss) 
c0NDurrm (2" AND LESS) 
CONDUITNIRE (2-1/2" TO 4 3  
CONDWlwIRE (2-112' TO 4') 
C O N D r n r n C A B L E  TRAY (OVER 4 3  
coNDrn/wlRE4cABLE TRAY (OVER 4') 
DOORS 
DOORS 
ELEcrarcALEQulpMENT 
ELEcrrucALEQuIpMENT 
ELEcnucAL FmTuREs 
ELECTRICAL FmTuREs 
m C A L  TRANSFORMERS 
ELEcrarCAL TRANSFORMERS 
ELEcnuCALWIRJNG 
HVAC EQUIPMENT 
HVAC EQUIPMENT 
MA- HANDLING EQUIPMENT 
MATERIALHANDLING EQUIPMENT 
MISCULANEOUS ELECTRICAL rl'EMS 
MISCELLANEOUS ELIZCIRICAL ITEMS 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2-1/2. TO 4') 

PIPING (2-1R' TO 4') 
PIPING (OVER 4') 

PIPING (OVER 4') 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 

MATERIAL CATEGORY: C 
2 ELEmRIcALEQuIPh4ENT 
2 UEcrrUcALEQuIPMENT 
2 HVACEQUIPMENT 
2 HVACEQUIPMENT 
2 MATERIALHANDLINGEQUIPMENT 
2 M A ~ H A N D L I N G E Q U I P h E N T  

2 PIPING(2'ANDLESS) 
2. PIPING(2'ANDLESS) 

METAL 
PAINT 

DUST 
MmAL 
DUST 
METAL 
DUST 
METAL 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
mAL 
PAINT 

METAL 
PAINT 
m A L  
PAINT 
METAL 
PAINT 
METAL 
PAINT 

0 
937E-01 

2.12-8 
0 .  

1 .qsm 
0 

1.37E-10 
0 
0 

1 .ME47 
0 

1.08E-09 
0 

2.66E-08 
0 

6.00E-10 
0 
0 

3.23E-09 
0 

7.96E-10 
0 

5.83E-08 
0 

2.20E-08 
0 

2.07E68 
0 

2.78E-08 
0 

2.09E-09 

0 
1.20E-10 

0 
3.57E-10 

0 
8.75E-11 

0 
2.45E-09 

1,450 
18. 

.435 
46.9 
.039 
12.1 
.004 
1.36 
44.9 
2.1 

2.08 
-023 
8.15 
SO8 ' 

16. 
.011 
1 .44 
531 
.046 
658 
.M4 
99.5 
1 .05 
32.1 
SO3 
63.5 
-385 
58. 

-55 1 
7.97 
.034 

5,910 
192 

9.31 
279 
329 
112 

.087 
16.4 

2,240 
22.5 
146 

.244 
1,300 
5.43 . 
640 
.117 
5.02 
404 
.496 
342 
254  

3,980 
11.3 
285 

5.38 
887 

8.24 
1,310 
5.89 
332 
363 

16.3 
.027 
45. 

.OS5 
38. 

-028 
31.7 
.598 

232 
.003 
.59 

.005 
-732 
.003 
3 5 7  
.OS6 



Table B-13 (Continued) 
FEMp-OW3-RuFs - DRAFT 

seprcmber 11.19 

2 PIPING (2-1/2’ TO 4 3  
2 PIPING(0-43 
2 PIPING (0-4’) 
2 PROCESSEQUIPMENT 
2 PROCESSEQUIPMENT 

MATERIAL CATEGORY Q 
2 DUClWORK 
2 DUCIWORK 
2 DUClWORK 
2 -ORMETALWALLPANELS 
2 EXEUIORMErALWALLPANELS 
2 INTERIORMETALWALLPANELS 
2 INTERIORMFTALWALLPANELS 
2 LEADFLASHING 
2 LOWERS 
2 LOWERS 
2 METALPANELROOF 
2 METALPANELROOF 

MATERIAL CATEGORY: E 
2 CLAYPIPING 
2 CONCRETE 
2 CONCRFIZFOUNDATION 
2 CONCREI‘ESLABS 
2 CONCRFIZWALLS 
2 MASONRYWALLS 

MATERIAL CATEGORY E 
2 CEILINGDEMO~ON 
2 EXIZRIORTRANSrrZPANELS 
2 FIREBRICK 
2 FLOORTILE 
2 INTERIORTRANSmPANELS 
2 TRANSlTEROOF 

MATERIAL CATEGORY: 
2 DUClWORK INSULATION 
2 PERSONAL PRUIECIWE EQUIPMENT 
2 PIPINGINSULATION 

MATERIAL CATEGORY 1 
2 BUILDINGINSULATION 
2 DRYWALL 
2 FABRICROOF 
2 FABRICWALLS 
2 MISCELLANEOUSDEBRIS 
2 PERSONALPROXECIWEEQUIPMENT 
2 PvccoNDurr 
2 ROOFDUG(BULLTUP) 

PAINT 
METAL 
PAINT 
METAL. 
PAINT 

DUST 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
LEAD 
METAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
mHER 

OTHER 
OTHER 
mHER 

OTHER 
OTHER 
OTHER 
mHER 
OTHER 
OTIW 
OTHER 
OTHER 

0 
2.30E-09 

0 
3.08E49 

0 
2.30E-10 

4.70E-10 
0 

9.40EU9 
0 

4.89E-07 
0 

1 A M 8  
0 
0 

1.40E-08 
0 

739E-07 

1.82E-08 
9.51E-06 
7.14- 
6.36E43 
2.78E-06 
1.65E-05 

3.82E49 
8.87E-07 
552507 
7.45E-09 
239E-07 
1.55E-06 

7.78E-10 
‘ 0  

2.19E-08 

5.49E-08 
8.91508 
2.47E-07 
1.14E-07 

0 
0 
0 

3 . 4 4 m  

.043 
6.45 
.061 
.885 
.004 

. .008 
2.83 
.161 
63.5 

9. 
1.34 
.189 
2.15 
4.85 
2.26 
90.7 
12.8 

.95 1 
446 

33300 
13,200 

90.2 
859 

.I79 
41.6 
26.8 

.41 
11.2 
72.6 

-039 
1.95 
1.08 

2.92 
4.42 
123 
5.68 
42. 

10.2 
.258 
179 

98.7 
.916 
146 

.655 
37. 
.04 

.172 
103 
1-72 
258 

96.3 
5.41 
2.02 
6.06 
242 

2.42 
367 
137 

13.6 
. 5,940 

446,000 
176,000 

1,200 
31,300 

14.9 
740 
383 

8.53 
203 

1,290 

17.2 
1,290 

482 

1,290 
168 
3 82 
176 

2,800 
6,770 
7.94 

4,970 



Table B-l3 (Continued) 
F€MP-OU3-RI/FS - DRAFT 

Scptanba 11, 19 

2 WmDOws OTHER 0 49.1 2,450 
2 WmDOws 136 
2 WOOD 270 

MATERIAL CATEGORY: J 

PAINT 5.65- .127 
OTHER 7 . m  4.05 

MATERIAL CATEGORY A 
3 s T R U ~ A N D M I S c . S T E E L  
3 sTRucNRALANDMIsc.sTEEL 

MATERIAL CATEGORY 

0 
2.51EM 

8,300 , 

115 

3 
3 
3 
'3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

CONDUrrlWIRE (2" AND LESS) 

CONDuIT/wIRE (2-112' TO 4") 
CONDUTI'm (2-1/2" TO 4 3  
coNDUrr/wxRE/cABLE TRAY (OVER 43 
CONDUlTIWIWCABLE TRAY (OVER 4') 
DOORS 
DOORS 
ELECTRICALEQUIPMENT 
ELECTRICALEQUIPMENT 
ELEcrIucAL RXTURES 
ELECTRICAL RXTURES 
ELECTRICAL TRANSFORMERS 
ELECTRICAL TRANSFORMERS 
ELEClWCALWIRING 
HVAC EQUIPMENT 
HVAC EQUIPMENT 
MATERIAL HANDLING EQUIPMENT 
MATERTALHANDLINGEQUIPMENT 
MIscEuANEous ELECTRICAL m s  
MIscuLANEous ELEcrRxcAL m s  
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 

coNDm/wxR€ (2' AND LESS) 

PIPING (2-112' TO 4 3  
PIPING (2-112' TO 4") 
PIPING (2-112' TO 4") 
PIPJNG (OVER 4') 
PIPING (OVER 4 3  
PIPING (OVER 4") 
PROCESS EQUIPMENT 
PROCESS EQUIPMEKT 
pRocEssEQuIpMENT 

MATERIAL CATEGORY C 
3 ELEcrrucALEQUIPMENT 
3 ELECTRICALEQUIPMENT 

METAL 
PAINT 

DUST 
METAL 
DUST 
MErAL 
DUST 
MErAL 
MErAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
mAL 
PAINT 
METAL 
METAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
CRUD 
DUST 
SSMETAL 
CRUD 
DUST 
ss MErAL 
CRUD 
DUST 
ss M E r a  
CRUD 
DUST 
SS MFTAL 

METAL 
PAINT 

1.60E-04 
0 

2.96E-05 
0 

4.88E-06 
0 
0 

9.99E-05 
' 0  

1.96- 
0 

1.61- 
0 

1.33E-06 
0 
0 

1 A6E-04 
0 

1 39E-04 
0 

4.45M5 
1 mE-04 
1.1OMS 

0 
1.60E-04 
7.76- 

0 
1.74E-04 
3.95E-06 

0 
7.44E-04 
4.5 1 E-05 

0 

0 
2.18E-05 

6.28 
678 
1.11 
348 
.188 
62.6 
73.7 
3.45 
741 

9.94 
87.5 
5 -46 
41.1 
-033 
7.91 
221 

4.74 
523 
6.15 
210 

2.23 
3.11 
-33 1 
749 

4.93 
2.38 
756 

5 -34 
-12 

504 
33.4 
2.03 

8,500 

82.3 
1.11 

33,800 
1,230 

134 
4,030 
23 .I 

3,200 
4.02 
753 

3,690 
36.9 

63.800 
106 

14,000 
58.3 

1,440 
.355 
27.6 

41,300 
50.7 

88,700 
65.8 

8,400 
23.8 
33 -2 
7.08 

6,640 
52.7 
5.1 

10,500 
57.1 
2.57 

11,400 
358 
43.4 

716,000 

7.100 
11.8 



Table B-l3 (Continued) 
FEMp-OU3-WFS - DRAFT 

scptcmba 11.19 

3 
3 
3 
3 
3 
3 
3 
3 .  
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

W A C  EQUIPMENT 
W X h H A N D L I N G  EQUJPMENT 
MATERIALHANDLING EQUIPMENT 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2. AND LESS) 
PIPING (2' AND LESS) 
PIPING (2-112' TO 4 3  
PIPING (2-112" TO 4') 
PIPING (2-112' TO 4 3  
PIPING (2-112" TO 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4") 
PIPING (OVER 4") 

PIPING (OVER 4') 
PROCESSEQUIPMENT 
PROCESSEQUIPMENT 
PROCESS EQUIPMENT 
PROCESSEQUIPMENT 

MATERIAL CATEGORY D 
3 DUCIWORK 
3 DUCTWORK 
3 DUCTWORK 
3 EXTERIORMETALWALLPANELS 
3 EXTERIORMETALWALLPANELS 
3 INTERIORMETALWALLPANELS 
3 INTERIORMETALWALLPANELS 
3 LEADFLASHING 
3 LOUVERS 
3 LOWERS 
3 WAL.PANELROOF 
3 METALPANELROOF 

MATERIAL CATEGORY: E 
CLAY PIF'ING 
CON- 
CONCRFIZ BEAMS 
CONCRETE COLUMNS 
CONCRETr FOUNDATION 
CONCRFIZ SLABS 
CON- WALLS 
MASONRY 
MASONRY WALLS 

PAINT 
METAL 
PAINT 
CRUD 
DUST 
SSMErAL 
UNH 
CRUD 
DUST 
SSMErAL 
UNH 
CRUD 
DUST 
ss mAL 
UNH 
CRUD 
DUST 
SSmAL 
UNH 

DUST 
METAL 
PAINT 
METAL 
PAINT 
mAL 
PAINT 
LEAD 
METAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

1.62-5 
0 

1.21E-05 
2.27E-05 
1.1oE-05 

0 
0 

3 54E-05 
7 -76- 

0 
0 

3.87E-05 
. 3 . 9 5 m  . 

' 0  
0 

1.66- 
451E-05 

0 
0 

5.65E-05 
0 

1.13Un 
0 

1.51- 
0 

8.08E-05 
0 
0 

1.29E-05 
0 

131E-04 

1.60E-07 
8.11- 
1.03- 
2.54- 
4.34E-04 
6.91E-02 
4 . 9 4 w  
5.04E-05 
1.36- 

-526 
58.1 
.683 
.69 

.331 
83.1 
6.46 
1.1 

-238 
84. 

10.3 
1.19 
.I2 

56.1 
11.1 
7.43 
2 .M 
942 
694 

2.03 
714 

40.5 
35.7 

14.8 
2.1 

13.4 
12.2 
.571 
22;4 
3.17 

5:05 

8.33 
9,480 
1,730 

677 
20,400 
32,700 
3,480 

370 
2,630 

5.62 
9,860 
7.32 
7.38 
7.08 
738 

73.8 
11.7 
5.1 

1,170 
117 

12.7 
2.57 

1,270 
127 

79.5 
43.4 

79,500 
7,950 

43.3 
2,590 . 

433 
145 

54.2 
60. 

225 
37.6 
611 

6.11 
90.8 
33.9 

119 
126,000 
23,100 
9,040 

272,000 
436,000 
46,500 
13,500 
95,400 

MATERIAL CATEGORY _F 
3 ACIDBRICK OTHER 4.9z-03 1,030 14,700 

MATERIAL CATEGORY: G 
3 CEILINGDEMOLITION OTHER 1.78E-06 5.83 

6 



Table 33-13 (Continued) 

3 EXTERIORTRANSlTEPANELS OTHER 2.37Eo3 747 13,300 
3 FIREBRICK 
3 FLOORTILE 
3 INTERIORTRANSTIZPANELS 
3 TRANSmROOF 

MATERIAL CATEGORY 
3 DUCIWORK INSULATION 
3 PERSONALPROTECIWEEQUIPMENT 
3 PIPINGINSULATION 

MATERIAL CATEGORY I 
3 BUILDINGINSULATION 
3 DRYWALL 
3 FABRIC 
3 MISCELLANEOUSDEBRIS 
3 PERSONALPROTECIWEEQUIPMFNT 
3 WCCONDUrr 
3 ROOFXNG(BUILTUP) 
3 WINDOWS 
3 WINMlWs 

. 3 WOOD 

MATERIAL CATEGORY J 
3 DUCIWORK 
3 PIPING(2'ANDLESS) 
3 PIPINGQ'ANDLESS) 
3 PIPINGQ'ANDLESS) 
3 PIPING (2-1/2' TO 4 3  
3 PIPWG (2-1R' TO 4 3  
3 PIPING (2-1/2" TO 4 3  
3 PIPING(OVER4') 
3 PIPXNG(OVER49 
3 PIPING(OVER43 
3 PROCESSEQUIPMENT 
3 PROCESSEQUIPMEKT 
3 PROCESSMUIFJMENT 

OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
PAINT 
OTHER 

DUST 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 

4 . 1 8 W  
4.60E-05 
1.78E43 
2.66E-03 

2.55E-05 
0 

3.36E-05 

s.osE-05 
2.23-5 
2.35E-06 

0 
0 
0 

7.76E-06 
0 

1.59E-05 
9.96M8 

5.08E-04 ' 
1.02E-04 
8.81305 

0 
1.60E-04 
6.2OFi-05 

0 
1.74E-04 
3.1 6E-05 

0 
7.44E-04 
3.61E-04 

0 

130 
52.2 
536 
798 

9.75 
4.23 
14.5 

20.2 
164 . 

1.15 
242 

22.2 
4.8 
404 
257 
.668 
5.19 

18.2 
3.11 
2.65 
58.1 
4.93 
1-91 
92.3 
534  
.% 1 
100. 
33.4 
16.2 

6,260 

1,860 
1,090 
9,700 

14,200 

4,330 
2,790 
6,430 

8,960 
6,240 
35.8 

16,200 
14,700 

1 48 
11,200 
12,900 

7:14 
346 

390 
33.2 
56.6 
'664 
52.7 
40.8 

1,050 
57.1 
20.6 

1,140 
358 
347 . 

71.600 

MATERIAL CATEGORY A 
4 mucxwRALANDMIsc.sTEEL 
4 sTRucxwRALANDMIsc.sTEEL 

MATERIAL CATEGORY 12 
4 coNDuIr/wlRE (2' AND LESS) 
4 coNDUrr/wlRE (2" AND LESS) 
4 CONDm/wlRE (2-ln" TO 4') 
4 CONDUrr/WIRE (2-1/2. TO 4 3  
4 C O N D m ~ c A B L E T R A Y  (OVER 4") 
4 C O N D U r r ~ C p s L E  TRAY (OVER 4') 

METAL 
PAINT 

DUST 
METAL 
DUST 
METAL 
DUST 
METAL 

0 
3 -6 1 E 4 5  

1 -34E-06 
0 

2.23E-07 
0 

7.84E-08 
0 

2,070 
29.2 

-858 
92.5 

.12 
37.6 

23.8 
.O?l 

8,430 
312 

183 
55 1 

2.56 
346 
1.53 
286 

7 00.0082 



Table B-U (Continued) 
FEMp-OU3-RI/Fs - D M  

scptember 11, 19 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

' 4  
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

DOORS 
DOORS 
ELEclRlcALEQIJlFMEm 
ELEclRlcALEQUIPMENT 
ELEcrzucALRxTuREs 
ELECTRICAL RXTURES 
-CAL TRANSFORMERS 
ELECTRICAL TRANSFORMERS 
EQUIPMWTANDMLSCELLANEOUS 
EQUIPMENTANDMISCELLANEOUS 
W A C  EQUIPMENT 
W A C  EQUIPMENT 
MATERIALHANDLINGEQUIPMENT 
MATERIALHANDLINGEQIPMENT 
MISCELLANEOUS ELECIRXCAL m s  
MLSCELLANEOUS E L E C r R I c A L m s  
PIPING (2' AND LESS) 
PIPING ('2' AND LESS) 
PIPXNG (2' AND LESS) 
PIPING (2-112" TO 4") 
PIPING (2-112" TO 4 3  
PIPING (2-112' TO 4 3  
PIPING (OVER 49 
PIPING (OVER 4 9  
PIPING (OVER 4 3  
PROCESSEQUIPMENT 
PROCESSEQUIPMENT 
PROCESSEQUIPMENT 

MATERIAL CATEGORY: C 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

UEcrarcALEQUIpMENT 
ELECITUCALEQUIPMENT 
EQUIPMENTANDMISCELLANEOUS 
EQUIPMENT AND MISCELLANEOUS 
W A C  EQ- 
W A C  EQUIPMENT 
MATERIAL HANDLING EQUIPMENT 
MATERIAL HANDLLNG EQUJPMENT 
PIPING (2. AND LESS) 
PIPING ('2' AND LESS) 
PIPING (2' AND LESS) 
PIPDIG AND LESS) 
PIPING (2-112' TO 4") 
PIPING (2-1/2. TO 4') 
PIPING (2-112" TO 4") 
PIPING (2-1/2" TO 4 3  
PIPING (OVER 4 9  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  

METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
MErAL 
PAINT 
METAL. 
PAINT 
MErAL 
PAZNT 
MErAL 
PAINT 
CRUD 
DUST 
ss m A L  
CRUD 
DUST 
SS MJXAI. 
CRUD 
DUST 
S S M E T A L  
CRUD 
DUST 
ss METAL 

METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
CRUD 
DUST 
ss mAL 
UNH 
CRUD 
DUST 
SS MFFAL 
UNH 
CRUD 
DUST 
SS MFFAL 
UNH 

2.26E-06 
0 

1.71E-06 
0 

2.29E-06 
0 

9.61E-08 
0 

1.06E-06 
0 

1 -43E-06 
, o  

1.08Eo6 
0 

9.65-7 
5.48E-07 
6.02-8 

0 
1.08E-06 
5 SOE-08 

0 
5.15Eo7 
1 .uE-o8 

0 
7.69E-06 
4.67E-07 

0 

0 
1.90E-07 

0 
1.18E-07 

0 
159E-07 

0 
1.20E-07 
1.22-7 
6.02E-08 

0 
0 

2.41-7 
5.50E-08 

0 
0 

1.14-7 
1.22E-08 

0 
0 

1.69 
112 
1.5 

24.6 
153 
24.5 
-09 1 

3,380 
13.8 
36.6 
.809 
99.9 
349 
53.6 

.423 

.046 
102 

.788 
.w 
121 

1.43 
-032 
135 

5.23 
318 

1,330 

5 7  . 

12.4 
.166 
375 
1.53 
4.06 

.09 
11.1 
-095 
.094 
.046 
11.3 
.878 
.175 
.w 

13.4 
1.64 
-319 
.032 
15. 

2.98 

18. 
9,600 

16. 
3,930 

16.4 
2,080 

.973 
135,000 

147 
7,060 

8.65 
12,300 

9.08 
2,150 
6.09 
4.52 
-993 
904 

8 -43 
-862 

1,680 
' 15.3 

.694 
3,060 
55.9 
6.79 

112,000 

1,070 
1.78 

15,Ooo 
16.4 
785 
-961 

1360 
1.01 
1 :01 
.993 
101 
10. 

1.87 
.862 
187 

18.7 
3.41 
-694 
341 

34.1 



scplcmber 11. 19 Table B-13 (Continued) 

4 PROCESSEQUIPMENT 
4 PROCESSEQUIPMENT 
4 PROCESSEQUIPMENT 
4 PROCESSEQUIPMENT 

MATERIAL CATEGORY: Q 
4 DUCTWORK 
4 DUCTWORK 
4 DUCTWORK 
4 EXTERIORMETALWALLPANELS 
4 -0RMETALWALLPANELS 
4 INTERIORMETALWALLPANELS 
4 INTENORMETALWALLPANELS 
4 LEADFLASHING 
4 LOUVERS 
4 LOUVERS 
4 METALPANELROOF 
4 METALPANELROOF 

MATERIAL CATEGORY: E 
4 CLAYPIPING 
4 CONCRETE 
4 CONCREEBEAMS 
4 CONCREI'ECOLUMNS 
4 CON- FOUNDATION 
4 CONCREIZSLABS 
4 CONCRETEWALLS 
4 MASONRY 
4 MASONRYWALLS 

MATERIAL CATEGORY 
9 

4 ACID BRICK 

MATERIAL CATEGORY: 
4 CEILING DEMOLlTION 
4 EXTERIORTRANSlTEPANELS 
4 FIREBRICK 
4 FLOORTILE 
4 INTERIORTRANSlTEPANELS 
4 TUNSlTEROOF 

MATERIAL CATEGORY H 
4 DUCTWORK INSULATION 
4 PERSONAL PRoTEcIlvE EQurpMwT 
4 PIPINGINSULATION 

MATERIAL CATEGORY: 1 
4 BUILDINGINSULATION 
4 DRYWALL 
4 MISCELLANEOUSDEBRIS 
4 PERSONAL PROTECTWE EQUIPMENT 
4 PVCCONDUZT 

CRUD 
DUST 
SShiErAL 
UNH 

DUST 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
LEAD 
METAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTNER 
OTHER 

1.70E-06 
4.67E-07 

0 
0 

1.16-7 
0 

2.3 1 E46 
0 

5.18E46 
0 

5.98E-07 
0 
0 

4.46E-07 
0 

4.05E-06 

4.73308 
7.11E-05 
7.63- 
1.52E-07 
1.51E-04 
2.64- 
6.14E-05 
1 . o m  
4.37E-05 

4.80E-07 

9.63E-08 
1.20E-05 
2.03E-05 
6.75E-07 
8.77E-06 
1.35E-05 

2.15-8 
0 

1 23E-07 

3.55E-07 
1.08E-06 

0 
0 
0 

1.16 12.4 
.318 
148 
109 

.071 
25. 

1.42 
37.2 
5.28 
4.73 
.671 
1.87 
5.74 
-268 
29.4 
4.17 

2.46 
3,350 

340 
4.37 

7,070 
11,Ooo 
2,810 
55.7 

2,090 

21.1 

1.3 
158 
224 

8 5 7  
124 
176 

.341 
2.16 
2.52 

5.92 
14.3 
83.6 
11.4 
2.16 

6.79 
12,400 
1,240 

1.52 
90.7 
15.2 
151 

56.4 
19.1 
7.17 
5.26 
287 

2.87 
119 
44.6 

35.2 
44.600 
4,540 

94,400 

37300 
2,030 

75,900 

58.3 . 

147,000 

302 

108 
2,800 
3,200 

179 
2,240 
3,130 

152 
1,430 
1,120 

2,630 
543 

5,570 
7,510 
66.6 



FEMp-OU3-RIIFS - DRAFT 
septanber 11.19 Table B-13 (Continued) 

4 ROOFING(BUlLTUP) 1.79E46 93 J 2,590 
4 WINDOWS 
4 WWDOWS 
4 WOOD 

MATERIAI, CATEGORY J 
4 DUCIWORK 
4 PIPING(2’ANDLESS) 
4 PIPING(2‘ANDLESS) 
4 PPING(2’ANDLESS) 
4 PIPING (2-112” TO 4 3  
4 PIPING (2-112’ TO 4’) 
4 PIPING (2-112’ TO 4 3  
4 PIPING(OVER4”) 
4 PIPING(OVER4”) 
4 PIPING(OVER4”) 
4 PROCESSEQUIPMENT 
4 PROCESSEQUIPMENT 
4 P R ~ E Q U I P M E N T  

C n - k I m I .  0 48.7 
PAINT 2JlE-07 .l27 
OTHER 1.74E46 7.62 

DUST 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 

1.04- 
5.48E-07 
4.81-7 

0 
1 -08E-06 
4.39307 

, o  
5.15E-07 
$.TIE08 

0 
7.69E-06 
3.73E-06 

0 

.638 

.423 
371 
7.91 
-788 
.323 
14.7 
1.43 ’ 

-26 
26.8 
5.23 
2.54 
978 

2,440 
1.35 
508 

13.7 
4.52 
7.94 
90.4 
8.43 
6.89 
168, 

5.56 
306 

55.9 
543 

1 1.200 

‘15.3 

MATERIAL CATEGORY A 
5 S T R u c r U R A L A N D h 4 I s c . m  
5 S T R u c r U R A L A N D M I S c . m  

MATERIAL CATEGORY: 5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
.5 
5 
5 

coNDm/wIRE (2’ AND LESS) 
c0NDmmIR.E (2’ AND LESS) 
coNDurr/wrRE (2-112’ To 4 3  
CoNDUiTlwIRE (2-112’ TO 4 3  
DOORS 
DOORS 
ELEcrRIcALEQuIPMENT 
E L E c r R I c A L E Q U I p m  
ELEcrRIcAL lTxrmEs 
ELEcTlucAL lTxrmEs 
-CAL TRANSFORMERS 
ELEcrRICAL TRANSFORMERS 
HVAC EQurpMwT 

HVAC EQUIPMENT 
MATERIALHANDLINGEQUXPMENT 
MATERIALHANDLING EQUIF’MENT 
MISCELLANEOUS ELEclRIcALrrEMs 
MISCELLANEOUS ELEcIRlCALrrEMS 
PIPING (2’ AND LESS) 
PIPING (2’ AND LESS) 
PDING (2-112’ TO 4 3  
PIPING (2-112’ TO 4 3  
PIPING (OVER 4”) 
PIPING (OVER 4 7  ‘ 

MErAL 
PAINT 

DUST 
mAL 
DUST 
MErAL 
mAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
h&rAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 

0 .  
9.20E-07 

9.4fE-08 
0 

1 -54E-08 
0 
0 

5.42510 
0 

3.89E-08 
0 

3.60E-08 
0 

1.98E10 
0 

3.44E-09 

0 
5.12E-09 

‘0  
1.92-8 

0 
8.65-8 

0 
3.86E-08 

0 
4.93E-08 

807 
11.9 

. 1.23 
132 

-199 
62.6 

.IS 
.007 
31.6 
.so4 
7.47 
.465 
3 -5 

.003 
6.84 
.045 
9.18 
-066 
235 
.249 
68.2 
1.12 
81.6 
.499 
683 
A37 

0 

3,290 
127 

26.2 
786 

4.27 
576 
7.5 

.075 
3,230 
5.39 

1,190’ 
4.98 
140 

-028 
389 
-476 
954 
.708 
940 

2.66 
606 
12. 

1,140 
10.7 

1,540 
6.82 



Table B-W (Continued) 

5 PROCESSEQUIPMENT 
5 PRocESSEQuIPhENT 

MATERIAL CATEGORY C 
5 ELEcrRIcALEQUIQMENT 
5 ELunarcALEQmm 
5 HVACEQUIPMENT 
5 HVACEQUIQMENT 
5 MATERIALHANDLINGEQUIPMENT 
5 MATERIALHANDLINGEQUIPMENT 
5 PIPING(2'ANDLESS) 
5 PIPING(2'ANDLESS) 
5 PIPING (2-1/2" TO 4 3  
5 PIPING Q-lL?' TO 4 3  
5 PIPING(OVER43 
5 PIPING (0-4') 

5 PROCESSEQUIPMENT 
5 PROCESSEQUIPMENT 

MATERIAL CATEGORY D 
5 DUCTWORK 
5 DUClWORK 
5 DUCTWORK 
5 EXTERIORMFTALWALLPANELS 
5 E X T E R I O R ~ A L W A L L P A N E L S  

MATERIAL CATEGORY E 
5 CONCRETE 
5 CONCREEBEAMS 
5 CONCRETECOLUMNS 
5 CONCRETE FOUNDATION 
5 CONCRETESLABS 
5 CONCREEWAUS 
5 MASONRYWALLS 

MATERIAL CATEGORY _F 
5 ACIDBRICK 

MATERIAL CATEGORY G 
5 FLOORTILE 
5 -0RTRANSrEPANEI.S 

MATERIAL CATEGORY: 
5 DUCIWORK INSULATION 
5 PERSONAL PRorrcrrvE EQUIPMENT 
5 PIPINGINSULATION 

MATERIAL CATEGORY _I 
5 BUILDLNGINSULATION 
5 MISCELLANEOUSDEBRIS 
5 PERSONAL PROECTIVE EQUIPMENT 
5 ROOFING(BUJLTUP) 

M E p L  
PAINT 

MWAL 
PAINT 
METAL 
PAINT 
M E r a  
PAINT 
mAL 
PAINT 
mAL 
PAINT 
MErAL 
PAINT 
mAL 
PAINT 

DUST 
METAL 
PAINT 
MWAL 
PALNT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 

OTHER 

OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTHER 

0 
8.51E-G' 

0 
4.33- 

0 
3.83E-10 

0 
5.68E-10 

0 
9.61E-09 

0 
4.29- 

0 
5.46E-09 

0 
9.46E-08 

1.53E-10 
0 

3.06E-09 
0 

4.52E-09 

1.80E-05 
6.04-7 
2.59E-07 
1.03Eo4 
4.67E-04 
2.38E-05 
3.15E-07 

2.58E.43 

1 .ME08 
7.38-8 

7.11E-10 
0 

1.02E-07 

1 B9E-09 
0 
0 

1 AE-08 

686 
11. 

3.51 
.056 
.76 

-005 
1.02 
.007 
7.58 
-124 
9.07 
.055 
7.59 
.071 
76 3 
1-22 

.m 

.699 
.04 

.413 
458 

833 
28.4 
12.1 

4,840 
2,620 
1,120 
14.5 

365 

5 5  
-989 

.01 
131 
1.62 

-057 
1.5 

6.85 
-75 

108 ,ooO 
118 

359 
.599 
43.2 
.053 
106 

-079 
673 
133 
127 

1.19 
172 

-757 
12,000 

13.1 

.042 
2.53 
.424 
1.67 
.625 

11,100 
378 
162 

64,500 
34,900 
14,900 

527 

5,220 

11.5 
17.9 

4.24 
863 
720 

25.1 
100. 

4,530 
20.8 

11 



Table B-13 (Continued) scptankr 11,19 

5 WLNDOWS 
5 WINDOWS 

MATERIAL CATEGORY J 
5 DUCIWORK 

OTHER 0 
PAINT 134E-11 

DUST 1.38E-09 

.067 

-018 

3 3 3  
-002 

-381 

MATERIAL CATEGORY E 
8 ASPHALT 
8 CON- ' 

8 CONCREIZSLABS 

MATERIAL CATEGORY 
. 8 ACIDBRICK 

OTHER 5.04Em 22,400 552,000 
OTHER 6.22E-05 210 2,790 
OTHER 1 -72E-02 94,200 1,260,000 

OTHER 1.03E-05 30.6 437 

MATERTAL CATEGORY A 
9 sTRucruRALANDMISc.sTEEL 
9 sTRucruRALANDMISc.sTEEL 

MATERIAL CATEGORY . 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

.9  
- 9  

9 
9 
9 
9 
9 
9 

c o N D m m  (2' AND LESS) 
c o N D m m  (2' AND LESS) 
C O N D m l W E S  (2-10" TO 4') 
C O N D W m  (2-10- TO 4') 
c 0 N D m m c m L E  TRAY (OVER 4') 
c 0 N D m m c A B L E  TRAY (OVER 4') 
DOORS 
DOORS 
ELECrRIcALEQmMENT 
ELEcrRIcALEQuIpMENT 
ELEcrRIcAL FDcmREs 
ELEcnUcALFDcmREs 
ELECIRICAL TRANSFORMERS 
ELECIRICAL TRANSFORMERS 
W A C  EQurpMENF 

W A C  EQUIPMENT 
MATERIALHANDLING EQUIPMENT 
MATERIALHANDLING EQUIPMENT 
MISCELLANEOUS ELEcrRxcAL m s  
MLsrruAMEouS ELJXTIUCAL ITEMS 
PPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2-10' TO 4 3  
PIPING 0-10" TO 4') 
PIPING (OVER 4') 
PlPING (OVER 4") 
PROCESS EQUIPMENT 
PROCESS EQUIPhENT 

METAL 
PAINT 

DUST 
METAL 
DUST 
MFTAL 
DUST 
METAL 
METAL. 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
p w  
METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
M A L  
PAINT 
MFTAL 
PAINT 

0 
7.06E-07 

6.20- 
0 .  

2 . 2 m  
0 

1.01E-09 
0 
0 

3 -5OE-09 
0 

7.38E-08 
0 

2.- 
0 

1.5 1E-08 
0 

5.51E-09 
0 

9.45E-10 
0 

2.66E-09 
0 

5.65E-09 
0 

3 -07E-09 
0 

1.24-8 
0 

1.3- 

622 
9.14 

.08 
8.63 
.029 
9.21 
-013 
4.35 
-966 
-045 
42.2 
-954 
-575 
.036 
226 
-196 
1.82 
.071 
1.71 
-012 
3 -25 
.035 
4.45 
.073 
6.49 

-04 
16.8 
.16 

294 
17.6 

2,540 
97.8 

1.71 
51.4 

. .628 
84.8 
.279 
52.3 
48 3 
-483 

6,130 
10.2 
92. 

-383 
10,Ooo 

2.09 
622 
-762 
176 

.131 
130 

.368 
395 
.783 
90.5 

.85 
382 
1.71 

173,OOO 
189 

12 



Table E13 (Continued) 
FEMp9u3-RvFs DRAFT 

septrmber 11. 19 

MATERIAL CATEGORY: C 
9 ELEmRIcALEQEQUIpm 
9 ELEmRIcALEQ- 
9 HVACEQUXF'MENT 
9 HVACEQUIPMEKT 
9 MATERIALHANDLJNGEQUIPMENT 
9 MATETUALHANDLINGEQUIPhlENT 
9 PPING(2'ANDLES) 
9 PIPING(2"ANDLESS) 
9 PPING (2-1M' TO 4 3  
9 PPING (2-112' TO 4') 
9 PIPING(OVER43 
9 PIPING(OVER4") 
9 PRocEssEQmMENT 
9 PRocEssEQmMENr 

MATERIAL CATEGORY: Q 
9 DUCIWORK 
9 DUCTWORK 
9 DUCTWORK 
9 E C T E R I O R ~ A L W A L L P A N E L S  
9 - 0 R ~ A L W A L L P A N E L S  
9 LOUVERS 
9 LOUVERS 
9 mALPANEL.ROOF 
9 METAZ.PANELROOF 

MATERIAL CATEGORY 
9 CLAYPJPING 
9 CONCRETE 
9 CONCRETECOLUMNS 
9 CONCRETE FOUNDATION 
9 CONCREESLABS 
9 CONCRETEWALLS 

MATERIAL CATEGORY G 
9 EXTERIORTRANSllEPANELS 
9 FIREBRICK 
9 TRANSIllZROOF 

MATERIAL CATEGORY jj 
9 DUCTWORK INSULATION 
9 PERSONAL PRO- EQUIPMENT 
9 PIPINGINSULATION 

MATERIAL CATEGORY. I 
9 PERSONAL PROTEClWE EQWMENT 
9 WCCONDUrr 
9 WINDOWS 
9 WINDOWS 
9 WOOD OTHER 1.48E-06 77.3 5,150 

13 

mAL 
PAINT 
htErAL 
PAINT 
M€rAL 
PAINT 
mAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 

DUST 
MWAL 
PAINT 
METAL 
PAINT 
M€rAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
PAINT 

. . .  

0 
8.19- 

0 
6.12E-10 

0 
1.05E-10 

0 
6.27E10 

0 
3.42E-10 

0 
1.37E-09 , 

0 
1.52E-07 

8.91E-10 ' 

0 
1.78M8 

0 
6.39- 

0 .  
1.94- 

0 
1.02M8 

2.28- 
5.27E-06 
1.05E-06 
1 .ME45 
1.26M5 
8.11E-06 

5.58E-07 
2.01E-07 
1.19E-07 

1.07E-09 
0 

3.60- 

0 
0 
0 

7.3551 1 

4.68 
-106 
.202 
.008 
.19 

.001 

.494 
-008 
.72l 
.004 
1.87 
.Ol8 
32.7 
1.96 

.012 
4.07 
.23 1 
3 3  
.083 
5.37 
-25 1 
.93 

.132 

.119 
245 

26 3 
753 
486 
381 

29. 
10.5 
6.19 

.056 

.427 

.188 

2.24 
1.47 
.367 
-001 

680 
1.13 
69.1 
.085 
19.6 
-015 
4.39 
-087 
10.1 

. .094 
42.4 
.19 

19,200 
21. 

.246 
14.8 
2.46 
236 
383. 
268 

2.68 
3 .n 

1.4 

1.7 
3,260 

35 1 
10,Ooo 
6,480 
5,070 

516 
149 
110 

24.6 
282 

83 -3 

1,480 
45.2 
18.3 
.01 



Table B-l3 (Continued) 
FEMp-OU3-WFS - DRAET 

Septcmbcrll, 19 

MATERIAL CATEGORY J 
DUST 8.03E-09 ' 2.22 

MATERIAL, CATEGORY A 
10 sTRucTuRALANDMIsc.sTEu MFTAL 0 1,530 
10 sTRucTuRALANDMIsc.sTEEL PAINT 1 S2E-11 . .  

MATERIAL, CATEGORY 
10 c o N D m m  (2' AND LESS) 
10 coNDm/wxRE (2' AND LESS) 
10 C O N D U T r m  (2-112' TO 4 3  
10 CONDUTr/WlRE (2-112' TO 4 9  
10 coNDUTrnvlRJ3cABLE TRAY (OVER 4") 
10 coNDUTr/wIRJucABLE TRAY (OVER 4") 
10 UECrrucALEQmMENT 
10 ELECTRICALEQUIPMENT 
10 ELEcmrcALFDcrmEs 
10 ELEcrRIcALFDcrmEs 
10 ELECTRICALWIRING 
10 PIPING(2"ANDLESS) 
10 PIPING (2" AND LESS) 
10 PIPING (2-112' TO 4 3  
10 PIPING (2-112" TO 4 3  
10 PIPING (OVER 4") 

10 PIPING(OVER43 
10 PROCESEQUIPMENT 
10 PROCESSEQUIPMENT 

MATERIAL CATEGORY C 
10 UEcrrucALEQmMENT 
10 ELEcrrucALEQuIpMENT 
10 PIPING(2"ANDLESS) 
10 PIPING(2'ANDLESS) 
10 PIPING (2-1/2' TO 4 3  
10 PIPING (22-112- TO 4 9  
10 PIPING(OVER43 
10 PIPING(OVER49 
10 PROCESSEQUIPMENT 
10 PROCESSEQUIPMENT 

MATERIAL CATEGORY: E 
10 CLAYPIPING 
10 CON- 
10 CON- FOUNDATION 
10 CON-SLABS 
10 C0NCREXZWALL.S 

DUST 
METAL 
DUST 
METAL 
DUST 
METAL. 
METAL 
PAINT 
METAL 
PAINT 
METAL 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 

METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 

1.66E-08 
0 

7.45E-09 
0 

5.36E-09 
0 
0 

1.43508 
0 

5.42E-10 
0 
0 

3.61E-07. 
0 

9.91E-08 
0 

2.49E-07 
0 

7.24E10 

0 
159Eo9 

0 
4.01E-08 

0 
l.lOE-08 

0 
2.- 

0 
8.05E-11 

.216 
23.2 
.096 
30.2 
.069 
23.1 
7.12 
.185 
.113 
.007 
49.7 
336 

4.67 
4u 
1.28 

2,310 
3 -22 
.304 
.009 

.79 1 
-021 
373 
.519 
46.9 
.142 
257 
.358 
-034 
-001 

6,250 
.an 

4.6 
138 

2.06 
278 
1-48 
278 

1,180 
1.98 
18. 

.o% 
173 

2,990 
50. 

5,900 
27.4 

52,400 
34.5 
91.8 

-1 

132 
.22 
331 

5.55 
654 

3 -05 
5,820 
3.83 
10.2 
.011 

OTHER 1.03E-05 540 7,700 
OTHER 4.30E-04 20,200 269,000 
OTHER 8.76E-07 41.1 548 

OTHER 1.39E-06 65.5 873 
OTHER 3.23E-06 127 1,700 

'0 . I MATERIAL CATEGORY: G 



Table B-l3 (Continued) Seprcmkr 11.19 

10 FEEDERCABLE, MErAL 0 321 1,120 

. MATERIAL CATEGORY 

10 PERSONALPRUECTWEEQUIPMENT OTHER 0 
10 PIPING INSULATION OTHER 4.44E-07 

-056 
23.1 

37.2 
10,300 

MATERIAL CATEGORY I 
10 MISCELLANEOUSDEBRIS OTHER 0 
10 PERs0NALPRUECTWEEQU"MENT OTHER 0 
10 PvccoNDm OTHER 0 
10 PVCPIPING OTHER 0 
10 WOOD OTHER 7.0- 

-173 
.295 
4.28 
1.22 
369 

115 
195 
132 
283 

24.600 

MATERIAL CATEGORY: A 
11 s T R U ~ A N D M I S C . s T E E L  
11 STRUClTJ'ML AND MISC. STEEL 

MATERIAL CATEGORY: B 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

coNDmmmE (2' AND LESS) 
commmmE (2' AND LESS) 
C O N D m m  (2-1/2' TO 4") 
CONDuIrmmE (242' To 4") 
c o N D m m c A B L E  TRAY (OVER 49) 
coNDmmcABLE TRAY (OVER 4') 
m C A L  EQUIPMENT 
ELEcrRIcALEQUIPMENT 
JxEcrRIcAL FJxmREs 
ELECTRICAL FJxmREs 
UEcIIUcAL TRANSFORMERS 
ELECIWCAL. TRANSFORMERS 
MISCELLANEOUS ELECI'RICAL m S  
MlscELLANEous ELECmIcAL m s  
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PROCESSEQUIPMENT 
PROCESS EQuIpMulrr 

MATERIAL CATEGORY: C 
11 UEcrrucALEQuIPMENT 
11 UEcrrucALEQuLpMENT 
11 PIPING (2- AND LESS) 
11 PIPING (2" AND LESS) 
11 PIPING(OVER43 
11 PIPING (OVER 4') 
11 PROCESSEQulpMENT 
11 PROCESSEQUIPMENT 

METAL 
PAINT 

DUST 
METAL 
DUST 
MErAL 
DUST 
m A L  
MFTAL 
PAINT 
MEI-AL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAlNT 
METAL 
PAINT 
METAL 
PAINT 

mAL 
PAINT 
METAL 
PAINT 
mAL 
PAINT 
METAL 
PAINT 

0 
8.63- 

1.22E-09 
0 

1.18JZ-10 
0 

1.26511 
0 
0 

3.10E-09 
0 

2.11E-09 
0 

2.68510 
0 

1 S6E-08 
0 

3.04510 
0 

4.29E-09 
0 

2.98510 

0 
3.45E10 

0 
338E-11 

0 
4.76E-10 

0 
3.28511 

11.5 ' 

.112 

-016 
1.7 

-002 
. .48 

.OS4 
1.55 

.04 
-437 
.027 
3.52 
.003 
19. 

.202 
.24 

-004 
5.84 
.056 
-463 
.004 

-172 
.004 
-027 

-649 
.006 
.052 

46.9 
1 2 

-337 
10.1 
-033 
4.42 
.003 
-655 
258 
-429 
70. 

-29 1 
128 

.037 
760 

2.16 
2.12 
.w2 
132 

.594 
37.8 
.041 

28.6 
.048 
236 
.005 
14.7 
.066 
4.2 

.005 

15 



Table Rl3 (Continued) 
~ - 0 u E R v F s  - DRAFT 

septcmba 11. 19 

MATERIAL CATEGORY: E 
11 CONCRETE 
11 CONCRETE FOuNDAnoN 
11 CONCRETESLABS 
11 CONCRETEWALLS 

MATERIAL CATEGORY H 

OTHER 4.12E-07 
OTHER 5 ME-06 
OTHER 1.64E-05 
OTHER 1 . m 5  

11 PERSONALPRGECITVEEQUIPMENT OTHER 0 
11 PIPING INSULATION OTHER 6.94E10 

193 
238 
442 
533 

.013 

.036 

258 
3,170 
5,900 
7,100 

8.34 
16.1 

MATERIAL CATEGORY I 
11 BASINLINERS OTHER 0 69.2 2,140 . 
11 PERSONALPRGECITVEEOUIPMENT OTHER 0 43-8 

MATERIAL CATEGORY 
12 COPPERPILE OTHER 0 1,370 47,800 

MATERIAL CATEGORY J 
12 OTHERWASTE 
12 OTHERWASTE 
12 OTHERWASTE 
12 PRODUCTWASTE 
12 PRODUCTWASTE 
12 PRODUCTWASTE 
12 SOILPILE 
12 THORNMWASTE 
12 THoRluh4wASTE 

NON-RCRA' 
RCRA 
UNCHAR 
NON-RCRA . 
RCRA 
UNCHAR 
OTHER 
NON-RCRA 
RCRA 

0 
0 
0 
0' 
0 
0 

2.50E-06 
0 
0 

3,500 
2,720 
3,120 
5,180 

100. 
3,100 

47,300 
1,670 
6.24 

268,000 
49,700 

224,000 
85,400. 
4,330 

16,800 
985,000 
63,000 

457 
12 T H O ~ W A S T E  UNCHAR 0 396 14.100 

I Totals:] 

16 



Table B-14 FEMp-ou3-RVFS - DRAFT 

Source Term for Total Uranium by Material Description Scpcmrbcr 11. 1995 

MATERIAZ, CATEGORY A 

m u m  AND MISC. STEEL METAL 0 15,000 61,400 
m u m A N D M I S c . s L z u  2.60E+03 187 

MATERIAL CATEGORY: B 

coNDm/wJRE(2'ANDLEss) 
coNDm/wJRE (2. AND LESS) 

CONDUrrIwIRE (2-1R' To 4 3  
c0NDmmcmI.E TRAY (OVER 4 3  
C o N D U l T m c A B L E T R A Y  (OVER 4') 
DOORS 
DOORS 
ELECTRICALEQUIPMENT 
aEcrrucALEQutPMENT 
ELECTRICALFIXTURES 
ELECTRICAL FIXTURES 
aEcrruCAL TRANSFORMERS 
m C A L  TRANSFORMERS 
UECnUCALWlRING 

. EQUIPMENTANDMISCEUANEOUS 
EQUIPMENT AND MISCEUANEOUS 
W A C  EQUIPMENT 
W A C  EQUIPMENT 
MATERIALHANDLING EQUIPMENT 
MA-HANDLING EQUIPMENT 
MISCEUANEOUS ELECTRICAL rrEMs 
MISCEUANEOUS E L E c r R I c A L m s  
PIPING 0' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 

CONDW/wJRE (2-lR' TO 4 3  

PIPING (2-1R' TO 4 3  
PIPING (2-1R' TO 4 3  
PIPING (2-lR' TO 4 3  
PIPING (2-1R' TO 4 3  
PIPING (2-112' TO 4 3  
PIPING (OVER 4") 
PIPING (OVER 4') 
PIPING (OVER 4') 
PIPING (OVER 4 3  
PIPING (OVER 4') 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 
PROCESSEQUIPMENT 
PROCESS EQUIPMENT 

DUST 
MErAL 
DUST 
MErAL 
DUST 
MErAL 
mAL 
PAINT 
mAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
MErAL 
METAL 
PAINT 
MErAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
CRUD 
DUST 
MErAL 
PAINT 
ss MErAL 
CRUD 
DUST 
mAL 
PAINT 
SSmAL 
CRUD 
DUST 
METAL 
PAINT 
ss MErAL 
CRUD 
DUST 
MErAL 
PAINT 
ss MErAL 

1.69E+02 
0 

2.62E+01 
0 

5.53E+ 00 
0 
0 

939€+01 
0 

2.00€+02 
0 

1.62E+O2 
0 

1.66E+00 
0 
0 

2.20€+00' 
0 

1.08€+02 
0 

1.12€+02 
0 

4.f7E+Ol 
7.53€+01 
8.09€+00 

0 
2.05€+00 

0 
1.30€+02 
6.34E+00 

0 
8.0OEol 

0 
l.O7€+02 
2.33E+00 

' 0  
1.30E+00 

0 
7.89E+02 
4.79E+01 

0 
9.65€+00 

0 

9.82 
1,060 
1.89 
591 
.493 
164 . 
204 

9-56 
1 ,000 
14.8 
163 

10.2 
334 
-372 
59. 

3,380 
13.8 
338 

737 
643 

7.15 
415 
4.4 

3 -53 
-378 
546 

8.07 
850 

5.72 
.279 
680 

2.84 
876 

6.7'7 
.153 

2,580 
5.58 
640 

38.7 
2.35 

1,170 
303 

9.820 

210 
6,300 
403 

5,440 
10.6 

10,200 
102 

94,700 
158 

26,100 
109 

14,900 
3.97 
206 

135,000 
147 

w400 
78.8 

103,000 
76.5 

16,600 
47. 

37.7 
8.08 

4,840 
86.3 

7,550 
61.2 
5.96 

9,490 
60.8 

12,200 
72.4 
3.26 

58300 
59.7 

14,500 
414 

50.2 
297,000 

324 
827,000 

1,980 

1 



Table B-14 (Continued) 
FEMp-OU3-RIES - DRAFT 

sepember 11. 1995 

1 MATERIAL CATEGORY: C 

UEcTRICALEQuPMENT 
UEcTRIcALFQUlPMENT 
E Q ~ A N D M I S C E L L A N E O U S  
EQuIpMnvr ANDMISCELLANEOUS 
HVAC EQUIPMENT 
W A C  EQ- 
MA'IZRIALHANDLJNGEQUIPMENT 
MATERlALHANDLJNGEQUIPMENT 
PIPING (2" AND LESS) 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2" AND LESS) 
PIPING (2-112" TO 4 3  
PIPING (2-1129 TO 4-1 
PIPING (2-112' TO 4 3  
PIPING (2-1/2* TO 4 3  
PIPING (2-1129 TO 4 3  
PIPING (2-112' TO 4 3  
PIPING (OVER 43 
PIPING (OVER 4'7 
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 
PROCESS EQUIPMENT 
PROCESS EQUIPMEXW 
PROCESS EQ-NT 

I 
METAL 
PAINT 
m A L  
PAINT 
MErAL 
PAlNT 
METAL 
PAINT 
CRUD 
DUST 
MErAL 
PAINT 
SShfErAL 
UNH 
CRUD 
DUST 
mAL 
PAINT 
ss METAL 
UNH 
CRUD 
DUST 
MErAL 
PAINT 
SShiErAL 
UNH 
CRUD 
DUST 
MRAL 
PAINT 
SSMErAL 

0 
2.22E+Ol 

0 
2.45E-01 

0 
1.20E+01 

0 
1.24E+Ol 
1.67E+01 
8.09E+00 

0 
'2328E-01 

0 
2.86E+03 
2.89E+01 
634B+00 

0 
8 .89 rn  

0 
4.64E+03 
2.37E+01 
2.33E+00 

0 
1.44E-01 

0 
5.50E+03 
1.75E+02 
4.79B+01 

0 
1.07E+00 

0 

111 
1.64 
375 
1.53 
37.6 
319 
71.5 
.794 
.784 , 

.378 
60.6 
396 
94.5 
7.34 
1.27 . 

-279 
75.5 
.316 
97.4 
11.9 
1.51 . 
.153 
287 
-62 

71.1 
14.1 
8.59 
2.35 
130 

3 3 6  
1,090 

10,500 
17.5 

15,OOO 
16.4 

7,150 
8.76 

11,500 
8.49 
8.39 
8.08 
538 

. 9.59 
839 

83.9 
13.6 
5.96 
1,050 
6.75 

1,360 
136 

16.1 
3.26 

6,490 
6.63 

1,610 
161 

91 -9 
50.2 

33,000 
36. 

91,900 

I I I MATERIALCATEG0RY:D I 
DUCIWORK 
DUCIWORK 
DUCIWORK 
EXTERIORmALWALLPANUS 
EXTERIORMETALWALLPANELS 
INTERIORWAL.WALLPANJ3.S 
INTERIORMETALWALLPANELS 
LEADFLASHING 
LOUVERS 
LOUVERS 

DUST 
METAL 
PAINT 
MRAL 
PAINT 
MFTAL 
PAINT 
LEAD 
MmAL 
P M  

538E+01 
0 

1.OSE+03 
0 

1.42B+02 
0 

6.92E+Ol 
0 
0 

1.18E+01 

2.52 
890 

50.4 
146 

20.7 
22.5 
3.19 
17.5 
29.5 
1.38 

' 53.9 
3,220 

539 
591 
221 

91.1 
34.1 
49.4 

1,480 
14.8 

m A L .  PANEL ROOF 



c 

FEMp-ou3-RUFS - DRAFT 

Table B-14 (Continued) ' SepICmba 11.1995 

MATERIAL CATEGORY E 

ASPHALT 
CLAY PIPING 
CONCRETE 
CONCRETE BEAMS 
CONCRETE COLUMNS 
CONCRETE FOUNDATION 
CONCRETE SLABS 
CONCRETEWALLS 
MASONRY 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
Ummt 

257E+03 
1.86E-01 

1.19E+03 
3.48€+02 
2.53E+02 
7.87E+02 
3.23€+04 
5.58€+02 
9.26E+ 01 

22,400 
554 

35,100 
4,320 
1,680 

69,100 
169,000 
10,400 

462 

552,000 
7,910 

468,000 
57,600 
=,- 

921,000 
2,260,000 

139,000 
16,800 

MASONRY WALLS OTHER 2.72€+02 9,830 358,000 

MATERIAL CATEGORY F 

ACID BRICK OTHER 5.36E+03 1.450 20.700 

MATERIAL CATEGORY G 

'CEILING DEMOWON 
EXTERIOR TRANSlTJi PANELS 
FEEDERCABLE 
FIRE BRICK 
FLOORTILE 
INTERIORTRANSrIEPANELS 

OTHER 6.39E+ 00 
OTHER 4.67E+03 
MrnAi. 0 

OTHER 1.06€+02 
OTHER 3.42B+a 

OTHER 1.12€+03 . 

14.7 
982 
321 
391 
179 
680 

1,230 
17,500 
1,120 
5,590 
3,720 

12,300 
TRANSITEROOF 5 -4lE 4.03 1.060 18.900 

MATERIAL CATEGORY H 

COPPER PILE OTHER 0 1,370 
DUCTWORK INSULATION OTHER 5.15€+01 12.1 
PERSONAL PRorrCnn EQUIPMENT OTHER 0 10.4 
PIF'ING INSULATION OTHER 6.45€+01 45.4 

47,800 
5,390 
6,860 

20.200 

MATERIAL CATEGORY I , 

BASIN LINERS 
BUILDING INSULATION 
DRYWALL 
FABMC 
FABRIC ROOF 
FABRIC WALLS 
MISCELLANEOUS DEBRIS 
NON PROCESS TRAILERS 
NON PROCESS TRAILERS 
PERSONAL PRUIECTWE EQUIPMENT 
PROCESS TRAILERS 
PROCESS TRAILERS 
wc CONDUrr 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
METAL 
PAINT 
OTHER 
METAL 
PAINT 
OTHER 

0 
9.62E+ 01 
1.17E+02 
4.95€+00 

1.30E-01 
6.69E-02 

0 
0 

6.57E-01 
0 
0 

2.49-1 
0 

69.1 
34.9 
538 
1.15 
12.3 
5.68 
467 
896 
1 .TI 
54.5 
209 
.669 
13.3 

2,140 
15,500 
20,400 

35.7 
382 
176 

31.200 
305,000 

18.9 
36,000 
71,100 

7.15 
408 



7 . .- Y '  

Table B-14 (Continued) scptembcr 11.1995 

PVC PIPING 
ROOFING (BUILT vp) 
WINDOWS 
WINDOWS 
WOOD 

OTHER 0 
OTHER 3.5 1E-O 1 
OTHER 0 
PAINT 1.64E+O1 
OTHER 1.24E+Ol 

1.22 
1,090 

419 
1.09 
463 

283 
29,000 
21,000 

11.6 
30.900 

MATERIAL CATEGORY. J 

DUCTWORK 
OTHIERWASTE 
OTHERWASTE 
OTHERWASTE 
PIPING AND LESS) 
PIPING (2' AND LESS) 
PIPING (2" AND LESS) 
PIPING (2-1/2' TO 4 3  
PIPING (2-1/2* TO 4 3  
PIPING (2-1/2' TO 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4") 
PIPING (OVER 4 3  

PROCESS EQUIPMENT 
PROCESS WUIPMENT 
PRODUCT WASTE. 
PRODUm WASTE 
PRODU- WASTE 
SOIL PILE 
THORIUMWASTE 
THORTUMWASTE 

PROCESSEQUIPMENT 

DUST 
NON-RCRA 
RCRA 
UNCHAR 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
NON-RCRA 
RCRA 
UNCHAR 
OTHER 
NON-RCRA 
RCRA 

4.84€+02 
4.08€+05 
7.52€+05 
1.30E+05 
7.53E+01 
6.47E+Ol 
2.58€+04 
130E+02 
5.08€+01 
4.18€+ 04 
1.07E+02 
1.86E+01 
4.95E+04 
7.89E+02 
3.83€+02 
2.83E+06 ' 
3.70B+06 
534E+04 
2.46€+06 

0 
0 
0 

22.7 
3,500 
2,720 
3,120 

3.02 
66. 

5.72 
2.23 
107 

6.77 
1-22 
127 

38.7 
18.8 

'7,240 
5,180 

100. 
3,100 

47,300 
1,670 
6 3 4  

3.53 , 

485 
268,000 
49,700 

224,000 
37.7 
64.6 
755 

61.2 
47.7 

1,220 
72.4 
.26.1 
1,450 

414 
401 

82,700 1 

85,400 
4,330 

16,800 
985,000 
63,000 

457 
THORTUMWASTE UNCHAR 0 3% ' 14,100 



c 

Table B-15 m - O U 3 - R v F s  - DRAFT 

Source Term for Total Uranium by Component scptemba 11.1995 

1A 
1B 
1c 
2A 
2B 
2 c  
2D 
2E 
2F 
2G 
2H 
3A 
3B 
3 c  
3D 
3E 
3F 
3G 
3H 
3J 
3K 
3L 
4A 
4B 
4 c  
5A 
5B 
5 c  
5D 
5E 
5F 
5G 
6A 
6B 
6C 
6D 
6E 
6F 
6G 
7A 
SA 
8B 
8C 
8D 
8E 
8F 
9A 
9B 
9 c  
9D 
9E 

1.070Ei-05 
1.150Ei-01 
6.620EW 
4.800Ei-05 
2.250E4-04 
4.400Ei-02 
2.940Ei-04 
7.300E+Oo 
8.970EW 
8.050E+Oo 
4.800EW 
3 .O70E+O4 
4.60OEMl 
3.580EW 
1.160Ei-0 1 
7.960Ei-04 
9.180E-01 
5.990Ei-0 1 
1.190Ei-01 
2.350Ei-02 
6.570E-01 
1.850Ei-04 
2.470Ei-05 
1.350Ei-01 
7.680Ei-03 
4.370Ei-05 
6.320Ei-03 
1.860Ei-03 
5.470Ei-04 
4.010Ei-00 
7.5 1OEi-00 
7.550Ei-00 
5.040Ei-05 
9.19OEi-00 
1.200Ei-02 
8.4OOE-O 1 
1.480Ei-03 
6.840Ei-03 
2.520E4-04 
8.340Ei-02 
1.940Ei-05 
9.220Ei-01 
1.050Ei-05 
1.100Ei-02 
2.040E-01 
9.080E-03 

2.190Ei-05 
2.890EM3 
2.930Ei-01 
1.670Ei-01 
4.610501 

3,310 
1,030 

581 
8,940 

3 14 
201 
488 
137 
324 
152 
162 

1,1990 
125 , 

289 
702 

2,020 
125 

97.5 
206 
662 
55.8 
242 

9,490 
1,230 

392 
11,300 

3 17 
94.8 

1,720 
307 
688 
111 

29,500 
89.2 
42.5 
76.2 
64.8 
200 

1,320 
29,000 
5,890 

268 
3,260 

652 
22.9 
.791 

6,820 
178 

50.4 
110 

3 .08 

81,800 
13,700 
7,750 

248,000 
10,900 
5,030 

15,500 
8,760 

10,000 
9,410 

' 2,170 
33,000 

1,870 
11,500 

, 46,700 
49,700 
2,560 
2,240 

14,700 
23,900 

1,010 
8,860 

175,000 
16,600 
6,970 

303,000 
6,690 
2,050 

40,400 
4,280 
9,220 
1,510 

566,qoo 
1,200 

725 
1,150 
1,500 
4,350 

25,300 
387,000 
137,000 

5,340 
75,200 
8,020 

3 15 
45.2 

3,220 
690 

1,640 
59.3 

144,000 

1 
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9F 
. 10A 

1OB 
1oc 
1OD 
1OE 
11 
12A 
12B 
12c 
12D 
13A 
13B 
13C 
13D 
14A 
14B 
15A 
15B 
16A 
16B 
16C 
16D 
16E 
16F 
16G 
16H 
16J 
18A 
18B 
18C 
18D 
18E 
18G 
18H 
18J 
18K 
18L 
18M 
18P 
18Q 
19A 
19B 
19c 
19D 
19E 
20A 
20B 
20c 
20D 
20E 

1.3 60EM2 
1.720EM5 
7.410EM1 
7.550EM 1 
8.520EMl 
1.99OEMl 
8.410EM1 
2.270E+04 
7.42OEM 
7.770EW 
5.020EW 
6.230EM4 
1.060EM2 
1.090EM3 
1.260EM1 
6.410EM1 
3.350EW 
5.5OOEW 
5.890E-0 1 
6.520EW 
3.8 1 OEM 
3.450E-02 
2.100EW 
4.880E-O 1 
7.4 10E-02 
1.3 4OE-0 1 
2.070E-O 1 
2.070E-O 1 
4.000E-01 
1.100EM2 
2.390E+Oo 
2.000EM4 
9.680E-03 
7.540EM 1 
1.300E-5 
1.420EMO 
2.240E-02 
2.240E-02 
9.340EMO 
5.410E+04 
1.45OEM4 
3.860EM 1 
6.61OEMO 
3.650EMO 
2.550E+Oo 
2.580EM2 
1.980EM3 
1.720E+04 
1.170EM1 
7.80OE+OO 
9.260E+01 

43.4 
7,480 ' 

225 
417 
146 
179 

12,300 
4,680 

689 
180 
456 

2,890 
396 . 
154 
286 

4,420 
8.88 

13,800 
90.4 
619 
117 

7.33 
92. 
264 
9.59 
9.79 
21.5 
21.5 
71.3 
599 
212 
670 
35.2 
25.2 
566 
133 

19.4 
19.4 
878 
217 
240 

. 3,530 
618 
376 
181 

32.5 
180 

1,980 
1,030 

796 
22.1 

65 1 
149,000 

3,610 
5,700 
1,940 
2,490 

267,000 
94,400 
10,200 
2,530 
6,400 

58,200 
7,230 
2,730 

13,300 
83,000 

358 
256,000 

2,390 
12,000 
4,060 

297 
2,500 

10,600 
288 
29 1 

1,060 
1,060 
1,590 
8,970 
2,830 

14,500 
1,200 

556 
43,700 

1,770 
66 1 
666 

11,800 
19,200 
8,080 

66,600 
13,800 
6,590 

14,400 
1,060 
2,950 

29,300 
193,000 

9,680 
727 

2 
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20F 
20G 
20H 
22A 
22B 
22c 
22D 
22E 
23 
24A 
24B 
25A 
25B 
25c 
25D 
25E 
25F 
25G 
25H 
25J 
26A 
26B 
26C 
28A 
28B 
28C 
28D 
28E 
28F 
28G 
30A 
30B 
31A 
3 1B 
32A 
32B 
35A 
37 
38A 
38B 
39A 
39B 
39c 
39D 
45A 
45B 
46 
51 
53A 
53B 
54A 

9.26OEi-0 1 
1 -240Ei-03 
1.140EM 1 
9.80OEi-0 1 
5.430Ei-02 
6.840EMO 
8.650EMO 
3.59OEi-O 1 
9.19OE-01 

4.59OEi-00 
6.020EM 1 
6.850EM1 
1.930Ei-02 
4.760Ei-01 
1.400E+02 
5.280EM2 
4.880EW 
5.86OEM 
2.290Ei-00 
2.120E-01 
1.340Ei-03 
9.040E-HH) 
5.620Ei-0 1 
1 .000EM 1 
7. IOOE+OO 
2.300E-02 
2.300E-02 
1 -380E-O 1 
7.960E-01 
1.360E-01 
3.740Ei-O 1 
3.430E-01 
9.070EM2 
3.12OEm 
8.86OEW 
1.790Ei-OO 
O.OOOE+OO 
3.760Ei-04 
1.290Ei-03 
7.010EW 
5.980Ei-02 
3.270EM1 
8.120Ei-00 
4.420EHO 
8.830Ei-01 
2.190E+00 
6.620E+02 
1.070Ei-03 
7.470Ei-01 
1.060E+01 
9.240Ei-04 

22.2 
28.7 

57.6 
34.3 
5.47 
146 

3,210 
4.93 
321 
264 
161 

. 41.3 
25 9 
117 
729 
473 
517 
217 
18.9 
485 

1,310 . 
3 1.2 

1,100 
835 
6.29 
4.25 
12.3 
12.3 
12. 

1,690 
32.9 
715 
274 

1,020 
163 
1.03 

1,250 
230 

63.7 
288 
513 

22.1 
70. 

1,520 
1.48 

1,360 
7,970 
7,490 
1,050 
1,930 

74 1 
1,230 

14,500 
1,290 
1,010 
25.1 

2,060 
42,200 

81. 
4,650 
5,350 
2,580 

3,930 
1,730 

13,100 
6,280 
6,920 
2,920 

326 
9,760 

. 11,900 
834 

19,100 
15,100 

279 
27 1 
173 
175 
172 

24,100 
599 

13,900 
3,650 

18,500 
2,230 
9.16 

32,800 
4,210 
2,500 
4,300 
6,860 

812 
1,680 

23,800 
194 

19,300 
203,000 
124,000 
14,300 
56,700 

743 . 
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54B 
54c 
55A 
55B 
56A 
56B 
56C 

61 
62 
63 
64 
65 
66 
67 
68 
69 
71 
72 
73A 
74A 
74B 
74c 
74D 
74E 
74F 
74G 
74H 
74J 
74K 
74L 
74M 
74N 
74P 
744 
74R 
74s 
74T 
74u 
74v 
74w 
77 
78 
79 
80 
81 
82 
89 
G-002 
G-004 
G-006 

ko 

2.070EMO 
5.3 80EM3 
1.510E+04 
1.210E1.03 
7.050EMO 
2.790E-02 
4.100E-02 
1.350EM1 
1.870EHO 
3.750E+Oo 
1.140EM2 
2.360EM 1 
7.46OEm 
1.820E+04 
2.6 10EMO 
5.890E+OO 
1.020EM3 
1.440E+03 
1.800EMO 
1.1 10EMO 
2.260EM1 
1.650EM1 
1.060EM2 
1.130EM2 
1.OOOEM1 
1.91OEMO 
7.530EM1 
7.150EMO 
6.720E+Oo 
1.210EM2 
6.180EM2 
3.58OEN1 
2.700E+Oo 
1.140EM2 
1.160EM1 
1.340EM1 
1.24OEHO 
7.560EM3 
2.640EMO 
1.050EMO 
1.53OEM1 
1.140EM 1 
8.650EM3 
1.1OOEM1 
9.030E+OO 
7.120E+OO 
3 -230E-2 
2.060EM2 
2.950EM3 
1.730EMO 
2.490E-01 

202 
126 
444 
24 1 
647 

3.92 
5.38 

1,200 
167 
2% 

2,360 
1,220 

729 
405 
233 
43 1 
788 

1,840 
12 1 
97. 

290 
412 
543 
369 
640 
65.4 
176 
113 
114 
3 83 

1,050 
908 
245 

2,470 
94.4 
154 
120 

33,600 
235 
10 1 
206 

1,170 
980 

1,070 
903 
786 
980 

28,300 
45,700 

1,040 
210 

3,530 
3,110 

12,000 
3,700 
9,220 

357 
373 

16,000 
2,290 
3,990 

39,800 
18,600 
10,000 
11,100 
3,330 
6,110 

15,100 
30,900 

1,880 
1,290 
3,860 
5,500 
7,240 
4,920 
8,530 

872 
2,350 
1,500 
1,530 
5,100 

14,000 
12,100 
3,270 

32,900 
1,290 
2,050 
1,610 

448,000 
3,140 
1,350 
2,750 

15,500 
24,100 
14,200 
12,300 
9,970 

15,600 
498,000 
743,000 

0 27,000 
71,100 

4 



Table B-16 FEMp-OU3-RLES - D M  
Source Term for Total Uranium by Component Category and 

Material .category 
sepccmber 11. 19 

MATERIAL CATEGORY: A 
. 1 m u c r u R A L A N D M I s c . s T E E L  

1 mucTuRAz,ANDMIsc.sTEEL 

MATERIAL CATEGORY: )$ 
1 
1 
1 
1 
1 
1 
1 

, . I  
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

CONDUITlwIRE (2' AND LESS) 
CONDUrrnvIRE (2' AND LESS) 
coNDm/wxRE @-la- To 4 3  

coNDm/wIRE/cABLE TRAY (OVER 49  
coNDm/wIRE/cABLE TRAY (OVER 4") 
DOORS 
DOORS 
ELECTRICALEQUIFMENT 
UEcrrucALEQUIpMENT 
ELECIRICAL FDcfuREs 
ELECTRICAL FDcfuREs 
ELECIWCAL TRANSFORMERS 
ELECTRICAL TRANSFORMERS 
W A C  EQUIPMENT 
W A C  EQUIPMENT 
MATERIALHANDLINGEQUIF'MENT 
MATERIALHANDLINGEQUIPMENT 
MlscELLANEOus ELECTRICAL m s  
MISCELLANEOUS E L E C T R I c A L m s  
PIPING (2" AND LESS) 
PIPING (2' AND LESS) 

C O N D U I I ' m  (2-1/2' TO 4 3  

PIPING (2-1/2" TO 4 3  
PIPING (2-1/2- TO 4 3  
PIPING (OVER 4') 
PIPING (OVER 4 3  
PROCESSEQUIPMENT 
PROCESSEQUIPMENT 

MATERIAL CATEGORY C 

METAL 
PALNT 

DUST 
MErAL 
DUST 
MErAL 
DUST 
METAL 
METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
IUErAL 
PAINT 
MErAL 
PAINT 
MErAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
IUErAL 
PAINT 

METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 

0 
1.09E+00 

2.57E-01 
0 

1 .ME01 
0 

5.01E-02 
0 
0 

7.50E-01 
0 

5.61E-01 
0 

7.49-1 
0 

1.22M2 
0 

5.93E-01 
0 

1.56- 
0 

9.69E-03 
0 

5.98E-01 
0 

2.32E-01 
0 

3.45E-01 
0 

5.61E-01 

0 
6 -23502 

0 
6.59- 

0 
1.73E-03 

0 
6.64E-02 

0 
2.58- 

0 
3.83E-02 

0 
6.24- 

263 
3.87 

.704 
75 -9 
.29 

91.1 
.147 
49.1 
48.6 
2.27 
66.9 
1.61 
34. 

2.12 
19. 

-035 
67. 

1.67 
2.7 

.042 
5.75 
.M1 
105 

1.69 
106 

.635 
120 

-957 
183 

1.56 

7.43 
.179 
7.44 
-185 

.3 
.005 
11.6 
.188 
11.8 
.071 
13.3 
.lo6 
20.3 
.174 

1,070 
41.4 

15.1 
452 

6.21 
83 8 

3.15 
591 

2,430 
24.3 

10,300 
17.2 

5,440 
22.7 
440 
.369 

14,600 
17.8 
603 
.447 
230 
.652 
930 
18.1 

1,480 

2,720 
10.2 

15,300 
16.7 

13.6 

1,150 
1.91 

1,620 
1.98 
67. 
-05 
103 

2.01 
164 

151 
302 
1.14 

1,700 
1.86 

1 
1 
1 
1 
1 
1 
1 

. 1  
1 
1 

1 
1 
1 
1 

ELE4mucALEQuIPMENT 
ELECTRICALEQUIPMENT 
W A C  EQUIPMENT 
W A C  EQUIPMENT 
MATERIALHANDLING EQUIPMENT 
MATERIALHANDLINGEQUIPMENT 
PIPING (2' AND LESS) 
PIPING (2; AND LESS) ' 

PIPING (2-lnW TO 4 3  
PIPING (2-1/2' TO 4 9  
PIPING (OVER 4') 
PIPING (OVER 4') 
PROCESS EQUIPhENT 
PROCESS EQUIPMWT 



Table R 1 6  (Continued) 

MATE- CATEGORY 
1 DUCIWORK 
1 DUCIWORK 
1 DUCIWORK 
1 -0RMEI'ALWALLPANELS 
1 EXTERIORMEI'AL.WALLPANELS 
1 INTERIORMETALWALLPANELS 
1 INTERIORMETALWALLPANEIS 
1 LEADFLASHING 
1 LOWERS 
1 LOWERS 
1 METALPANELROOF 
1 =ALPANELROOF 

MATERIAL CATEGORY E 
1 CLAYPIPING 
1 CONCRETE 
1 CONCRETEBEAMS 
1 CONCRETECOLUMNS 
1 CONCRETEFOUNDATION 
1 CONCRETESLABS 
1 CONCRETEWALLS 
1 MASONRY 
1 MASONRYWAUS 

MATERIAL CATEGORY G 
1 CEILJNGDEMOLTI'ION 
1 EXTERIORTRANSIEPANELS 
1 FLOORTILE 
1 INTERIORTRANSIEPANELS 
1 TRANSIXEROOF 

MATERIAL CATEGORY H 
1 DUCIWORK INSULATION 
1 PERSONALPROTECIWEEQUIPhfENT 
1 PIPINGINSULATION 

MATERIAL CATEGORY: I 
1 BUILDINGINSULATION 
1 DRYWALL 
1 MISCELLANEOUSDEBRIS 
1 NONPROCESSTRALERS 
1 NONPROCESSTRALERS 
1 PERSONALPRorrcTIvEEQUIPMENT 
1 PROCESSTRALERS 
1 PROCESTRALERS 
1 PVCCONDUrr 
1 ROOFING(BUlLTUP) 
1 WINDOWS 
1 WINDOWS 

DUST 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
LEAD 
METAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTHER 

OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
METAL 
PAINT 
OTHER 
METAL 
PAINT 
OTHER 
OTHER 
OTHER 
PAINT 

1.34E-01 
0 

2.69E+00 
0 

1.70E-01 
0 

3.63E-02 
0 
0 

.2.37302 
0 

.2.09M1 

8.98- 
3.79E+00 
2.493+01 
9.95E+00 
2.60E+01 
2.37E+02 
2.41E+01 
3.59302. 

3.89E+00 

6.94E-02 
l.lOE-O1 

1.31E+00 
1.24E-01 
l . l l M 1  

2.46E-02 
0 

3.04E-02 

6.49E-02 
2.79E+00 

0 
0 

6.57E-01 
0 
0 

2.49E-01 
0 

1.23E-01 
0 

5.92E-02 

.403 
142 

8.06 
8.38 
1.19 
1.6 

227 
-15 

1.38 
.065 
10.5 
1.49 

2.67 
333 

2,220 
959 

2,280 
14,700 
1,920 
35.5 

4,250 

'7.4 
7.24 
117 

8.17 
733 

1.94 
.235 
2 3  

5.88 
355 

97 -5 
896 
1.77 
1.23 
209 
.669 
287 
367 

63 5 
-165 

8.63 
516 

86.2 
33.9 
12.7 
6.49 
2.43 
.422 
69. 

. .69 
42.6 

16. 

38.2 
4,430 

29,600 
12,800 
30,400 

195,000 
25,700 

1,290 
154,000 

616 
129 

2,430 
148 
130 

863 
156 

1,020 

2,620 

6,500 
305,000 

18.9 
817 

71,100 
7.15 
8.84 

10,200 
3,180 

1.76 

i 3 , m  

FEMp-OU3-RUFS - DRAFT 
scptcmba 11.19 
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Table B-16 (Continued) 

1 WOOD OTHER 7.49E-04 .66 44. 

MATERIAZ, CATEGORY J 

MATERIAL CATEGORY A 
2 S T R U ~ A N D M I S C . s T E E L  
2 sTRucruRALANDMIsc.sTEEL 

MATERIAL CATEGORY 
2 
2 

' 2  
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

CONDUrrrwIRE(2'ANDLESs) 
c 0 N D m m  (2' AND LESS) 
C O N D m N R E  (2-ln" TO 4 9  
CONDuITM?RE (2-1/2. TO 4 9  
coNDuTrAvrRE/cABLE m y  (OVER 4') 

coNDm/wIRE/cABLE TRAY (OVER 4") 
DOORS 
DOORS 
ELEcrRIcALEQmMENT 
ELEcrRIcALEQuIPMENT 
ELEcrRIcAL FKruREs 
ELECTRICAL FKruRJ3 
ELEcrRICAL TRANSFORMERS 
m C A L  TLWSFORMERS 
ELECIRICALWIRING 
W A C  EQUIPMENT 
W A C  EQUIPMENT 
MATERIAL HANDLING EQUIFWENT 
MATERIALHANDLING EQUIPMENT 
MIsrruANEousELEcrRIcALrrEMs 
MISCELLANEOUS E L E c r R I c A L m s  
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2-1/2- TO 4') 
PIPING (2-ln- TO 4') 
PIPING (OVER 4 9  
PIPING (OVER 43 

PROCESS EQUIPMENT 
PROCESS EQUIPMENT 

MATERIAL CATEGORY: C 
2 ELEcrRIcALEQUIPMENT 
2 UuSrarcALEQuIPMENT 
2 WACEQUIPMENT 
2 WACEQUIPMENT 
2 MATERIALHANDLINGEQUEMENT 
2 MATERIALHANDLINGEQUIPMENT 
2 PPING(2'ANDLESS) 
2 PIPING(2'ANDLESS) 

METAL 
PAINT 

DUST. 
MmAL 
DUST 
METAL 
DUST 
METAL 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
METAL 
PAINT 
METAL. 
PAlNT 
mAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
m A L  
PAINT 
METAL 
PAINT 

METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 

0 
2.76E+00 

6.62EU2 
0 

6.11E-03 
0 

6.52- 
0 
0 

3.24-1 
0 

3.48E-03 
0 

8.00E-02 
0 

1 HE03 
0 
0 

7.40E-03 
0 

3.79E-03 
0 

1.59-1 
0 

7 . 5 m  
0 

s.soE-02 
0 

7.78E-02 
0 

5.43-3 

0 
3 . a m  

0 
8.22Eo4 

0 
4.21E-04 

0 
836E-03 

1,450 
18. 

.435 
46.9 
-039 
12.1 
.004 
1.36 
44.9 
2.1 

2.08 
.023 
8.15 
S O 8  
16. 

.011 
1.44 
5 3 1  
.046 
6.59 
.024 
99.5 
1 .os 
32.1 
-503 
63.6 
.385 
58.1 
ss 1 

7.97 
.034 

.232 

.003 
.59 

.00S 

. n 2  

.003 
3.57 
.OS6 

5,910 
192 

. 9.31 
279 

-828 
112 
.OW 
16.4 

2,250 
225 
146 

-244 
1sm 
5.43. 
640 
.117 
5.02 
405 
.4% 
342 
254 

3,980 
11.3 
285 

5.38 
888 

8 -24 
1310 
5.89 
333 
.364 

16.3 
.027 
45. 

.os5 
38. 

.028 
31.7 
-598 



FEMp-OU3-RVFs - DRAFT 
Table B-16 (Continued) septcmkr 11.19 

2 PIPING (2-1/2' TO 4 3  
2 PIPING(OVER4.) 
2 PIPING(OVER4") 
2 PROCESSEQUIPMENT 
2 PROCESSEQUIPMENT 

MATERIAL CATEGORY: Q 
2 
2 
2 
2 
2 

. 2  
2 
2 
2 
2 
2 
2 

DUCIWORK 
DUCIWORK 
DUCAVORK 
EXTERIORMETALWALLPANELS 
EXTERIORMETALWALLPANELS 
INTERIORMETALWALLPANELS 
INTERIORMETALWALLPANELS 
LEAD FLASHING 
UluVERs 
LOWERS 
MET& PANEL ROOF 
METAL PANEL ROOF 

. MATERTAL CATEGORY E 
2 CLAYPIPING 
2 CONCREE 
2 CON- FOUNDATION 
2 CONCREII?SLABS 
2 CONCREIZWALLS 
2 MASONRYWALLS 

PAINT 6.11- 
METAL 0 
PAINT 8.65-3 
METAL 0 
PAINT 6.03- 

-043 
6.45 
.06 1 
385 
.004 

.916 
146 

.654 
37. 
.04 

DUST 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
LEAD 
METAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
m E R  
m E R  

1.28- 
0 

2.57E-02 
0 

l.31€+00 
0 

3.0333-02 
0 
0 

3.38E-02 
0 

1.77E+00 

, 3.19E-a 
5.08E+ 00 
3.81E+02 
2.22E+03 
1.19E+00 
8.85M1 

MATERIAL CATEGORY: G 
2 CEILINGDEMOLlTION OTHER 4.88E-03 
2 EXERIORTRANSIIEPANELS OTHER 1.13E+00 
2 FIREBRICK OTWER 7.31M1 
2 FLOORTILE OTHER 1.12E-02 
2 INTERIORTRANSITEPANELS OTHER 3 ME-01 
2 TRANSIEROOF OTHER 1.98€+00 

MATERIAL CATEGORY 
2 DUCIWORK INSULATION OTHER 4.62- 
2 PERSONALPROTECTWEEQUIPMENT OTHER 0 
2 PIPJNGINSUL.ATION OTHER 2.22M2 

. .008 
2.84 
.161 
63.5 

9. 
1.34 ' 

.189 
2.15 
4.85 
227 
90.6 
12.8 

.95 1 
446 

33,500 
13,200 

90.2 
860 

.179 
41.6 
26.8 

-41 
11.2 
72.7 

.172 
10.3 
1.72 
257 
96.3 
5.41 
2.02 
6.06 

242 
2.42 
367 
137 

13.6 

5,940 
446,OOo 
176,000 

1,200 
31,300 

14.9 
740 
383 

8.54 
203 

1,290 

-039 17.2 
1.95 1,290 
1 .os 482 

MATERIAL CATEGORY _I 
2 BWDING INSULATION gTHER 4.94- 2.91 
2 DRYWALL OTHER 5.48E42 4.42 
2 FABRICROOF OTHER 1.30-1 12.3 
2 FABRICWALLS OTHER 6.69E-02 5 -68 
2 MLSCELLANEQUSDEBRIS OTHER 0 42. 
2 PERSONALPROTECTWEEQUIPMENT OTHER 0 10.2 

1900 
168 
382 
176 

2,800 
6,780 

2 PvccoNDm cn.HER 0 .258 

' 1 2 ROOFING(BUILTUP) OTHER 6.01E-02 179 

4 



Table B-16 (Continued) 
FEMP-OU3-& - DRAFT 
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2 WINDOWS OTHER 0 49.1 2,450 
2 WINDOWS 
2 WOOD 

PAINT 2.03Em 
OTHER 4.60E-03 

.127 
4.05 

1.36 
270 

MATERIAL CATEGORY: J 
2 DUCTWORK DUST 1.16Eo2 -072 1.55 

MATERLAL CATEGORY: A 
3 sTRumuRALANDMIsc.sTEEL 
3 sTRumuRALANDMIsc.sTEEL 

MATERIAL CATEGORY B 
. 3  

3 
3 

. 3  
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

coNDm/wlRE (2' AND LESS) 
coNDm/wiRE (2" AND LESS) 
C O N D m m  (2-112' TO 4 3  
C O N D ~ M R E  (2-1129 TO 4") 

CONDrnNlRlYCABLE TRAY (OVER 4") 
CONDUlTNlRlYCAELE TRAY ( O m  4 3  

DOORS 
DOORS 
ELECrrUCALEQUIPMENT 
U E C r a r c A L E Q U I P m  
ELEcnucALFEauREs 
ELEcrRIcAL RxrzTREs 
ELEcIlcICAL TRANSFORMERS 
ELEClRICAL TRANSFORMERS 
ELEClRICALWIRlNG 
HVAC EQUIPhENT 
HVAC EQUIPMENT 
MATERIAL HANDLING EQUIPMENT 
MA-HANDLING EQUDMENT 
MISCELLANEOUS ELBTRICAL lTEMS 
MISCELLANEOUS ELEcrRIcALrrEMs 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2' AND LESS) 
PIPING (2-112' TO 4 3  
PIPING (2-112' TO 4') 
PIPING (2-112. TO 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4") 
PIPING (OVER 4 3  
PROCESS EQUIPbENT 
PROCESS EQUJPMENT 
PROCESS EQUIPMENT 

MATERIAL CATEGORY C 
3 UEcrrucALEQUlpMENT 
3 ELurrrucALEQurpMENT 

METAL 
PAINT 

DUST 
MErAL 
DUST 
MmAL 
DUST 
METAL 
METAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
METAL 
PAINT 
MFTAL 
PAINT 
MEI-AL 
PAINT 
CRUD 
DUST 
SSMErAL 
CRUD 
DUST 
SSMETAL 
CRUD 
DUST 
SSMErAL 
CRUD 
DUST 
ss METAL. 

MEI-AL 
PAINT 

0 
238E+03 

1.60E+02 
0 

2.47E+01 
0 

4.73E+00 
0 
0 

7.94E+01 
0 '  

1.89E+02 
0 

1.47E+02 
0 

1.06E+00 
0 
0 

9.936+01 
0 

1.05E+02 
0 

4.17E+01 
7.22E+01 
7.75E+00 

0 
1.24E+02 
6.03E+00 

0 
1.04E+02 
2.27E+00 

0 
7.43E+02 
4.51E+01 

0 

0 
2.10E+01 

8,290 
115 

6.28 
678 
1.11 
348 
-188 
62.6 
73.7 
3 -45 
740 

9.95 
87.6 
5 :46 
41.1 
.033 
7.91 
221 

4.73 
523 

6.15 
210 

2.23 
3.11 
.331 
749 

4.93 
238 
756 

534 
-12 

505 
33.4 
2.03 

8,490 

82.2 
1.11 

33,800 
1,230 

134 
4,030 
23.7 

3,200 
4.02 
753 

3,680 
36.8 

63,800 
106 

14,000 
58.4 

1,440 
.355 
27.6 

41,300 

88,700 
65 -8 

8,400 
23.8 
33.2 
7.08 

6,640 
52.8 
5.1 

10,600 
57.1 
2.57 

11,400 
358 

43.4 
715,000 

50.6 

7.090 
11.8 

5 



3 HVACEQUIPMENT 
3 HVACEQUIPMENT 
3 MATnUkLHANDLINGEQUIPMENT 
3 MATERIALHANDLINGEQUIPMENT 
3 PIPINGQ’ANDLESS) 
3 PIPINGQ’ANDLESS) 
3 PKPlNG(2’ANDLESS) 
3 PIPINGQ‘ANDLESS) 
3 PIPING (2-1/2” TO 4”) 
3 PIPING (2-1/2’ TO 4’) 
3 PIPING Q-1/2* TO 4 3  
3 PIPING (2-1/2’ TO 4 3  
3 PIING(OVER4”) 
3 PIPPING(OVER4”) 
3 PIJNG(OVER43 
3 PIING(OVER43 
3 PROCESSEQUIPMENT 
3 PROCESSEQUIPMENT 
3 PROCESSEQUIPMENT 
3 PROCESSEQUIPMENT 

MATERIAL CATEGORY: 
3 DUCIWORK 
3 DUCIWORK 
3 DUCIWORK 
3 -ORMETALWALLPANELS 
3 EXTERIORMETALWAUPANEIS 
3 INTERIORMETALWALLPANELS 
3 INTERIORMETALWALLPANEIS 
3 LEADFLASHING 
3 muvERs 
3 LOUVERS 
3 METALPANUROOF 
3 METALPANELROOF 

MATE- CATEGORY: E 
3 CLAYPIPING 
3 CON- 
3 CONCREEBEAMS 
3 CONCREECOLUMNS 
3 CON- FOUNDATION 
3 CONCREESLABS 
3 CONCREIEWALLS 
3 MASONRY 
3 MASONRYWALLS 

MATERIAL CATEGORY E 
3 ACIDBRICK 

MATERIAL CATEGORY G 
3 CEILINGDEMOLIITON 

METAL 
PAINT 
METAL 
PAINT 
CRUD 
DUST 
SSMErAL 
UNH 
CRUD 
DUST 
SSMFfAt 
UNH 
CRUD 
DUST 
ssh4ErAL 
UNH 
CRUD 
DUST 
SSMETAL 
UNH 

DUST 
MErAL 
PAINT 
MErAL 
PAINT 
MErU 
PAINT 
LEAD 
METAL 
PAINT 
MmAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 

OTHER 

0 
l.lOE+Ol 

0 
1.17E+Ol 
1.60E+01 
7.75E+00 

0 
252E+03 
2.75E+01 
6.03E+00 

0 
4.00E+03 
2.31E+01 
2.2=+00 

0 
4.34E+03 
1.65E+02 
4.51E+01 

0 
2.72E+05 

5.30E+01 
0 

1.06E+03 
0 

l.llE+02 
0 

6.58E+01 
0 
0 

9.08E+ 00 
0 

9.34E+01 

2.79-3 
7 .m+02  
3.18E+02 
2.26E+02 
232E+02 
2.00E+04 
4.78E+02 
9.25E+01 
2.02E+02 

5.10E+03 

5.18E+00 

24.6 4390 
526 
58.1 
-684 
.69 

-331 
a33 
6.46 

1.1 
.238 

84. 
10.3 
1.19 
.12 

56.1 
11.1 
7.43 
2.03 
943 
695 

2.03 
715 

40.5 
35.7 
5.06 
14.8 
2.1 

13.4 
12.2 
.571 
22.4 
3.18 

8.32 
9,480 
1,730 

677 
20,400 
32,700 
3,480 

370 
2,630 

1,030 

5.83 

5.62 
9,860 
731  
738 
7.08 
738 

73.8 
11.7 
5.1 

1,170 
117 

12.7 
2.57 

1,270 
127 

79.5 
43.4 

79,500 
7,950 

43 3 
2,590. 

433 
145 

54.1 
60.1 
225 
37.7 
611 

6.11 
90.8 
34. 

119 
126,000 
23,100 
9,030 

272,000 
436,000 

46,400 

13,500 
95,500 

14,700 

486 

Table B-16 (Continued) 
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1 1 1 2  
Table B-16 (Continued) 

3 FIREBRICK 
3 FLOORTILE 
3 INTERIORTRANSITEPANELS 
3 TRANSIIZROOF 

MATERIAL CATEGORY 
3 DUCIWORK INSULATION 
3 PERSONAL PR- EQUIPMENT 
3 PIPINGINSULATION 

MA- CATEGORY 1 
3 BUILDINGINSULATION 
3 DRYWALL 
3 FABRIC 
3 MISCELLANEOUSDEBRIS 
3 PERSONALPRoTEcIlvEEQUIPMENT 
3 PVCCONDrn 
3 ROOFING(BUILTUP) 
3 WINDOWS 
3 WINDOWS 
3 WOOD 

MATERIAL CATEGORY. J 
3 DUCIWORK 
3 PIPING(2'ANDLESS) 

. 3 PIPING(2'ANDLESS) 
3 PIPING(2'ANDLESS) 
3 PIPING (2-112" TO 4 3  
3 PIPING (2-112" TO 4 3  
3 PIPING (2-112" TO 4 3  
3 PIPING (0-4") 
3 PIPING (0-4') 
3 PIPJNG(OVER43 
3 PROCESSEQwm 
3 PRocEssEQmm 
3 PROCESSEOUIPMENT 

OTHER 
O T H E R .  
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
PAINT 
OTHER 

DUST 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRm 
DUST 
UNH 

5.12E+01 
0 

5.93E+01 

9.18E+o1 
1.00E+02 
4.95€+00 ' 

0 
0 
0 

0 
1.48E+01 
5.89E-03 

1.36E-01. 

MATERIAL CATEGORY: B 
4 cONDulT/wrRE(2"ANDLEsS) DUST 7.85E+00 
4 coNDm/wrRE (2' AND LESS) MFTAL 0 
4 CONDulT/wrRE (2-lL2" TO 4") DUST 1.32€+00 
4 CONDm/WlRE (2-112' TO 4 3  MFTAL 0 
4 CONDUTI'IWlRECABLE TRAY (OVER 4 3  DUST 7.39M1 
4 CONDUIVWRElC@LE TRAY (OVER 4 3  MFTAL 0 

747 
130 

52.2 
536 
798 

9 -74 
4.23 
14.5 

20.2 
165 

1.15 
243 

22.2 
4.8 
404 
257 
.668 
5.19 

18.2 
3.11 
2.65 
58.1 
4.93 
1.91 
92.3 
5 -34 
-96 1 
100. 
33.4 
16.2 

6.260 

MATERIAL CATEGORY: A 
4 !jTRucIzIRALANDMIsc.sTEEL MEl-AL 0 2,070 8,430 
4 ~ U c I z I R A L A N D M I s C . S T E E L  PAINT 2.08E+Ot 29.2 3 12 

.858 
92.5 

.12 
37.6 
-071 
23.8 

13,300 
1,860 
1,090 
9,720 

14,200 

4,330 
2,800 
6,440 

8,960 
6,240 
35.7 

16,200 
14,700 

148 
11,200 
12,900 

7.14 
346 

390 . 
33.2 
56.7 
'664 
52.8 
40.8 

1,060 
57.1 
20.6 

1,140 
358 
347 

71.500 

7 

183 
550 

256 
346 
1.53 
286 



Table B-16 (Continued) 

4 
4 

. 4  
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

' 4  
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

DOORS 
DOORS 
UEcrrUcALEQmMENT 
ELEcrrucALEQUIPMENT 
ELEcrRIcAL FIXTURES 
ELEcrrucAL FIXTURES 
m C A L  TRANSFORMERS 
ELECTRICAL TRANSFORMERS 
EQUIPMWTANDMISCELLANEOUS 
EQUIPMENTANDMISCELLANEOUS 
W A C  EQUIPMENT 
HVAC EQUIPMENT 
MATnUALHANDLMGEQUIPMENT 
MA'IERIALHANDLJNGEQUIPMENT 
M I s c E L L A N E u u s ~ c A L m s  
MISCELLANEOUS ELEcrRrcAL m s  
PIPING (2. AND LESS) 
PIPING (2. AND LESS) 
PIPING (2" AND LESS) 
PIPING (2-112' TO 4 9  
PIPING (2-112" TO 4 9  
PIPING (2-112' TO 49 
PIPING (OVER 4 9  
PIPING (OVER 4") 
PIPING (OVER 4 9  
PROCESS EQUIPMENT 
FROCESS EQmhfEm 
P R O C E S S E Q ~  

MATERIAL CATEGORY C 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

ELEcTRIcALEQmMENT 
UEcrrUcALEQUIPMENT 
EQmmANDMIScELLANEous 
E Q u I F W E N T A N D M I S C ~ U S  
HVAC EQUIPMENT 
HVAC EQUIPMENT 
MATERuu.HANDLINGEQUIPMENT 
MATERIALHANDLINGEQUIPMENT 
PIPING (2" AND LESS) 
PIPING (2" AND LESS) 
PIPING (2- AND LESS) 
PIPING (2' AND LESS) 
PIPING (2-112' TO 4") 
PIPING (2-ln. TO 4') 
PIPING (2-1/2. TO 4") 
PIPING (2-112' TO 4') 
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  
PIPING (OVER 4 3  

MJXAL 
PAINT 
mAL 
PAINT 
METAL 
PAINT 
IUErAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
METAL. 
PAINT 
MErAL. 
PAINT 
CRUD 
DUST 
SSMErAL 
C R m  
DUST 
ss METAL 
CRUD 
DUST 
SS MFTAL 
CRUD 
DUST 
ss MErAL 

MmAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
m A L  
PAINT 
CRUD 
DUST 
SSMETAL 
UNH 
CRUD 
DUST 
S S W A L  
UNH 
CRUD 
DUST 
ss METAL 
UNH 

0 
1.34E+01 

0 '  
l.OOE+Ol 

0 
1.33E+01 

0 
5.46E-01 

0 
2.20E+00 

0 
831E+00 

0 
6.21E+00 

0 
5.64E+00 
3.15E+OO 
3.46E-01 

0 
6.23E+00 
3.16-1 

0 
2.64E+00 
6.30E-02 

0 
4.58E+01 
2.78E+00 

0 

0 
l.llE+W 

0 
2.45-1 

0 
9.24-1 

0 
6.90E-01 
7.01E-01 
3.46E-01 

0 
3.43E+U2 
138E+W 
3.16E-01 

0 
6.40E+02 

5 36E-O 1 
6.30E-02 

0 
1.16E+03 

36.1 
1.69 
112 
1.5 

24.6 
1.53 
24.5 
-091 

3,380 
13.8 
36-6 
-809 
99.9 
-849 
53.7 

.57 
.423 
.046 

102 
-788 

.04 
121 

1.43 
-033 
' 135 
5.23 
318 

1,330 

12.4 
.I66 
375 
1.53 
4.06 

-09 
11.1 
.094 
-094 
-046 

11.3 
-879 
-175 

.04 
13.4 
1.64 
.318 
-033 
15. 

2.98 

1,800 
18. 

9,610 
16. 

3,930 
16.4 

2,080 
-973 

135,000 
147 

7,060 
8.65 

12,200 
9 .os 

2,150 
6.09 
4.52 
-992 
904 

8.42 
-862 

1,680 
. 15.3 

.694 
3,060 

56: 
6.79 

112,000 

1,070 
1.78 

15,000 
16.4 
784 
.% 1 

1,360 
1-01 

1. 
-992 
100. 
10. 

1.87 
-862 
187 

18.7 
3.41 
.694 
341 

34.1 

FEMP-OU3-RVFS - D M  
SqJ- 11.19 
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Table B-16 (Continued) 
FEMp-OU3-RvFs - DRAlT 
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4 PROCESSEQUIPMENT 
4 PROCESSEQUIPMENT 
4 PROCESSEQUIF'MENT 
4 PROCESSEQUIPMENT 

MATERIAL, CATEGORY D 
4 DUClWORK 
4 DUCIW'ORK 
4 DUCIW'ORK 
4 EXTERIORMETALWALLPANELS 
4 EXTERIORMETALWALLPANELS 
4 INTERlORMETALWALLPANELS 
4 INTERIORMETALWALLPANELS 
4 LEADFLASHING 
4 LOUVERS 
4 LOUVERS 
4 METALPANELROOF 
4 METALPANUROOF 

MATERIAL CATEGORY: E 
4 CLAYPIPING 
4 CONCRETE 
4 CONCRETEBEAMS 
4 CONCRElECOLUMNS 
4 CONCRETE FOUNDATION 
4 CONCRETESLABS 
4 CONCRETEWALIS 
4 MASONRY 
4 MASONRYWALIS 

MATERIAL, CATEGORY: E 
4 ACIDBRICK 

MATE- CATEGORY G 
4 CEIL.INGDEMOLITION 
4 EXTRUORTRANSlTEPANELS 
4 FIREBRICK 
4 FLOORTILE 
4 INTERI0RTRANSlTEPANEL.S 
4 TRANSITrROOF 

MATERIAL CATEGORY: 
4 DUCIWORK INSULATION 
4 PERSONAL PROTEClWE EQUIPMENT 
4 PIPINGINSULATION 

MATERIAL CATEGORY I 
4 BUILDINGINSULATION 
4 DRWALL 
4 MISCELLANEOUSDEBRIS 
4 PERSONAL. PROECIXVE EQUIPMENT 

DUST 
ss METAL 
UNH 

DUST 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
LEAD 
METAL 
PAINT 
MErAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTHER 

CRUD 1.02E+01 

OTHER 

2.78E+00 
0 

4.258+04 

6.70E-01 
0 

1.34€+01 
0 

2.93€+01 
0 

3.37E+00 
0 
0 

2.58E+00 
0 

2.29B+01 

8.28E-04 
3.89B+01 
4.88€+00 
3.15E-02 

8.06E+01 
1.85E+02 
3.16E+01 

2.73E-02 
636B+01 

2.18€+01 

1.13E+00 
150E+O2 
2.52€+02 
8.96E+00 
1.16E+02 
1.80€+02 

2.67E-01 
0 

1.18E+00 

4.34E+00 
1.37€+01 

0 
0 
0 

1.16 
.318 
148 
109 

-071 
25. 

1.42 
37.2 
5 -27 
4.73 

.67 
1.87 
5.73 
.268 
29.4 
4.17 

2.47 
3,350 

340 
437 

7,070 
11,Ooo 
2,810 
55.7 

2,090 

21.1 

1.3 
158 
224 

8.58 
124 
176 

-341 
2.16 
2.52 

5.92 
14.3 
83.6 
11.4 
2.16 

12.4 
6.79 

12,400 
1,240 

1.52 
90.7 
15.2 
151 

56.4 
19.2 
7.17 
52.6 
287 

2.87 
119 

44.6 

35.2 
4%6oo 
4,540 
583 

94,300 
147,000 
37,500 
2,030 

75,900 

301 

108 
2,800 
3,200 

179 
2,240 
3,120 

152 
1,430 
1,120 

2,630 
543 

5,580 
7,520 
66.5 



Table B-16 (Continued) 
FEMp-OU3-RyFs - DRAFT 

septcmber 11.19 

4 ROOFING(BUILTUP) OTHER 3.14E.02 93.4 2,590 
4 WLNDOWS 
4 l+INDosVs 
4 WOOD 

MATERTAL, CATEGORY J 
4 DUCTWORK 
4 PIPING(2.ANDLESS) 
4 PIPING(2’ANDLESS) 
4 PIPING(2’ANDLESS) 
4 PIPMG Q-lG!. TO 4 9  
4 P m G  (2-ln. TO 4 3  
4 PIPING (2-1/2’ TO 43  . 

4 PIPING(OVER49 
4 PIPING(OVER4”) 
4 PIPING(OVER49 
4 PROCESSEQulPh4mT 
4 PROCESSEQUIPMENT 

OTHER . 0 
PAINT 1.47E+00 
OTHER 1.19€+01 

DUST 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 
UNH 
CRUD 
DUST 

6.03€+00 
3.15€+00 
2.77E+00 
3.09€+03 
6.23€+00 
2.53E+00 
5.76€+03 

‘2.64€+00 
5.04E-01 

1.05€+04 
4.58€+01 
2.22€+01 

48.8 
.127 
7.62 

.638 

.423 
-371 
7.91 
.788 
.322 
14.7 
1.43 
.26 

26 -8 
5.23 
2.54 

2,440 
1.35 
508 

13.7 
4.52 
7.94 
90.4 

. 8.42 
6.89 
168 

. 15.3 
5.55 
306 
56. 

54.3 
4 PROCESSEQUIPMENT UNH 3.82E+05 979 11,200 

MATERIAL CATEGORY A 
5 sTRu-ANDMIsc.sTEEL 
5 ~ U c r U R A L A N D M I s C . ~  

MATERIAL CATEGORY 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

.5 
5 
5 

coNDurr/wJRE(2”ANDLEss) 
CONDurrlWIRE(2”ANDLEss) 
coNDurr/wJRE (2-112’ TO 4 9  
CONDWI‘/wJRE (2-112’ TO 4 9  
DOORS 
DOORS 
ELEcrrucALEQUIPMENT 
ELEcrrucALEQUIPMENT 
ELEcmUcAL RXTURES 
ELFcrRxcAL RXTURES 
n C A L  TRANSFORMERS 
n C A L  TRANSFORMERS 
W A C  EQUIPMENT 
W A C  EQUIPMENT 
MATERIAL HANDLING EQUIPMENT 
MATERIAL HANDLING EQUIPMENT 
MISCEUANEOUS ELEcrRIcALms 
MISCELLANEOUS E L m c A L  m s  
PIPING (2” AND LESS) 
PIPING (2’ AND LESS) 
PIF’LNG &1/2. TO 4 3  
PIPING (2-ln’ TO 4 9  
PIPING (OVER 4 9  
PIPING (OVER 4 3  ’ 

MErAL 
PAINT 

DUST 
MErAL 
DUST 
MErAL 
MErAL 
PAINT 
mAL 
PAINT 
MErAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
MRAL 
PAINT 
M k A L  
PAINT 
MRAL 
PAINT 
m A L  
PAINT 
MErAL 
PAINT 

0 
3.09€+00 

8.13501 
0 

5.65E.02 
0 
0 

4.84503 
0 

3.42501 
0 

3.08E-01 
0 

1.44E-03 
0 

3.07E-02 
0 

4.57E-02 
0 

1.24M1 
0 

6.20501 
0 

3.02501 
0 

3.26501 

806 
11.9 

1.22 
132 

-199 
62.5 
.15 

.007 
31.6 
504 
7.46 
.465 
3.5 

.003 
6.84 
.045 
9.18 
.066 
23.5 
.249 
68.2 
1.12 
81.5 
.499 
683 
.637 

3390 
127 

26.2 
786 

4.26 
575 
7.5 

-075 
3,230 

5 39  
1,190 

140 
.027 
389 
.476 
954 
-708 
940 

2.66 
605 
12. 

1,140 
10.7 

1,550 
6.82 

4-98 

10 



Table B-16 (Continued) 

5 PROCESSEQUIPMENT 
5 PROCESSEQuipMENT 

MATERIAL CATEGORY C 
5 UuJrrucALEQUIpMENT 
5 ELEmRIcALEQuIpMENT 
5 HVACEQUlPMENT 
5 €WACEQUIPMENT 
5 MATERIALHANDLINGEQUIPMENT 
5 MATERIALHANDLINGEQUlpMENT 
5 PIPKNG(2’ANDLESS) 
5 PIPING(2”ANDLESS) 
5 PIPING (2-10’ TO 4”) 
5 PIPING (2-10” TO 4’) 
5 PIPING (OVER4.) 
5 PIPING(OVER43 
5 PROCESSEQUIPMENT 
5 PROCESSEQUIPh5EN.r 

MATERIAL CATEGORY D 
5 DUCTWORK 
5 DUCTWORK 
5 DUCTWORK 
5 EXTERIORMETALWALLPANELS 
5 EXTERIORMFTALWALLPANELS 

MATE- CATEGORY: E 
5 CONCREI‘E 
5 CONCRETEBEAMS 
5 CONCRETECOLUMNS 
5 CONCRETE FOUNDATION 
5 CONCRETESLABS 
5 CONCREI’EWALIS 
5 MASONRYWALLS 

MATERIAL CATEGORY E 
5 ACIDBRICK 

MATERIAL CATEGORY ,C 
5 FLOORTILE 
5 WTERIORTRANSIEPANELS 

MATERIAL CATEGORY 
5 DUCTWORK INSULATION 
5 PERSONAL PR- EQUIPMENT 
5 PlPINGINSULATION 

MATERIAL CATEGORY 1 
5 BUILDINGINSULATION 
5 MISCELLANEOUSDEBRIS 
5 PERSONALPROTECIWEEQUIPMENT 
5 ROOFING(BULLTUP) 

METAL 
PAINT 

mAL 
PAINT 
mAL 
PAINT 
mAL 
PAINT 
MmAL 
PAINT 
METAL 
PAINT 
mAL 
PAINT 
METAL 
PAINT 

DUST 
METAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 

OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
OTHER 

0 
6.26E+00 

0 
3.80E-02 

0 
3.41E-03 

0 
S.07E-03 

0 
6.89E-02 

0 
,3.35E-02 

. o  
3.63E-02 

0 
6.96E-01 

1 .WE43 
0 

2.19E-02 
0. 

4.03E-02 

l.lOE+Ol 
3.23E-01 

‘1.38E41 
5.5 lE+ 01 
1.49E+02 
1.26E+01 
2.04E+00 

2.35E+02 

1.85- 
3.05E+00 

2.94E42 
0 

3.93E+00 

1.90E45 
0 
0 

2.52- 

687 
11. 

3.51 
.OS6 
.76 

.005 
1.02 
.007 
7.58 
.124 
9.06 
-055 
7.58 
.071 
76 3 
1.22 

.002 
-699 

.04 
.413 
.058 

833 
28.4 
12.1 

4,830, 
2,620 
1,120 
14.5 

365 

-55 
-989 

.01 
1.31 
1.62 

.057 
1.5 

6.85 
-75 

108,000 
118 

359 
2598 
43.2 
.053 
I06 

.079 
673 
133 
127 

1.19 
172 

.757 
12,000 

13.1 

’ .042 
2.53 
.424 
1.67 
,625 

11,100 
378 
162 

64.500 
34,900 
14,900 

527 

5,220 

11.5 
17.9 

4.24 
864 
720 

25.1 
100. 

4,530 
20.8 

11 



. .  

Table B-16 (Continued) 

5 WINDOWS OTHER 0 .067 3.33 
5 WINDOWS PAINT 1.19E-w 

MATERIAL CATEGORY: 3 
5 DUCIWORIC DUST 9.85E-03 -01 8 -381 

MATERIAL CATEGORY: E 
8 ASPHALT 
8 CONCREE 
8 CONCREESLABS 

OTHER 257E+03 22,400 552,000 
OTHER 1.20E+02 209 2,790 
OTHER 9.41E+03 94,100 1,250,000 

MATERIAL CATEGORY 
; 8 ACIDBRICK OTHER 3.48E+00 30.6 437 

MATERIAL, CATEGORY A 
9 sTRucruRALANDMIsc.mEEL 
9 sTRucruRALANDMIsc.sTEEL 

MATERIAL CATEGORY: 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

c o N D m m  (2' AND LESS) 
c o N D m m  (2. AND LESS) 
coNDmm (2-112' To 49 
CONDmm (2-112- To 49 
C O N D ~ m c A B L E  TRAY (OVER 4') 
C O N D m m c A B L E T R A Y  (OVER 49 
DOORS 
DOORS 
ELECTRICALEQUTPMENT 
ELECTRICALEQUIPMENT 
ELECIRICAL FIxmREs 
ELuTIlLlcAL FIxmREs 
ELECIRICAL TRANSFORMERS 
ELECTRICAL TRANSFORMERS 
HVAC EQUIF'MENT 
HVAC EQUIPMENT 
MATnUALHANDLINGEQUlPhENT 
MATEUXALHANDLING EQUIPMENT 
MIscELLANJ33us E m c A L  m s  
MlscELLANEous E m c A L  n E M S  
PIPING (2" AND LESS) 
PIPING (2' AND LESS) 
PIPING (2-1/2" TO 4") 
PIPING (2-112' TO 49 
PIPING (OVER 49 
PIPING (OVER 49 
PRocEssEQulpMENT 
P R ~ S E Q u l p M E N T  

METAL 
PAINT 

DUST 
METAL 
DUST 
MErAL 
DUST 
METAL 
METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
MJXAL 
PAINT 
MJXAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 

0 
1.46E+00 

1.28E-02 ' 

0 
4.69E-03 

0 
2.09E-03 

0 
0 

7.22E-03 
0 

1.53Wl 
0 

5.73-3 
0 

3.13E-02 
0 

1.14E-02 
0 

1.95E-03 
0 

5.50E-03 
0 

1.17E-02 
0 

634E-03 
0 

2.56E-02 
0 

2.82E+00 

623 
9.14 

.08 
8.64 
-029 
9.21 
.013 
435 
-967 
.045 
42.2 
.954 
375 
.036 
226 
-196 
1.82 
.071 
1.71 
.012 
3 -25 
.034 
4.45 
-073 
6.49 

.04 
16.8 
.16 
294 
17.7 

2340 
97.7 

. 1.71 
51.4 
.628 
84.8 
.279 
52.4 
48.3 
.483 
6,130 
10.2 
92. 
383 

10,000 
2.1 
622 
.762 
176 
-131 
130 
368 
39.5 
.782 
90.6 
.849 
381 
1.71 

173,000 
189 

12 



Table R16 (Continued) septcmba 11, I9 

MATERIAL CATEGORY C 
9 UEcrrUcALEQUIPMENT 
9 ELEClXCALEQUIPMENT 
9 WACEQUIPMENT 
9 WACEQUIPMENT 
9 MATERIALHANDLINGEQUIPMENT 
9 MATERIALHANDLINGEQUIPMENT 
9 PIPINGQ'ANDLESS) 
9 PIPINGQ'ANDLESS) 
9 PIPING (2-1/2' TO 4 3  
9 PIPING Q-l/2. TO 4 3  
9 PIPING(OVEU43 
9 PIPING (0-4") 
9 PROCESSEQuIphlENT 
9 PROCESSEQUIPMENT 

MATERIAL CATEGORY 
9 DUCIWORK 
9 DUCTWORK 
9 DUCIWORK 
9 EXTERIORMETALWALLPANELS 
9 EXTERIORMETALWALLPANELS 
9 LOUVERS 
9 LOUVERS 
9 METAtPANUROOF 
9 METALPANUROOF 

MATERIAL CATEGORY E 
9 CLAYPIPING 
9 CONCRETE 
9 CONCRETECOLUMNS 
9 CONCRETE FOUNDATION 
9 CONCRETESLABS 
9 CONCRETEWALLS 

MATERIAL CATEGORY 6 
9 EXTERIORTRANSIEPANELS 
9 FIREBRICK 
9 TRANSrzlEROOF 

MATERIAL CATEGORY: 
9 DUCIWORK INSULATION 
9 PERSONALPROTECTWEEQUIPMENT 
9 PIPINGINSULATION 

MATERIAL CATEGORY: I 
9 PERSONAL. PROTECTWE EQUIPMENT 
9 PVCCONDUrr 
9 WINDOWS 
9 WLNDOWS 
P w m n  

MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
MErAL 
PAINT 
MErAL 
PAINT 
MErAL 
PAINT 
MmAL 
PAINT 

DUST 
MEXAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 

OTHER 
OTHER 
OTHER 
PAINT 

0 
1.69E-02 

0 
1.26E43 

0 
2.17E-04 

0 
1.30E-03 

0 
7.05E-04 

0 
2.84E-03 

0 
3.13E-01 

1 .84m 
0 

3.69- 
0 

1.32E-02 
0 

4.01Eo2 
0 

2.10E-02 

3.99E-05 
3.89E+00 
1.75E+01 
898E+00 
6.17E+O1 
4.45E+00 

9.75E-03 
3.51E-03 
2.08E-03 

1.87E45 
0 

6.30E-05 

0 
0 
0 

1.52E-M 

4.68 
.lo6 
.202 
.008 
.19 

-001 
.494 
.008 
.721 
.m4 
1.87 
.018 
32.7 
1 .% 

-012 
4.07 
.23 1 
-5 83 
.083 
5.37 
.25 1 
.929 
.132 

.119 
245 

26 3 
753 
486 
381 

29. 
10.5 
6.19 

.OS6 

.427 
-188 

2.24 
1.47 
.367 
.001 

68 1 
1.13 
69.1 
.085 
19.6 
.015 
439 
.087 
10.1 

, .094 
42.4 

-19 
19,200 

21. 

.247 
14.8' 
2.47 
2.36 
383 
268 

2.68 
3 -76 
1.41 

1.7 
3,270 

35 1 
10,Ooo 
6,480 
5,070 

516 
149 
110 

24.7 
282 

83.4 

1,480 
45.2 
183  

.o 1 
.. --- OTHER 5.61E-02 n.3 5,150 

13 
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Table B-16 (Continued) 
FEhP-OU3-RLIFS - D m  

sepcmber 11.19 

MATERIAL CATEGORY J 
9 DUCTWORK DUST 1.66E-m .lo4 2.22 

MATERIAL CATEGORY A 
10 sTRucTuRALANDMIsc.sTEEL 
10 sTRucTuRALANDMIsc.sIzu 

MATERIAL CATEGORY: 
10 coNDm/wIRE (2' AND LESS) 
10 coNDmm7RE (2' AND LESS) 
10 CONDUlTm7RE (2-112. TO 4") 
10 CONDuTTMrIRE (2-112" TO 4 3  
10 CONDurrMrIRUcABLE TRAY (OVER 4") 
10 c o N D m w c A B L E  TRAY (OVER 4') 
10 ELEcrrucALEQuIPMENT 
10 ELEcrRIcALEQmMENT 
10 ELEcrRIcALlmTuREs 
10 ELEcrRIcALFImuREs 
10 ELEcrRICALWIRING 
10 PIPING (2' AND LESS) 
10 PIPING (2. AND LESS) 
10 PIPING (2-1/2* TO 4") 
10 PPING (2-1/2. TO 4") 
10 PIPING (OVER 4") 
10 PIPING(OVER43 
10 P R O C E S S E Q I n P m  
10 PROCESSEQUIPMENT 

MATERIAL CATEGORY C 
10 ELEcrRIcALEQmMENT 

10 PIPJNG(2'ANDLESS) 
10 PPINGQ'ANDLESS) 

10 E L u J l a c A L E Q m m l  

10 PPING (2-112' TO 4") 
10 PIPING (2-1/2" TO 4') 
10 PIPING(OVER4") 
10 PPING(OVER4") 
10 PROCESSEQUIPMENT 
10 PROCESSEQUIPMENT 

MATERIAL CATEGORY E 
10 CLAYPIPING 
10 CONCRFIZ 
10 CON- FOUNDATION 
10 CONCRFIZSLABS 
10 CONCRFIZWALIS 

MATERIAL CATEGORY E 

METAL 
PAINT 

DUST 
METAL 
DUST 
METAL 
DUST 
METAL 
METAL 
PAINT 
MErAL 
PAINT 
MFTAL 
METAL 
PAINT 
METAL 
PAINT 
M€rAL 
PAINT 
METAL 
PAINT 

METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 

OTHER 
OTHER 
OTHER 
OTHER 
OTHER 

0 
3.14E-05 

3.44E-m 
0 

1.54-2 
. o  
1.11E-02 

0 
0 

2.95E-02 
0 

1.12E-a 
0 
0 

7.4n-01 
0 

2.05E-01 
0 

5.15E-01 
0 

1 SOE-03 

0 
3.28Mn 

0 
8.30EM 

0 
2.28E-02 

0 
5.72E-02 

0 
1.66- 

1.81E-01 
230E+02 
4.68E-01 

4.43E+00 
7.52E-01 

1,530 

-215 
23.2 
-096 
30.2 
-069 
23.1 
7.12 
.185 
-113 
.007 
49.7 
336 

4.67 
422 
1-28 

2,310 
3 -22 
304 
-009 

-791 
-021 
37.3 
-519 
46.9 
-142 
257 
-358 
.034 
.001 

539 
20,200 

41.1 
127 

65.5 

6,260 
.m 

4.6 
138 

2.06 
' 278 

1-48 
278 

1,190 
1.98 
18. 

-075 
173 

2,980 
50. 

5,890 
27.4 

52,400 
34.5 
91.8 ~ 

.1 

132 
.22 
33 1 

5 5 5  
655 

3 .05 
5,820 
3.83 
10.2 
.011 

7,700 
269,OOO 

548 
1,700 

873 

0 

e 
14 
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Table B-16 (Continued) 
FEMp-OU3-RUFS - D m  

S q l t m l k  11.19 

10 FEEDERCABLE METAL 0 321 1,120 

. MATERIAL CATEGORY H 
10 PERSONALPROTECTWEEQUIPMENT OTHER ’ 0 
10 PIPING INSULATION OTHER 7.77E-03 

MATERIAL CATEGORY 
10 MISCEUANEOUS DEBRIS OTHER 
10 PERSONALPROTECTWEEQUIPMENT OTHER 
10 PvccoNDurr OTHER 
10 PVCPIPiNG OTHER 

-056 
23.1 

-173 
-295 
4.28 
1.21 

37.2 
10,300 

11.5 
195 
132 
283 

10 WOOD OTHER 4.18E-01 . 369 24,600 

MATERIAL CATEGORY A 
11 sTRucruRALANDMIsc.sTEEL 
11 sTRucruRALANDMIsc.sTEEL 

MATERIAL CATEGORY 
11 

, 11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

coNDurr/wIRE (2” AND LESS) 
coNDm/wIRE (2” AND LESS) 
CONDurrAVlRE (242”  To 4”) 
c 0 N D u r r m  (242. To 47  
c 0 N D u r r m c A B L . E  TRAY (OVER 4 7  
CONDUlT/WIR€YCABLE TRAY (OVER 4.) 
ELECAUCALEQWMENT 
ELECAUcALEQulPMENr 
ELECAUCAL RXTURES 
E L ~ C A L F I x r U R E s  
EL-CAL TRANSFORMERS 
ELECAUCAL TRANSFORMERS 
MIscEL.LANEous ELEmRIcALlTEMs 
MIscEuANulus ELEmRIcALfIzMs 
PIPING (2‘ AND LESS) 
PIPING (2” AND LESS) 
PIPING (OVER 4 3  
PIPING (OVER 4’). 
PROCESS EQUIPMENT 
PROCESS EQUm4EN-r 

MATERIAL CATEGORY C 
11 ~ C A L E Q U I P M E N T  
11 ELuJIlucALEQUIPMENT 
11 PIPING (2’ AND LESS) 
11 PIPING(2‘ANDLESS) 
11 PIPING (OVER 4’) 
11 PIPING (OVER 4 3  
11 PROCESSEQUIPMENT 
11 PROCESSEQUIPMENT 

METAL 
PAINT 

DUST 
METAL 
DUST 
METAL 
DUST 
mAL 
MErAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 
METAL 
PAINT 

METAL 
PAINT 
METAL 
PAINT 
MmAL 
PAINT 
METAL 
PAINT 

0 
1.79302 

2.52E-03 
0 

2.45E-04 
0 

0 
0 

6.42EM 
0 

4.36E-03 
0 

5 . 5 4 W  
0 

3.22E42 
0 

6.29E-04 
0 

8.87E-03 
0 

6.17E-04 

2 . 6 1 ’ ~ s  

0 
7.13EW 

0 
6.98E-05 

0 
9 .86W 

0 
6.85E-05 

11.5 
.112 

.016 
1.7 

.002 
.48 

.OS4 
1.55 

-04 
.437 
.027 
3 -52 
-003 
19. 

-201 
-239 
.004 
5.84 
.OS6 
-464 
.004 

.172 

.004 
-027 

.649 

.006 
-0.52 

46.9 
1.2 

337 
10.1 
. a 3  
4.42 
.003 
.655 
258 
.429 
70. 

.292 
128 

.037 
760 

2.15 
2.12 
.042. 
132 

.594 
37.8 
.041 

28.6 
.048 
236 
-005 
14.7 
-066 
4.2 

.005 e 
15 



Table R16 (Continued) 
m - O U 3 - R y F s  - D m  

Scptemberll. 19 

MATERIAL CATEGORY E 
11 CONcRElz 
11 CON- FOUNDATION 
11 CONCRFIZSLABS 
11 C0NCRFLZWALL.S 

OTHER 2.20E-01 
OTHa 2.71€+00 
OTHER 4.56€+00 
OTHER 6.02€+00 

19.3 
238 
442 
533 

sa 
3,170 
5,900 
7,110 

MATERIAL CATEGORY 
11 PERSONALPR-EQUIPMENT OTHER 0 .013 8.35 
11 PIPING INSULATION OTHER 1.22E-05 .036 16.1 

MATERIAL CATEGORY I 
11 BASINLINE'US OTHER 0 69.1 2,140 
11 PERsoNALPRGEClTVEEQUIPMENT OTHER 0 -066 43 -8 

MATERIAL CATEGORY: _H 
12 COPPERPILE OTHER 

MATERIAL CATEGORY 3 
12 OTHERWASTE 
12 OTHERWASTE 
12 OTHERWASTE 
12 PRODUCTWASTE 
12 PRODUCTWASTE 
12 PRODUCI'WASIE 
12 SOILPILE 
12 TH0RxtJMWAsl-E 
12 THORNMWASIE 

NON-RCRA 
RCRA 
UNCHAR 
NON-RCRA 
RCRA 
UNCHAR 
OTHER 
NON-RCRA 
RCRA 

0 1,370 47,800 

4.08€+05 
7.52E+05 
1.3OE+OS 
3.70E+06 ' 

5.34E+04 
2.46E+06 

0 
0 
0 

3,500 
2,720 
3,120 
5,180 

100. 
3,100 

47,300 
1,670 
6 -24 

268,000 
49,700 

224,000 
85,400 
4,330 

16,800 
985,000 
63,000 

457 
12 THoRxtJMwAsliE UNCHAR 0 3% 14,100 

[Totpls:l 1.084E+07 454,ooo 9990,ooo 

16 



TABLE B-17 

?2;orium Waste 
RCRA 0.57 
Non-RCRA 776,585 
Uncharacterized 105,635 

product 
RCRA 
Non-RCRA 
Uncharacterized 

Other 
RCRA 
Non-RCRA 
Unchar a c t e d  

SUMMARY OF SOURCE TERM FOR WASTE INVENTORY MATERIALS AND SOIL PILES a 

53,427 532 52,865 
3,700,204 18,421 3,680,936 
2,463,861 13,015 2,450,231 

751,586 6,764 744,445 
408,199 1,423 406,681 
129,740 559 129,157 

Soil Piles 0 
0 0 5.85E-11 2.25E-10 1.25E-06 

I 



Table B-18 
Sensitivity Analysis - Minimum Source Terms - 

7461121.5 

loo 

3851556 

100 

U?E* 

2 e Q )  

U7E* - 

- 
7M121.5 

100 

385155.8 

100 

U l E &  

Is1 E& 

O.ooE4O 

0 
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Table B-20 

Comparison of Min/Max Source Term Estimates 

lnoraanics 
Chromium 
Lead 
Mercury 

Volatiles 
Tetracloroethene 

Semivolatiles 
Nitrobenzene 

PesticidesPCBs 
alpha-Chlordane 
Dieldrin 
gamma-Chlordane 

Radionuclides 
Neptunium-237 
Strontium-90 
Technetium-99 
Elemental Uranium 

2.47E+06 
9.1 1 E+04 
O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4.37E-02 
O.OOE+OO 
7.00E-03 
3.27E+06 

0.9989 
0.8980 
0.0000 

0.0000 

0.0000 

0.0000 
0.0000 
0.0000 

0.6294 
0.0000 
0.0550 
0.9808 

2.47E+06 1.0709 
1 .Ol E+05 10.8777 
2.83E+01 120.5177 

3.51 E+02 8.3362 

1.55E+02 9.031 8 

7.89E-02 236.8548 
1.64E-02 1 10.8549 
8.41 E-02 237.8142 

6.95E-02 98.6799 
2.92E-06 39.901 1 
1.27E-01 983.9258 

3.34E+06 6.1 505 

2.64E+06 
1.1 OE+06 
3.41 E+03 

2.92E+03 

1.40E+03 

1.87E+Ol 
1.82E+00 
2.00E+01 

6.85E+00 

1.25E+02 
1.17E-04 

2.05E+07 

1- (Mi ST I ST) is the ratio of the Minimum Source Term Divided by the Source Tenn 
2- (Max ST / ST) is the ratio of the Maximum Source Term Divided by the Source Term 

1 



Table B-21 
Segregation Category Summary 

FEMp-oU3-RIIFs - DRAFT 
scprcmber 11.1995 

BELOW BASELINE 

E 
G 
H 
I 

4,250,000 293,000 
2,690 404 

11,700 26.3 
488.000 3.500 

63,400 
1,690,000 

191,000 
7,100 

498.000 
10,sOo 
49.800 
58.500 
53,200 

15200 
25,400 
3,370 

1340 
27.100 

. 732 
2.760 
1,390 

443 

49.4 17.5 
E 55,700 3.680 
F 10,200 717 
G 7,770 466 
H 10,100 22.6 
I 22,800 284 

9,290,000 454,000 Totals: 
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Table B-22 

Segregation Category by Material Description 
--0U3-RvFs - DRAFT 

septcmacr 11.1995 

BELOWBASELINE 

E 
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E 
E 

E 

E 

E 

E 
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G 
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G 

H 
H 
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. I  
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FEEDERCABLE 
FIREBRICK 
FLOORTEE 
INTERIORTRANSmPANELS 

TRANSrIEROOF 

DUCTWORK INSULATION 

P P I N G  INSULATION 

BUILDING INSULATION 

DRYWAIL 

FABRIC 

FABRIC ROOF 

FABRIC WALLS 

M[SCELLANEOUS DEBRIS 
NONPROCESS TRAILERS 
P R O C E S S W  

PVC CONDm 
PVC PIPING 

ROOFTNG(BI.IE.TVF') 

WINDOWS 
WOOD . 

261.000 

7910 
462000 

48900 

18.100 

921 .OOo 

9 ew,m 
131.000 
16,000 

343.000 

96.1 
M 

i.im 
149 
287 

149 
162 

164 

11,500 

1.640 

2220 
11.1 

238 

101 

31300 

305.006 . 
71.100 

408 

283 

29,000 

21.000 

25.400 

10.600 

554 

34,600 

3.670 
1.360 

69.100 

153.000 

9.800 
441 

9.430 
1.15 

40.6 

321. 
10.5 

13.8 

8.23 

9.11 
369 
25.9 
3.68 

58.7 

356 

7.67 
3.27 

467 
896 
209 

13.3 

1.27. 

1.040 

419 

DUCTWORK 10.3 ,482 

I. . 

SIRuCTuRAL AND h4Isc. s m  
coNDm/wlRE (2. AND LESS) 
CONDUT/wlRE (2-1R' TO 4') 

C O N D m ~ c A B L E  TRAY (OVER 4') 

DOORS 
ELECrrUCALEQWIPMENT 

E L E C r r U c A L m s  
ESECTRICAL-WIRING 

EQUIPMENT AND MISCELLANEOUS 
B W A C  EQUlPMl3T 

B MAERJAL HANDLING EQUIPMENT 

63.400 

6,510 

5,480 

1ggo 
1 os00 
wgoo 
26300 

206 

135.000 

64,500' 

103.000 

15.m 
1.070 

593 
164 

214 

1.010 

173 

59. 

3390 

345 

650 

1 



Table B-22 (Continued) 
FEMp-OU3-RuFs - DRAFT 
scptcmbcr 11. 1995 

B 
B 

B 

B 
B 
C 
C 
C 
C 
C 

C 
C 
C 
D 

D 

D 

D 

D 

E 

E 
E 

E 

E 
E 
E 
E 

F 
G 

G 

G 

G 

G 

G 

H 
H 
H 
H 
I 

. I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 
J 

MISCELLANEOUS ELECTRICAL ITEMS 
PIPING (2' AND LESS) 
PIPING (>It? TO 49 
PIPING (OVER 4 3  

PROCESS EQUIPMENT 

ELEmcALEQuIpMENT 

W A C  EQUIPMENT 
EQUIPMENT AND MISCELLANEOUS 

MAlERbUHANDL.INGEQuIpMEM 
PIPING (2' AND LESS) 
PIPING (%In TO 4') 

PIPING (OVER 4 3  

PROCESS EQUIPMENT 

D U C T W O W  

EXTERIORME?ALWALLPANELS 

INTERIOR METAL. WALL P A N U S  

LOUVERS 

METAL. PANELROOF 
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CONCRETE 
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CONCRETE C O L W  

CONCRETE SLABS 
C O N C E Z r E W W S  
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ACIDBRICK 
CEILING DEh4OLIIION 

EXTERIORTRANSITEPANELS 

FIREBRICK 
FLOORTILE 
INTEIUORTRANSITEPANELS 

TRANSlEROOF 

COPPERPILE 
D U W O W  INSULATION 

PERSONAL PROTECTIVE EQUIPMENT 

PIPING DISULATION 

BASINLINERS 
BUILDING INSULATION 

DRYWALL 
FABRIC 
FABRIC ROOF 

FABRIC WALLS 

NON P R D S  'IRAILERS 
PERSONAL PROTXTIVE EQUIPMENT 

PROCESS- 

W I N W W S  

WOOD 
DUCTWORK 

OTHERWASTE 

16.600 

12Joo 

21.800 

73.100 

1.120.000 

1 0 s  

1s.Ooo 
7,160 

1 I* 
1.490 

2.570 

8390 

134.m 
3.810 

812 

125 

1.490 

856 

w1.Ooo 

5,070 

6.190 

3390 

181.000 

6.460 

146 

4,890 

10300 

638 

16.700 

383 

1.210 

lu00 
18,700 

47.800 

1,030 

6- 
2800 

2140 
3,160 

llf00 

3.18 

145 

74.9 

18.9 

36,000 

7.15 

11.6 

335 

126  

492000 

419 

1.410 

1,560 

3230 

11.100 
113 

3n 
38.4 

R . 3  

164 

187 

374 

2040 
943 

167 

25.7 

30.9 

176 

11.800 

380 

. 4 6 4  
247 

13,600 

485 

4. 

135 

732 

7.65 

942 

26.8 

583 

612 

1.050 

1370 

231 

10.4 

6.3 

69.1 

7.12 

297 

. lo3 

4.67 

. 2 4 2  

1.77 

54.5 

569 

1.09 

5.03 

.587 

6.620 



Table B-22 (Continued) 
FEMp-OU3-RVFs - DRAFT 

SqYtanh 11.1995 

J PIPING (T AND LESS) 
J PIPING (%In' TO 4') 

J PIPING (OVER 4.) 

J F'ROCESS EQUIPMENT 
J F 'RODUn WASTE 

J SOIL PILE 

J moRmM WASTE 

763 

1230 

1,470 

82700 

102000 

985.000 

66.5 

108 

129 

7.24 

azso 
47,300 

2070 

D 
E 

E 
E 
E 
E 
E 
E 
F 

G 

G 

G 

H 
H 

I 
I 
I 
I 
J 
J 
J 
J 
J 
J 
J 
J 

LEADFLASHWG 

CONCRETE 

CONCRETE BEAMS 

CONCRETE COLUMNS 

CON- SLABS 
CONCRETE WALLS 

MASONRY 
MASONRY wnus 
ACIDBRICK 
CEILING DEMOLITION 

RRE BRICK 
FLOORTILE 
DUCTWORK INSULATION 
PIPING INSULATION 
BUILDING INSULATION 

DRYWALL 

FABRIC 

WOOD 

DUCTWORX 

OTHERWASTE 
PIPING(2'ANDLESS) 

PPING (2- In '  TO 4') 

PIPING (OVER 4) 

PROCESS EQUIPMENT 
PRODUCT WASTE 

THORIUMWASTE 

49.4 

808 

2490 

1.000 

39100 

1.600 

618 

9930 

10,200 

492 

5 , m  

2220 
4,200 

5.860 

10.700 

6900 

21.5 

5,150 

462 

49.700 

W.S 

98.9 

77.2 

761 

4330 

457 

17.5 

60.6 

187 

75.3 

W 5 0  

120 
17. 

273 

717 

5.9 

354 

106 

9.45 

13.2 

24.1 

182 

,693 

77.3 

21.6 

2720 

6.05 

7.23 

6.26 

54.1 

100. 

6.24 

I B 14.900 334 

Totals: 9300,000 454,000 
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B.1 SUMMARY OF SOURCE TERM BY COC, 
COMPONENT CATEGORY, AND MATERIAL DESCRIPTION 

The following attachment provides the source term for each OU3 COC, by material description and 

component category. As discussed in detail in Appendix A, OU3 is categorized into 11 component 

categories, generally based on similarity of function. These categories are defined as follows: 

1. Administrati Buildings - Category 1 includes all administrative and support 
buildings. 

2. Warehouse/Storage Buildings - Category 2 consists of all warehouse and storage buildings. 

3. Process Buildings - Category 3 includes all buildings that housed major processing activities. 

4. Process Support Buildings - Catego 
for plant operations. 

all buildings that provided or provide support 

5.  Containers/Containerized Material, d (includes all' drums) - Category 5 includes: 
t) and containerized material; all waste and all aboveground containers (whether 

product inventories, including hold-up material; and all uranikn and thorium inventories. 
Category 5 does not include tanking/piping/distribution systems or bulk stored materials. 

6 .  Containers/Containerized Material, Belowground - Same as Category 5 ,  except components 
are belowground. 

Bulk Material (includes waste piles) - Category 7 includes all 
copper piles, soil piles, and similar items within OU3 scope. 
category will include any newly generated soil piles, rubbl 
ongoing activities both in and out of the scope of OU3. 

7. crap metal piles, 
intended that this 

; and the like that result from 

8. Storage PadsParking LotiRoadsLRailroads - Category 8 consists of waste storage or handling 
pads, railroads, roads, the parking lot, and sidewalks. 

9. Piping/Utilities/Equipment, Aboveground - Category 9 includes all abovegr 
utility systems, including outside tank and distribution systems. 

Piping/Utilities/Equipment, Belowground - Category 10 includes all  undergro 
utility systems. 

10. 

11. Ponds and Basins - Category 11 includes surface impoundments, ponds, and basins. The 
largest of these are biodenitrification (BDN) surge lagoon and the storm-water retention 
basins. 
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Attachment B. I 
Summary of Source Term by COC, Component Category 

and Material Description 

Antimony 

E.'EMp-ou3-RvFs - D m  
scptcmbcr 11,1995 

INORGANICS 
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8.7lE-01 
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3.49E-01 
5 . w 3  

0 
0 

19R-01 
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0 4.01E-03 
0 279E-03 
0 I.IzE42 
0 1-3 
0 1.18E+OO 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 5.7SE-01 
0 0 
0 0 
0 1.73505 

0 .  0 

0 
0 
0 
0 
0 

558E+OO 
lg3E+o1 

0 
0 

3 . m  
1.1IU)l 
5m-m 
5 . w  
243E-03 
l.7su13 

0 
0 
0 
0 
0 

53m3 
286E-04 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

131E-01 
3.60Un 
9.03m 
240E-01 
1l9E-03 

0 
0 
0 
0 
0 
0 

3.23E.05 
0 
0 
0 

. o  

c 
c 
C 
C 
a 
0 

1.76EUl 
a 
a 

21-1 
4.mEol 

0 
0 
0 
0 
0 
0 
0 
0 

73SE.03 
449E-03 
5.7lE-M 

0 
. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

7 l o w  
0 

1.02E-02 
3.7rr-04 
7.- 

0 
0 
0 

.o 
0 
0 

1.84W 
0 
0 
0 

1.16EWI 
u2E* 

0 
2 9 x 3 1  
1.49E-01 

5.73E+OO 
3.7.4EWl 
395E+m 
1YE+OO 
627EWl 
1.72E* 
l.lOE+OI 
1.6OE+OO 
289E-01 
59zE-02 

0 
1.74E+OO 
556E+OO 
I.%E+OI 
9.19E-02 
?SE+oo 
212E+oo 
4.8E-02 

0 
2szEwo 
l63E+oo 

0 
853E.03' 
138E-01 
S S U n  

0 
332EW 
1.79E+W 
l.7OE+oo 
7 m 1  

0 
0 

206E-01 
4.72E+OO 
l.O2E* 
l.lLE+oo 
3.54E+OO 

0 
7.43E-01 
WlE-01 

0 
0 

299E+OO 
286Em 
2!xE+oo 
419E-01 

245E+OI 
l.lOE-01 

0 
0 
0 

1.oSE+O1 
0 

U l E W  
0 
0 

2ObEol 

. . . . . . . . . . .. .. .. .. . 

1 

. 



Attachment B; I (Continued) 
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Arsenic INORGANICS 

0 
0 
0 

204u)2 

246E-02 
1.53E-02 

193E+OO 
12OEWI 
490E+W 
132EW1 
R13E+O1 
l.lOE+Ol 
1.69E-03 
6.98E-04 
3.43E-04 

0 
1.67E-02 
1.18E+OO 
5.74Un 
6.70E43 
6.lsE-03 
9 S E 4 3  
2.09E44 

0 
0 

0 
0 
0 
0 
0 
0 

+ME01 
7- 
1.16E-02 

0 
0 

219- 
2wE-01 
238E+oL 
1.14E-04 
1 3 1 U n  

0 
12OE-04 
433E-03 

0 
0 

7.53E-03 
211E43 
2J8uD 
7.5&03 
938E-03 
1.64E-03 

0 
0 
0 

21oE+OO 
0 

s.63Un 
0 
0 

9.00Eo4 

l34E-02 

0 
0 
0 

4.79E-m 
5.50E-03 
5.44E-03 
258EUm 

0 
0 

194E+02 
I.blE+Ol 
s m 1  
1.SSlX2 
1.4sEo3 
13OE-05 

0 
1SE-01 
7.08E-02 
4.96E-03 
638E-04 
6AlE-04 
421E-m 
8.081394 

0 
0 

4BIMl 
0 
0 

ISn-01 
929E-m 

0 
731E-01 
6.Mo3 
338E-03 
9.67E-03 

0 
0 

998E-03 
0 

5.19E+OO 
133E-04 

4.87&01 
0 

739E-m 
0 
0 
0 

3.11E-02 
191E-02 
25aErn 
243E-m 
1 3 9 x 3  

0 
0 
0 
0 

l.OzE+OO 
0 

137E+OO 
0 
0 

3.18E-03 

7.41E+Oo 
0 
0 

1.91E-01 
3.77Em 
4.7- 
5.SZ+Ol 
I.WE+Ol 
461E+W 
1.18E+02 
L.ssE+02 
19JE+O1 
389E-01 
6.93E-m 
1.?7E-m 

0 
3.1X-01 
1.03E+OO 
493E+OO 
1.04U)l 
758E-01 
494Wl 
m - 0 3  

0 
0 

55IE-01 
9.42Eo2 
1.14E-02 

0 
0 
0 

1.6OE+W 
3.89E-01 
4.99E-01 
3.41E-01 
242Llr2 

0 
399E-m 
ZZlEWO 
1S!E+01 
3.13E-01 
437E-01 

0 
158Eol 

0 
0 
0 

l.o6E+OO 
1 .m+OO 
129E+OO 
lgEol 

6.OZEUm 
0 
0 
0 
0 

U l E M  
0 

9.4BE+OO 
0 

196E-UZ 
533Eu2. 

m-02 
0 
0 

278E-m 
5.74E-03 
1.41Un 

193E+O1 
198E+OO 

410E+O1 
blSE+al 
.1.63E+OI 
w1E-m 
4.1- 
989E-04 

0 
8.01E-m 
7.24E-m 
1.12U)l 
1.- 
7.4BE-m 
R12EU2 
S.WE43 

0 
7 s W l  
ZmE-01 

0 
0 
0 
0 
0 

128E+OO 
381 E-02 
5.19E-02 
299E-02 

0 
0 

1.7dE4.2 
3.19E-01 
1.19E+01 
422E-m 
1SE-01 

0 
289E-m 

0 
0 
0 

4.09E-m 
6.6bE-m 
1SSEU7. 
1.41E-m 
437E41 

0 
0 
0 
0 

s34E-01 
0 

l.53E+OO 
0 
0 

6-3 

zmUn 

839E-01 
0 
0 

323E-00 
0 
0 

4.79EUm 
1.64E-01 
7.04Em 
28of+ol 
1.66€+01 
6.61l+oo 
5.83E-03 
331E-04 

0 
0 

265E-00 
0 

3.41E-04 
234U)s 

9.11E-03 
435uI) 

5.7zE-05 
0 
0 

234- 
0 

- 0  
0 
0 
0 
0 

3.1SE-03 
7.63E44 

0 
0 
0 
0 
0 

1.14E-03 
0 
0 

6.44E-03 
0 
0 
0 

luun 
139E-m 
5.1oE-03 
3-1 

0 
0 
0 
0 

4BE-a 
0 

4 m 1  
0 
0 

653E-W 

ao8un 

3 2 3 ~  

261E-02 
1.16E+UZ 

0 
0 
0 
0 

121E+OO 
0 
0 
0 

538E+02 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
‘ 0  

0 
0 
0 

680E-04 
1.41E+06 

0 
1J3EoI 

436E+OO 
272E+OO 
220E+OO 
251Eo3 
1.54E-03 
6.86E-04 

0 
221E-a 

0 
1.19E-m 
3.18E-04 
5.alE-m 
1.6- 
1.03E42 

0 
0 

4 3 4 x 3  
0 
0 
0 
0 
0 

5 9 8 M z  
0 

9.79E-W 
0 
0 
0 

1 4 M 2  
0 
0 

5.4BE-04 
6.7- 

0 
152E-03 

0 
0 
0 

3.73E-03 
20su13 
8J1W3 
1.0- 
1.01EUm 

0 
0 
0 
0 
0 
0 

4.75E41 
0 
0 

3.7sE-05 

0 
0 
0 
0 
0 ’  

3.09E+OO 
l.l7E+UZ 

0 
0 

236SO1 
7.2431 
3.74E-01 
8.29E-03 
3.711-03 
26sE-03 

0 
0 
0 
0 
0 

794E-03 
28oE.w 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2WE-01 
5SoE-m 
13SE-01 
1 3 w I  
494E-04 

0 
0 
0 
0 
0 
0 

1D3E-05 
0 
0 
0 

0 
0 
0 

- 0  
0 
0 

1.lZu)I 
0 
0 

138E+OO 
245Ea 
3.08Em 

0 
0 
0 
0 
0 
0 
0 
0 

22sE-03 
139E43 
1.TlE-04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 

1.03Em 
0 
0 
0 

0 
3.1- 
2- 
219E94 

0 
0 
0 
0 
0 
0 

S.71JZ-03 
0 
0 
0 

znE-04 

836EUm 
1.16E+02 

0 
-1 
735Eu2 
3.17E+Oo 
ZWE+O? 
241E+01 
9.76Em 
4.WE+02 
9.63Em 
591E+01 
4.5.5!%01 
8 1 w 2  
2.24E.07. 

0 

235EUm 
5.12E+@l 
1.13E-01 
9.13E-01 
634E-01 
Z l n m  

0 
7 g w l  
1 2 8 E m  
9.45E-02 
1.ldEOz 
l m l  
9 2 9 m  

0 
3.67EUm 
8 . a w l  
s.63E-01 
39ZE-01 
2 m  

0 
756E-w. 
273EUm 
5.61E+O1 
3.57E-01 
l.lOE+OO 

0 
279E-01 
433EQJ 

0 
0 

138EUm 
1ZEUm 
1.49EUm 
3Q1U)l 
7.81EUm 
1 .ME43 

0 
0 
0 

s.m+OO 
0 

134EMI 
0 

196Eo2 
6.43E-m 
1.89EW 

2.093+03 

5 mE-01 



Attachment B. I (Continued) 

Barium , 

FEMp-ou3-Rl/FS - DRAFT 
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INORGANICS 

ACIDBRICK 
ASPHALT 
BAslNuNERs 
BUILDING INSJLATION 
m G  DEMOLmON 
CLAY PIPING 
WNCREIE 
CONCREIEBEAMS 
CONCREIECOLUMNS 
CONCRElE FOUNDATION 
CONCREIE SLABS 
CONcRFlEWALLS 
C O m m ~ A N D L E s s )  
WNDUmwIRE (2-1m m 4) 
C O N W T T ~ C A B L E  lRAY (OVER 47 
COPPER PILE 
DOORS 
DRYWALL 
DUClWORK 
WclWoRK INSJIATION 
ELEcKUcALEQmMENr 
ELEcKUcALFDcIuREs 
ELEcKUcALwsFoRMERs 
ELEcrmcALWIRING 
!ZQUlPMENTANDMIX%LLANEOU.S 
EXEUORMETALWALLPANELS 
EXEUORlRANSl'EPANELS 
FABRIC 
FABRICROOF .I FABRICWALLS 
FEEDERCABLE 
FIRE BRlCK 
FLOORTILE 
WAC fQurpMnrr 
ImERIORMEML.WALL.PANELS 
WIEBIOR'IRANSTIEPANELS 
LEADFLASlUNG 
UxlVERs 
MASONRY 
MASONRY WALLS 
MATERIALHANDLINGEQUlPMENT 
METALPANELROOF 
MI-DEBRIS 
M I S C U U E l E O U S E r l E M S  
NON PROCESSsRAiLERs 
Q I H E R W A s n  
PERSONALPRUIE~EQUIPQvrPMPrr 
PIPINGVANDLESS) 
PIPING(2-VTf043 
PIPUG (OVER 4) 
PIPING IN-TION 
PROCESS EQurpMprr 
P R o c f s s  lRAiLERs 
PRODUCT WASTE 
PVC CONDurr 
PVC PIPING 
ROOFING(BuILtUP) 
SOL PILE 
slRucNRALfaNDMIsc.slEu 
T H o R N M w m  
TRANSTIEROOF 

637E+02 
0 
0 

4.40EW1 
I.OlE+OO 
6.13E91 
5 9 5 E m  
1 .oSE+02 
5.07EWI 
1lSE+O3 
215E+03 
2 1 0 E m  
258EW1 
5.14E+OO 
1.44EW 

0 
ls8E+ol 
6.76EW 
IosE+oz 
245EW1 
5 3 3 0 1  
WIEWI 
243E-01 

0 
0 

3.19E+01 
l.lOEW1 
243E+OO 

0 
0 
0 

4 3 2 E m  
4.0SEW1 
331EW1 
1.43EW1 
7.mE+OO 

0 
247E+OO 
7.m+o1 
277E+02 
398EW1 
23OE+OI 

0 
9.!ilE+OO 

0 
0 
0 

493EW1 
5.61EWl 
536EWI 
258E+OL 
4mm 

0 
0 

0 
298EW1 

0 
4.76E* 

0 
7.25Ea 
zs6EMo 

0 

0 

l.OIE+OO 
0 
0 

93n-01 
23OE-01 
lszMl 

214E+02 
221EWI 
264E-01 
433E+02 
7.76E.m 
I.RE+Oz 
320E+OO 
721E-01 
821E-02 

0 
8.55EW 
442EW 
6..%E+OO 
6 5 3 m  
951E+OO 
854Moo 
7.07E41 

0 
7.68E-mI 
339EW1 

0 
0 
0 
0 
0 

124E+02 
1.85Ei.00 
836E+OO 
35IE+OO 

0 
0 

1.63E+OO 
4.11E+OO 
1.65E+OZ 
sm+OO 
=EM1 

0 
276€+OO 

0 
0 
0 

6.41E+OO 
I24E+OI 
3.41 EMo 
63SE-01 
7.25E+Ol 

0 
0 
0 
0 

6.89EMo 
0 

I.70EcoZ 
0 
0 

9.61E-01 
4.24842 

1.17E+02 
0 
0 

4.1 7EX3 
0 
0 

5.06E+O1 
1.74E+OO 
7.44501 

296E+02 

1.62Em 
6.78E+01 
1X!E+OO 
1.4ZE.01 

0 
0 

209E.01 
0 

192Mn 
285E-04 
1.68EMI 
6YE.01 
152E-m 

0 
0 

212E43 
0 
0 
0 
0 
0 
0 

406E-02 
1.44E.01 

0 
0 
0 
0 
0 

l.O4E+OO 
214E-01 

0 
0 

1S9E+OO 
0 
0 
0 

833E+OO 
4.06Em 
1.68E+OO 
63GO2 

637EWl 
0 
0 
0 
0 

5 s u n  
0 

4.88EWI 
0 
0 

5.1SE-03 
0 

2 m 1  c 
1.18E+o3 c 

0 c 
0 c 
0 6 
0 8.76E-03 

I.XE+Ol 1.5OE+01 
0 C 
0 lsn+oo 
0 4.61EW1 

S.'RE+03 3.09EW1 
0 234E+Ol 
0 ZSgMl 
0 1.54E-01 
0 751FiG3 
0 0 
0 1m-01 
0 0 
0 1.12E+oo 
0 4.09m 
0 56SE+oo 
0 lJzMl 
0 1.13E+Oo 
0 0 
0 0 
0 4.76E41 
0 0 
0 0 
0 0 
0 0 
0 0 
0 7.71E-01 
0 0 
0 3.89E42 
0 0 
0 0 
0 0 
0 1.44EW 
0 0 
0 0 
0 4 S E m  
0 6.80E.01 
0 0 
0 1 3 6 M I  
0 0 
0 0 
0 0 
0 394E-01 
0 236E-01 
0 9.70E-01 
0 13m 
0 l.lOE+O2 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 5.13E+Ol 
0 0 
0 0 
0 3 2 x 4 3  
0 9.12EOI 

.... - 
(I 

a 
c 
E 

398EW1 
1.24EM3 

0 
0 

252E+OO 
7.85Em 
4.03E+00 
1 .m 
6.14E-03 
4.43E.03 

0 
0 
0 
0 
0 

1.71E-02 
431E-03 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

332E-01 
9.11E-02 
229E-01 
1.7lEW 

0 
0 
0 
0 
0 
0 

9.8E-04 
0 
0 
0 
0 

.29€+03 

a 

3.n un 

- 
.. .. ... 

0 
0 

. a  
0 
0 
0 

1.18E+OO 
0 
0 

1.46EWl 
264E+O1 
3.26EWl 

0 
0 
0 
0 
0 
0 
0 
0 

2 m 1  
l r n l  
I . 74un  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.o 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.01EW 
0 
0 
0 

2.19un 
0 

3.09E.01 
261M3 
2.3sE-02 

0 
0 
0 
0 
0 
0 

5.61E.01 
0 
0 
0 
0 

7.n EWI 

75x302 
1. MEW3 

0 

338E+Oo 
4.08EW1 
217E+O3 
zszE*o2 
1.03Ea 
423E+03 
l.OSE* 
633E+02 
3.4SEM1 
7.40E+Oo 
22OE+oo 

0 
c8oE+0I 
9.78EMl 
3.66E* 
25OE+OI 
7.SzEWI 
4.95EN1 
UlE+(IO 

0 
7.68EW1 
1.06E+o2 
l.lOEtO1 
243- 
7.2IMl 
3 p E 9 1  

0 
5 s *  
8 M W I  
499EW1 
199EW1 
7.m+Oo 

0 
6.57EWO 
78DEtO1 
881 E m  
460E+01 
9.64EW1 

0 
2a7EtOI 
7.57Euul 

0 
0 

7.49E+01 
7.72EM1 
6 WiQ1 
292EM1 
6.78EiiO. 
m+W 

0 
0 
0 

7 7OEW1 
0 

W E W 2  
0 

7lsE+Oo 
4m+Oo 
95SE-01 

x46Ei84 

~ . ~ E + o I  
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0 
0 
0 

4.761343 
634E43 
231w 
423E.01 
27SE+OO 
llIE+OO 
29OE+OO 
1.8zE+o1 
245E+OO 

0 
0 
0 
0 

m 3  
m41 
8.osu)3 
1.62w 
1.79E-03 
212uu 
3.44E.05 

0 
0 

1 . 1 9 w  
0 
0 
0 
0 
0 
0 

9- 
lssuD 
227E-04 

0 
0 

6.44845 
3.ma 
3.66E+OO 
4 . 6 4 w  
3.49E.03 

0 
6.09-5 
1.76E43 

0 
0 

1.88u13 
7.0- 
1.ME-03 
196E43 
1.73E-03 
6 . M  

0 
0 
0 

3.17E41 
0 

3.87E-03 
0 
0 

0 
0 
0 

1.63E43 
3.41u)s 
820- 
5.66E-01 

0 
0 

4uE+o1 
1.65E+o1 
1.1SEol 
854uK 
7.52Lo6 
I.IlE-06 

0 
1.64E03 
249&03 
1.61E-04 
227.E-05 
1.sE-05 
4.71E-04 
950E-06 

0 
0 

7.2SE03 
0 
0 

750-3 
3 m E a  

0 
7.41303 
22a-04 
49oE-05 
1119EJM 

0 
0 

19SE.w 
0 

734E-01 
733E-06 
1 . 1 3 m  

0 
9.09- 

0 
0 
0 

484m 
33!iE44 
5.- 
4.43E-04 
281m 

0 
0 
0 
0 

1.54E-01 
0 

1.53E-02 
0 
0 

m - 0 5  

8.8sEol 
0 
0 

2mE-m 
1 . m 3  
7.ISE-03 
1ZOEtO1 
205E+oO 

Wl 
259E+OI 
41SE+O1 
4.41E+00 
1.19E.m 
25sE-03 
399- 

0 
983u)3 
3J4u)2 
IJsE-0I 
9 9 8 u R  
241Em 
139E-m 
l.lOE-04 

0 
0 

13oEm 
0 

12SE-03 
0 
0 
0 

I . a E - 0 1 .  
233E-02 
1.80Em 
7.mE-03 

0 
0 

1.67E.03 
3 m w 1  

zpE+oo 
1.49E-m 
9.34E-03 

0 

0 
0 
0 

272E-a2 
3.03Em 
3.61E.m 
135Bm 
1mE-01 

0 
0 
0 
0 

3.49E-01 
0 

253E-01 
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Attachment B. I (Continued) 

gamma-Chlordane 

FEMp-OU3-RlES - DRAFT 
ScDtCmbcr 11. 1995 

- 
PESTICIDES & PCBs 

I 1 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 8JIEo2 
0 3 M E - 0 4  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 - 8 4 1 M z  

I 0 
0 
0 
0 
0 
0 

734Eo1 
0 

0 
8j1un 

3NE44 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

~ 

~ 1- 

22 



Attachlhent B. I (Continued) 
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0 
0 

121E-12 
0 
0 

6-14 
637E-13 

0 
1.67f-I3 

0 
0 
0 

393E-13 
218-33 
8.62E-13 
ISE- I3  
9.49E-11 

0 
0 
0 
0 
0 
0 

4.42E-11 
0 

5 . m 1 2  
4.61E-15 

0 
0 
0 
0 
0 

4.62.E-10 
13OE.08 

0 
0 

264E-I I 
792E-11 
4.10Lll 
I.OdEl2 
4 . a - 1 3  
3-13 

0 
0 
0 
0 
0 

994E-13 
339L14 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

251Ell 
6.9oL12 
I.73Ll I 
1.SQE-11 
5.048-14 

0 
0 
0 
0 
0 
0 

9JoE-16 
0 
0 
0 

' 

0 
0 
0 
0 
0 
0 

l W l l  
0 
0 

1SE-10 
Z67E-IO 
3.41E-IO 
7.6lE-I4 
7.4lE-!5 
7WE-16 

0 
0 
0 
0 
0 

216E13 
1-13 
1.-14 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9.7SE-13 
0 

'0 
0 

212E-14 
0 

299E-13 
W7E-14 
238E-14 

0 
0 
0 
0 
0 
0 

5.4lL13 
0 
0 
0 

26su18 
3.ZzEaa 

0 
333E-10 
IJ6Ell 
4-10 
S3OE-08 
3.03E-09 
ZIsGo8 
4.44E-m 
99OE-07 
201M8 
1.1ZE-09 
UIE-IO 
W L I  I 

0 
9.04610 
3.01E-I0 
1.- 
1.76E-IO 
l.dou19 
133- 
lJJG1l 

0 
7.4lE-I1 
1.61Eo9 
1.6su)8 
1.7s-11 
1.0s-I1 
487E-12 

0 
3.6sE-09 
3.45510 
l33E.09 
1-10 
1.18E-08 

0 
1.01LIO 
6.77E-IO 

7.76EIO 
139u19 

0 
-16 
1.17612 

0 
0 

271E-09 
421E49 
3-29E-a 
233E-10 
I S 9 8  
4 . 6 1 3  

0 
0 
0 

856E-IO 
0 

1.76E-08 
0 

1.9oE-08 
1.24GIO 
5.SE-11 

s.siE-09 
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0 
0 
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ldlE-07 
199w 
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7.84E-05 
299E-05 
9.16E-05 
530E.04 
7 . m 5  
7.12EM 
WSE.07 
135E-07 
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208u16 
9.45E-06 
l . l O w 5  
5.- 
1.69E-06 
2QIu)6 
3.- 

0 
0 

me41 
220Ek7 

0 
0 
0 
0 
9 

325Eo6 
1.82E-06 
159E.07 
248E-07 

0 
6JsEo8 
1.49E.06 
1 .m 
4 . m  
3.09E47 

0 
129- 
18lE-06 

0 
0 

182u)6 

7.09E-07 
1.04E.06 
589m 
1.75E-06 
6SE-07 

0 
0 
0 

1 S - 0 5  
0 

3.09E-06 
0 
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1.66E-07 

0 
0 
0 

1 .w 
6.- 
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1.79E05 

0 
0 
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332E-03 
3.46E-05 
202E47 
1.79- 
1.68E-09 

0 
1.03- 
1.13E-07 
139E-07 
1.52E-09 
1.18E48 
261E-07 
5.49E-09 

0 
0 

424w 
I .46Ea 

0 
.4.89E47 

W E 4 7  
0 

938E-07 
1.42E.OE 
3.34898 
133E.07 
3.93E-07 

0 
1.23E-07 

. o  
3.63E-05 
1.08E48 
5Sdu)6 

0 
534E.07 

0 
0 
0 

229E.07 
l96E.07 
=E47 
3.96E98 
ZzdEOs 

0 
0 
0 
0 

7.60E46 
0 

9.wE.06 
0 

254E-06 
6.12E-08 

7.wE-03 
0 
0 

4.uE-04 
9ZE-06 
3.53E.07 
1.06W3 
t08E45 
4.62E-04 
8.19E.04 
1.41Un 
8.90E-04 
4.86E.04 
I.UE44 
1.93E-05 

0 
3.83E.04 
4.45E-05 
6.46E93 
2438.04 
5.9lE-04 
6.11E.04 
6.14E-06 

0 
0 

7392.04 
2.19Un 
240E95 

0 
0 
0 

4.49E-03 
3 . n w  
623E.04 
3.81E-04 
1.61Un 

0 
401E-05 
4.59E-M 
6.78E.04 
3.40E-M 
6.41 E44 

0 
1- 

0 
0 
0 

1.41E-03 
1.76E-03 
1.RE.a 
254E-04 
63E-03 

0 
0 
0 
0 

l.RE-05 
0 

7.67E-03 
0 

2 6  I E42 
489E-05 

3.89E-06 
0 
0 

7.0- 
1.81E-06 
1.05E.07 
I3E-04 
1.42EM 
1.60E47 
2.84E.04 
4.75E-04 
1.13E-04 
6 . 6 2 W  
1.09W 
245E-07 

0 
l.llE-05 
222E-05 
l.REO5 
434E-07 
9.46E-06 
I. ME95 
4.88E.07 

0 
I .oIu)s 
2.64E-05 
242E4i 

0 
0 
0 
0 

4.06E04 
I.44E-05 
7.E-06 
3.07E-06 
1 .mod 

0 
2.21E-06 
237Ea 
l.87E.04 
S.99E-06 
Z.ME-05 

0 
4.76Ea 

0 
0 
0 

9.1OE-06 
I . 4 m 5  
7 . m m  
1.96E-06 
I .06EW 

0 
0 
0 
0 

3.97E06 
0 

lSlE4M 
0 

2.89E-04 
1.24E-06 

9ssEo4 
0 
0 

24OE49 
0 
0 

333E-05 
1.14E-06 
488E-07 
1.94E-04 
9.13E-04 
4.47E-05 

138E-07 
0 
0 

491E49 
0 

4.1- 
3.47E49 
3.1 O W  
3.11E-07 
l.69E-09 

0 
0 

2- 
0 
0 
0 
0 
0 
0 

234- 
2.73E48 

0 
3.60E-07 

0 
0 
0 

821EM 
4.05E98 

0 
0 

1.61E-W 
0 
0 
0 

793E-07 
3.63E-07 
3 . m  
4.78E-07 
7.49E-06 

0 
0 
0 
0 

3.19E.OE 
0 

7 9 4 E 4  
0 
0 

1.2IE-10 

aomm 

4.1SE-06 
1.49E43 

0 
0 
0 
0 

5.49E-05 
0 
0 
0 

4.14E-03 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

s..OsM9 
l.WE-05 

0 
2- 
3.mEOs 
251E-05 
I5IE-05 
5.61- 
206u18 
9.14E-09 

0 
3.1- 

0 
2 m  
236u)9 

7 . m  
251E-08 
1 3 1 E 4 7  

0 
0 

5.38s-08 

0 
0 
0 
0 

4.44E-07 
0 

554- 
0 
0 
0 

1.7- 
0 
0 

952309 
9.2lE.48 

0 
241- 

0 
0 
0 

5.- 
3.09Eo8 
13n-07 
7 9 x 4 9  
13E-05 

0 
0 
0 
0 
0 
0 

6.40E-06 
0 

2-7 
6.66E-10 

inEod 

0 
0 
0 
0 
0 

2wE-05 
8.10504 

0 
0 

1.- 
9.63E.06 
21w6 
l.slE-07 
6.74E-08 

0 
0 
0 
0 

. o  
1.44E-07 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.64- 
9 9 m  
zJlE-06 
9.83E.07 
729E49 

0 
0 
0 
0 
0 
0 

137E-IO 
0 
0 
0 

0 
0 
0 
0 
0 
0 

7.7- 
0 
0 

9Jrr-06 
1.m 
214E-05 
l.lOU18 
1 . W  
1.14E-10 

0 
0 
0 
0 
0 

3.1- 
191- 
243849 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.41E-07 
0 
0 
0 

0 
432E-08 
15.iE-09 
3.WE-09 

0 
0 
0 
0 
0 
0 

7SzE-m 
0 
0 
0 
0 203E-06 

0 .  

3.- 

.,.,.. ............ liiliiiiil;&&li ........................ . .... 

7.99843 
1.49E-03 

0 
433E-m 
1.12E45 

zuuI5 
214u)3 
1.7S-04 
4.96E-04 
2 m  
u6un 
12oua 
49434 
I .07Uu 
l.97E45 

0 
3.97F.44 
7.63E4.5 
6.49E-03 
2- 
6.WE-04 
62E-04 
681E-06 

0 
1 . 0 m 5  
7.66E-M 
2pEm 

240w 
4.89E-07 
ZDUn 

0 
490m 
3.71E-04 
633E.04 
3.8SEOs 
1.63E-02 

0 
426E45 
4.63E-04 
I .08u)3 

3.47E.04 
6.- 

0 
1- 
lSlE-06 

0 
0 

1.18Uu 
1.73E-03 
ZslEOs 
6.49E-03 
6- 

0 
0 
0 

4.44E-m 
0 

7.S8E-03 
0 

26dE-02 
5.04m 

1.- 

a 

a 
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Thorium-232 RADIOISOTOPES 

0 0 
0 0 
0 0 

1.26Em 13sE42 
1.SSE-U2 I.pE-03 
8.44E-03 3.WE-03 
232EwO 3.11E+M) 
13OE+O1 0 
A86E+oo 0 
159EM1 233E+O'Z 
&73E+O1 4.IIE+W. 
l33EMI 
360E-03 
1.45E-03 
722E44 

0 
1 .€6Lo?. 
75ZE-01 
7 . m  
423E-03 
8.72E-03 
12OE42 
UIE.04 

0 
0 

9113E-03 
1.68un 

0 
0 
0 
0 
0 

LSdE-01 
I.UZE-02 
7.93E-03 
I.WE42 

0 
327E-04 
l.llE-01 
132E+o1 
208E04 
sXzE.03 

0 
9 2 8 M 5  
7 g z u u  

0 
0 

9-43 
u 6 M 3  
459E-03 
4 . m 3  
I.IOE42 
3.00w3 

0 
0 
0 

1.16EwO 
0 

4.48E42 
0 

1.70Un 
1.osE-03 

1.1zE+Ol 
1.4OUn 

' 133E-03 
3.43844 

0 
6.89E-m 
212E42 
8.43W3 
l.=W 
8.29E-01 
1.m 
3.49- 

0 
0 

2792-01 
283Wl 

0 
5.6oE-02 
268E42 

0 
1.83E-01 
279E-03 
l.79E-03 
6.62E-03 
7.6SE42 

0 
723E-03 

0 
2mwO 
921E-01 
U4WI 

0 
3 M m .  

0 
0 
0 

I .78m 
I . 1 s u n  
I .'IOEQL 
6.25E-03 
131 E43 

0 
0 
0 
0 

5.65E-01 
0 

59OE-01 
0 

49SE-01 
4.44E-03 

7.l7E+O1 8.41E-01 
0 0 
0 0 

218EwO 6.93EM 

262E42 7.7SE-03 
2.5IEW 227EMl 
1.12E+OI 239EwO 
l.4SEW 1.76E-02 
1.42E*o2 4.93EWI 
7.7'lEW 6.80EWI 

sszw i . m m  

4.84E+OI 
S.&bE+Oo 
I.l3E*oO 
1.rnE.OI 

0 
3.91 EwO 
6.81E-01 
6.67E+O1 
l.ZOE+Oo 
7.13EwO 
6.17EwO 
534E.02 

0 
0 

631EwO 
I.IOE+OZ 
l.17E41 

0 
0 
0 

216E+O1 
lXlE+OO 
6.11E+OO 
334E+OO 
7.921+01 

0 
4.SSE-01 

3.26EwO 
1.21 E+OI 
3 . m w O  
534E+W 

0 
1 .%E+OO 

0 
0 
0 

I29E+OI 
l.SE+OI 
1.67EMI 
I.OE+Oo 
7.74EMl 

0 
0 
0 
0 

l.ZE+Oo 
0 

881EMI 
0 

127E+CZ 
6.00E-01 

. 1.93E+Ol 
137E-01 
2.23842 
l.OlE42 

0 
238E-01 
2.05841 
352E-01 
4.18E-03 
208E-01 
236E-01 
I .07Em 

0 
53SE-01 
5.83E-01 

ZZsEwO 
0 
0 
0 
0 

3.65E+OO 
l3lE-01 
159E-01 
6.94- 
I .74E+00 

0 
4.51E-02 
1.7SE-01 

731EwO 
127E-01 
4SE-01 

0 
9.73EQL 

0 
0 
0 

I .92E41 
3.07E-01 
ZMMl 
217E42 
227Em 

0 
0 
0 
0 

W5E-01 
0 

3 m w o  
0 

26SEwO 
247E42 

I.WE+OI 
0 
0 

l.7SE.04 
0 
0 

5,mEwO 
198EoI 
8 . m  

337EM1 
23IE+O1 
7.6sEwO 
131Un 
5 d z u u  

0 
0 

8.15E-05 
0 

6.91E-04 
206E-05 
4.mE-03 
5.19243 
4.09305 

0 
0 

1.21E-M 
0 

' 0  
0 
0 
0 
0 

1.74E-03 
324E44 

0 
2.14E-03 

0 
0 
0 

4JIE-02 
4.81E44 

0 
0 

4.48E-03 
0 
0 
0 

1.79EU2 
7 5 m 3  
9 m 3  
3.84E-03 
1.68E-01 

0 
0 
0 

237E-03 
0 

339E-01 
0 
0 

201E-06 

T o  

4.07E-01 
IJlE+CZ 

0 
0 
0 
0 

2€4E+ol 
0 
0 
0 

7 5 1 E W  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

, o  

0 
0 
0 
0 
0 

l.7OEwO 
0 

6SE-01 
5yE+oo 
421EwO 
WE+OO 
280W3 
1.03E-03 
4JbE94 

0 
1 S E 4 3  

0 
121EM 
1.7- 
3.71Un 
125E-03 
6.SSE-03 

0 
0 

Zs9E-03 
9.16E42 

0 
0 
0 
0 

33E-02 
0 

2- 
0 
0 
0 

8.77E-03 
0 

' 0  
4.7- 
46ou)3 

0 
120-3 

0 
0 
0 

284M3 
. 1.54E-03 

6 9 E o 3  
537.E-04 
686U)l 

0 
0 
0 
0 
0 
0 

3.19M1 
0 

19- 
333E-05 

3 . m 9  

C 
C 
0 
0 
0 

1 .rnE+Oo 
l.4lEW 

0 
0 

287E-01 
837E-01 
4.42E-01 
75?€-03 
3 3 m 3  
243E-03 

0 
0 
0 
0 
0 

7.18E-03 
2- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1mE-01 
4.98Em 
1SF.41 
730E-02 
3 . 6 4 m  

0 
0 
0 
0 
0 
0 

6 M 4 6  
0 
0 
0 

0 
0 
0 
0 
0 
0 

13SE-01 
0 
0 

1.€6E+Oo 
2.79340 
3 68EW 
5.50E-M 
53sE-05 
5.71E-06 

0 
0 
0 
0 
0 

I S F A 3  
9SE-04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7.04F.m 
0 
0 
0 

l .S.04 
0 

216w 
1.14- 
I.50E4 

0 

0 
0 
0 
0 

391E-03 
0 
0 
0 
0 

1.24G+oo 

12IEi)d 

' 0  

839EM1 
I S l E W  

0 
228E+OO 
I m M I  
1.7SE+Oo 
4S4E+02 

15ZE+U2 
4szE+o2 
2.12E* 
1 .mm 
6 . o z E ~  
1.17EwO 
1 8 0 1  

0 
424EwO 

~ . ~ E + o I  
120EwO 
739EwO 

7.1- 
0 

53Su)l 
7.18EwO 
I.I3E+OZ 
11m1 
5.6oE-02 
268u12 

0 
25SE+O1 
226E+oo 
&28E+Qo 
3.4zE+Qo 
8 11E+O1 

0 
5.4GOI 
u5Em 
3SE+OI 
391EWO 
6.17EwO 

0 
17ZEwO 
7.FzE.03 

0 
0 

133E+oI 
I.S9E+OI 
l.rnE+OI 
I5IEIQO 
&OSE+Ol 
3.wE-03 

0 
0 
0 

330EwO 
0 

933E+OI 
0 

130E+m 
63OE-01 
l5lE-01 
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6.49W 
694E-Ol 
898m4 

3.79Ei.00 
249E+O1 
995Ei.00 

ma 
241E+OI 

5.OlE-02 
0 

279Ei.00 
403E+OO 
246E-07. 
623E-01 
7.491341 
12zE4l 

a 
0 

l.lO134I 
0 
0 
0 
0 
0 

131E+OO 
6591341 
3.63E.02 
1.24E-01 

a 
237E4l 
359E.02 
3.89E+OO 
3.nE.02 
209E-01 

a 
9.69E-03 
69E-01 

a 
a 

6.64E-01 
2581341 
3.831341 
3.04E-07. 
624E-01 

0 
0 
0 

lP134I 
a 

1.09EM 
0 

5 m  

0 
0 
0 

4.94892 
4 . e 3  
3.1 9Eoa 
5.08E+Oo 

0 
0 

1 8 1  E+OZ 
znE+03 
1.19E+OO 
6.62E-02 
6.11EQ3 
6.52E-04 

0 
3 m 1  
5.08Un 
3.SSE-02 
4.62u)4 
3 . m  
8.ooE.02 
I .64m 

0 
0 

1 3 1 E W  
1.13E+OO 

0 
13OEoI 
6.69E.02 

0 
731E-01 
1.12E-02 
822E-03 
3.03E-02 
3.06E-01 

0 
338E-02 

0 
88sE41 
4 2 1 W  
1.?7E* 

0 
1S9E-01 

0 
0 
0 

836Eo2 
6.11E-02 
8.6SE92 
ZPE-02 
6.03E-03 

0 

0 
0 

6.0101Em 
0 

276E* 
0 

1.98E+oo 
20301Em 

0 .  

5.IOE+O3 
0 
0 

9.1SEWl 
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Attachment B. I (Continued) 
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B.II SOURCE TERM ESTIMATES FOR COCs 

t provides detailed information for the following COCs: technetium-99, total uranium, 
37, chromium, and tetrachloroethene. Two components, 1OA and 39A were chosen as 

representative components. 

A source term for each material description may be calculated from the information provided in this 

attachment. The 

By converting 

material, cw type, 

ult, the weight and the calculated contaminated weight are provided. 

and multiplying by the contaminated weight the source term for that 

pi depth can be calculated. 

The type of result and the location of the result provides information identifying a result as either an 
analytical or a baseline value. The location identifies the place within the logic flow (Figures B-2 and 

B-3) the result was located. 

NOTES: 
0 Dash (-) available for materials by process 

area within a component. 

Defines additional coating or layer estimated for metal 
materials, "other" represents all other materials including 
metals. See Section B.2 for deta 
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0 UNH holdup present in process piping 
UNH material at 10 percent of interior volume 

0 dust 

0 paint 

0 Depth 

0 CRUD wrrosion/rust/undefhed debris present in piping and process 
equipment consists of 10 percent and 0.1 percent interior 
layer, respectively 

radiologically co-ed dust layer present on 
process piping and equipment and other metal ma 
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Type result applied indicates where a baseline result (B) or a database result 
(D) is applied. 

Location result applied indicates where the result come from based on logic 
flow detailed in Figures B.2 and B.3. \ 

- MXCR = maximum result from concrete core 
- MXCT = maximum result from component category 
- MXNO = no result available at any level, baseline result applied 
- NORs = no result available at any level. No baseline result available 

for this material. 

sion in Section B.4 

0 'as estimated in s m s  

0 Calculated contaminated weight - details of calculation in Section B.2 and 
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0 0.124 

0.0000842 0 
0 O.ooo9 
0 0.0000409 
0 o.ooo873 ' 

0 0 
0 0 
0 0.00661 
0 0.0707 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.0158 0 
0.18 0 

0 0 
0 0 

~ _ _ _ _  ~ 

0 0 139 688 155 

0 0 53.8 964 2600 
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Attachment B. III (Continued) 

A S ' I R U C 3 U R A L A N D M I s C . ~  

B PIPING @In* TO 4') 

C O r n r n ~  (2' AND ms) 

PIPING (Z-IL!' IO 43 

ELu,IRIcALEQuIpMENT 

F'RCCESEQUIPMENT 

aEcnucALEQUlPMENT 

E CONCRETEFOUNDATION 

CONCRETESLABS 

CON-WALLS 

CONCRETE 

H PERSONALPROI€€!TWEEQUIPMENT 

PIPING INSULATION 

I P E R S O N A L P R ~ E Q ~  

METAL 

PAWT 

ss METAL 

DUST 

METAL 

SSMETAL 

PAWT 

DUST 

CRUD 

DUST 

METAL 

CRUD 

UNH 

DUST 

CRUD 

UNH 

SSMETAL 

DUST 

CRUD 

PAINT 

ss METAL 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.76 
7.17 

0.0259 
0.m 
0.304 
4.24 

0.000816 
0.0175 
0.088 
0524 
0.243 

14.4 

o.Ooo51 
o.Ooo103 
0.00221 

O.ooo613 
0.0012 

0.0000409 
0 . m  

0.0018 
0.m 

0.00198 
o.mr2 
0.014 
0.16 

0.0000409 
O.ooo8T3 
o.Oo015 

0.00412 
0.w71 
0.0338 

o.Oo0103 
O.COZ1 

b.000441 
0.OoQn 

0.0000(K3 
0.0000567 

0.027 
1.6 

O.OOO2 
0.034 

0 
0 
0 
0 
0 
0 
0 
0 

0.03% 
23.5 

0 
0 

0.187 
I23 

o.mn 

0.0016 

0.471 

0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

148 
1970 
218 

2900 
44.9 
599 
3.62 
48.3 

0 
0 

0.00221 
0982 

0 
0 



Attachment B. III (Continued) 

J PIPING (2-112' TO 43 

P R ~ S E Q U I P M P S T  

PIPING (2-1R' TO 43 

~ - . E Q -  

TotpbbpSegregptionCPtegorg: 

UNH 0 
0 

UNH 0 
0 

DUST 0 
0 

CRUD 0 
0 

DUST 0 
0 

CRUD 0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .o.mn 
0 0.424 
0 0.126 
0 1.44 
0 O.OOO327 
0 0.00699 
0 0.00198 

0 O.OOO826 
0 o.om 
0 O.ooo623 
0 0.Oa 

0 0.0212 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. . .  . 

0 0 0 2.9 415 

0 0 0 178 5550 
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Attachment B. III (Continued) 

OTHER 0 0 0 69.3 0 E CONCRETESLABS 
0 0 0 924 0 

OTHER 0 0 0 0 70.7 
0 0 0 0 w2 

OTHER 0 0 0 .  0 5.7 

Tot& by Segrrgption Categorg: 0 0 0 693 76.4 

CONCRETE 
0 0 0 0 76 

0 0 0 924 1020 



Attachment B. IU (Continued) 

A STRUCTURAL AND MSC. STEEL PAINT 

METAL 

B ELECIRICALEQUIPMEKT PAINT 

WORS mAL 

commm (2’ AND LESS) METAL 

DUST 

PIPING (2’ AM) LESS) mUD 

DUST 

ELEcTRIcAI.EQuIPb5NT mAL 

-0USELECTRIcALIIEMS METAL 

ELJxlmw- METAL 

PAINT 

HVAC EQUIPMENT MFTAL 

M I s c E L L A N E o u s w I I E M S  PAINT 

HVACEQUIPMESJT PAINT 

WORs PAINT 

prpING(2’ANDLESS) ss ma 

c ELEcTRlcALEQuIpMENT METAL 

PAINT 

METAL HVAC EQUIPMENT 

PIPING (2’ AM) LESS) 

PAINT 

CRUD 

S S m A L  

UNH 

DUST 

D METALPANKLROOF PAINT 

uCIE3uORMETALWAUPANELS PAINT 

METAL 

LUUVERS PAINT 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 .  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0443 
0.474 

3 
122 

0.00014 
0.0015 

1.23 
61.7 

0.301 
1.79 

0.00279 
0.0597 
0.0022 
0.0236 

0 . m 2  
0.ooslb 

0.036 
0.9 
0.5 
20 

0.113 
18 

O.Oo701 
0.015 
0.117 

1.8 
0.0053 
0.0561 

0.000206 
0.0022 
0 . m  
0.617 
0.531 
4.71 
0.004 

0.1 

o.ooo167 
0.013 
02 

0.0000t29 
0 . m 5  
o.ooo49 
0.005% 

0.059 
0.5% 

0.00458 
0.05% 

0 . m z  
O.oos18 

0.156 
1.67 
0224 

24 
1.58 
6.42 

0.00187 
0.02 

o . m i m  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachment B. III (Continued) 

D METALPANELROOF 

LOUVERS 

E CONCRETESLABS 

CONCRET!ZFOUNDATION 

CONCRETE 

H PIPINGINSULATION 

p E R s o N A L F x ~ E Q u I p M E N T  

I WIMxlWs 

METAL 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

P E R S O N A L P R O l € C m E E Q ~  OTHER 

BUILDINGINsuLAnON OTHER 

J F"ING(2'ANDLESS) UNH 

CRUD 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 

0 '  
0 
0 
0 '. 
0 
0 
0 
0 

0 -  . 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.1 
4.46 
0.04 

2 
0 
0 
0 
0 
0 
0 
0 
0 

0.01 15 
7.59 

0 
0 

o.ooo415 
0.00444 
0.0602 

39.8 
0 
0 

0.0412. 
0.471 

0.oOp 
0.0236 

0.00194 
0.0415 

0 
0 
0 
0 

85.8 
1140 
75.8 
1010 

8.1 
108 

0.00452 
201 

0 
0 

0.16 
8 
0 
0 
0 
0 

0.075 
33.3 

0 
0 '  
0 
0 
0 
0 

~ ~ ~ ~~ 

0 0 0 9.25 170 

0 0 0 188 uoo 

. . .  . .  , 



Attachment B. III (Continued) 

HVACEQUIPMPST 

PIPING (2. Aw) LESS) 

M A l R U A L H A N D L J N G E Q ~  

FROCESS EQUIPMENT 

DOORS 

PIPING(2'ANDLESS) 

PIPING (2-1/2' TO 4 3  

PIPING (OVER 4 3  

MATERIAL HANDLING EQurpMpsr 

DOORS 

C0NDUITIw"CABLE TRAY (OVER 4' 

mmlwIREQ'ANDLESs) 

METAL 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

METAL 

DUST 

METAL 

DUST 

METAL 

DUST 

PAINT 

PAINT 

METAL 

PAWT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0121 
0.129 

0 
0 

8.6 
I72 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

40.1 
164 

0.592 
6.33 
9.94 
1660 
15.4 

2460 
0.959 

10.3 
30.3 
9950 
1.14 
122 
43.3 
384 

0.0351 
0.376 
44.1 
7530 , 
0.768 
8.21 

0582 
6.22 

0.705 

733 
1020 

0.447 
' 9.57 

%.5 
2190 

0.7% 
8.09 
1.8 
507 
124 
622 

20.1 
242 

0.0603 
1.29 
41.3 
380 

0.132 
282 
36.5 
217 

0.339 
7.25 

0 
0 

0.258 
276 

0 
0 

0.0783 
0.837 

7.54 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
'0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Attachment B. III (Conknued) 

C MAlERMLH4NDLINGEQUIPMENT 

PIPING~ANDLESS) 

FRocEsSEQuIPMENr 

PIPING (OVER 4 3  

PIING (21f2. TO 4 3  

PIPING (OVER 4 3  

MAlERMLHANDLJNGEQUlPMENr 

PIPING (2-ln' TO 4 3  

WVACEQUIPMENT 

ELEcmrcALEQupMENT 

E CONCRETEBEAMS 

MASONRY w w s  

CONCRETESLABS 

CONCRETEBEAMS 

CONCRETESLABS 

CONCRETECOLUMNS 

CONCRETE FOUNDATION 

MASONRY WALLS 

PAINT 

METAL 

METAL 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAWT 

METAL 

PAWT 

PAWT 

METAL 

LEAD 

PAWT 

PAIM 

METAL 

DUST 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 

0.15 
0.422 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

145 
5280 
6.28 
83.7 

0 
0 

1.01 
13.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0039 
0.0418 

4.81 
427 
4 9  
836 

10.7 
?A3 
8.15 
114 

0.084 
0.899 

0.2 
563 

0.0497 
1.06 
3 3  
1110 

0.0287 
0.307 

1.1 
184 

1.35 
0.0853 
0.913 
1.25 
627 

0 
0 

0.0586 
0.627 
3.49 

. 37.3 
615 
223 

0.1 74 
3.73 

0 
0 
0 
0 
0 
0 

89.4 
1190 

0 
0 

822 
11ooo 
72.9 
9?2 

0 
0 
0 
0 
0 
0 

0.m 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

645 
8600 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

527 
m 

295 
3930 
Mso 
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Attachment B. III (Continued) 

E CONCFEESLABS 

CONCFEECOLUMNS 

G CEILINGDEMOLITION 

FLCQRTILE 

H PIPINGINsuLAnON 

DUClWORK INSULATION 

I BUILDINGINSULATION 

MIscELLANEousDEBRIs 

ROOFING@ULTW) 

WINDOWS 

J DUCTWORK 

OTHER 

(MHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0- 

PAINT 

DUST 

0 0 0 0 5850 
0 0 0 0 78000 
0 0 1.27 0 0 
0 0 16.9 0 0 
0 0 0.313 0 0 
0 0 26.1 0 0 
0 0 36.5 0 0 
0 0 761 0 0 
0 0 1.4 0 0 
0 0 621 0 0 
0 0 0.839 0 0 '  
0 0 373 0 0 
0 0 279 0 0 
0 0 12.40 0 0 
0 0 0 0 0.555 
0 0 0 0 3 1  
0 0 0 0 199 
0 0 0 0 5540 
0 0 0 0 125 
0 0 0 0 625 
0 0 0 0.0324 0 
0 0 0 0.347 0 
0 0 1.57 0 0 
0 0 33.6 0 0 

8.61 0 197 1560 lo600 

172 0 8450 43500 215ooo 
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Attachment B. III (Continued) 

PIF'ING(2'ANDLESS) , 

PIPING @In' TO 4') 

WACEQUIPMENT 

PIPING (OVER 43 

PROCESSEQUIPMENT 

A sIRucNRALANDMIsC.STEEL METAL 

PAINT 

B h 4 A T E R I A L H A N D L I N G E Q ~  METAL 

PAWT 

M I ~ O u S E r I E M s  METAL 

PAINT 

CRUD 

DUST 

ss METAL 

CRUD 

ss METAL 

PAWT 

CRUD 

DUST 

ss METAL 

CRUD 

DUST 

ss METAL 

PAINT 

METAL 

coNDm/wlRE (2' AND LESS) DUST 

PIPING (2-112~ TO 43 n u s  

cxXnmrr/wlRE(2.ANDLESS) METAL 

W A c E Q m  METAL 

CONDUITlWlRE @-la* TO 43  DUST 

METAL 

DOORS METAL 

PAINT 

ELEcTRIcAtEQuIpMENT METAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00114 
0.0122 

25  
100 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

356 
1450 
5.26 
56.2 
15.2 
213 

0.0148 
OJ58 
19.2 
nu 

0.204 
218 

0.- 
0.494 

0.oQSog 
0.109 

11.1 
98.7 
0.024 
0.257 
3.61 
51.3 

0.0464 
0.496 

0.0152 
0.162 

0.000378 
O.OO809 

1.43 
' 324 
0.264 
283 

0.016 
0.343 
329 
Mso 

0 
0 
0 
0 

0.23 
4.92 

0.w125 
0.0261 

24.8 
148 
157 
405 

0.0119 
0.254 
3.73 
34.3 
7.04 
352 

0.329 
352 

0.081 
10.8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 

a 0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachment B. El (Continued) 

HVACEQUIPMENT 

EtEcTRIcALEQuIPMENT 

PRocEssEQuIpMENT 

PIPING(2’ANDLESS) 

D DUCTWORK 

LOUVERS 

E aMJIRIcALEQuIpMENT PAINT 0 0 0 0.00168 0 
0 0 0 0.018 0 

ELEmcALFDcruREs METAL 0 0 0 6.19 0 
0 0 0 990 0 

PAINT 0 0 0 0.386 0 
0 .  0 0 4.12 0 

c PRocEssEQuIpMENT CRUD 0 0 0 0.0587 0 

PIPING ( 2 1 P  TO 4’) UNH 0 0 0 O.oQ99 0 

PIPING(2’ANDLESS) UNH 0 0 0 0.096 0 

PIPING ( 2 1 P  TO 4’) CRUD 0 0 0 0.00533 0 

0 0 0 0.628 0 

0 0 0 0.57 0 

0 0 0 1.1 0 

0 0 0 0.057 0 
DUST 0 0 0 0.00125 0 

0 0 0 0.0267 0 
SSMETAL 0 0 0 0.408 0 

0 0 0 5.7 0 
PIPING (2’ AND LESS) SS METAL. 0 0 0 1.24 0 

0 0 0 11 0 
PIPING (OVER 4’) CRUD 0 0 0 0.00337 0 

0 0 0 0.036 0 
DUST 0 0 0 0.000378 0 

0 0 0 O.OO809 0 
PIPING(2’ANDLESS) DUST 0 0 0 O.OO508 0 .  

0 0 0 0.109 0 
PIPING (OVER 43 UNH 0 0 0 0.0315 0 

0 0 0 0.36 0 
-EQ- DUST 0 0 0 0.016 0 

0 0 0 0343 0 
SSMETAL 0 0 0 3.65 0 

0 0 0 628 0 
PIPING (OVER 43 ss METAL. 0 0 0 0.159 0 

0 0 0 3.6 0 
MATERIALHANDLINGEQUPMEl4T PAINT 0 0 0 0.00164 0 

0 0 0 0.0176 0 
METAL 0 0 0 1.69 0 

0 0 0 23.7 0 
PAINT 0 0 0 0.00515 0 

0 0 0 0.0551 0 
METAL 0 0 0 0.175 0 

0 0 0 45 0 
PAINT 0 0 0 O.OOO187 0 

0 0 0 0.002 0 
METAL. 0 0 0 0009 0 

0 0 0 1.2 0 
UNH 0 0 0 5.49 0 

0 0 0 628 0 
CRUD 0 0 0 0.0103 0 

0 0 0 0.11 0 
DUST 0 0 0 omm 0 

0 0 0 0.82 0 
PAINT 0 0 0 0.0312 0 

0 0 0 0333 0 
METAL 0 0 0 0.667 0 

0 0 0 333 0 
DUCTWORK METAL 0 0 0 13.5 0 

0 0 0 49 0 
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Attachment B. III (Continued) 

D DUCTWORK 

E CONCRETESLABS 

CONCRETE FOUNDATION 

MASONRY WALLS 

CONC@lE 

CONCRETESLABS 

CONCREE 

MASONRY WALLS 

F ACIDBRICK 

G CEILINGDEMoLmoN 

FLOORTILE 

EXIERIORlRANSITEPANELS 

TRANSlTEROOF 

INTERIORTMNSITEPANELS 

H DUCTWORKINSULAlTON 

PERSONALPR-EQUIPMENT 

PIpnvG INSULATION 

I WINMlWs 

BUILDING INSULATION 

DRYWAU 

MIscELLANEousDEE3RIS 

WOOD 

P E R S O N A L P R O ~ E Q ~  

WINDOWS 

’ ROOFING(BUILTUP) 

wccoNDuTr 

J DUCXWORK 

PROCESSEQUIPMENT 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OlHER 

OTHER 

OTHER 

OTHER 

OTHER 

OlHER 

OTHER 

OTHER 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

DUST 

CRUD 

0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0’ 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

502 
669 

0 
0 

424, 
1540 

0 
0 
0 
0 
0 
0 
0 
0 

4.67 
66.7 

0.847 
70.6 
6.43 
134 

0 
0 
0 
0 
0 
0 

0.184 
82 
0 
0 

0.138 
61.2 

0 
0 

3.38 
1m 
6.27 
237 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

034s 
7.38 

0.264 
283 

0.767 
8.2 

1110 
14100 

0 
0 
0 
0 
0 
0 
0 

‘ 0  
0 
0 

945 
0 
0 
0 
0 
0 
0 
0 
0 

50.2 
893 

117 
2080 
91.5 
1660 

0 
0 

0.23 
152 

‘ 0  
0 

0.- 
0.271 

0 
0 
0 
0 
0 
0 
3 

200 
1.21 
797 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

70.9 

0 
0 
0 
0 
0 
0 

4940 
0 
0 

945 
1160 

15400 
0 
0 

890 
32400 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
26 

1730 
0 
0 
0 
0 

9.n 
489 
27 

750 
0.873 
26.9 

0 
0 
0 
0 

370 

70.9 



Attachment B. III (Continued) 

e .  
J PIPING (%In' TO 43 

PIPING (2' AND LESS) 

PRccEssEQumaNT 

PIPING (OVER 4') 

PIPING (21/2' TO 4') 

PIPING (OVER43 

PIPING(TANDLESS) 

PROCESS EQUIPMENT 

PIPING (OVER 4') 

DUST 

CRUD 

UNH 

CRUD 

UNH 

- DUST 

UMI 

UNH 

DUST 

DUST 

CRUD 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00999 
0214 
0.024 
0.257 

0 
0 .  

0.0462 
0.494 

0 
0 

O.Oo302 
0.0647 

0 
0 
0 
0 

0.0406 
0.869 
0.128 
274 

0.0152 
0.162 

0 
0 
0 
0 

0.864 
9.87 

0 
0 

49.4 
565 
0 
0 

0.449 
5.13 
0.284 . 

3.24 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Tot& by Segregation cptegorg: -2s 0 

100 0. 

115 

- 0 . .  

2010 - 2 5 5 0  

33200 56700 
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Attachmeat B. IfI (Continued) 

A SlRUClURAJ.ANDMISC.STEEL 

E MASONRYWWS 

CONCRETESLABS 

CONCRFIE FOUNDAlTON 

CONCRETE 

H PERSONALPROTEiXIVEEQUPMENT 

I MISCELLANEOUSDEBRIS . 

P E R S O N A L ~ ~ E Q U P M E N T  

BUILDINGINSULATION 

ROOFIh'G(BULTUP) 

PAINT 

METAL 

PAINT 

METAL 

METAL 

PAINT 

METAL 

m A L  

DUST 

PAINT 

METAL 

PAINT 

OTHER 

OTHER 

CnHER 

CInER 

CnHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0465 
0.497 
3.15 
129 

0.006p 
0.0661 

0.5 
20 

0.1 
16 

0.00327 
0.035 
0.07 

3 s  
02Z3 

133 
0 . m  

0.0442 
0.0053 
0.0567 

1.67 
83.3 

0 . m  
0.833 

0 
0 
0 
0 
0 
0 
0 
0 

0.0436 
28.8 

0 
0 

0.229 
151 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1100 
76.5 

M.2 . @ 
10z0 
515 
6860 
m.7 
7m 

0 
0 

0.3 
20 

0 
0 

0.0556 
24.7 
4.45 

0 124 

0 0 0 6.13 683 

0 0 0 318 9900 



Attachment B. III (Continued) 

CONDmmo'ANDLEss) 

D EXERIORMETALWALLPANELS 

METAL PAML ROOF 

LxluVERs 

KETAL PANEL ROOF 

E CONCRETESLABS 

' CONCRETE 

CONCRET€SLABS 

H P E R S O W P R ~ E Q U P M E N r  

I MISCELUNEOUSDEBRIS 

PERSONAL PRO'ECTIVE EQuIpMnvr 

WINDOWS 

PAINT 

METAL 

PAINT 

DUST 

METAL 

PAINT 

METAL 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL. 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 :  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 ' 0  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .  0 
0 0 
0 0 

0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 .  

0.0886 
0.947 

6 
24.5 

0.00234 
0.025 

0.00311 
0.0664 
0.0375 

6 
0.0053 
0.0567 

0.5 
20 

0.335 
1.99 

0.825 
3.34 

0.117 
1.25 
1.21 
4.9 

0.00312 
0.0333 
0.0667 

3.33 

1.83 
13.5 
179 

0 
0 

- 0  
0 

0.0241 
15.9 

0 
0 

0.127 
83.7 

0 
0 

O.OOO623 
0.00666 

0.111 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 '  
0 
0 
0 
0 

61.4 
819 
94.2 
I260 

0 
0 

1.5 
100 

0 
0 

0241 
12 
0 
0 

0 0 0 23 157 

0 0 0 347 2190 

e B.IIIPw- 21 



Attachment B. III (Continued) 

B aEcrrucALEQurpMENT 

PIPING (2' AND LESS) 

HVACEQUlPMENr 

ELECTRICALRXIURES 

M I s c E L L A N E o u s ~ c A L r r E M s  

PIf'ING(2'ANDLESS) 

ELECIRICALEQUIPMENT 

PIPING (2-lm TO 4') 

PIPING (OVER 4') 

ELECIRICAITRANSFORMERS 

DOORS 

ELEcrRIcALFlxTmEs 

C PIF'ING(OVER4') 

PIF'ING(24Z'T04*) 

mpING (T AND LESS) 

HVACEQUIPMENT 

PAINT 

METAL 

PAINT 

PANT 

PAINT 

METAL 

PAINT 

METAL. 

METAL 

METAL 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

METAL 

METAL 

DUST 

METAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 

0.5 
20 

o.ooo39 
0.00417 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.193 
207 
13.1 
53.5 

o.oou2a1 
0.003 

0.0175 
0.187 

O.ooo825 
0.00882 

0.45 
7 2  

0.00719 
0.0833 

1.75 
70 

1.06 
9.43 

0.063 
1.8 

3.37 
47.1 

0.02% 
0.441 
1 .a 
369 

0.0155 
0.166 

0.0185 
0.198 
0.54 

27 
1 

5.97 
0.00931 

0.199 
0 
0 
0 
0 

0.0252 
0.27 

0.125 
20 

0.00172 
0.0184 
0.181 

4.1 
0.00229 

0.W9 
0.375 

5.23 
0.00194 
0.0207 
0.118 

1.05 
0.0000916 

O.ooo98 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

9 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Attachment B. III (Continued) 

C HVACEQUPAENT 

ELEcrrucALEQuIpMENT 

D METALPANELROOF 

LOUVERS 

INTERIORMETALWALLPANELS 

EXIERIORMETALWALLPANELS 

NERIORMETAL WALLPANELS 

LOUVERS 

EXIERIORMETALWALLPANELS 

E CONCRElE 

CONCREl€ SLABS 

CONCRETE FOUNDATION 

H FPINGINSULATION 

PERSONALPROTECIWEEQUIPMENT 

I 

-USDEBRIS 

BUILDING INSULATION 

TotalsbySepgahn . category: 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

CnHER 

OTHER 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.05 
0.8 

0.0000312 
0.000333 

0.007 
0.2 

0.468 
5 

33 
13.4 

0.0667 
3.33 
1.34 
5.41 

0.399 
4.27 

0.189 
2.02 

o.o(n12 
0.0333 

282 
11.4 

0 
0 
0 
0 
0 
0 
0 
0 

0.0516 
34.1 

179 
0 
0 
0 
0 

0.2n 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 

3.62 
48.3 
316 

4210 
102 

1360 
0.0429 

19.1 
0 
0 
0 .  
0 

0.75 
so 

0.316 
140 

0.5 0 0 33 423 

20 0 0 552 5810 
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Attachment B. JII (Continued) 

A SlRUClURALANDMISC.STEEL. 

B MIscEllANEousELEcIRIcAz.rIEMS 

PIPING(2’ANDLESS) 

MA’IERIAL HANDLING EQUIPMENT 

PIPING (2-1/2’ TO 49 

HVACEQUlPMENr 

MA’IERIALHANDLINGEQ- 

PPING(2’ANDLEss) 

ELEcmuWFxxNREs 

PIPING (2-1m TO 49 

PIPING (OVER 43 

PIPING (ZIP TO 43 

PIPING (OVER 43 

P R ~ S E Q U r p M E N T  

WORS 

METAL 

PAINT 

PAINT 

METAL 

CRUD 

METAL 

DUST 

PAINT 

METAL 

PAINT 

DUST 

PAINT 

CRUD 

CRUD 

SSMETAL 

DUST 

CRUD 

DUST 

ss METAL 

ss METAL 

m A L  

SSMETAL 

METAL 

PAINT 

DUST 
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METAL 
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6.56 

0.0344 
0.368 
32.5 
130 

0.0367 
0.392 
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34.2 

0.0287 
0.613 

0.006WI 
0.065 
0.27 
53.1 

0.00237 
0.0254 
0.00145 
0.0311 
0.- 
0.667 
0556 
5.95 
0.141 

151 
85.2 
1190 
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7.08 

0.0402 
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70.5 

14200 
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0 
0 
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1 
160 
0 
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Attachment B. IIX (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IXI (Continued) 
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Attachment B. III (Continued) 
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Attachmknt B. III (Continued) 
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Attachment B. DI (Continued) 
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Attachment B. III (Continued) 
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Attachment B. Ill (Continued) 
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Attachment B. Ill (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. Ill (Continued) 

B comurrm @In* TO 4-1 DUST 

h E r A L  

CONDUIT/WIRWCABL.ETRAY (OVER4' DUST 

C MATERIALHANDLINGEQUlPM3lT 

PIPING(2'ANDLESS) 

PIPING (OVER 4') 

PIPING (2' AND LESS) 

PIPING (Z-ILl' TO 43 

PIPING (2' AND LESS) 

PIPING (Z-lLl. TO 43 

MATERIALHANDLlNGEQUlPM3lT 

PIPING (OVER 43 

PIPING (2-le TO 43 

PIPING (OVER 43  

P R O C E S S E Q ~  

PIPING (OVER 43 

WACEQUIPMENT 

E L E c T i u c A L E Q ~  

PIPING @le TO 43 

WACEQUIPMENT 

D DUCTWORK 

METAL PANELROOF 

EXTENORMFTAIWALLPANELS 

PAINT 

CRUD 

ss METAL 

ss METAL 

UNH 

DUST 

DUST 

UNH 

METAL 

DUST 

CRUD 

UNH 

CRUD 

DUST 

ss METAL 

UNH 

CRUD 

METAL 

PANT 

mAL 

ss METAL 

PAINT 

mAL 

PANT 

METAL 

PAWT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.134 
287 
42 1 
387 

0.0613 
131 

0.0106 

0.15 
1.61 

9 
204 
18.1 
161 
1.41 
16.1 

0.0357 
0.764 

0.0739 
1.58 
1.68 
19.3 

0.765 
Is3 

0.0181 
0.387 
0.18 
1.93 
1.78 
20.4 

0.0904 
0.961 

0.0247 
0.527 
4.32 
966 
8.46 
96.7 

0.191 
204 
7.34 
1300 

0.03% 
0.348 
1.25 
209 
13.8 
193 

0.149 
1.59 
148 
537 

0.429 
458 
3.02 
122 

0.435 
4.65 

a1 14 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

RIIIPape- 39 

DRAFT 06-Sep-95 



Attachment B. III (Continued) 
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0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 

151 
2a20 

0 
0 
0 
0 

0.481 
6.41 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

18' 

839 
89.8 
0.42 
8.98 
3.07 
124 
184 

2460 

0 
0 
0 
0 

67 
m 

4 
146 

22.3 
297 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 

708 
w40 
5.19 
432 

0517 
937 
1.82 
323 
38.3 
797 

0.209 
138 
202 
897 
267 
1180 

0.052 
0556 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.4 
628 
85.4 
1140 
875 

0 
0 

4790 
63900 

912 
12200 

0 
0 

84.1 
3060 

1410 
51200 

1C4 
1380 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Attahent B. III (Continued) 

I BUlLDINGINSUL.ATION 

P E R S O N A L P R ~ E Q ~  

-0US DEBRIS 

DRYWALL 

PvccONDurr 

wDmows 

ROORNG@UJLTUP) 

J PIPING(2'ANDLESS) 

PIPING @IL?* TO 4') 

PROCESSEQUIPMPTT 

PIPING (OVER 4') 

PIPING(21/Z9TO4~ 

PIPING (2' AM> LESS) 

DUCTWOFX 

PROCESSEQUIPMENT 

PIPING (2112' TO 4.) 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTtIER 

OTHER 

UNH. 

UMI 

DUST 

CRUD 

DUST 

CRUD 

UNH 

CRUD 

DUST 

CRUD 

DUST 

UNH 

DUST 

0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TotPlo by Segregation etegory: 

0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.198 
4.22 

0.407 
4.35 

0.145 
3.1 

0.857 
9.17 

0 
0 

0.81 
8.66 

0.591 
126 
0.677 
7.24 
3.78 
80.8 

0 
0 

0.286 
6.11 

3 
1330 

1.1 
725 

0 
0 

157 
5960 

0 
0 
0 
0 
0 
0 

127 
145 
15.2 
173 

0 
0. 
0 
0 
0 
0 
0 
0 

16 
183 

0 
0 
0 
0 
0 
0 
0 
0 

76.1 
870 

0 
0 

0 
0 
0 
0 

0.465 
31 
0 
0 

1.51 
46.5 

1000 
216 

6000 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  

2 0 .  

0 

12 0 838 2400 10500 

291 0 11200 66OOo 178000 
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Attachment B. III (Continued) 

A STRUCTURALANDMISC.SIEEL. 

B aurrrucAtEQuIpMENT 

ELEcIRIcALFmuREs 

HVACEQUIPMENT 

ELEcriucALEQuIPMENT 

PIPING (r AND LESS) 

P m G  (2-lR' TO 4.) 

PIPING (2-1R' TO 4 3  

PROCESSEQUIPMENT 

METAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

METAL 

DUST 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 '  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.24 
132 

0.W78 
0.51 1 

0.00179 
0.0191 
0.125 

0.00779 
0.0833 

261 
246 

0.0675 
11.5 

636 
0.0118 
0.126 
0.236 

3.3 
0.00145 
0.0309 

0.9 
187 

0.OUn 
0.302 

0.01 IS 
0.127 
0.253 

127 
0.0053 
0.113 

0.0191 
0.204 
O.5R 

3.4 
0.0796 
0.707 

0.000199 
0.00213 

0.29 
27.4 

0.00313 
O.!B35 
0.0262 
0.366 

0.000161 
0.00344 

0.1 
20.8 

0.00212 
0.0227 
0.oWs 

128 
0.00131 

0.014 
0.0833 

4.17 

' 2 0  

0.717 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

P 

0 
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Attachment B. III (Continued) 

D METALPANELROOF 

LOUVERS 

DUClWORK 

METALPANELROOF 

E CONCRETESLABS 

MASONRY WAUS 

CONCRETE FOUNDATION 

H DUCIWORKINsuLAnON 

P E R S O N A L P R O ~ E Q ~  

PPINGINsuLAnoN 

I F'ERSONALPROT€CTIWEQuIpMENT 

J DUCTWORK 

PAINT 

PAINT 

PAINT 

METAL 

DUST 

METAL 

OTHER 

OTHER 

OTHER 

OTHE31 

OTHER 

OTHER 

OTHER 

DUST 

0 0 0 0.0891 0 
0 0 0 0.953 0 
0 0 0 0.0039 0 
0 0 0 0.0417 0 
0 0 0 0.0545 0 
0 0 0 0.583 0 
0 0 0 0.963 0 
0 0 0 3.49 0 
0 0 0 0.00273 0 
0 0 0 0.0583 0 
0 0 0 0.629 0 
0 0 '  0 255 0 
0 0 0 0 24.7 
0 0 0 0 330 
0 0 0 0 328 
0 0 0 0 1190 
0 0 0 0 21.5 
0 0 0 0 287 
0 0 0 0 0.0131 
0 0 0 0 5.83 
0 0 0 0.001 IS 0 
0 0 0 0.759 0 
0 0 0 0 0.00835 

. o  0 0 0 3.71 
0 0 0 O.Oo602 0 
0 0 '  0 3.98 0 
0 0 0 0.0245 0 
0 0 0 0525 0 

0 0 0 11.2 79 

0 0 0 573 1820 
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Attachment B. III (Continued) 

CONCRETEWAILS 

CLAY PIPING 

CONCRETE FOUNDATION 

CONcRmWAUS 

PERSONALPROTECWEEQUIPMENT 

PVC CONDm 

WOOD 

Totals by Segregation Category 

PAINT 

METAL 

METAL 

METAL 

DUST 

METAL 

PAWT 

DUST 

PAINT 

METAL 

DUST 

METAL 

PAINT 

METAL. 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.  

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 '  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 4.42 
0 294 

0.355 0 
3.79 0 

24 0 
98 0 

0.15 0 
24 0 

7.74 0 
71.3 0 

0.00734 0 
0.157 0 
245 0 
29.4 0 

0.562 0 
6.02 0 

0.025 0 
0.535 0 

0.00935 0 
0.1 0 
24.8 0 
3610 0 

0.0247 0 
0.528 0 
269 0 
16 0 

0.0625 0 
0.668 0 
275 0 
401 0 
17.2 0 
230 0 
0 0.119 
0 1.7 
0 300 
0 4ooo 
0 230 
0 x)60 

0.0344 0 
22.8 0 
0.181 0 
119 0 
0 1.47 
0 45.2 
0 0 
0 0 

0 0 4.42 83 532 

0 0 294 480 7110 



Attachment B. ILI (Continued) 

CONDUITIWIWCABLE TRAY (OVER 4' 

CONDmm (2-1n. m 49 

c aEcriucAtEQulpMENT 

WACEQ- 

D LOUVERS 

LEADFLASHING 

E CONCRETESLABS 

MASONRY WALLS 

CONCRETESLABS 

CONcREn FOUNDATION 

METAL 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

METAL 

METAL 

PA7N-r 

DUST 

METAL 

DUST 

METAL 

DUST 

METAT. 

PAINT 

METAt 

PAINT 

PAINT 

METAL 

LEAD 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 

0.0358 
0.383 

0 
0 

8.97 
882 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0  
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 
0 
0 
0 
0 
0 
0 

0.45 

0 
0 
0 
0 
0 
0 
0 
0 

1 .n 

0.114 
291 

0.0105 
0.113 
5.05 
842 

0.14 
7 

0.00857 
0.0917 
0.131 

1.4 
0.138 

22 
0.22s 

O.Oo309 
0.0331 

0 
0 

0.136 
1 .a 

0 
0 

0.00655 
. 0.07 
0.000408 
0.00873 
0.064 
0.589 

O.ooo2w 
0.00436 
0.484 
2.88 

0.00449 
0.096 
0.562 
93.6 

0.0146 
0.156 
0.025 

3 
O.OOO344 
0.00361 
0.0187 

0.2 
0.4 
20 
0 
0 
0 
0 
0 
0 

5.25 
70 
0 
0 

n 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 

36.7 
490 
31.9 
1160 

0 
0 

219 
291 

~ 
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Attachmeat B. IU (Continued) 

0 0 1.52 0 E MASONRYWAUS 0 

I BUILDINGINSULATION 

ROOFING@UIL.TUP) 

55.2 
0.0315 

14 
0 
0 

0 
0 
0 

252 
70 

0 
0 
0 
0 
0 

TotabbySegrrpptiollcptegory: 9.01 0 0.45 14.9 93 

882 0 1.27 1160 2010 



i, 7 1 7 2  
Attachment B. III (Continued) 

1. - 

a 
D METALPANELROOF 

E CONCRETESLABS 

Totals by Segregation Category: 

METAL 

DUST 

PAINT 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

PAINT 

METAL 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

(YIHER 

0 0 0 0.064 0 
0 0 0 0.589 0 
0 0 0 0.00143 0 
0 0 0 0.0305 0 

0.00649 0 0 0 0 
0.- 0 0 0 0 

3.4 0 0 0 0 
68 0 0 0 0 
0 0 0 0.0037 0 
0 0 0 0.03% 0 
0 0 0 0.143 0 
0 0 0 23.7 0 
0 0 0 0.154 0 
0 0 0 0.916 0 
0 0 0 O.ooo2w 0 
0 0 0 0.00436 0 
0 0 0 0.0159 0 
0 0 0 264 0 
0 0 0 o.oO0411 0 
0 0 0 0.0044 0 
0 0 0 0.04% 0 
0 0 0 0.201 0 
0 0 0 O.Oo701 0 
0 0 .  0 0.075 0 
0 0 0 0.375 0 
0 0 0 5 0 
0 0 0 0 262 
0 0 0 0 35 
0 0 0 0.0344 0 
0 0 0 228 0 
0 0 0.272 0 0 
0 0 18.2 0 0 
0 0 0 0.181 0 .  
0 0 0 119 0 

3.41 0 0.272 1.03 2.62 

68.1 0 182 175 35 
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Attachment B. IJI (Continued) 

A SlRUClURALANDMISC.STEEL 

MASONRY WALLS 

coNcRzrEBEmAs 

CONCRETE FOUNDATION 

G TRANsllEROOF 

H PERSONAI.PROTECTIVEEQUXFMENT 

I 

PAINT 

METAL 

PAINT 

PAWT 

METAL 

PAINT 

PAWT 

METAL 

METAL 

METAL 

METAL 

METAL 

DUST 

DUST 

PAINT 

METAL 

METAL 

PAWT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OlHEX 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00956 
0.102 
0.648 
265 

0.00982 
0.105 

0.0675 
0.m 
0.075 

12 
0.00468 

0.05 
0.00268 
0.0281 

1.22 
1 1 2  
0.21 
10.5 
0.18 
23.4 

0.264 
1.57 
2.7 
433 

0.00245 
0.0524 

0.00388 
0.0829 
0.0075 
0.0802 

0.02 
2.6 
0.3 

48.1 
O.OOO298 
0.00319 

4.28 
57 

1.29 
47 
0 
0 

0.0532 
0.709 

0 
0 
0 
0 
0 
0 

0.922 
16.4 

0.0344 
22.8 

0.181 
119 

0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

29.9 
399 

0 
0 

27.2 
988 

0 3 2  
4.96 
221 
294 

0 
0 
0 
0 
0 
0 
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Attachment B. III (Continued) 

0 0 0 12.5 79.6 
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Attachment B. III (Continued) 

METAL 

METAL 

PAINT 

METAL 

DUST 

DUST 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 0 0 0.384 0 
0 0 0 3.53 0 

220 0 0 0 0 
9830 0 0 0 0 
0.179 0 0 0 0 
1.91 0 0 0 0 

0 0 0 0.816 0 
0 0 0 9.82 0 
0 0 0 0.00245 0 
0 0 0 0 .053 0 
0 0 0 0.00122 0 
0 0 0 0.0262 0 
0 0 0 0 21.8 
0 0 0 0 291 
0 0 0 0 17.4 
0 0 0 0 232 
0 0 0 3.11 0 
0 0 0 41.5 0 
0 0 0 0.0344 0 
0 0 0 228 0 
0 0 0 .  0.181 0 
0 0 0 119 0 

0 220 0 ' 0  4.53 392 

9830 0 0 197 523 
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Attachment B. Ill (Continued) 

C 

D EXIERIORMEIALWALLPANELS 

METALPANELROOF 

EXIERIORMEIALWALLPANELS 

METALPANELROOF 

E CONCRFIESLAS 

DUST 

METAL 

DUST 

P A N I  

METAL 

PAR4T 

METAL 

PAINI 

METAL 

PAINI 

PAINT 

METAL 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 

1.29 
50.6 

0 
0 
0 
0 
0 
0 
0 
0 -  
0 
0 
0 
0 
0 
0 

,O.oOn3 
0.057 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.659 
269 

0.00973 
0.104 

0.006p 
0.0661 

0 
. o  

O.ooo779 
0.00833 
0.0125 

2 
0.756 

126 
0.408 
4.91 

0.00122 
0.0262 
0.01 1 
0.0654 

O.oOO102 
0.00218 

0 
0 

0.133 
6.67 

0.01% 
0.21 

0.084 
14 

0.00218 
0.0233 

0.22 
0.891 

0.00584 
0.062s 
0.0312 
0.333 

0.0413 
0.167 
0.737 
9.83 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.16 
68.8 

1.3 0 a 3.14 516 

50.7 0 0 168 68.8 
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Attachment B. lII (Continued) 

A STRu(sIuRALANDMISC.STEEL PAINT 

METAL 

B ELJXlTUCALFlXKRJ3 PAINT 

CONDmmo'ANDLEss) DUST 

METAL 

CONDUIT/WlRE/CABLETRAY (0-4' DUST 

E CONCRETESLABS 

METAL 

METAL 

PANT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAWT 

METAL 

PAINT 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 

0.00533 . 
0.057 
1.29 
50.6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 ' 0  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.00899 
0.0961 
0.609 
249 

0 . m  
0.00833 

0.000t04 
0.00436 
0.m 
0.131 

0.ooU)o 
0.0436 
0.68 
8.18 
0.133 
6.67 

0.00623 
0.0667 
0.7% 
126 

0.01% 
0.21 

0.0125 
2 

0 
0 
0 

0.084 
14 

0.00218 
O.UZ33 
0.198 

. 0.802 
0.0281 

03 
0.0358 
0.145 

O.Oo506 
0.0542 
0.737 
9.83 
0 
0 

6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

'. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.16 
68.8 

13 0 0 334 5.16 

50.7 0 0 171 68.8 



Attachment B. IKI (Continued) 

A STRUClURALANDMIsC.sIEEL PAINT 

METAL 

B ELEcmrcALEQuIpMENT PAINT 

METAL. 

C 

E CONCRETESLABS 

METAL 

PAINT 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0. 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.ooo428 
0.00458 

0.029 
0.118 
0.118 

1.26 
4.54 
7% 

0.504 
84 

0.0131 
0.14 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 

16.3 
218 

Totals by Segregation cptegory: 
~ _ _ _ _  

0 0 0 5.2 16.3 

0 0 0 842 218 



Attachment B. III (Continued) 

A SlRUCTUR4LANDMIsC.SI€EL. METAL 

PAINT 

B ELEcrrucALEQUIPMENT METAL. 

PAINT 

C METAL. 

PAINT 

E CONCRETESLABS OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.029 
0.118 

O.ooW28 
0.004S8 

4.54 
7% 

0.118 
1.26 

0504 
84 

0.0131 
0.14 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

163 
21 8 

0 0 0 53 163 

0 0 0 842 218 



Attachment B. III (Continued) 

A STRUCTURAL.ANDMISC.STEEL 

B F"JG(OVER4') 

auTIRJcAtEQurPMENT 

PIPING (OVER 43 

ELE~cALTRANsFoRMERs 

ELECTRICALFDCIURES 

ELECmcALEQUlPMENr 

C F"JG(OVER4*) 

ELECTRICALEQUIPMENT 

F " J G  (OVER 43 

ELECIRIcALEQuIPMprr 

E C0NCRIZEWALL.S 

H PIPINGINSULATION 

I BASINLINERS 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

PAINT 

PAINT 

METAL 

METAL 

METAL 

DUST 

METAL 

DUST 

METAL 

METAL 

METAL 

PAINT 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.oOO322 
0.00344 

0 
0 
0 
0 

0.038 
0.75 

0 
0 .  
0 
0 
0 .  

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.37 
5.59 

0.0202 
0.216 
4.71 
106 

0.0166 

0.0448 
0.479 

0 
0 

0 . m  
0.0833 
0.125 

0 
0 

0.0544 
0.655 

O.OW163 
0.00349 

0528 
3.14 

0.0049 
0.105 
0.637 

106 
0.523 

11.8 
0.0708 

11.8 
0.00497 
0.0532 

0.00184 
0.0197 

' 0  
0 

4.56 
60.8 

0 
0 

26.7 
827 

0.177 

m 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

31.9 
425 

0 
0 

123 
0 
0 

o.om 

0.- 0 

0.753 0 

~ ~ 

0 39.4 319 

0 1150 437 
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Attachment B. III (Continued) 

A S’lRUcNRALANDMIsc.STEEL 

B ELEcTRIcnLTRANsFoRMERs 

MIscELtANEousELE~cALI?EMs 

PIPING (r AND LESS) 

PIPING (2-112’ TO 4 3  

PIPINC@ANDLESS) 

Efzcrmw- 

C F’IPING(OVER4’) 

F’IPING@ANDL.ESS) 

PIPING (2-112’ TO 43 

D DUCTWOFX 

E CONCRETESUES 

CONCRETE FOUNDATION 

F ACIDBRICK 

METAL 

PAWT 

PAINT 

PAINT 

PAINT 

M E T A i  

PAINT 

PAINT 

METAL 

METAL. 

METAL 

METAL 

DUST 

mAL 

DUST 

METAL 

METAL 

METAL 

METAL 

PANT 

METAL 

PAINT 

DUST 

METAL 

PAINT 

.OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 

0 . m 9  
O.oW17 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 
7.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15.9 
64.9 

0.235 
251 

0 
0 

0.0291 
0.312 

0.0988 
1.06 
26.2 
366 

0.16 
3.43 

0.282 
3.02 

0 
0 

275 
110 

1.25 
28.3 
4.33 
39.9 

0.0138 
0.295 
86.8 
516 

0.805 
17.2 
6.08 
53.9 
4.53 
724 

0.139 
3.14 

0.675 
5 9 9  

0.01 1 
0.117 
291 
40.6 

0.0178 
0.381 

0.00152 
0.0325 
0536 

1.94 
0.0304 
0.325 

0 
0 

7 2 5  
966 

0 
0 

133 
1900 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ’  
0 ’  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

725 
966 

0 
0 

164 
2190 

0 
0 
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Attachment B. III (Continued) 

H F ' E R S O N A L P R O ~ E Q ~  OTHER 0 0 0 0.177 0 
0 0 0 117 0 

DUCTWORK INSULATION OTHER 0 0 0 0 . m 1  0 
0 0 0 3.25 0 

PIPING INSULATION OTHER 0 0 0 0246 0 
0 0 0 '  109 0 

I MIscEllANEOUSDEBRIS OTHER 0 0 0 0 1.5 
0 0 0 0 100 

P E R S O N A L P R ~ E Q u I P M E N r  OrWER 0 0 0 0.928 0 
0 0 0 613 0 

J DUCTWORK DUST 0 0 0.0137 0 0 
0 '  0 0.292 0 0 

as 0 0.0137 361 238 TotPlsby&pgatmn * cntegorg: 
20 0 0.292 5690 3260 



Attachm&t B. III (Continued) 

E CONCRETESLABS 

CONCRETE FOUNDATION 

CONCRETESLABS 

CONCRETEWALLS 

TotslsbySegregPtionCPtegorg: 

0 0 0 39.7 0 
0 0 0 0 49 
0 0 0 0 653 

0 0 0 20.9 
0 0 0 0 278 

0 0 0 0 1850 

, . o  0 0 238 209 

OTHER 

OTHER 0 

OTHER 0 0 0 0 139 

0 0 '  0 39.7 2780 



Attachment B. ID (Continued) 

B cONDUlT/WJRE (2-112. TO 43 

PIPING Q AND LESS) 

cONDurT/WJREO'ANDLEsS) 

PIPING (2-112' TO 4') 

cONDUlT/WIRE (21m TO 4') 

PIPING (2-112' TOC) 

DOORS 

METAL 

PAWT 

METAL 

DUST 

DUST 

CRUD 

DUST 

DUST 

METAL 

PAINT 

PIPING (2-112' TO 4') 

PAINT 

PIPING(rAM>LESS) CRUD 

CoNDmmO'ANDLESs) METAL 

ELEmcALTRANsFoRMERs PAINT 

PR~sEQulPMENr CRUD 

DUST 

ss METAL 

METAL 

ss METAL. 

ss METAL 

CRUD 

UNH 

DUST 

UNH 

DUST 

PIPING (2' AND LESS) UMI 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 . m 9  
0.00417 

0 
0 
0 
0 
0 
0 

0.5 
20 

0 
0 
0 
0 
0 
0 
0 
0 
0 

' ,' 0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 '  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 

0 
0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

136 
557 

201 
21.5 
15.9 
146 

0.058 
0.0944 
202 

0.0883 
0.944 

0.0505 
1.08 

0.0046 
0.0983 
' 1.98 

99.2 
0.0927 
0.592 
1.85 
296 

0.115 
1.23 

3 

0.0318 
0.34 

0.0247 
0264 

' 10.2 
60.6 

0 
0 

0.235 
251 

0.0142 
0304 

32 
5020 

0 
0 

13.5 
189 

5.95 
528 

0.01% 
021 
4.88 
55.8 

0.0142 
0.304 
0.184 

21 
0.0046 

0.0513 
0.586 

o.mn 

im 

o . o m  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachment B. III (Continued) 

C PrpING(2'AM)LESS) 

P R O C E S S E Q ~  

PPING'(Z1R' TO49 

pRocEssEQuIPMENT . 

D DUCTWORK 

METALPANELROOF 

LOUVERS 

EXlERJORMETAtWAUPANELS 

DUClWORK 

E CONCRETESLABS 

CONCREE 

CONCRETE FOUNDATION 

G CEILINGDEMOLITION 

H PIPINGINSULATION 

DUClWORK IN'SULATION 

P E R s O N A t P R c n E C n v E E Q ~  

I BUIIDINGGINSULA'IION 

e 
DRYWALL 

b 5 S - m ~  

PERSONAL PROTECINE EQUIPMENT 

WINDOWS 

J PPING(2'ANDLESS) 

S S m A L  

DUST 

CRUD 

CRUD 

ss m A L  

ss METAL. 

DUST 

PAWT 

METAL 

PANT 

METAL 

PAINT 

METAL 

PANT 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OlnER 

OTHER 

OTHER 

O-rtER 

PAINT 

WST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.661 
5.86 

0 . m  
0,058 

0.00548 
0.0586 
0.0522 
0.558 

15 
21 

558 

0.0805 
0.343 
3.67 
242 
9.8 

0.0193 
0.207 
0.413 
20.7 

1.2 
129 
8.5 
34.4 

0.0753 
0.805 
1.33 
4.82 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.174 
115 
0 
0 
0 
0 
0 
0 

0.915 
605 
0 
0 

0.00156 
0.0167 
0.0217 
0.464 

3.56 

o.mn 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

295 
3w0 
133 
178 
49.7 
662 
0.129 
10.7 

0.154 
68.3 

0.0181 
8.05 
0 
0 

0.601 
261 
596 
226 
75 
500 
0 
0 

0.603 
30.2 

0 
0 
0 
0 
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Attachment B. III (Continued) 

J PROCESSEQUIPMENT 

PIPING (2JP TO 43  

P W G  (2' AND LESS) 

PR-SMUIPMENT 

PIPING (2-la* TO 43  

PIPING (2' AND LESS) 

DUCTWORK 

PIPING (2-lf2' TO 4') 

DUST 

UNH 

UNH 

UNH 

CRUD 

CRUD 

CRUD 

DUST 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0.114 
244 
43.9 
502 
1.65 
18.9 
0.462 
528 

0.23275 
251 

0.0883 
0.944 

0.0247 
0.264 

0.0339 
0.725 

0.0368 
0.m 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 0 0 2% 373 

20 0 0 8560 5890 
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Attachment B. III (Continued) 

C 

PAINT 

METAL 

mAL 

PAINT 

METAL. 

PAINT 

METAL 

DUST 

METAL 

DUST 

METAL 

OTHER 

0 
0 
0 
0 

0.48 
7.75 

O.Wl53 
0.0163 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 : 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0126 
0.135 
0.855 
3.49 

0 
0 
0 
0 

0.012s 
0.133 

0.2 
32 

0.023 
0 s  
0.0% 
0.884 

0.000306 
0.00655 
0.869 
5.17 

0.00806 
0.172 

148 
0.0986 

16.4 
0.00256 
0.0214 

31.7 
982 

0.881 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 

.. . . 
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Attachment B. III (Continued) 

A SlRUCTURAL AND MISC. STEEL. 

B PIPING (2' AND LESS) 

PIPING (LIB TO4') 

PIF'ING (2' AND LESS) 

PIPING (OVER 4') 
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Attachment B. (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachmeat B. III (Continued) 
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Attachment B. III (Continued) 
, 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 

TotPb by Segregation Category: 1.5 0 0 179 0.00226 

60 0 0 605 1 

. .  

a B.IIIPage- 73 



. Attachment B. IfI (Continued) 
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Attachment B. III (Continued) 
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Attachment B. HI (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IJI (Continued) 
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Attachment B. IXI (Continued) 
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Attachment B. III (Continued) 
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PIPING(2’ANDLESS) 

PRocEssw- 

E CONCRETE 

CONCRETESLABS 

CONCRETE FOUNDATION 

CONCRETEWALLS 

G FLOORTILE 

H P E R S O N A L P R O E ( T I V E ~  

PIPING INSULATION 

METAL 

PAINT 

PAINT 

PAWT 

PAINT 

METAL. 

PAINT 

METAL 

mAL 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

PAINT 

PAINT 

METAL 

METAL. 

PAINT 

METAL 

PAINT 

OTHER 

OTIW 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 
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0 
0 
0 
0 
0 
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0 
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0 
0 

0 
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0 
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0 
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0 
0 
0 
0 
0 
0 
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0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

54.2 
221 
0.8 

855 
0 . m  

0.025 
0.179 

1.91 
0 
0 
0 
0 

1.8s 
19.8 
47.2 

18ml 
i0.2 
142 
10.9 
96.7 

0.0821 
0.878 
7.75 
310 

47.8 
440 

0.152 
3.26 

0.0375 
6 

0.0622 
133 

0.00682 
0.14 
5.25 

2020 
1.13 
15.8 

0.0199 
0.213 

1 2 1  
10.7 

0.206 
2.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0941 
622 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ‘  
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

574 
7650 

751 
10100 

1830 
24400 

182 
2430 
0.55 
11.5 

0 
0 

0.174 
n.3 
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Attachment B. III (Continued) 
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Attachment B. IlI (Continued) 

CONDrn/wIRE(rAM)LEsS) 

FROCESS EQUIPMENT 

CONDmm (2- ANDLESS) 

C PIPING(2’ANDLESS) 

PRcxzEssEQuIPMEm 

pipING(rANDLESS) 

P R ~ E Q u r P M E N r  

E CONCRETE 

CONCRElE FOUNDATlON 

CONcRmSLABS 

CONCRETEWAUS 

H PPINGINSULATION 

A SlRUClWULANDMIsc.sIEa PAINT 

METAL 

B ELECTRICAL.FDcT[JREs PAINT 

~ U S E L E C T R I C A C ~  METAL 
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METAL 

METAL 

PAINT 

METAL 

DUST 

PAINT 

METAL 

PAINT 

WAL 

METAL 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
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0 
0 
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0 
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0 
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0 
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0 ‘. 

0 
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0 
0 
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0 
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0 
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13 

7.61 
31 

0 . m  
0.0833 

0.5 
20 

0.0053 
0.0561 

324 
5470 

0.125 

0.05% 
0.5% 
3.38 

30 
0 . m  

0.155 
0.558 
5.97 

0.781 
4.65 

0.00618 
0.0661 
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3.34 
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0 
0 
0 

235 
314 
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0 0 
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Attachment B. III (Continued) 

S T R U ~ A N D M I s C . s T E E L  

C0NDmNIF.E (2-1/2' TO 4') 

ELEmcALFIxT(JREs 

CoNDUlT/wIRE (2' AND LESS) 

DOORS 

ELEclRIcALEQUIPMENT 

METALPANELROOF 
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DRYWALL 

WINWWS 
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METAL 

DUST 

METAL 

METAL 
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METAL 
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METAL 

PAINT 

METAL 
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OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OMER 
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OTHER 

OTHER 
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0 
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0 
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12.2 

0.000408 
0.00873 
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0.0774 

0.42 
21 
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1.18 

0.041 
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0.0101 
0.108 
0.25 
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0.00265 
0.0283 
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0.247 
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0 .M2 
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0 
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54 
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Attachment B. III (Continued) 

a 0 

0 0 

~~~ 

0 7.74 368 

0 455 6140 

a 



Attachment B. ID (Continued) 

B mOCESSEQUIPMENT METAL 

PAINT 

C METAL 

PAWT 

E CONCRETE OTHER 

CONCRETE FOUNDATTON OTHER 

CONCRETE OTHER 

OTHER 

H PERsoNALPROlE~EQUIpMENT OTHER 

I OTHER 
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0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
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0 
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30.4 

0 
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0 

24.7 
10800 
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11.8 
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0 
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0 
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30.4 

0 

0.0895 
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0.47 
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0 
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Attachment B. III (Continued) 

A STRUCTURALANDMISC. STEEL 

B DOORS 

PRocEssEQulPMENr 

PIPING (2' AM) LESS) 

D METALPANELROOF 

PAWr 

METAL 

PAINT 

DUST 

CRUD 
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DUST 

CRUD 

PAINT 

h4ETAL 

PAINT 

METAL 

ss ImTK 

METAL 

METAL 
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DUST 

PAINT 

CRUD 

UNH 
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ss h4E-rAL 

DUST 
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0 
0 
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0 
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0 
0 
0 
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0 
0 
0 
0 
0 
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0 
0 
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0 
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0 
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0.0315 
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0.00544 
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0.25 
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0.0328 
0.35 
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1.07 
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1.66 
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0.0553 
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0.025 

O.ooo654 
0.007 

0.0612 
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0.0389 
0.119 
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O.ooO179 
0.W82 
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Attachment B. III (Continued) 

D METALPANELROOF 

EXIERIORMETAL WALL PANELS 

E CONCRETESLABS 

CONCREE FOUNDATION 

H PIPPINGINSULATION 

PERSONALPR-EQUIPMENT 

I 

J F'ROCESSEQuIpMFlJT 

PIPING(2'ANDLESS) 

-EQ- 

PIPING (2' AND LESS) 

PROCESSEQUIPMENT 

Totals Segregation Category: 

METAL 

METAL 

PAJNT 

METAL 

P M  
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OTHER 

OTHER 

OTHER 

OTHER 

DUST 

UNH 

CRUD 

CRUD 

DUST 

UNH 

0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
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0 
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0 
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0 
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1.21 0 
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Attachment B. III (Continued) 

A 
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STRUCTURAL. AND MISC. STEEL 

PIPING (r AND LESS) 
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METAL 
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CRUD 
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METAL 
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ss METAL 
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SS METAL 
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METAL. 
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Attachment B. III (Continued) 
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cONDuIT/WIRE(2’ANDLEsS) 

c PROCESSEQUIPMENT 
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PIPING (2’ AND LESS) 
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PIPING (OVER 4 9  

PIPING (2. AND LESS) 
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PIPING (OVER 49 
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METAL 
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ss METAL 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IU (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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0.000109 

0.045 
1.8 

0.00014 
0.0015 
0.036 

0.9 
0.0000&42 

O.ooo9 
0.004 

0.1 
O.oooO156 

o.oooO187 
O.ooo2 

0.0000051 1 
0.000109 

0.005 
0.2 

O.Wl75 
0.02 

0 
0 
0 
0 

0.0158 
0.18 

O.qoOl67 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ’  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 o.oO0125 5.47 0 

0 0 0.00177 2S1 0 
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Attachment B. III (Continued) 

PIPING(2'ANDLESS) 

PiPING (2'ANDLEsS) 

METAL 

PAINT 

METAL. 

DUST 

DUST 

SS METAL 

METAL. 

SSMETAL 

CRUD 

DUST 

CRUD 

PAINT 

METAL 

WACEQUIPMENT PAINT 

METAL 

PAINT 

METAL 

DUST 

METAL 

UNH 

UNH 

ss METAL 

DUST 

CRUD 

ss METAL 

DUST 

CRUD 

WACEQUIPMENT PAINT 

FLEcrRxcALEQuLPMENT PAINT 

e 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
. o  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.772 
3.15 

0.01 14 
0.122 
0.033 
0.1% 

0.000102 
0.00218 

0.000306 
0.006Ss 
0.0044 
0.0479 
0.032 
0.294 
o.Da5 

1.8 
0.0000842 

O.OOO9 
0.00000246 

0.0000224 
O.OOO24 
0.- 
0.0283 

0.25 
10 

0.000103 
0.001 1 
0.054 

0.9 
0.00014 
0.0015 
0.036 

0 9  
0.00000511 

0.000109 
0.004 

0.1 
0.0000466 
0.000533 
0.00175 

0.02 
0.005 

0.2 
0.00000511 

0.000109 
O.oooO187 

O.ooo2 
O.OOO6 

0.00532 
0.00000246 

O.oooa527 
O.OW30490 
0.0000533 
o.oooO115 
0.000122 

O.oooOIS6 
0.000167 

o.mn 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Attachment B. IIl (Continued) 

C HVACEQUIPMENT 

E CONCRETESLABS 

CONCRETE FOUNDATION 

CONCRETK 

G EXIERIORTRANSrIEPANELS 

-ROOF 

H PIPINGINSULATION 

~ N A L P R O T E C T I V E E Q ~  

I 

J PIPING(2'ANDLESS) 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

CRUD 

DUST 

CRUD 

DUST 

UNH 

UNH 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0' 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.006 
0.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0.0275 
18.2 

0.145 
95.6 

0.00002iS 
O.ooo24 

0 . m 1 9 7  
0.000422 

0.0000842 
O.ooo9 

0.0000409 
O.ooo813 

0.0158 
0.18 

0.000419 
0.W79 

0 

0 
0 

33 
440 
995 
1330 
10.7 
143 

0.656 
11.7 

0.226 . 
4.01 

O.ooow99 
0.0222 

0 
0 
0 
0 
0 

0 
0 
0 

0 .  

0 
0 
0 

0 0 0 1.45 144 
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Attachment B. III (Continued) 

A S l R U ~ A N D M l S C . S ' I E E L  METAL 0 0 0 57.4 0 
0 0 0 234 0 

E CON- OTHER 0 0 0 0 3150 
0 0 0 0 42000 

Totah by Segrpgption Category: 0 0 0 57.4 3150 

0 0 0 234 42000 
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Attachment B. Ill (Continued) 

C 

E CONCRETESLABS 

A STRUcIuRALANDMJsCsTEa METAL 

PAINT 

PAINT 

DUST 

METAL. 

METAL. 

METAL. 

PAINT 

OTHER 

OTHER 

CONCRETE FOUNDAmON OTHER 

TotPlsbySegRgPtioncategorg: 

0 0 0 1.89 0 
0 0 0 7.71 0 
0 0 0 0.0279 0 
0 0 0 0.298 0 
0 0 0 O.Oo505 0 
0 0 0 0.054 0 
0 0 0 O.ooou)6 0 
0 0 0 o.ooss5 0 
0 0 0 0.033 0 
0 0 0 0.1% 0 
0 0 0 0.194 0 
0 0 '  0 32.4 0 
0 0 0 0.0216 0 
0 0 0 3.6 0 
0 0 0 O.ooo561 0 
0 0 0 0.006 0 
0 0 0 0 1.18 
0 0 0 0 15.7 
0 0 0.169 0 0 
0 0 * 22s 0 0 
0 0 0 0 1.41 
0 0 0 0 18.7 

34.4 

0 0 0.169 2.17 

0 0 ' u s  44.3 
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Attachment B. III (Continued) 

B coNDuTT/wIRE (2' AND LESS) 

DOORS 

coMIuTT/wIRE (2' AND LESS) 

E CONCRFIEFOUNDA~ON 

MASONRY WALLS 

CONCREl€SLABS 

TotPis by Segregation Categorg: 

DUST 

METAL 

PAINT 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

0 0 0 0.000306 0 
0 0 0 0.00655 0 
0 0 0 00667 0 
0 0 0 3.33 0 
0 0 0 0.w312 0 
0 0 0 0.0333 0 
0 0 0 0.033 0 
0 0 0 0.1% 0 
0 0 0 0 43.5 
0 0 0 0 580 
0 0 0 0.619 0 
0 0 0 2 2 5  0 
0 0 0 0 13 
0 0 0 0 472 
0 0 0 0 25.3 
0 0 0 0 337 
0 0 0 3.61 0 
0 0 0 481 0 
0 0 0 0 234 
0 0 0 0 3120 
0 0 0 0.00459 0 
0 0 0 304 0 
0 0 0 O.ooW76 0 
0 0 0 0.00509 0 
0 0 0 0.375 0 
0 0 0 25 0 .  
0 0 0 0 0.6 
0 0 0 0 16.7 

0 0 0 0 9.17 
0 0 0 0.0241 0 
0 0 0 15.9 0 

0 0 0 474 317 

0 0 0 .  0 0.183 I) 

0 0 0 118 4530 
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Attachment B. III (Continued) 

A STRUClUULANDMISC.sTEEL 

B ELEcTRIcAtFKrURES 

HVACEQUFMENT 

METAL 

PAINT 

PAINT 

METAL 

PAWT 

METAL 

PAWT 

PAINT 

DUST 

METAL 

ss METAL 

CRUD 

DUST 

SSMETAL 

PIPING(rAM)LESS) 

DOORS 

PROCESSEQUIPMENT CRUD 

DUST 

SSMETAL 

CRUD 

PAINT 

METAL 

METAL 

DUST 

METAL 

DUST 

ELEcIRlcALFMTuREs METAL 

C PIPING (2-112. TO 4’) 

PIPING(2’ANDIESS) 

PIPING (2-lR. TO 43 

CRUD 

CRUD 

DUST 

SSMETAL 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ‘  
0 
0 
0 
0 
0 
0 
0 

a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.02 
123 

0 . W  
0.477 

0.00623 
0.0661 
0.306 

7.2 
0.008tS 

0.00882 
0.25 

10 
0.00265 
0.0283 

0.00673 
0.072 

0.000181 
0.00388 

0.405 
43.2 
0.398 
3.53 

0.00374 
0.04 

0.00417 

8.01 
0.000126 
0.00135 

O.#xxx1166 
0.000164 

0.036 
27 

0.00165 
0.0177 
0.0374 

0.4 
0.8 
40 

0.637 
5.86 

0.00203 
0.0434 
0.836 
4.97 

0.OQns 
0.166 

0.1 
16 

0.000832 
0.00889 

0 . W  
0.00392 

0.000181 
0.00388 
0.0637 
0.889 

0.000lSs 

o.m 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Attachment B. IU (Continued) 

c PRocEssEQurpMENT 

PIPING (2-1/2' TO 4') 

WACEQUIPMENT 

PJPING (r AND LESS) 

PIPING (21ff  TO 43 

aEcTRIcALEQuIpMENT 

PRocEssEQLnPuENr 

WACEQUIPMENT 

E CONCRETESLABS 

MASONRY WALLS 

CONCRET€ FOUNDATION 

CONCRETEWALLS 

MASONRY WALLS 

CONCRETE 

CONCRETESLABS 

H PERSONALPROTECTWEEQUJPMENT 

PIPING INSULATION 

I PERSONALPROTECTWEEQUIPMENT 

ROOFING(BULTUP) 

BUILDING INSULATION 

WTNDOWS 

J PIPING(2'ANDLESS) 

PIPING (&If2 TO 4') 

~ ~ S E Q U m d E N T  

UNH 

SS METAL 

DUST 

DUST 

'PAINT 

UMI 

ss METAL 

UNH 

PAINT 

METAL 

CRUD 

MRAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTTER 

OTHER 

OTHER 

OTWER 

OTHER 

OTWER 

OTHER 

PAINT 

CRUD 

DUST 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' '  0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00165 

0.001% 
0.0333 

0.0000613 
0.00131 

o.om 

0.00263 
0.03 

' 0.004 
0.3 

0.00000766 
o.Ooo164 
o.ooo195 
0.00417 

0.0000916 
O.OOO98 
0.00343 
0.0392 
0.0442 
0.392 

0.00118 
0.0889 

O.OW748 
0.008 
0.045 

4.8 
0.0000281 

0.0003 
0.034 

0.8 
0 
0 

298 
108 

0 
0 
0 
0 
0 
0 
0 
0 

11.4 
152 

0.0413 
27.3 

0.00618 
3.01 

0.217 
143 

0 
0 

0.045 
20 
0 
0 

0.00138 
0.0148 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

79.7 
1060 

0 
0 

23.4 
312 
29.7 
3% 
626 
2280 

42 
560 

0 
0 
0 
0 
0 
0 
0 
0 

3.6 
100 

0 
0 

0.533 
26.7 

0 
0 
0 
0 
0 
0 
0 
0 
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Attachment B. IJI (Continued) 

PWNG @-la* TO 4’) 

PIPING(2’ANDLESS) 

PIPING (ZIP TO 43 

CRUD 

UNH 

UNH 

UNH 

DUST 

CRUD 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.OOO126 
0.00135 

0 
0 
0 
0 
0 
0 

0.00145 
0.0311 

0.00374 
0.W 

0 
0 

0.0236 
0.27 
0.07 
0.8 

0.0309 
0.353 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 0.00859 w 242 

0 0 0.12s 617 4730 
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Attachment B. ILI (Continued) 

e .  

W A C  EQUIPMENT 

PIPING (2-1R' TO 4) 

PRCCESS EQUIPMENT 

ELEClRlCAL TRANSFORhBR5 

PIPING (2-1/2' TO 4) 

coNDmm (2' AND LESS) 

W A C  EQUIPMENT 

PRCCESSEQUIPMENT 

comm/wIR€(2'ANDLEss) 

C pRocEsSEQUPM€NT 

PIPING (2-la* TO 4') 

B ELEcTRIcAt'IRANSFORMERS PAINT 0.00106 
0.0114 

DOORS METAL 0 
0 

PAINT 0 
0 

0 
PAINT 0 

.O 
E L E C I R I C A L ~  METAL 0 

0 
PAINT 0 

0 
METAL 0 

0 
CRUD 0 

0 
SSMETAL ' 0 

0 
DUST 0 

0 
SS METAL 0 

0 
METAL 0.225 

4.5 
DUST 0 

0 
METAL 0 

0 
PAINT 0 

0 
CRUD 0 

0 
DUST 0 

0 
CRUD 0 

0 
UNH 0 

0 
DUST 0 

0 
UNH 0 

0 
SS METAL 0 

0 
DUST 0 

0 
CRUD 0 

0 
W A C  EQUIPMENT PAINT 0 

0 
METAL 0 

0 
ELECmrCALEQUIPMEhT PAINT 0 

0 
METAL 0 

ELEcnucALEQmh4Em METAL 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

,o  

0 
0 

0.21 
10.5 

0.00982 
0.105 
0.2% 
49.1 

0.00764 
0.0818 

0. I 
16 

0.00623 
0.0667 
0.0135 

0.9 
o.oO0661 
0.00707 

0.101 
1.41 

0.000046 
O.ooo983 

0.31 5 
16.2 

0 
0 

O.oooO344 
0.000736 

0.27s 
1 .a 

0.000103 
0.0011 ' 

0.000757 
0.0081 

0.00255 
0.0545 

0.000168 
0.0018 
0.0158 

0.18 
0.000046 
0. ooo983 
0.00137 
0.0157 
0.0112 
0.157 

O.oooO344 
0.- 
0.000147 
0.00157 

o.oooO115 
0.000122 

0.0015 
0.1 

o.Ooo849 
0.00908 
0.0327 

5.45 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 . 0  
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 0 
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Attachment B. ID (Continued) 

e 
C F'ROCESSEQUIPMENT. 

E CONCRETEBEAMS 

CONCRETE SLABS 

CONCRETE FOUNDATION 

MASONRY WALLS 

CONCRETE WALLS 

H F E R S O N A L ~ O T E ~ E Q U I P M E N T  

PIINGINSULAlION 

I MISCELLANEOUSDEBRIS 

PERSONAL PROTKTrVE EQUIPMENT 

ROOFING(BUILTUP) 

WINDOWS 

J PROCESSEQuIpMElrTT 

PIPING (%In' TO 4') 

* 

Totab by Segregation cntcgorp: 

ss METAI, 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTWER 

OTHER 

OTHER 

OTHER 

PAINT 

DUST 

UNfi 

CRUD 

DUST 

CRUD 

UMI 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 .  

, o  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.035 
1.8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.01 I5 
7.59 
0 
0 
0 
0 

0.0602 
39.8 
0 
0 
0 
0 

O.OOO562 
O.Oo601 

0.- 
0.00786 

0.1 42 
1 .a 

O.ooo757 
0.0081 

0.000275 
0.00589 

O.ooo661 
O.Oo707 
0.0124 
0.141 

0 
0 

1.21 
16.2 
48.5 
647 
326 
435 
11.8 
429 
63.3 
a44 

0 
0 

0.000737 
0.3% 
0.285 

19 
0 
0 

0.801 
22.2 
0.217 

. 10.8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
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Attachment B. lII (Continued) 

B PIPING (2-112' TO 43 

aEcnucALEQuIpMENT 

ELEcIRc.ALFccTuREs 

HVACEQuIpMEEsr 

PIPING (2'AhDLESS) 

PRoCEsS EQurpMENT 

PETNG(rANDLESS) 

PIPING (ZII2' TO 4') 

ELECTIUCALTRANSFORMERS 

DOORS 

C PIF'lNG(2-1/2'x)4') 

PIPING (?' AND LESS) 

PROCESSEQulpMwT 

HVACEQurpMEEsr 

PRCCESSEQUIPMENT 

PIPING (2-lI2' TO 4) 

CRUD 

PAINT 

METAL 

PAINT 

METAL 

P m  

CRm 

SSMETAL 

ss METAL 

DUST 

ss METAL 

CRUD 

DUST 

PAINT 

METAL 

WST 

METAL 

METAL 

DUST 

METAL 

PAINT 

UNH 

ss MErAl. 

CRUD 

UNH 

SSMETAt . 

PAINT 

CRUD 

SSMETAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
'0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 

0.00169 
0.018 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.148 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 .  
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.000837 
0.008% 
0.0125 
0.134 
0.0625 

10 
0.0039 
0.0417 
0.0612 

4.5 
O.OOO515 
0.00551 

O.ooo496 
0.0053 
0513 
47.9 
0.12 
1.06 

0.0000436 
0.000933 

0.128 
1.79 

0.00224 
0.024 

0.000136 
0.00291 

0 
0 

0.481 
80.2 

0.0000545 
0.00117 
0.063 
3.15 
0.209 

1.24 
0.00194 
0.0415 

0 
0 

0.00294 
0.0315 

0.00174 
0.0199 
0.0133 
0.118 

o.Ooo11 
0.00118 
0.0466 
0.532 
0.027 
533 

O.OOOX73 
0.000612 
O.ooo498 
0.00532 
0.0143 
0.199 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Attachment B. III (Continued) 

C PIPING (2-1R‘ TO 4 7  

PIPING(2’ANDLESS) 

PRocEssEQuIPMENr 

PIPING (2’ AND LESS) 

ELEcIRzcALEQulPMENr 

WAC EQuIpMesr 

ELECTRICALEQUIPMENT 

D hGTALPANELRoOF 

EXIERIORMETAL. WALLPANELS 

E CONCRETEWALLS 

CONCRETESLABS 

CONCRJZ€ FOUNDATION 

H FTINGINSULATION 

p E R s o N A I , P R O ~ E Q U I P M E N T  

I 

J PROCESSEQUIPMENT 

PIPING(2’ANDLESS) 

PROCESSEQUIPMENT 

PIPING (2-10’ TO 4 3  

PIPING (2’ AND LESS) 

pRocEss~ulPMENr 

PIPlNG(2-112.2’4’) 

PIPING (r AND LESS) 

DUST 

CRUD 

UNH 

DUST 

DUST 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAWS 

METAL. 

OTHER 

OTIW 

OTHER 

OTHER 

OTHER 

OTHER 

UNH 

CRUD 

DUST 

UNH 

UNH 

CRUD 

DUST 

CRUD 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0’ 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 . o  
0 0 
0 0 
0 0 
0 0 
0 0 

0.0000436 
0.000933 
O.OOO186 
0.00199 
0.00103 
0.01 18 

o.OOO136 

0.0000Y15 
0.00117 
0.00139 
0.0148 
0.0068 

0.5 
0.0534 

8.91 
0.0125 
0.133 
0.088 
03% 

0.0281 
03 

0.198 
0.802 

0 
0 
0 
0 
0 
0 
0 
0 

0.0115 
759 

0.0602 
39.8 

0.419 
4.79 

0.00(#96 
0.0053 

0.00109 
0.0233 
0.0157 

0.179 
0,00928 

0.106 
0.0024 
0.02 

o.oO0349 
0.00746 

0.000837 
0.00895 
0.00(#36 
0.005’33 

0.00291 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

16.7 
223 
20.2 
270 
1.49 
19.8 

0.00204 
0.905 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.15 0 0 2.71 38.4 

9.02 0 0 220 514 
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Attachment B. III (Continued) 

ELECTFSCALEQUIPMENT 

HVACEQUTPMENT 

€'PING (zln TO 4') 

PIPING (2-lQ' TO 43 

KVAC EQUIPMENT 

ELECIRICALEQUIPMENT 

A STRUCTURALANDMlSC.sIEEL PAINT 

METAL 

B PRocEsSEQuipMENT DUST 

ELmznuCALFlxmREs METAL 

comm~(2'AM)LEss) DUST 

METAL 

METAL. 

PAINT 

METAL. 

METAL 

PAINT 

CRUD 

DUST 

CRUD 

SSMETAL 

PAINT 

SSMESAL 

PAINT 

DUST 

ss METAL. 

CRUD 

UNW 

ss METAL 

DUST 

CRUD 

PAINT 

METAL. 

PAINT 

MESAL. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0143 
0.153 
0.97 
3.96 

0.0000255 
O.ooo246 

0.0375 
6 

0.000816 
0.0175 
0.088 
0.5% 

0.0833 
4.17 

0.0039 
0.0417 

61.1 
0.122 

9.9 
0.00113 
0.0121 

0.00132 
0.0141 

0.0000688 
0.00147 

0.00[3421 
0.0045 
0333 

9 
0.0104 
0.112 
0.203 
283 

0.00234 
0.025 

o.oooMs5 
O.ooo546 

0.037 
1 

0.0000935 
0.001 

0.00275 
0.0314 
0.0225 
0.314 

0.0000688 
0.00147 
0.000294 
0.00314 

O.OOO126 
0.00135 
0.0135 

1.1 
0.00116 
0.0124 
0.0441 

7.45 

0.402 . 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachmemt B. IU (Continued) 

c p R o C E s S J 3 Q ~  

D LOUVERS 

DUCTWORK 

E CONCREEWALLS 

CONCRETE FOUNDATION 

MASONRY WALLS 

CONCRJZTESLABS 

H DUCTWORKINSULATION 

PIPING INSULATION 

F ' E R 5 O N A L . P R O ~ E Q u I p M E M  

I WINDOWS 

p E R s o N A L p R o T E c z N E E Q ~  

BUILDINGINSULATION 

ROOFlNG@UILTUP) 

WIMxlWs 

I PIPING(2-1PTO4') 

P R ~ S E Q u I P M p i T  

PIF'ING (zlL2' TO 4 3  

DUCTWORK 

PRCCESSEQUIPMENT 

UNH 

METAL 

PAINT 

PAINT 

METAL 

DUST 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAWT 

DUST 

UNH 

DUST 

CRUD 

DUST 

UNH 

CRUD 

0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 '  0 
0 0 

0.00875 
0.1 

0.04 
2 

0.00187 
0.02 

0.00382 
0.0408 
0.0614 
0.244 

0.000191 
O.Oo408 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0115 
7.59 

0 
0 

0.0602 
39.8 

0 
0 
0 
0 

o.Mx)415 
0.00444 

o.oans1 
0.0118 
0.W7 
0.283 

O.ooo2w 
0.00437 
0.00132 
0.0141 

0.00172 
0.0368 
0.0788 

0.9 
0.000421 

0.0045 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 

3.36 
44.8 
174 

2320 
145 
526 
63.3 
844 

o.ooosi9 
0.408 

0.00147 
0.654 

0 
0 

0.16 
8 
0 
0 

0.0112 
5 

0.9 
25 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 0 2.7 256 

0 0 0 165 3770 



*. 7 
Attachment B. IiI (Continued) 

A STRUClURAL AND MISC. STEEL 

B ELECIRIWFIxruREs 

ELEcTRlcALEQuIpMENT 

ELEcrzucAL- 

HVACEQUIPMENT . 

EJJ3zmWTRANSFORMERs 

PIPING (2' AND LESS) 

PIPDJG (OVER 4') 

DOORS 

prpING(2'ANDLESS) 

C PIPING(OVER43 

HVACEQUIPMENI 

PIPING (2' AND LESS) 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

METAL. 

PAINT 

PAIKT 

DUST 

CRUD 

DUST 

ss METAL. 

CRUD 

DUST 

METAL 

CRUD 

METAL 

ss METAL 

METAL 

METAL 

WST 

PAINT 

ss METAL 

ss METAt 

PAWT 

CRUD 

DUST 

SSMFTAL 

UNH 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0' 
0 
0 

0.00106 
0.0114 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.093 
45 

0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00tn 
0.0189 

0.12 
0.49 

0.0625 
10 

0.0123 
0.132 

0.0039 
0.0417 
0.0252 

1.8 
0.000206 

0.OOa 
0 
0 

0.0000436 
0.000933 
0.00917 

0.098 
0- 
0.0(#89 

0.866 
19-6 

0.000757 
0.0081 

O.Mxx)46 
O.O009%3 

0 
0 

O.OOO397 
0.00424 

0.474 
79.1 
0.09 
162 
0.08 

4 
055 
317 

0.0021 
0.109 

0.00374 
0.04 

0.0956 
0.848 
0.0962 

218 
0.- 

O.OOO245 
0.0000881 

0.000943 
0.0000436 
0.000933 

0.0106 
0.0943 

O.ooo825 
0.00943 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachmkt B. III (Continued) 

c HvAcEQurpMEM 

PIPING (OVER 4') 

PROCESSEQUIPMENT 

PIPlNG (OVER43 

PRccFssEQulpMENT 

PIPING (OVER 4') 

aEcTRIcALEQuIpMENT 

PR0cEsSEQumaN-r 

ELEmwEQULpMENT 

E CONCRT3€FOUNDATlON 

CONCRETESLABS 

CONCRE'IEWWS 

CONCRETE 

H F'ERSONALPROECTIVEEQUIPMENT 

PPINGINSULATION 

I F'ERSONtUPROZECTNEEQUIPMKNT 

J FPING(2'ANDLESS) 

PRocEssFQumENr 

PIPING (OVER 43 

PROCESSEQUIPMENT 

PlPING (OVER43 

METAL 

DUST 

CRUD 

UMI 

DUST 

UNH 

CRUD 

METAL 

ss m A L  

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

UNH 

DUST 

UNH 

CRUD 

DUST 

CRUD 

DUST 

CRUD 

UNLI 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 -  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 -  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0028 
0.2 

O.ooo229 
0 . W 9  

0.0[)0168 
0.0018 
0.0191 

0.218 
0.000046 
O.OOO983 

0.0158 
0.18 

0.O0204 
0.0218 
0.0527 

8.79 
0.01 

1.8 
0.00137 
0.0146 

0 
0 
0 
0 
0 
0 
0 
0 

0.0115 
739 

0 
0 

0.0602 
39.8 

0.00742 
0.0848 

u.Mxa68 
0.00786 

0.172 
1 .% 

0.OoQIn 
0.0081 

0.00183 
OD391 

0.00917 
0.098 

O.OOO349 
0.00746 

O.ooo397 
0.00424 

0.142 
1.62 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

46.5 
620 
47 
626 

m'2 269 . 0 
0.422 
5.62 

0 
0 

0.00599 
266 

0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0941 0 0 3.02 114 

451 0 0 201 1520 ' 



Attachment B. IlI (Continued) 

PIPING (OVER 4') 

PRocESsEQuIPMEm 

A STRUClURALANDMISC.ska PAINT 

METAL. 

B ELEClRIcAL.lRANSFORtvi€RS PANT 

PWNG (2' AM) LESS) 

ELECTRIcAL.FMTuREs PAINT 

HVACEQUIPMENT METAL 

ss METAL 

PAINT 

PIPING(2'ANDLESS) CRUD 

DUST 

PIPING @1/r TO 4') CRUD 

DUST 

ss METAL 

CRUD 

DUST 

SSMETAL 

CRUD 

ss METAL 

METAL 

PAINT 

DUST 

W A L  

METAL. 

METAL 

DUST 

PAWT 

METAL 

DUST 

METAL 

PAINT 

0 
0 
0 
0 

O.ooo98 
0.0105 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.2 
3.99 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.109 
1.17 
7.39 
30.2 

0 
0 

0.807 
7.16 

0.01 17 
0.125 
209 
164 

0.0188 
0201 

0.00335 
0.0358 

O.WO368 
0.00788 

0.017 
0.181 

O.OOO883 
0.0189 

2 6  
36.3 

0.0166 
o .m 

0.000413 
0.00884 

1 .m 
35.4 

'0.00269 
0.0288 
0.999 
57.6 

0 
0 

0.0167 
0.178 

O.OOO163 
0.00349 

0221 
36.7 

0.357 
17.8 

0.4% 
294 

0.00459 
0.0982 

0.OOSR 
0.061 1 
0.187 

30 
O.OOO883 

0.0189 
0.233 

18.2 
O.Oo209 
0.0223 

0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

n 
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Attachment B. III (Continued) 

C PIPING(2'AM)LESS) 

PIPING (242' TO 43 

PIPING (OVER 4') 

PIPING (2' AM) LESS) 

aEcnucALEQuIPMENT 

PIPING(ZlR'T04-) 

PIPING (OVER 43 

E MASONRYWAUS 

CONCRETE COLUMNS 

CONCRETESLABS 

CONCRETEWAUS 

CONCREE 

MASONRY 

MASONRY WAUS 

CRUD 

DUST 

S S m A L  

UNH 

CRUD 

DUST 

CRUD 

UNH 

METAL 

ss METAL 

ss METAL 

UNH 

CRUD 

DUST 

ss METAL 

UNH 

PAWT 

DUST 

METAL 

PAINT 

METAL 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTIW 

0- 

0 

0 
0 
0 
0 
0 
0 
0 
0 
.O 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

'0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.39 
123 

0 
0 
0 
0 
0 
0 
0 
0 

253 
921 

0 
0 

O.ooo744 
0.00796 

O.oo(3368 

0.0897 
0.7% 

0.0353 
0.403 

0.0403 
0.000413 
0.00884 
0.00368 
0.0394 

0.00696 
0.07% 
0.W5 

4.08 
0289 
4.03 

0.174 
394 

0.0345 
0394 

0.00598 
' 0.0064 
o.Ooo163 
0.00349 

0.111 
6.4 

0.056 
0.64 

O.OOO635 
0.0061p 

O.ooo884 
0.0189 
0.312 
1.13 

o.om 
0.189 

0.0233 
1.17 

0.00109 
0.01 17 

0 
0 

219 
W.2 
821 
1090 
53.7 

0 
0 
0 
0 
0 
0 

o . m a  

o.mn 

715 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6.98 
93 

0 
0 

2590 

0 

n .z 

s 
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Attachment B. Ill (Continued) 

E MASONRY 

CONCRETEWALLS 

CONCRETESLABS 

CONCRFIE FOUNDATION 

CONCRETECOLUMNS 

H PERSONALPROECITVEEQUIPMENT 

PIPING INsuLAnON 

DUCTWORK INSULATION 

I WIMxlWs 

BULLXNG RCWLATION 

MISCELLANEOUSDEBRIS 

pERsoNALmo.x€cmE€Q~ 

ROOFING(BUIL1UP) 

WIMxlWs 

J F'IPING(OVER4') 

PIPING (%IF TO4') 

PRmsEQuIpMENT 

PIPING (OVER 43 

PIPING @1/2 TO 4 3  

PIPING (2' AND LESS) 

DUCTWORK 

P R O C E S S E Q ~  

FWING (OVER 4') 

PIPING (2' AND LESS) 

PRocEssEQuPh4Em 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAWT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

CRUD 

UNW 

DUST 

DUST 

DUST 

CRUD 

DUST 

CRUD 

DUST 

UNH 

UNH 

UNH 

CRUD 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. O  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15.8 
0.00426 

1.89 
0 
0 

0.0192 
8.52 

0 
0 
0 
0 
0 
0 
0 
0 

0.0166 
0.117 

0 
0 

0.00131 
0.0279 

0.00331 
0.070% 
0.00707 

0.151 
0.017 
0.181 

O.oot95 
0 .08  

0.00335 

0.00796 
0.17 

0 
0 
0 
0 
0 
0 

0 . m  
0.0288 

0.03% 

0.0358 

0 53.2 
0 1930 
0 270 
0 3610 
0 84.6 
0 1130 
0 74.7 
0 9% 
0 219 
0 29.2 

0.0321 0 
21.2 0 

0 0 
0 0 
0 0 
0 0 

0.00108 0 
0.0116 0 

0 0 
0 0 
0 0.015 
0 1 

0.169 0 
111 0 

0 1.53 
0 426 
0 0.417 
0 20.8 
0 0 
0 0 

0318 0 
3.63 0 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.504 0 
5.76 0 
0.31 0 
3.54 0 

0.0627 0 
0.716 0 

0 0 
0 0 

0 .  0 

TokhbySegm@wn * category: 0.201 0 6.04 158 565 
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, Attachment B. III (Continued) 

B PIPING(OVER4’) 

C 

E CONCRGTEWALLS 

CONCRETESLABS 

CONCRETEWALLS 

CONCRETE FOUNDATION 

H PiPINGINSULATION 

A S’EiUCTURALANDMIsC.5 mAL 

PAINT 

PAWT 

METAL. 

METAL 

PAINT 

oTHEz( 

OTIIER 

OTHER 

OTHER 

OTHER 

OTHER 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 .  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 0 0 1 .I5 

0 0 0 59 414 

0 .  0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.26 
17.4 

0.OOSOZ 
0.0537 

0.00633 
0.0677 
0.666 

15.1 
0.074 
1.68 

0.000704 
0.00753 

0 
0 
0 
0 

51.7 
690 

228 
30.4 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15.9 
213 
362 

4830 
0 
0 
0 
0 

363 
484 

0.00393 

0 0 0 755 5530 



Attachment B. III (Continued) 

A STRUClURALANDMISC.STEEL 

CONDrnrn(2'ANDLESS) 

c PRocEssEQuIpMprr 

E CONCRETESLABS 

CONCREE FOUNDATION 

CONCREl'ESLABS 

CONCRETE 

CONCRETEWALLS 

Totab by sCgrcgptioncntegorg. 

METAL 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

DUST 

PAINT 

METAL 

PAINT 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 0 0 1.01 0 
0 0 0 4.12 0 
0 0 0 0.0149 0 
0 0 0 0.159 0 
0 0 0 0.077 0 
0 0 0 0.458 0 
0 0 0 0.021 6 0 
0 0 0 3.6 0 
0 0 0 o.Ooo561 0 
0 0 0 0.006 0 
0 0 0 0.0375 0 
0 
0 0 0 0.00234 0 
0 0 0 0.025 0 
0 0 0 0.247 0 
0 0 0 30.6 0 
0 0 0 0.00312 0 
0 0 0 0.0334 0 
0 0 0 0.000714 0 
0 0 0 0.0153 0 
0 0 0 0 . m 7  0 
0 0 0 o.oo3n 0 
0 0 0 0.0275 0 
0 0 0 3.4 0 
0 0 0 O.ooM)62j 0 
0 0 0 O.Mx)661 0 
0 0 0 0.0024 0 
0 0 0 0.4 0 
0 0 0 225 0 
0 0 0 ' 3 0  0 
0 0 0 0 153 
0 0 0 0 m 
0 0 0 0 225 
0 0 0 0 30 
0 0 0 0 19.3 
0 0 0 0 25a 
0 0 0 0 339 
0 0 0 0 4520 

0 0 6 P 

0 0 0 3.7 514 

0 0 0 788 6840 
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Attachment B. III (Continued) 

A sIRucNRALANDMIsc.skEL 

B ELEClRlCALEQuIpMENT 

UECTRICALFMTURES 

PIPING (OVER 4') 

PIPING (ZlC!' TO 43 

E CONCREESLABS 

CONCRETEWALLS 

CONCRETE 

CONCRETEWALLS 

H PIPINGINSULATION 

Totpls by segrcgption Category 

METAL 

PAWT 

PAWT 

METAL 

PAWT 

METAL 

PAINT 

PAINT 

METAL 

METAL 

METAL. 

DUST 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

MWER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 0 0 0.06 0 
0 0 0 0.245 0 
0 0 0 o.Ooo885 0 
0 0 0 0.00947 0 
0 0 0 0.000842 0 
0 0 0 0.009 0 
0 0 0 0.0625 0 
0 0 0 10 0 
0 0 0 0.00792 0 
0 0 0 0.0847 0 
0 0 0 0.833 0 
0 0 0 18.9 0 
0 0 0 0.00496 0 
0 0 0 0.106 0 
0 0 0 0.0039 0 
0 0 0 0.0417 0 
0 0 0 0.0324 0 
0 0 0 5.4 0 
0 0 0 0.154 0 
0 0 0 0.916 0 
0 0 0 0.81 0 
0 0 0 11.3 0 
0 0 0 0.00143 0 
0 0 .  0 0.05 0 
0 0 0 0.00088 0 
0 0 0 O.ooW1 0 
0 0 0 0.0925 0 
0 0 0 209 0 
0 0 0 0.0036 0 
0 0 0 0.6 0 
0 0 .  0 0.0000935 0 
0 0 0 0.001 0 
0 0 0 0.09 0 
0 0 0 1 .m 0 
0 0 0 0.000531 0 
0 0 0 0.0118 0 
0 0 0 23.6 0 
0 0 0 314 0 
0 0 0 0 23.6 
0 0 0 0 314 
0 0 0 0 122 
0 0 0 0 1670 
0 0 0 0 45.6 
0 0 0 0 608 
0 0 0 0.81 0 
0 0 0 10.8 0 
0 0 0 0.01os 0 
0 0 0 4.8 0 

a a a 266 191 

a a a 381 2540 



Attachment B. III (Continued) 

A STRUCTURAL AND MISC. STEa 

B ELECTRICALRXIURES 

CONDUlT/WIlE (210. TO 43 

PROCESS EQUIPMENT 

ELECTRICALFIxTmEs 

ELECTRICALEQUIPMENT 

c O r n U l T r n ( T A N D L E s S )  

pRocEssEQuIPMENT 

b E CONCRETESLABS 

CONCRETE FOUNDATION 

CONCRETE 

METAL 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

METAL 

DUST 

METAL 

DUST 

PAINT 

METAL 

PAINT 

METAL 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0133 
0.0543 

O.O001% 
0.0021 
0.0125 

2 
0.064 
0.589 

0.00661 
0.0707 

0 . m  
0.00833 

0 . m  5 
0.00765 

0.027 
4.59 

0.033 
0.1% 

0.oOoMb 
0 . W 5  
0.27 
64.8 

0.000204 
0.00436 

o.ooo335 
0.00786 
0.003 
0.5 1 

0.0000795 
0.00085 

0.03 
7.2 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

16.4 
21 9 

0.375 
5 

1.67 
22.2 

0 0 0 0.462 18.4 

0 0 0 80 246 
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Attachment B. ID (Continued) 

B PIPING(ZlR’TO43 

PIPING(2’ANDLESS) 

HVACEQUIPMENT 

-EQ- 

HVACEQUPMENT 

PIPING (2’ AND LESS) 

PIPING (21129 TO 43 

PIPING (OVER 4’) 

PROCESSEQUIPMENT 

WORS 

A STRUCIUIUL AND MISC. STEEL METAL 

PAWT 

DUST 

CRUD 

ss METAL 

DUST 

PAINT 

CRUD 

METAt 

CRUD 

ss mAL 

CRUD 

ss METAL 

ss METAL 

METAL 

PAINT 

DUST 

PAINT 

DUST 

mAL 

PAINT 

METAL 

PAINT 

METAL 

m m / w I R w c A B L E T R A Y  (OVER4. METAL 

DUST 

c o ~ / w I R E ( T A h l D L E s S )  METAL 

DUST 

C PIPPJG(2’AM)LESS) ss mAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.113 
225 

O.ooo669 
O.oM15 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
. o  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

41 2 
168 

0.608 
65 

O.ooost8 
0.0113 
0.0101 
0.108 
0.531 

0.000242 
O.rn18 

O.ooo825 
0.00882 
0.00936 

0.1 
0.18 

7.2 
0.0022 
0.0236 

1 .u 
21.7 

0.0529 
0.566 

5 
113 

127 
200 

0 
0 
0 
0 

O.OOO568 
.0.0121 
0.00935 

0.1 
0.00132 
0.a2 

0.15 
24 

0.021 
0.225 
0.809 

135 
0.0312 

0333 
0.661 

333 
0.0408 
0.491 

0.o0o122 
0.0(1262 

0.924 
5.5 

0.00857 

0.059 
0524 

4.71 

0.183 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.o  

0 
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Attachment B. III (Continued) 

PPDJG (2' AND LESS) 

PIPING (OVER 4') 

PIPING(2'ANDLESS) 

HVACEQuIpMprr 

PIPING (OVER 4') 

ELECTRIWEQUPMENT 

FROCESSEQUIPMENT 

C PIPING (2' AND LESS) UNH 

PIPING(ZlR'T04') CRUD 

DUST 

SSMETAL 

UNH 

DUST 

DUST 

UNH 

CRUD 

CRUD 

PAINT 

SS METAL 

PAINT 

UNH 

CRUD 

DUST 

SSMETAL 

EL!GcnuwEQuIpMENT METAL 

W A C  EQUIPMENI m A L  

D LOUVERS mAL 

PAINT 

E CONCRETEBEAMS OTHER 

MASONRY WALLS OTHER 

CONCRETESLABS CmER 

CmER 

CONCRETE FOuNDAnON OTHER 
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Attachment B. III (Continued) 
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Attachment B. Ill (Continued) 
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Attachment B. Ill (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.113 
2.41 

0 

0.0012 
0.0129 
0.0125 
0.268 

0.000312 
0.00333 
0.00667 

0.333 
4.42 

16 
0.25 
268 
0 
0 

4.18 
174 

0 
0 
0 
0 
0 
0 
0 
0 

. O  
0 

8.33 
111 
299 
39.8 
83.8 
1120 
124 

. 25.9 
0.0602 

26.8 
O.Oo604 
268 

0.436 
194 

122 
461 

0.0362 
0388 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3650 
0 
0 

141 
1880 
587 

7820 

18.4 
245 
w.9 
279 
583 

0 
0 
0 
.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.66 
44 
14 

698 
21.3 
590 

0 
0 

100 

m 

TotPls by SegItgPtion category: 

~ 

0.376 0 0.113 141 962 

7.52 0 2.41 3080 16000 

0 , '  B.IIIPapc- I49 



Attachment B. III (Continued) 

A ~UCXURALANDMIsC.sIEEL PAINr 

METAL 

B aEcTRIcALEQuIpMENT PAINT 

DOORS METAL 

PAINT 

WvAcEQuIPMnsr PAINT 

ELEcnumEQuIpMENT mAL 

CONDUlT/WIRE'CXBLETRAY(OVER4* DUST 

ELEcIRIcALFMluREs 

HVACEQUPMENT 

c o r n r n ~ ( r A N D L E S s ) ,  

PIPING (2' AND LESS) 

PIF'ING @1/2.TO 49  
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METAL 
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0 
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0 

0.00256 
0.0274 

0 
0 
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0 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.85 
9.09 
57.6 
t35 

0.om 
0.138 
3.54 

0.165 

0.0598 
0.89 
0.496 
827 

0.00245 
0.0524 
0.816 
9.82 
1 .os 
168 

1.57 
522 

0.M 
4.32 
1.07 
9.52 

0.0176 
0.189 
0.54 
7.54 

0.0033 
0.0707 
0.113 
21.6 

0.oOp 
0.0236 
0.0654 

0.7 
0.00673 

0.144 
0 
0 

0.704 
6.48 

0.00224 
0.048 

0 
0 

0.06 

0.0125 
24  

0.00143 
0.0153 
0.175 

58 
0.00664 
0.an 1 

i n  
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
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Attachment B. IlI (Continued) 

El.EcTR3cALEQuIpMENI 

PIPING (2. AND LESS) 

PROCESSEQUPMENT 

PIPING (zln' TO 4') 

PIPING (2' AND LESS) 

DUCIWORK 

MASONRY w w s  

CONCRETE 

CONCRETE SLABS 

CONCRETE FOUNDATION 

C E L l N G D E M O ~ O N  

FLOORTILE 

DUCIWORK INSULATION 

PIPING INSULATION 

ROOFING@UlLTUP) 

WINDOWS 

MIscaLANEousDEBRIS 

DRYWALL 

BUILDING I N S U T I O N  

WINDOWS 

DUCIWORK 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

PAINT 

m A L  

DUST 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAWT 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.0551 
9.19 

0.001% 
0.0209 

0 . ~ 5  
O.OQ262 

O.ooo361 
0.00785 
0.119 

1 .a 
0.475 
5.08 
8.37 
30.4 

0.0237 
0.508 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00623 
0.0666 
0214 
4.57 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

84.6 
3080 

27 
359 
517 
6890 
47.2 
630 
0.664 
55.4 
13.2 
275 
0.114 
50.7 

0.0138 
6.15 
26.6 
738 
24 
120 

0.945 
63 

35.1 
1330 
0.332 
148 
0 
0 
0 
0 

0.683 0 0 789 756 

16.9 0 '  0 1370 13700 



Attachment B. III (Continued) 

B DOORS 

D METAL.PANELRO0F 

A STRucTuRALANDMISC.sTEa PAINT 

METAL 

PATNT 

METAL 

METAL 

PAINT 

E MAS0NRYWALL.S OTHER 

CONCRETESLABS OTHER 

H PERSONALPROTECITVEEQUlPM€NTOTHER 

I WINDOWS OTHER 

ROOFING(BUILTUP) OTHER 

P E R S O N A L P R ~ E Q ~  OTHER 

WINWWS PAINT 

TotplsbgSegregptioncntegory: 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.o 
0 

0. 

0.023 
0.m 
1.56 
6.37 

0.00327 
0.035 
0.07 
3.5 

0.0275 
0.111 
0.0039 
0.0417 

0 
0 
0 
0 

0.0344 
228 
0 
0 
0 
0 

0.181 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

91.7 
1.51 

0 
0 
0.2 
10 

0.15 
4.17 
0 

is2 

20.2 

I19 0 

0.00555 0 
o.ooas19 0 A 

0 0 0 19 4.38 

0 0 0 ’ 152 u6 

RlIIPage- 152 a 



Attachment B. III (Continued) 

b 1 1 7 2  

B 

coNDrnm(rANDLEss) 

C 

E 

H 

I 

WINDOWS 

WOOD 

ROOFING(BULTUP) 

WINDOWS 

PAINT 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

DUST 

MGfAL 

PAINT 

METAL 

PAINT 

OTHER 

OTHER 

OTHER 

PAWT 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 '  

0. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00156 
0.0161 
0.009 

0.9 
0.00499 

0.0533 
0.107 

5.33 
0.039 
0.359 

0.m124 
0.00266 

0.033 
0.1% 

0.00655 
0.025 

4 
0.00014 
0.0015 
0.001 

0.1 
O . o o I 5 6  

O.ooO167 
0 
0 

0.0344 
228 

0.181 
119 

0.00104 
0.01 1 1 

0 
0 
0 
0 
0 
0 

0.- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.8 
24 
0 
0 
0 
0 
0 
0 

0.75 
50 

0.867 
24.1 
0.4 
20 

0 0 0 0.438 3.82 . 

0 0 0 153 118 

a B.lIIP*- 153 



Attachment B. IIl (Continued) 

A SlRUCTURALAM)MIsC.STEEL METAL 

PAINT 

DUST B CONDUlThWRE (2. AND LESS) 

c ELECTRICALEQUIPMENT 

D EXIERIORMETALWAUPANELS 

INIERIORMETALWALLPANELS 

METALPANELROOF 

DcIERloRM€TALWAuPpANELs 

E CONCRETESLABS 

I WINDOWS 

BUILDING m”LAlT0N 

MIscELLANEousDEEWS 

WmDOm 

mAL 

METAL 

PAINT 

mAL. 

PAINT 

METAL 

PAINT 

mAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

OTHER 

MWER 

OTHER 

OTHER 

PAIKf 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .  0 .  
0 0 
0 0 
0 0 
0 .  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 .  

037 
1.51 

0.00546 
0.0584 
0.m1 
0.0109 
0.055 

0.0661 
3.33 

0.00312 
0.0333 
0.009 
0.675 

O.WO1OS 
0.00113 
0.0125 

2 
O.oooT19 
0.00833 
0.001 
0.075 

O.ooOo117 
o.Oo0125 

0.015 
0.16 
0.106 
0.428 
0.015 
0.16 
0.13 

0.526 
0.0184 
0.197 
0.106 
0.428 

0 
0 
0 
0 
0 
0 
0 
0 

O.ooo3Q 
0.00388 

o m  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11.3 
150 
0.14 

7 
0.0096 

4.m 
0.024 
1.6 

0 ’  
0 

0 0 0 0915 11.5 

0 0 0 993 163 



Attachment B. III (Continued) 

c a E c r z u c A L E Q m  

D METALPANELROOF 

EXTERIORMETAL. WWPANELS 

METALPANELROOF 

E CONCR€IESLABS 

PAINT 

METAL 

PAINT 

METAL 

METAL. 

PAINT 

METAL 

DUST 

METAL ' 

PAINT 

PAINT 

MErAL 

PAINT 

METAL 

OTHER 

OTHER 

0 0 0 0.0118 0 
0 0 0 0.127 0 
0 0 0 0 . W  0 
0 0 0 3.83 0 
0 0 0 0.00156 0 
0 0 0 0.0167 0 
0 0 0 0.025 0 
0 0 0 4 0 
0 0 0 0.253 0 
0 0 0 127 0 
0 0 0 O.UM5% 0 
0 0 '  0 0.0088 0 
0 0 0 0.11 0 
0 0 0 0.655 0 
0 0 0 0.00102 0 
0 0 0 0.0218 0 
0 0 0 0.0026 0 
0 0 0 0 425 0 
0 0 0 O.ooaM62 0 
0 0 0 0.000708 0 
0 0 0 0.0257 0 
0 0 0 0.275 0 
0 0 0 0.339 0 

. o  0 0 1.37 0 
0 0 0 0.048 0 
0 0 '  0 0.513 0 
0 0 0 0.182 0 
0 0 0 0.735 0 
0 0 1.41 0 0 
0 0 18.7 0 0 
0 0 0 0 9.84 
0 0 0 0 131 

0 0 1.41 1.a 9.84 

0 0 1L7 24.7 131 
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Attachment B. IU (Continued) 

A SlRUCTURALANDMISC.STEEL 

B CONDUIT/WIRE(TAM)LESS) 

DOORS 

ELECTRIWRXIURES 

DOORS 

comm/WIRE~ANDLESs) 

ELECTRIWFDCIURES 

D EXTERIORMETALWALLPANELS 

METALPANELROOF 

INIERIORMETALWALLPANELS 

METALPANELROOF 
EXTERIORMETALWALLPANELS 

E CONCRElESLABS 

I WINDOWS 

BUILDDIG ZNsULAnoN 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

METAL 

DUST 

METAL 

PAINT 

METAL 

PAINT 

METAL. 

PAINT 

METAL 

OTHER 

PAINT 

0= 

OTHER 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
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0 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.2 
0.816 . 

0.- 
0.03 16 
0.022 
0.131 

0.00281 
0.03 

0.oOW 
0.025 
0.06 

3 
0.- 
0.00436 
0.0375 

6 
0.016 
0.171 
0.m 
0.285 
0.016 
0.171 
0.113 
0.457 

0.00997 
0.107 
0.113 
0.457 

0 
0 

O.ooo285 
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0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
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0 
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0 
0 
0 
0 
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0 
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0 
0 
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0 
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0 
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0 
0 

0.11 
5.5 

0.0101 
4.48 

0 

0 0 0 0.666 11.4 

0 0 0 11.7 160 . 
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Attachment B. IU (Continued) 

PIPING (242' TO 43 

~ C A L R X I U R E S  

PIPING @IC!' TO 43 

PIPING (OVER 4 3  

PROCESSEQUIPMENT 

PIPING (2' AND LESS) 

ELECTRlWEQUIPMENT 

DOORS 

METAL 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

CRUD 

DUST 

CRUD 

PAINT 

DUST 

ss METAL 

CRUD 

DUST 
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PAlNt 

METAL 

PAINT 
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0 
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0 
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0 
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0 
0 
0 
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13.4 
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13.1 
753 
17.8 
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0.128 
1.37 
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0.169 
1.81 

0.28 
244 

0.0242 
0.518 
0.154 

1.65 
1.05 
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0.00514 
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12Aooo 

55 
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61 10 
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563 

0.1% 
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0 
0 
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0 
0 
0 
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0 
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Attachment B. III (Continued) 

B E L E C l R I C A L ~ O R h E l G  

W A C  EQUlPMENT 

ELEcTRIcALFmlUREs 

C F'IPING(2'ANDLESS) 

PIPING (OVER 4') 

PIPING (zln' TO 43 

PIPING (OVER 4') 

PIPING (Z-lL?' TO 43 

W A C  EQUIPMENT 

PIPING(rANDLESS) 

PROCESSEQUIPMENT 

FVING (OVER 4') 

~ O c F s S E Q u I P M E N T  

PIPING (2' AND LESS) 

MATERIALHANDLINGEQUIPMENT 
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Attachment B. IlI (Continued) 
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Attacbnient B. III (Continued) 
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Attachment B. IlI (Continued) 
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Attachment B. III (Continued) 
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Attachmknt B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. DI (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. XU (Continued) 

PIPING (OVER 4') 

PIPING (2-IL?' TO 4') 

PIPING (2' AND LESS) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 

a .  
A STRUCIURALANDMISC.sTEEL PAINT 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IIf (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. XU (Continued) 
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Attachment B. lIl (Continued) 
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Attachment B. 111 (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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0 
0 

0.14 
622 

0 
0 
0 
0 
0 
0 
0 
0 

0.236 
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0 
0 

0.217 
4.63 

0.447 
4.78 

0.05% 
1.12 

0.126 
1.34 

0.000458 
0.0049 

9.29 
I06 

5.28 
1060 

0 . m  
0.579 
0.0992 

1.06 
0.00018 
0.00193 

214 
29.9 

0.00655 
0.14 

0.0279 
0.299 
0.261 
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0.19 
2 6  
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0 
0 
0 
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0 
0 
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37.9 
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0 
0 
0 
0 
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0 
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0 
0 
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0.0333 
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0 
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a4 
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0 

1 .2 
60 
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Attachment B. III (Continued) 

UNH 0 0 0 83.6 0 
0 0 0 955 0 

UNH 0 0 0 U S  0 
0 0 0 269 0 

J PROCESSEQUIPMENT 

PIPING (ZlC!' 'ID 43 

TotnlsbySegrrgntionCPtcgorg: 0.5 0 68.1 223 959 

20 0 1320 13200 18200 
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Attachment B. IJI (Continued) 

C 

S T R U ~ A N D M I S C .  STEEL. 

PRocESsEQuIPMEhT 

PIPING (2’ AND LESS) 

co?.lDurrm (z1n-TO 43 

PIPING (2’ AND LESS) 

PIPING @lL? TO 4 3  ‘ 

PIPING (OVER 43 

PRcxxssEQuIPMEhT 

coNDuITm(2’ANDLEss) 

C O N D u I T m  (ZV2~TO 4 3  

PIPING (OVER 43 
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ss METAL 

PAINT 

DUST 
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CRUD 
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10.8 

0.0391 
0.418 
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0.00104 
0.00103 
0.022 

0.00305 
o.o6!j2 
0.333 

16.7 
0.212 

34 
0.0132 
0.142 
0.25 
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0.00265 
0.0283 

0.00936 
0.1 
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20 

0.0352 
0.371 

0.00183 
0.0392 

539 
753 
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1.13 
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0.0564 
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O.Mw199 
0.00855 

1.23 
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8.8 

939 
Pg 
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Attachment B. IIt (Continued) 

C PPING(OVER4') 

PIPING (2-lC fo 4') 

PIPING (OVER 43 

PIPING @ln' TO 4 3  

E CON(=RFIE . 

MASONRY WALLS 

CONCREl€SLABS 

CONCRETE FOUNDATION 

H PIPINGINSULATION 

PERs0NALPR0~EQuIpMhlT 

I WIMxlWs 

ROOF'ING(BUILTUP) 

WCcOMluIT 

PERSONACPROTECTNEEQUPMENI 

J PIPING(OVER43 

PIPING @-In* TO 4 3  

PIPING(2'ANDLESS) 

PROCESSEQUIPMENT 

PIPING (OVER 4') 

PROCESS EQUIPMENT 

PIPING (OVER 4') 
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CRUD 
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OTHER 
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0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0. 

0. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
w 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0.0019 
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Attachment B. III (Continued) 

1 PIPING (2-1C TO 43 DUST 0 0 0 0.0147 0 
0 0 0 0.314 0 

CRUD 0 0 0 0.0352 0 
0 0 0 0.317 0 

PIPING(2'ANDLESS) DUST 0 0 0 0.- 0 
0 0 0 0.176 0 

CRUD 0 0 0 0.00936 0 
0 0 0 0.1 0 

PROCESEQUIPMENT CRUD 0 0 0 O.ooo799 0 
0 0 0 0.00855 0 

Totals by Segregntion cntogorg: 0 0 0 303 200 

0 0 0 758 3450 
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Attachment B. DI (Continued) 
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METAL 
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PAINT 
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PAINT 
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1 .a 

0.0059 
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0.0114 
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0.025 
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8% 

0.133 
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Attachment B. III (Continued) 

a 
Totnls by SegrtgntionCategory 0 0 131 53.2 9.18 

0 0 175 2360 w 

a 

e B.IIIPage- 197 



Attachment B. IU (Continued) 

A STRUCTLRAL.ANDMISC.STEa 

B PIPING (242' TO 4') 

PIPING(2.ANDLESS) 

MATENALHANDLINGEQ- 

PIPING (2' AND LESS) ' 
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PIPING (%In' TO 4') 
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Attachment B. ID (Continued) 

B ELECTRICALFElURES 

HVACEQUIPMENT 

oommm(2’ANDLESs) 

C PRCCESSEQUIPMENT 

PIPING (2112’ TO 4’) 

PPING (OVER 4 3  
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PIPING (OVER 43 
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Attachment B. III (Continued) 

G UCIERIORTRANSIIEPANELS 

FIRE BRICK 

ItvrERIoRTRANsIIEPANELs 

TRANSITEROOF 

H PERSONALPROTECIlV€EQUIPMENT 

PIPING NSULATION 

I WINDOWS 

PERSONALPROTECTIVEEQ~ 

BUILDING INSULATION 

WTNDOWS 

J PIPING(zIIL.TO4’) 

PROCESSEQUIPMENT 

PIPING (OVER 43 

PIPING @In’ TO 43 

PlPING(2’ANDLES) 

PIPING (OVER 4’) 
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Attachment B. IlI (Continued) 
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Attachment B. Ill (Continued) 
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METAL PANEL. ROOF 

EXTENORMETALWALLPANELS 

METALPANELROOF 

CONCRETE 

CONCRETE FOUNDATION 

CONCRETESLABS 

P E R S O N A L P R ~ E Q U I P M E N T  

PIPINGINSULATION 

P E R S O N A L P R ~ E Q U I P M E N T  

P R ~ S E Q U I P M E N T  

PIPING (21P TO 4') 

PRocEssEQuIPMENr 

PIPING (2112' TO 4') 

prpING(2'ANDLESS) 

P R O C E S S F Q ~  

PIPING (21/2* TO 4') 

PPING(2'ANDLESS) 

DUST 

UNH 

PAlNT 

METAL 

METAL 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

om€R 

OTHER 

OmER 

CRUD 

CRUD 

DUST 

DUST 

CRUD 

UNH 

UNH 

UNH 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

248 
33 
0 

.O  
0.00452 
201 
0 
0 

o.oooo421 
0.0004s 

0.000176 
0.00189 

0.0000204 
0.000437 
O.M)00224 
0.00157 
0.00165 
0.0lTl 

0 
0 
0 
0 
0 
0 

0.00145 
0.0311 

O.OOO181 
0.00388 
0.00343 
0.0392 
0.0545 
0.583 
0.385 
1.56 
0.385 
1.56 

0.0545 
0.583 

0 
0 
0 
0 

7.42 
99 
0 
0 
0 
0 

0.0184 
121 
0 
0 

0.0964 
63.7 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 

0.00788 
0.09 

0.0033 
0.0371 
0.0309 
0.353 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6390 
5.5 
73.3 
0 
0 

9.9 
132 
0 
0 
0 

480' 

.. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  

0 0 2.49 155 4% 

0 0 35.1 224 6600 

B r n P a g e -  202 a 



Attachment B. IKl (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IIC (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. El (CQntinned) 
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0.0288 
0.329 

0.MZ 
0.962 

0.00842 
0.0962 
0.0143 
0.163 

0 . W  
0.486 
0.236 
329 
7.79 

89 

0.89 
O.OOO754 

0.0161 
0.00152 
0.0163 

O.ooo922 
0.00986 

0.13 
13.3 

0.000619 
0.00662 

0.09 
5.4 

0.00686 
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Attachment B. IU (Continued) 

'IRANSmROOF 

FLOORTILE 

UCIERIORTRANSIEPANELS 

INIWORTRANSmPANELS 

P I P I N G ~ l l O N  

PERSoNAtPRUTEClWEEQUIPMENT 

WINDOWS 

pERsoNALPRol€~EQUIPMENT 

BUILDING INSULATION 

WINDOWS 

PIPING(2'ANDLESS) 

PIPING (2-112' TO 4 3  

PIPING (OVER43 

PROCESsEQ- 

PIPING (21I2* TO 43 

PIPING(2'ANDLESS) 

PIPING (?.-In' TO 4') 

PIPING (OVER 4 3  
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0 0 
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0 
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0.548 
362 

0 
0 

0.00461 
0.0499 

1.47 
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. Attachment B. III (Continued) 

A SIRUCTURALANDMISC.SEEL 

B PIPING(OVER4') 

PIPING @1/2' TO 4 3  

ELE(TIRIcALRxIuREs 
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Attachment B. III (Continued) 

C WINGWANDLESS) e 

WING ( Z l E  TO 4') 

PIPING (OVER 43 
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0 
0 
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15 
200 
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0 
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Attachment B. III (Continued) 

MATERIAL HANDLINGEQUIPMENT 

PIPING (2' AND LESS) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. HI (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IlI (Continued) 
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Attachment B. III (Coptinued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. Ill (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachmat B. IIl (Continued) 
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Attachment B. IIl (Continued) 

A STRUCXURALANDMISC.S7EEL 

B pRocEssEQulPMENT 

PlPING(2’ANDLESS) 

ELEcIRlcALRxruREs 

W A C  EQUIPMENT 

ELECTRJCALFDCZURES 

PPING (2’ AND LESS) 

PPING (21R.TO4’) 

PIPING (OVER 43  

P R ~ E Q u I p M E N f  

ELEcTRCALTRANsFoRMERs 

ELECTRICALEQUIPMENT 

PIPING (OVER 4 9  

DOORS 

C O N D l E r m  (2-112’ TO 43  

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL. 

PAINT 

METAL 

PAINT 

METAL. 

PAINT 

METAL. 

PAINT 

METAL 

METAL 

METAL. 

PAINT 

PAINT 

PAINT 

PAINT 

METAL 

METAL 

DUST 

METAL 

DUST 

METAL 

DUST 

METAL 

METAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 
M 

0.00639 
0.00417 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

’0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.61 1 
654 
41.4 
169 

O.OOO184 
0.00197 

5.35 
47.5 

0.0857 
0.917 
8.12 
514 

0.0589 
0.63 

5 
200 

0.053 
0.561 
1.37 
220 

0.0872 
0.933 
216 
30.1 

0.0124 
. 0.265 

4.99 
113 

0.063 
1.8 

0 
0 
0 
0 

0.126 
1.34 

0.0475 
0.508 
0.19 
203 
4.07 
203 
5.43 
65.3 

0.0163 
0.349 
0.637 
5.86 

0.00203 
0.0434 
0.669 
3.98 

0.0062 
0.133 
8.48 
805 

0.007 
0.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  



* 7 1 1 2  
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Attachment B. IlI (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IU (Continued) 
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PAINT 

METAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

E L E c l R I C A L l R A N s F O ~  METAL 

PAINT 

C PIPING(2'ANDLESS) PAINT 

METAL 

ausrrucALEQulPMENT PAINT 

PIPING (OVER 43 METAL 

PAINT 

METAL 

PAINT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 ' .  
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 
'u) 

o.ooo39 
0.00917 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

. ' " '  ' 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O, . 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

43.1 
176 

0599 
6.41 
3.5 
140 

O.OOO184 
0.00197 
0.00158 
0.0169 
0.166 

0.0598 
1.28 
9.78 
136 

o.ooo665 
0.00712 
0.072 

1.8 
0.0371 
0.397 

0.0312 
0.333 

0.5 
80 

O.OOD281 
0.003 

. 0.063 
1.8 

0:0449 
0.48 
0.96 

48 
1.7 

10.1 
0.0158 
0.337 
0.0405 
0.359 

0 
0 
0 
0 

o.oaxm9 
O.OOO791 

0.0045 
0.0399 

0.0000312 
0.000333 

0.0185 
0.419 

0.000176 
0.00188 
0.008 

0.2 
0.0000204 
0.000218 

3.77 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 B.IIIWge- 245 

DRAFT WSep-95 



Attachment B. III (Continued) 

C PIPING (2112' TO 4') 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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0.0139 

0.15 

o.Ooo149 
0.00159 

0.02 
1.3 

0.00545 

0.25 
35 

. 0.0011 

6.97 
221 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

303 
0 
0 

a 2  
146 

142 
0 
0 
0 
0 

0.00242 
0.0259 
0.0824 
0.941 

0.118 

18.8 

0 . ~ 8 3  

o.oi1a 

t 2 a  

a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

426 
568 
159 

0.533 
7.11 

24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.933 
46.7 

0 
0 
0 

2120 

320 

0 
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Attachment B. III (Continued) 

J PIPING(2'ANDLESS) 

PIF'lNG (21P TO 43 

* 
PRmsEQuIpMENT 

UMI 

CRUD 

DUST 

CRUD 

DUST 

CRUD 

DUST 

UNH 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0.00496 
0.053 

0.00436 
0.0933 
0.0044 

0.001 83 

0.0932 
0.997 ' 

0.0453 
0.961 

0 
0 

o.mn , 

o.m= 

0.0928 
1.06 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17.4 
159 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0. 

0.5 0 0.47 164 227 

20 0 119 3870 3060 
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Attachment B. III (Continued) 

A STRUClURALANDMISC.S’IEEL 

B PIPING(OVER4*) 

PIPING (2’ AND LESS) 

EQUIPA5NrANDMXELLMGOUS 

PIPING (2’ AND LESS) 

PIPING (OVER 49 

c EQum4ENTAND-m 

PIPING (OVER 43 

PIPING(2’ANDLESS) 

PIPING (OVER 43 

EQlsrpMmTAND-US 

PPING(2’ANDLESS) 

E CONCRETE 

CONCRETE FOUNDATION 

CLAYPIPING 

CONCRETESLABS 

I PvccoNDm 

J PIPING(OVER4’) 

PIPING(2’ANDLESS) 

PAINT 

METAL 

ss METAL. 

ss METAL 

PAINT 

METAL 

CRUD 

CRUD 

METAL 

ss METAL 

CRUD 

UNH 

ss METAL 

UNH 

PAINT 

CRUD 

OTHER 

OlHER 

OTHER 

OTHER 

OTHER 

UNH 

CRUD 

CRUD 

UNH 

0 0 0 5.13 0 
0 0 0 54.9 0 
0 0 0 348 0 
0 0 0 1420 0 
0 0 0 11.8 0 
0 0 0 268 0 
0 0 0 0 . W  0 
0 0 0 0.825 0 
0 0 0 13.8 0 
0 0 0 147 0 
0 0 0 3380 0 
0 0 0 135000 0 
0 0 0 o.ooo385 0 
0 0 0 0.00412 0 
0 0 0 0.125 0 
0 0 0 1.34 0 
0 0 0 375 0 
0 0 0 IMOO 0 
0 0 0 1.31 0 
0 0 0 29.7 0 
0 0 0 0.0278 0 
0 0 0 0.297 0 
0 0 0 0.000802 0 
0 0 ‘ 0  0.00916 0 
0 0 0 0.0103 0 
0 0 0 0.0916 0 
0 0 0 0.26 0 
0 0 0 297 0 
0 0 0 153 0 
0 0 0 16.4 0 
0 0 0 0.0000857 0 
0 0 0 0.000916 0 
0 0 0 0 2200 
0 0 0 0 29Mo 
0 0 0 0 187 
0 0 0 0 2500 
0 0 0 0 0.505 
0 0 0 0 7.21 
0 0 0 0 1450 
0 0 0 0 19300 
0 0 0 0 0.938 
0 0 0 0 289 
0 0 0 234 0 
0 0 0 26.8 0 
0 0 0 0.125 0 
0 0 0 I .34 0 
0 0 0 O.Oo(n85 0 
0 0 0 0.00412 0 
0 0 0 0.00722 0 
0 0 0 0.0825 0 

0 0 0 4140 384Q 

0 0 0 19QW Sl lW 
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Attachment B. III (Continued) 

B PIPING(2'ANDLESS) 

DOORS 

PROCESSEQUIPMENT 

HVACEQUIPMENT 

FPING (2. AM) LESS) 

PIPING (2-ln'TO 43 

PIPING (OVER 4 3  

WACEQUIPMENT 

c 0 N D r n w C A B I . E  TRAY (OVER 4- 

CONDmm (2-In' TO 43 

c0NDmmCABI.E TRAY (OViR 4' 

C PIPING (2-112' TO 4') 

PIPING (OVER 4.) 

PROCESS EQUIPMENT 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

PAWT 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAWT 

METAL 

METAL 

METAL 

PAINT 

METAL 

DUST 

METAL 

DUST 

METAL 

DUST 

MET& 

METAL 

PAWT 

METAL 

0 
0 
0 
0 
0 
0 
0 
0 
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0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.27 
85.4 

0.00755 
0.0808 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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. o  

0 
0 
0 
0 
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0 
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0 
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0 
0 
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0 
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0 
0 
0 
0 
0 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 

121 
129 
81.9 
334 
31.1 
276 

0.575 
6.15 
9.62 
1600 
0.25 
267 
7.6 

1220 
0.474 
5.07 

0.0129 
0.138 
0.198 
212 

0.5001 
5.36 

12 
167 

0.065 
1.39 
14.9 
337 

0.124 
133 
123 
615 

0.963 
126 
. O  
0 
0 
0 

16.2 
1730 

0.0298 
0.637 
20.4 
188 

0.065 
1.39 

18 
107 

0.167 
3.58 
9.93 
119 
133 
18.6 

0.0138 
0.148 
0.107 

14 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
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0 
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Attachmat B. III (Continued) 

C PIPING(OVER4') 

H V A C E Q W  

ELEcrrucALEQuIpMEM 

PIPING(2.AhDLESS) 

pRo(3EssEQUIpMENT 

PIPING ( 2 1 F  TO 4') 

EuxlRIcALEQuIPMENT 

PrpING(2.ANDLESS) 
P 

D DUCTWORK 

METALPANELROOF 

DUCIWORK 

LOUVERS 

METALPANELROOF 

DUCTWORK 

E CONCRETEBEAMS 

MASONRY WALLS 

MASONRY 

CONCRETESLABS 

CONCRElZCOLUMNS 

CLAYPIPING 

CONCRETEBEAMS 

MASONRY WALLS 

MASONRY 

CONCRETEWALLS 

CONQRETESLABS 

CONCRETE FOUNDATION 

CONCREl7ZCOLUMNS 

METAL 

METAL 

PAINT 

PAINT 

PAINT 

PAINT 

PAINT 

METAL. 

mAL 

METAL 

METAL. 

PAINT 

METAL 

PAINT 

PAINT 

DUST 

OTHER 

OTER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 

0 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15.1 
549 
1.62 
58.7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.66 
37.5 
1.81 
192 

0.0221 
0.236 

0.0278 
0.297 

0.0557 
0595 

0.00143 
0.0153 
0.00723 

0.155 
1.07 
178 

3.45 
30.6 
41.9 
152 

0.191 

%37 
25.4 

0.0933 
4.67 

0.00436 
0.0061 
0.Om 

0.29 
0.119 
254 

0 
. o  

0 
0 
0 
0 

358 
4 m  
17.4 
232 

0 
0 

I23 
1650 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

o m  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0. 

._ 

0 
0 
0 
0 
0 
0 
0 
0 
0 

864 
11500 

0 
0 
0 
0 
0 
0 
0 
0 

1.1 
15.7 

0 
' 0  

317 
11m 

33.9 
1230 
1630 

21800 
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38000 
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Attachment B. III (Continued) 

G EILINGDEMOLIlTON 

FLQORTLE 

H PPINGINsuLAnON 

DUCTWORK INSULATION 

I WINDOWS 

DRYWALL 

WINDOWS 

ROOFlNG(BUIL.TUP) 

PvccoNDm 

MISCEIlSrNEOUSDEERIS 

BUILDING lNSULATION 

J DUCTWORK 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

DUST 

0 0 3.41 0 0 
0 0 284 0 0 
0 0 39.3 0 0 
0 0 820 0 0 
0 0 0.436 0 0 
0 0 194 0 0 
0 0 0.571 0 .  0 
0 0 254 0 0 
0 0 0 0.0486 0 
0 0 0 0.519 0 
0 0 169 0 0 '  
0 0 6390 0 0 
0 0 0 0 18.7 
0 0 0 0 936 
0 0 0 0 64.7 
0 0 0 0 1800 
0 0 0 0 0.129 
0 0 0 0 398 
0 0 0 0 93.6 
0 0 0 0 6240 
0 0 1.09 0 0 
0 0 484 0 0 
0 0 1.07 0 0 
0 ' 0  2 . 8  0 0 

W 0 232 791 64'10 

85.5 0 9060 14200 101Ooo 
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Attachment B. III (Continued) 

STRUCTURAL. AND MISC. STEEL 

PIPING (2-1/2* TO 43 

P P m G  (2' AND LESS) 

HVACEQUIPMENr 

PAINT 

METAL 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

DUST 

PAINT 

DUST 

METAL 

DUST 

METAL 

PAINT 

PAINT 

PATNT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
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0 
0 
0 
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0 
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0 
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0 
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0 
0 
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0 
0 
0 

0 .  
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0882 
0.944 
5.98 
24.4 

0.00165 
0.0176 
0.462 
5% 
1.21 
60.7 

0.0927 
0.991 
0.834 
139 

0.0561 
0.607 
0.35 

0.09 
14.4 
227 
20.2 

0.0373 
0399 
0.621 
8.61 

0.0038 
0.0813 
91.6 
908 

0.00139 
0.0297 
0.0218 
0.233 
0.003 

0.0641 
0.832 
495 

0.OWn 
0.165 
0.941 
8.66 

0.0217 
0.232 
0.0103 
0.11 

O.ooo422 
O.Oo903 

0.069 
0.98 

0.00415 
0.0444 
0.253 
224 

O.OOO183 
0.00196 
0.01 
1.6 

m 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
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Attachment B. III (Continued) 

c ELEcTRIcALEQuxPMENr 

PRocEssEQuIPMENr 

D DUCTWORK 

EXTEIUORMETAL.WAU.PAF&LS 

INIERlORMElALWALLPANELS 

LOUVERS 

METALPANELROOF 

DUCTWORK 

-ORMETAL WWPANELS 

E CONcRFtESLABS 

CON- FOUNDATION 

G CEJLINGDEMOLJTION 

H DUCTWORKINSULATION 

PIPING INSULATION 

I WINDOWS 

-0US DEBNS 

DRYWALL 

BUILDING INSULATION 

J DUCTWORK 

PAINT 

mAL 

MElAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

DUST 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

OTHER 

OTHER 

O T t w  

DUST 

0 0 0 0.00241 0 
0 0 0 0.0258 0 
0 0 0 0.0927 0 
0 0 0 15.5 0 
0 0 0 10.2 0 
0 0 0 '  101 0 
0 0 0 0.125 0 
0 0 0 133 0 
0 0 0 22 0 
0 0 0 7.97 0 
0 0 0 0.1% 0 
0 '  0 0 21 0 
0 0 0 1.38 0 
0 0 0 5.6 0 
0 0 0 0.1% 0 
0 0 0 2 1  0 
0 0 0 0.0267 0 
0 0 0 133 0 
0 0 0 0.00125 0 
0 0 
0 0 0 1.24 0 
0 0 0 5.01 0 
0 0 0 0.175 0 
0 0 0 1.87 0 
0 0 0 0.oObp 0 
0 0 ' 0  0.133 0 
0 0 0 138 0 
0 0 0 5.6 0 
0 0 0 0 105 
0 0 0 0 1400 
0 0 0 0 810 
0 0 0 0 10800 
0 0 0 0 0.169 
0 0 0 0 14.1 
0 0 0 0 0.03 
0 0 0 0 13.3 
0 0 0 0 0.0255 
0 0 0 0 11.3 
0 0 0 0 1.08 
0 0 0 0 54 
0 0 0 0.0028 0 
0 0 0 0.03 0 
0 0 0 0 0.03 
0 0 0 0 2 
0 0 0 0 13 
0 0 0 0 494 
0 0 0 0 0.263 
0 0 0 0 117 
0 0 0 0.0561 0 
0 0 0 1.2 0 

0 0 0 123 930 

0 0 0 1410 12900 

0 0.0133 0 .  
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Attachment B. III (Continued) 

A SlRlJCXURALANDMISC.SlEEL 

B PRCCESSEQUEMENT 

FTPING(2’ANDLESS) 

M A l € F U A L H A N D L J N G E Q m  

HvACEQLlIPmNT 

PIPING (zlE TO 43 

PRCCESsEQuIPMENT 

PAINT 

METAL 

DUST 

DUST 

METAL. 

PAINT 

METAL. 

METAL. 

CRUD 

ss METAL 

CRUD 

-DUST 

CRUD 

SSMETAL. 

METAL. 

PAINT 

PAINT 

SSMETAL 

PAINT 

METAL. 

METAL 

DUST 

PAlNT 

PAINT 

METAL 

CRUD 

PAINT 

CRUD 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
1 

40 
0 
0 
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0 
0 
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0 
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0 

O.oO0618 
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0 
0 
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0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

205 
21.9 
139 
566 

0.0679 
1.45 

0.00618 
0.132 
4.32 
57.6 

0.01m 
0.11 
0.45 

90 
5.5 
Po 

0.0561 
0.6 

13.5 

0.119 
1.28 

0.00621 
0.133 
1.12 
12 
119 

9900 
0 
0 

0.139 
1.49 

0.00399 
0.0427 
18.3 
255 

0.0229 
0.245 
0.49 
24.5 
0.613 
3.65 

0.00568 
0.122 

0 
0 

0.0583 
0.623 
5.M 
895 

0.249 
266 

O.OOO444 
0.00475 
0.0125 
0.133 

0.00618 

im 
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Attachment B. IXI (Continued) 

C PIPING(2'ANDLESS) 

PIPING (2-1/2' TO 4') 

MATnuALHANDLINGEQUIpMENT 

PIPING (2-1/2* TO 4') 

PRocEssEQuxPMENr 

PIPING (ZIP TO 4') 

W A C  EQUIPMENT 

EIECTRICALEQUrPMENT 

WACEQUIPMENT 

D DUCTWORK 

INTER3ORMET'ALWWPANELS 

EXIERIORMFTAtWWPANELS 

LEADFLASHING 

DUCTWORK 

LOUVERS 

E CONCRETESLABS 

CONCREl€BEAMS 

CONCRETE 

CONCRFX!2BEAMS 

CONCRETE COLUMNS 

ss METAL 

UNH 

CRUD 

DUST 

METAL 

UNH 

ss METAL 

DUST 

UNH 

SS METAL 

METAL 

PAINT 

METAL. 

PAINT 

DUST 

P A w f  

METAL 

PAINT 

METAL 

LEAD 

PAINT 

METAL 

PAINT 

METAL 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 

C PIPING (2-1I2’ TO 4‘) 

PIPING (2’ AND LESS) 

PIPING (2-112. TO 43 

PRccEssEQlnPMENr 

PIPING 0’ AND LESS) 

PIPING (2-112’ TO 43 

PRocEssEQuIPMENr 

M A ~ H A N D L I N G E Q U I P M E N T  

KVACEQUIPMEM 

mpING(2-112’”04’) 

D DUCTWORK 

CONCRETESLABS 

CONCRETE FOUNDATION 

EXIERIORTRANSfiEPANELS 

WIERIORTRANSITEPANELS 

TRANSITERWF 

P E R s o N A L P R ~ E Q U i p M E K T  

PIPING INSULATION 

DUCTWORK INSULATION 

BUILDING INSULATION 

DUST 

DUST 

UNH 

UNH 

ss MGTAL 

CRUD 

CRUD 

CRUD 

UNH 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

mAL 

ss MGTAL 

PAINT 

METAL 

DUST 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9.61 
128 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00618 
3.01 

. 0.06 
26.7 
0.28 
124 

0.0000802 
0.00112 
0.000234 
0.00501 
0.00443 

O.oso6 
0.0032 
0.0366 

5.41 
434 

0.04% 
0.435 

O.oo(L4TJ 

O.Oo506 
0.000342 
0.0(1366 

3.8 
43.5 

0.0104 
0.111 
0.86 
149 

o.MI15 
0.0161 

0.07 
13.1 

0,00962 
0.103 

1.31 
’ 61.7 

0.0262 
0.366 
0249 
,267 

4.4 
16 

0.0125 
0.267 

0 
0 
0 
0 
0 
0 

15.3 
272 
8.59 
1% 
4.1 

R 9  
0.131 
86.5 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

67.3 
897 
127 

1690 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



; 
Attachment B. IlI (Continued) 
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Attachment B. XII (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 

A SlRUCllJFALANDMISC.sIEEt 

B PIPINC(OVER43 

~ u s E L E c s R I c A L l T A f f s  

ELEcTRIcALFDcrclREs 

-usELEcIRIcALw 

ELEmcALFIxIuREs 

PIPING (2' AND LESS) 

PROCESS EQUIPMENT 

PIPING (2' AND LESS) 

FQING (2-1/2* TO 43 

PIPING (OVER 43 

PRWSSEQUIPMENT 

ELEcrrucALEQuIpMENT 

PIPING (2-1E TO 43 

WORS 

coNDmm(2'ANDLEss) 

PIPING (OVER 47 

PIPING (2-1/2. TO 43 

PIPING(rAM)LESS) 

PAINT 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

METAL 

METAL 

PAINT 

PAINT 

METAL 

METAL 

METAL 

PAINT 

PAINT 

PANT 

METAL 

METAL 

DUST 

PAINT 

METAL 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

0 
0 
0 
0 
0 
0 
0 
0 '  
0 

0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00039 
0.00417 

0.5 
20 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 -  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 .  
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 

.o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.484 
5.18 
328 
134 

0.0222 
0.237 

0.0265 
0.283 

0.00312 
0.0333 

2 5  
Id0 

0.05 
8 

1.72 
15.3 

O.WO276 
0.00295 
0.0283 
0.303 
262 
36.5 
233 
528 

0.018 
2 7  

o.OO0281 
0.003 
0.016 
0342 

0.0369 
0395 
0.79 
39.5 
206 
123 

0.0191 
0.409 

0 
0 
0 
0 

0.036 
1.8 

0.192 
1.7 

0.0000306 
0.000328 

0.002 
. 03 

0.00246 
0.0263 
0.259 
5.86 

0.00178 
0.038 

0.00315 
0.0337 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

RIIIPW- 268 

DRAFT 06-Sep-95 



Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 

J PROCESSEQ- CRUD 

PIPING ( O m  43 

PIPING (2-117 TO 4.) 

PRcassEQulPMENT 

PIPING (2'ANDLESS) 

DUCTWORK 

PIPING (2' AND LESS) 

PIPING (2-112' TO 4') 

PIPING (OVER 4') 

PIPING ( 2 1 P  TO 4.) 

DUST 

CRUD 

CRUD 

UNH 

&UD 

DUST 

UNH 

UNH 

UNH 

DUST 

Tofpb by Segregation cptegoig: 

0 0 5.17 0 0 
0 0 55.3 0 0 
0 0 0.0608 0 0 
0 0 13 0 0 
0 0 0333 0 0 
0 0 356 0 0 
0 0 0.494 0 0 
0 0 5.28 0 0 
0 0 0 968 0 
0 0 0 Ill00 0 
0 0 0.406 0 0 
0 0 4.35 0 0 
0 0 3.2 0 0 
0 0 68.4 0 0 
0 0 0 7.6 0 
0 0 0 86.9 0 
0 0 0 9.25 0 
0 0 0 106 0 
0 0 0 6.23 0 
0 0 0 71.2 0 
0 0 0.201 0 0 
0 0 4.3 0 0 

4 5  0 129 6080 5040 

180 0 4390 u8ooo 70300 

DRAFT 06-Sep-95 
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33.3 
1.09 
13.1 
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0.0698 
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0.00155 
0.0331 
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Attachment B. JJI (Continued) 

C PROCESSEQUIPMENT 

PPING (Z-ltP TO 4') 

MA-ERULHANDLINGEQ- 
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0 
0 
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21.1 
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0 
0 
0 
0 
0 
0 
0 

0.0297 
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4.58 

0.00117 
0.025 

O.OW.8 
0.0458 
0.061 8 
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0.506 
7.06 

0.00155 
0.0331' 
0.0066 
0.0706 

0.14 
6.5 
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0 . m 1  
0.0154 
0.00146 
0.0156 
0.001 1 
0.0117 
0.09 
15.8 

0.00016 
0.00172 

0.01 
1.4 

0.0136 
0.156 
0.413 
1.67 
0.039 
0.417 
0.275 
1.11 

0.0584 
0.625 

0 
0 
0 
0 

6.75 
90 
0 
0 

0.0401 
26.6 

0.000562 
o.Oo601 

0 
0 

0.21 1 
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0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
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0 
0 
0 
0 
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205 
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0 
0 
0 
0 
0 
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0 
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10.8 
0 
0 
0 
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Attachment B. III (Continued) 

J PIPING(2.pLESS) 

PROCESS EQUIPMDiT 

FWING(TANDLESS) 

P R ~ S E Q U I P M E N T  

PIPING (Z-lL?’ TO 4.) 
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0 
0 
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0 
0 
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0 
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0.00936 
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0 
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0 
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0 
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0 
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0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 

Totnls by Segregation Categorg: 0 0 0.13 318 638 

0 0 22.3 1180 8 4 6 .  
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Attachment B. III (Continued) 
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3.34 
4.75 
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0.103 
2 2  

11.1 
65.9 
1.93 
96.7 
42.7 
2oOo 

0.00836 
0.179 
1.13 
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0.107 
1.15 
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0.0487 
0.52 

28 
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0.09w 
0.967 
0.076 
0.813 
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0 
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0.0543 
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0.00283 
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Attachment B. ID (Continued) 

PIPING (T AND LESS) 
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PROCESSEQUIPMENT 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 

A SRU€lVRALANDMISC.sraL 

CONDrnrn(2'AM)LEsS) 

ELEcIRIcAtlRANsFoRMERs 

D METALPANELROOF 

 ORM METAL WALL PANELS 
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OTHER 
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0 0 0 0.138 0 
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0 0 0 1 0 
0 0 0 40 0 
0 0 0 0.0106 0 

0.5 0 0 0 0 
20 0 0 0 0 
0 0 0 0.533 0 
0 0 0 26.7 0 
0 0 0 0.0249 0 
0 0 0 0.267 0 
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0 0 0 0.222 0 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 

e 
A S l R U m A N D M I s C . S T E E L  METAL 
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Totals by Segregntion Category: 

0 0 0 6.25 0 
0 0 0 25.5 0 
0 0 0 0.0922 0 
0 0 0 0.986 0 
0 0 0 O.Oo207 0 
0 0 0 0.0442 0 
0 0 0 0223 0 

0 0 0 0.075 0 
0 0 0 12 0 
0 0 0 0.00468 0 
0 0 0 0.05 0 
0 0 0 0.5 0 
0 0 0 20 0 
0 0 0 0.0053 0 
0 0 0 0.0561 0 
0 0 0 0.195 0 
0 0 0 208 0 
0 0 0 0.039 0 
0 0 0 0.417 0 
0 0 0 0.n5 0 
0 0 0 1.11 0 
0 0 0 1.37 0 
0 0 0 5 5 7  0 
0 0 0 11.4 0 
0 0 0 152 0 
0 0 0 0 79.6 
0 0 0 0 1060 
0 0 0 0 10.9 
0 0 0 0 145 
0 0 0 o.oim 0 
0 0 0 8.35 0 
0 0 0 0 0.375 
0 0 0 0 25 
0 0 0 0.0663 0 
0 0 0 43.8 0 

0 0 0 20.5 909 

0 0 0 1.33 0 

0 0 0 273 1230 
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Attachment B. III (Continued) 
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0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 4 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 D 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .  0 
0 0 
0 0 

0.161 
1.79 
11.3 
46.3 

0.- 
0.0667 

0.1 
16 

0.0385 
0.412 
0.m 
41.2 

0.192 

0.000612 
0.0131 
0.018 

5.4 
O.Wl4 
0.0885 
0.0159 

0.17 
o.ooo619 
0.00662 

1.5 
60 
0 
0 
0 

. o  
0.46 
265 

0.002 
. 0.6 

0.0000687 
O.ooo735 

4.19 
17 

0.594 
6.35 

0 
0 
0 
0 

0.0138 
9.11 

0 
0 

0.m 
47.8 

O.OOO346 
0.0037 

1 .n 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

c 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

186 
2470 

990 
13200 

0 
.O 

0.133 
6.61 

0 
0 
0 
0 

0 5  0 0 19.5 1180 

20 0 0 257 l57W 



Attachment B. III (Continued) 

A 

B 

E 

H 

I 

sIRucTuRALANDMISC.STEEL 

CONCRETESLABS 

CONCRETE FOUNDATION 

P E R S O N A L P R O ~ E Q U I P M E N T  

WINDOWS 

PERsoNALPRoTEcTnEEQUIPMENT 

WIMxlWs 

Totals by Segregation Categorg: 

PAINT 

METAL 

PAINT 

DUST 

METAL 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

PAINT 

METAL 

PAINT 

OTIW 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

0 0 0 0.0893 0 
0 0 0 0.955 0 
0 0 0 6.05 0 
0 0 0 24.7 0 
0 0 0 0.061 I 0 
0 0 0 0.653 0 
0 0 0 0.000408 0 
0 0 0 000873 0 
0 0 0 0.161 0 
0 .  0 0 0.994 0 
0 0 0 1.31 0 
0 0 0 65.9 0 
0 0 0 0.00795 0 
0 0 0 0.085 0 
0 0 0 0.05 0 
0 0 0 8 0 
0 0 0 0.178 0 
0 0 0 1.18 0 
0 0 0 0.00155 0 
0 0 0 0.0331 0 
0 0 0 0.75 0 
0 0 0 30 0 
0 0 0 0.00312 0 
0 ' 0  0 0.0333 0 
0 0 0 3.48 0 
0 0 0 14.1 0 
0 0 0 0.493 0 
0 0 0 5.78 0 
0 0 0 0 124 
0 0 0 .  0 1660 
0 0 0 0 30.2 
0 0 0 0 402 
0 0 0 o.om 0 
0 0 0 11.4 0 
0 0 0 0 0.213 
0 0 0 0 10.7 
0 0 0 O.OSO3 0 
0 0 0 59.7 0 
0 0 0 0.000554 0 
0 0 0 0.00592 0 

0 0 0 12.7 154 

0 0 0 222 2070 
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Attachment B. III (Continued) 

A STRUCTURAL. AND MlSC. STEEL 

B MISCELLANEOUS13LECTRICALmMS 

WORS 

C O N D U l T W  (2-1Lt’ TO 4 7  

D EXERIORMETALWALLPANELS 

E CONCRFIE 

CONCRETESLABS 

CONCRETE FOUNDA~ON 

CONCRETESLABS 

G FlREBRICK 

H p E R s o N A L P R ~ E Q u I p M E N f  

I 

wIMx>ws 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

METAL 

DUST 

DUST 

METAL 

PAINT 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

0 
0 
0 
0 
0 

‘ 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

6.05 
24.7 

0.0893 
0.955 
0.75 

0.00795 
0.485 

0.00312 
0.0333 

0.05 
8 

0.061 1 
0.653 
1.31 
65.3 

0.158 
1.45 

0.0COSM 
0.0108 

0.00165 
0.0353 
0.178 

1.06 
0.493 

5.28 
3.48 
14.1 

0 
0 

155 
207 

0 
0 
0 
0 

23.3 
333 

0.00918 
6.07 

0.0482 
319 

0 
0 

O.OW554 
0.00592 

30 . 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 .  
0 

e 
4.2 
56 
0 
0 

I22 
1630 
117 

1560 
0 
0 
0 
0 
0 
0 

0.213 
10.7 

0 
0 

0 0 0 515 243 

0 0 0 730 3260 
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Attachment B. III (Continued) 

A S l R U C l U ' R A L A N D ~ . ~  

WAC EQUIPMENT 

MIscEllANEousELEcTRIcALrIEMs 

PPlNG(rANDLESS) 

PIPING (2-1lZ' TO 4') 

PIPING (r AND LESS) 

aEcrrUcALEQUIpMENT 

C 

PIPING (OVER 4.) 

PIPING (2-1R'TO 49 

PPING(2'AM)LKSS) 

PAINT 

METAL 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

METAL 

METAL 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

hETAL 

0 
0 
0 
0 
0 
0 
0 
0 
1 

40 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

O.oo0618 
.0.00661 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

e '0 

' 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.34 
14.3 
241 
984 

0.046 
0.492 
0.072 

9 
0 
0 

0.00103 
0.01 1 

0.0821 
0.818 
0.0349 
0.373 
7.42 
103 

0.0454 
0.971 
0.0697 
0.745 

0 
0 

0.738 
118 

7.75 
310 
732 
166 

0.063 
27 

0.0701 
0.75 
15 
75 

3.79 
226 

0.0352 
0.752 
212 
18.8 

0.000421 
0.0045 
0.007 

0.3 
O.OoT14 
0.0828 
0.814 
18.4 

O.OO504 
0.108 
0.824 
11.5 

0 . m 8  
0.0415 
0.236 
209 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachment B. III (Continued) 

C HVACEQUIPMENT 

ELE(,?RIcALEQmPMEm 

W A C  EQUIPMENT 

E CONCRETESLABS 

MASONRY w w s  

CONCRETE FOUNDATION 

CONCRETE 

CONCRETESLABS 

MASONRY WAUS 

G =BRICK 

RxxlRTILE 

H PIPINGINSULATION 

~ N A L P R O T E C I I V E E Q ~  

I mcELLANEousDEBRIs 

P E R S o N A L P R ~ E Q ~  

ROOFING (BULTVP) 

BUMING INSULATION 

PAINT 

PAINT 

METAL 

OTHER 

OTIIER 

0- 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

O'IHER 

OTHER 

O-lHER 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 '  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

O.oooll5 
0.001P 

0.0000468 
0.ms 
0.008 

I 
0 
0 
0 
0 
0 
0 
0 
0 

183 
2440 
15.7 
m 
3.5 
50 

0.22 
4.58 
0.118 

0 
0 
0 
0 
0 
0 

1280 

330 
lzo00 
144 
1910 
425 
567 

0 
0 
0 
0 
0 

0 
0 
0 
0 

moo 

0 ' 0  0 .522 0 

0 0 0 53.9 0 
0 0 0 0 225 

0 0 .  0 0.0815 0 

0 0 0 0 150 
0 0 0 0.428 0 
0 0 0 .  283 0 
0 0 0 0 81.3 
0 0 0 0 p60 
0 0 0 1.02 0 
0 0 0 452 0 

1 0 0 479 1880 

40 0 0 5770 34OOo 
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Attachment B. III (Continued) 

A sIRucIuRALANDMISC.Sna METAL 

PAINT 

B ELECIRICALRXNRES METAL 

ELECIRICAL TRANSFORMERS PAINT 

ELBXRICALWIRING METAL 

HVACEQuIpMerr METAL 

PAINT 

MATERLUHANDLINGEQUFhENT METAL 

PAINT 

M I s c a L A N E o u s ~ c A L . ~  METAL 

PIPING (2' AND LESS) METAL 

PAINT 

PIPING ( 2 1 P  TO 4"). METAL 

PIPING (OVER 4') 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

METAL 

DUST 

CONDU'rrAVIRE (2-ln' TO 4') METAL 

DUST 

CONDU'rrAVIRE~ANDLESS) METAL 

e 

0 
0 
0 
0 
0 
0 

o.ooo39 
0.00417 

0 
0 
0 .  
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 

05  
20 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 '  
0 0 
0 0 
0 0 
0 0 
0 0 .  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .  0 
0 0 
0 0 
0 .  ' 0  
0 0 
0 0 
0 0 
0 0 
0 0 .  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

48.4 
197 

7.63 
0.15 

24 
0 
0 

1.44 
5.02 

0.054 
1.8 

0.000506 
0.0022 

6.36 . 
338 

0.m5 
0.251 
4.75 
190 
12  

10.6 
0.01% 

021 
11.9 

' 161 
' 0.073 

156 
0.833 

18.9 
0.00192 
0.0847 

3.88 
112 

0.0115 
0.123 

0 
0 

0.0112 
0.12 

0.0503 
0538 

R 
0.283 
3.03 
6.05 
303 
136 
16.4 

O.Oo408 
0 . m  

3.82 
35.2 

0.0122 
0.261 
5.69 
33.8 

0.714 

o m  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  
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Attachment B. III (Continued) 

PIPING (OVER 4') 

WACEQUIPMENT 

ELEmcALEQUIpMENT 

D EXIERIORMETALWALL.PANELS 

LEADFLASHING 

LOUVERS 

MFTALPANELROOF 

EXTERIORMETAL WAUPANELS 

LOUVERS 

E CONCRETESLABS 

MASONRY WALLS 

. CONCRETE 

CONCRElE FOUNDAllON 

CONCRElEsLABS 

MASONRY WALLS 

DUST 

PAWI 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

LEAD 

PAINT 

METAL 

PAINT 

METAL 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.952 
268 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0527 
1.13 

0.00935 
0.1 

0.00261 
0 . m  
0.133 
1.18 

0.00218 
0.0233 

1.33 
18.5 

0.m11 
0.1 74 

0.0925 
209 

O.oo098 
O.ooW1 
0.707 
37.6 

0.0137 
0.019 

8 
0.431 

125 
0.0000229 

0.000245 
0.006 

0.2 
0.00125 
0.0133 

1.3 
13.9 

0 
0 

'0.0285 
O M S  

8.8 
35.6 
1.25 
13.3 
9.18 
37.2 
0.61 
30.5 
97 

1290 
206 

75 
0 
0 
0 
0 
0 
0 
0 
0 

o.oo1m 

0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14.5 
194 
240 

3200 
679 

9050 
43.3 
1580 
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Attachment B. III (Continued) 

G CEILINGDEMOLIIION 

INTEIUORTRANSITEPANELS 

H P E R S O N A L P R O ~ E Q U I P M E N T  

PIPING INSULATION 

I BUILDINGINSULATION 

WINMlWs 

PvccoNDm 

WIhlDbWs 

PERSONALFROTECITEEQUIPMENI 

W U S D E B F U S  

OTHER 

OTHER 

07HER 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 .  
0 
0 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

0.015 
1.25 

0.611 
122 

0.0436 
28.8 

0.102 
45.2 

0.0218 
123 

0 
0 
0 
0 

0.0393 
0.421 
0229 

151 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15.2 
158 

0.139 
4.28 

0 
0 
0 
0 

6.84 
4% 

0.5 0 0 9 3  221 999 

20 0 2.68 3370 15200 
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Attachment B. III (Con@ued) 

A STRUCIURALANDMISC.STEEL PAINT 

mAL. 

B ELECTIUCALFRTURES PAINT 

MIseLLANEous~CALrIEh4s  PAINT 

HVACEQUIPMENT PAINT 

M I s c E L L A N E o u s ~ c A L r I E M s  METAL 

HVACEQUPMENT METAL. 

PIPING (2' AND LESS) METAL 

PAINT 

PIPING (2-112' TO 4 3  METAL 

PIPING (OVER 4 3  METAL 

coMIuTT/wIRE @In' TO 4 3  METAL 

PIPING (OVER 43 

PRccJ3sEQuIpMprr 

c PRccJ3sEQuIpMpsT 

PIPING (OVER 43 

PPING (ZIP TO 43 

PAINT 

METAL 

PAINT 

PAINT 

METAL 

DUST 

METAL 

DUST 

METAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

MErAL 

PAWT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 '  
0 
0 
0 
0 
0 
0 
0 

* o  
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

o.Ooo39 
0.00417 

0.5 
20 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0  

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .  0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.974 
10.4 
66 

269 
0.00935 

0.1 
0.0318 

0.34 
O.Oo206 
0.0221 

3 

0.072 
18 

3.45 ' 
30.6 

0.0561 
0.606 
0.101 
1.41 
8.32 
188 

0.128 
1.18 

0.0791 
'0.847 
0.108 

27 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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. Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IU (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 

I 

J 

FABRIC 

BUILDING INSULATION 

PVC CONDUIT 

MI-IBDEBRIS 

ROOFING(BUILTUP) 

WIMxlWs 

PIPING (2-lL!* TO 43 

PIPING (OVER 43 

PIPING (2-lL!* TO 4') 

PIPING (OVER 43 

P R ~ S E Q U I P M E N T  

€lPING(rANDLESS) 

DUCTWORK 

PROCESSEQUIPMENT 

PIPING (r AND LESS) 

PROCFSSEQUIPMENT 

PIPING (OVER 4') 

PIPING (2-112' TO 4') 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

DUST 

DUST 

UNH 

CRUD 

CRUD 

?m 
CRUD 

DUST 

DUST 

UNH 

UNH 

UNH 

CRUD 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 '  
0 0 
0 0 
0 0 
0 0 ' 4.86 0 0 
0 0 0.304 0 0 
0 0 3.25 0 0 
0 0 212 0 0 

0.693 
21.5 

0.0675 
30 
0 
0 
0 
0 
0 
0 
0 
0 

0.1 75 
3.74 
0.162 
3.47 
0 
0 

0.922 
9.86 
5.88 
629 

0.227 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10.7 

0 
0 
0 
0 
0 

in 

0 
0 
0 
0 

212 
65.2 

54 
3600 
5.4 
150 
427 
2130 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 45.4 0 0 
0 0 285 0 0 
0 0 61 0 0 
0 0 0 5.69 0 
0 0 0 65 0 
0 0 0 1100 0 
0 0 0 12600 0 
0 0 0 17.3 0 
0 0 0 197 0 
0 0 0.5n 0 0 
0 0 6.12 0 0 

6 0 1070 7590 20800 

240 a 16400 25sooo 296000 



- 7 1 7 2  
Attachment B. III (Continued) 

A STRUcTUXAL.ANDMISC.~  

B PIPING (2-10' TO 4') 

PIPINGQ'ANDLESS) 

PIPING (2-10' TO 4') 

PIPING (2' AND LESS) 

C PIPING (2-10' TO 43 

PIPING (2' AND LESS) 

D DUCTWORK 

METALPANELROOF 

UCIERIORMETALWALLPANELS 

DUCTWORK 

E CONCR?ZTESLABS 

CONCREl€ FOUNDATION 

H PERsONALF'ROTEClIVEEQUIPMENT 

DUCTWORK INsuLAnON 

PIPING INSULATION 

I P E R s O N A L F R O ~ E Q U I p M E N T  
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Totals by Segregation cntcgorg: 

METAL. 
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METAL 

METAL 
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METAL 

METAL 
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PAINT 

METAL 

PAINT 

METAL 

PAINT 

DUST 

METAL 
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OTHER 
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OTHER 

O'MER 
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DUST 

0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
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0 
0 
0 
0 
0 
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0 

. ,  0 
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0 
0 
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0 
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0 
0 
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0 
0 
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0 
0 
0 
0 
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0 
0 
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0 
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0 
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0 
0 
0 
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0 .  
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0312 
0 0.667 
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0 
0 
0 
0 
0 
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0 
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0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
'0 
0 

10.8 
44.1 

0.159 
1.7 

0.00454 
0 . m  
0.712 
6.32 

0.742 
10.3 

0.0117 
0.125 

O.ooMo4 
0.0108 
0.0874 

1.15 
0.0791 
0.702 

0.0013 
0.0139 
0.0693 
0.741 
1.02 
4.14 

0.145 
1.55 

0.0834 
0.338 

0.0118 
0.126 

0.00346 
0.0741 

1.22 
4.43 
7.87 
105 

0 
0 
0 
0 

0.0298 
19.7 

0.0167 
7.41 

0.01 13 
5.02 
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0 
0 
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0 
0 
0 
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0 
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0 
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0 
0 
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0 
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0 
0 
0 
0 
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0 

55.1 
73s 
10.8 
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0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 

0 a0312 0 233 653 
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Attachment B. III (Continued) 

A SlRUCTURALANDMISC.STEEL 

B PIPING(OVER43 

PIPING q AND LESS) 

P P N G  (21fZ' TO 43 

PIPING(2'ANDLESS) 

PIPING (OVER 4 3  

ELE(JIRIcAI.FDcNREs 

PROCESSEQUIPMENT 

PIPING (OVER 4') 
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WACEQUIPMENT 

PROCESSEQUIPMENT 
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METAL 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

DUST 

PAINT 

CRUD 
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0 
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0 
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0 
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0 
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0 
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0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 

3 
122 

0.0443 
0.474 
0.166 

0.m 
0.00855 
0.876 

0.0033 

o.ooo172 
0 . m  

0.506 
7.06 

0.00363 
0.0389 

0.000044 
o.ooow1 

0.0039 
0.0417 
0.351 
8.1 

0.00176 
0.0189 

O.CV265 
0.0283 

0.25 
10 

0.000023 
o.ooo491 

0.765 
.13.5 

0.0625 
10 

o.OOO281 
0.003 
0.063 
1.8 

0.255 
235 

0.000813 
0.0174 
039 
2.32 

0.00362 
O.OT14 
0.00155 
0.0165 

O.ooo379 
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Attachment B. III (Continued) 

c PROCESSEQUIPMENT 

PIPING (OVER 43 

PROCESsEQLJIFMmT 

PIPING (>In' TO 4') 

PIPING (2' AND LESS) 

HVACEQUIPMENT 

PIPING (OVER 4') 

D EXTERIORMETALWALLPANELS 

h4ETALPANEL ROOF 

DUCTWORK 
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E CONCRETESLABS 
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0 

0.0135 
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O.WOO23 
o.oO0491 

0.0000842 
0 . m  
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0.0419 
0.0185 
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0.000392 
0.00419 
0.00788 
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0.0562 
0.185 

0.MX)I'z;I 
0.0(1368 

0.000734 
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0.0863 
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0.000807 
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0 
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Attachment B. III (Continued) 

H DUC?WORKLNSULATION 

I P ERs0NALPR0TEcTIvEEQ~ 

J P F t ~ S E Q u I p M p s T  

PIPING (OVER 4') 

PIPING (2-ln'TO 43 

PIPLNG (OVER 43 

PIPING (2-l/Z'TO 4') 

P R ~ S E Q u z P M p r r  

PIPING (2' AND LESS) 
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PIPING (OVER 4 3  
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PIPING WANDLESS) 

OTHER 
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DUST 

CRUD 
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DUST 
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0 0 
0 0 
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O.ooo184 
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0.0033 
0.0353 
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0.0189 
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O.Oo405 
0.00363 
0.0389 
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0 
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. o  0 
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0 0 
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' 0  0 
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0.0709 0 
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Attachme& B. III (Continued) 

A SlRUClURAL.ANDMISC.sIEa 

B PIPING @-In* TO 43 

ELEclRIcALFDcNREs 

HVAC EQUrPMEEsr 

ELEclRIcAL.FDcmREs 

PIPING (2' AND LESS) 

C O N D U l T ~  (2-1 12' TO 43 
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2 
0.00898 
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0.008T3 
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0.0353 
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Attachment B. III (Continued) 

EECTRXCXLEQUIPMENT 

PIF’ING (242’ TO 4’) 

ELEcTRIcAtEQuIpMENT 

DUC”0RK 

CONCRETE SLABS 

CONCRETE FOUNDATION 

CONCRETESLAES 

pERsoNALpRoTuTI?vEEQuIpMENT 

DUCTWORK INSULATION 

PIPINGINSULATION 
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Attachment B. III (Continued) 

A SIRUCTURALANDMIsc.STEa 
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~ C A L F r x I u R E S  

PipING @-IC!’ TO 49 

WACEQUIPMENT 

PIPING (2’ AND LESS) 

-w- 
PIPING ( 2 1 P  TO 4.) 

MATERIALHAMDLINGEQUIPMRJT 

PIPING (OVER 43 

PROCESSEQUIPMENT 

CONDrn/WIRE(TANDLEsS) 

M I S C E L L A N E O U S E R € M s  

ELECTRICALEQUIPMENT 

C PIPING(0VERI) 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

ss METAL 

PAINT 

CRUD 

DUST 

ss METAL 

PAINT 

DUST 

METAL 

CRUD 

DUST 

SSMETAL 

CRUD 

DUST 

SS METAL 

CRUD 

METAL 

DUST 

METAL 

DUST 

METAL 

METAL 

CRUD 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

’ 0  
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0.0443 
0 0.474 
0 3 
0 122 
0 0.0625 
0 10 
0 0.00456 
0 0.0487 
0 0.18 
0 45.9 
0 0.00265 
0 0.0283 
0 0.0039 
0 0.0417 
0 0.506 
0 7.06 
0 0.00526 
0 0.0562 
0 0.0033 
0 0.0353 
0 O.WO363 
0 0 . m  
0 0.797 
0 7.07 
0 0 . m 1  
0 0.075 
0 O.OOO172 
0 0.00368 
0 . 0.18 
0 65.7 
0 0.00176 
0 0.0189 
0 0.000044 
0 o.ooOw1 
0 0.166 

0 0.0174 
0 0.186 
0 0.00106 
0 0.0225 
0 5.49 
0 372 
0 0.0033 
0 0.0353 
0 0.063 
0 0.58 
0 0.oooU)l 
0 0.0043 
0 0.223 
0 1.33 
0 O.o(nO7 
0 0.0442 
0 035 
0 10 
0 0.36 
0 45 
0 O.ooo392 
0 0.00419 

0 3.77 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ’  
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

B.IUPage- 319 

DRAFT 06-Sep-95 



Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. DI (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. XU (Continued) 
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Attachment B. III (Continued) 

C PIPING(t’ANDLESS) 
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PIPING (OVER 4’) 
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MAlZRIALHANDLINGEQUIPMENT 

HVACEQ- 

ELECTRICALEQUIPMENT 

€WACEQUIPMENT 

E CONCRETEFOUNDATTON 

CONCRETESLABS 

MASONRY WAUS 

CONCRETESLABS 

MASONRY WAUS 

H FERSONALPRO-EQIJ~AEN~ 

PIPING INSULATION 

I BUILDINGINSULATION 

MISCELLANEOUSDEBRIS * 

P E R S O N A L P R ~ E Q U I P M E N T  

ROOFlNG(B3uILTUP) 

METAL 

PAINT 

METAL. 

PAINT 

PAINT 

PAINT 

PAINT 

PAINT 

METAL 

M&iu 

METAL. 

METAL. 

PAINT 

o?HER 

OlEiER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 0 0 os01 0 
0 0 0 4.45 0 
0 0 0 0.00824 0 
0 0 0 0.0881 0 
0 0 0 03 0 
0 0 0 4.18 0 
0 0 0 0.00183 0 
0 0 0 0.0392 0 
0 0 0 O.WW139 0 
0 0 0 o.Ooo148 0 
0 0 0 0.000352 0 
0 0 0 0.00376 0 

0 0 0 0 
0 0 0 O.ooOU3 0 
0 0 0 O.OO00408 0 
0 0 0 0.000437 0 
0 0 0 0.037 0 
0 0 0 0.838 0 
0 0 0 0.002 0 
0 0 0 02 0 
0 0 0 0.106 0 
0 0 0 1.8 0 
0 0 0 0.007 0 
0 0 0 0 3  0 
0 0 0 O.OW206 0 .  
0 0 ‘  0 0.oOp 0 
0 0 0 0 263 
0 0 0 0 3510 
0 0 0 0 1060 
0 0 0 0 14200 
0 0 0 0 1% 
0 0 0 0 7060 

0 0 0 152 0 
0 0 0 2030 0 
0 0 0 9% 0 
0 0 0 336 0 
0 0 0 0.115 0 
0 0 0 75.9 0 
0 0 0 0.0633 0 
0 0 0 28.1 0 
0 0 0 0.91 0 
0 0 0 404 0 
0 0 0 0 1.5 
0 0 0 0 100 
0 0 0 0.602 0 
0 0 0 398 0 
0 0 0 0 ‘z18 
0 0 0 0 2020 

1 0 0 244 1590 

40 0 0 4040 26900 

0.0000312 

a B.IIIPage- 329 

DRAFT 06Sep-95 



Attachment B. XII (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. 111 (Coptinned) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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0 0 0 0.205 0 
0 0 0 135 0 
0 0 0 0 0.18 
0 0 0 0 9 
0 0 .  0 O.ooo467 0 
0 0 0 0.00499 0 

1 0 ' 0  226 w 
40 0 0 2900 12600 

e 355 



Attachment B. III (Continued) 

A STRlJClURALANDMISC.SlEEL. 

PIPING(2'ANDLESS) 

PIPING (ZlL?' TO 4 3  

F'IPING(2'ANDLESS) 

DOORS 

F'IPING(2'ANDLESS) 

PAINT 

METAL 

CRUD 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

METAL 

DUST 

DUST 

ss METAL 

CRUD 

DUST 

ss METAL 

METAL 

PAINT 

CRUD 

PNNT 

PAINT 

METAL 

DUST 

METAL 

DUST 

METAL 

ss MErAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 
20 

0.m9 
0.00417 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.863 
9.23 
58.5 
239 

0.0612 
0.654 
1.98 
316 

0.0713 
0.762 
4.09 
934 

0.107 
1.14 
10.6 
927 
359 
4.57 

0.00643 
0.0688 
0.123 
132 
3 

120 
0.003 
0.0643 
0.00319 
0.0681 
9.37 
131 

0.0976 
1.W 

O.CO593 

17.9 
2090 

0 
0 
0 
0 

0.m 
0.292 

0.0852 
0.912 
0.0318 
0.34 

0.967 
8.9 

O.Oo308 
0.- 

2.55 
15.2 

0.0237 
0.506 

1.82 
91.2 
6.58 
58.4 

0.127 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachment B. IIl (Continued) 

C PIPING (2-l/ZW TO 43 

WACEQvrpMnrr 

MAERULH4NDLINGEQUPhGNT 

PIPING (2' AND LESS) 

PIING (2-1m TO 43 

ELEcnucALEQu1pMpsT 

PPING(2'ANDLESS) 

ELEcnucALEQUIPMENr 

D EXTENORMETALWALLPANELS 

LOUVERS 

INIERIORMETALWALLPANELS 

LOUVERS 

INTERIORMETALWALLPANELS 

EXTENORMETALWWPANELS 

E CONCRETEFOUNDATiON 

MASONRY WALLS 

CONCRETESLABS 

G CEILINGDEMOLXI'ION 

H PIPINGINSULATION 

ss MET= 

PAINT 

METAL 

CRUD 

ss MFTAL 

UNH 

METAL 

DUST 

PAINT 

UNH 

CRUD 

DUST 

SSMETAL 

UNH 

CRUD 

METAL 

DUST 

PAINT 

METAL 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.04 
14.5 

0.01 19 

1.18 
10.3 

O.M)607 
0.0649 
0.732 
6.49 

0.0568 
0.649 
0.454 

104 
0.00319 
0.0681 

0.000714 
0.m64 
0.127 
1.45 

0.0217 
0.232 

0.00593 
0.127 
1.99 
232 
203 
t3.2 

0.0136 
0.145 
0.399 
50.8 

0.003 
0.0643 

0.00792 
0.0841 
297 
12 

0.0231 
0.247 
297 
12 

0.493 
24.7 
0.421 
4.5 

0.421 
4.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.121 

0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
1340 

263 

415 
5530 

0.0525 
4.37 
0.129 
57.2 

95m 



Attachment B. III (Continued) 

H PERSONALPRO~CTIVEEQUIPMENI 

I 

MISCELLAhUSDEBRIS 

BUILDING INSULATION 

ROORNG (BUILTUP) 

J PIPING(2'ANDLESS) 

PRoaSs EQuIpMpsr 

PPING (2-1P TO 43 

PROCESSEQUIPMEM 

PIPING (2-112'TO 43 

PIPING@=ANDLESs) 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

UNH' 

UNH 

UNH 

CRUD 

DUST 

CRUD 

DUST 

CRUD 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

0.0459 0 
30.4 0 

0.241 0 
159 0 

0 16.5 
0 1100 
0 0.675 
0 300 
0 25.3 
0 702 

051 1 0 
5.84 0 
18.3 0 
209 0 
1.15. 0 
13.1 0 

0.0976 0 
1.04 0 

0.oLSs 0 

0.0612 0 
0.654 0 
0.024 0 
0514 0 

0.0273 0 
0292 0 

0.0474 0 
1.01 0 

0545 0 .  

0.5 0 0 158 821 

20 0 0 5490 18600 



L 7 1 7  
Attachment B. III (Continued) 

B M I S ~ U S E L E C I R X C A L I T E M S  

PIPING (OVER 4.) 

PIPING (2-1/2’ TO 4.) 

DOORS 

C PIpIhlc(OVER4’) 

ELEcrRIwEQLJPMENT 

PIPING(2’ANDLESS) 

PIPING (2-1/2’ TO 4‘) 

PIPING (OVER 4’) 

ELECTRICALEQUIPMENT 

D EXIERIORMETALWALLPAWS 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

P F  

METAL 

MFTAL 

MFTAL 

PAINT 

PAINT 

DUST 

METAL 

METAL 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

METAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 

0 
0 

o.ooo39 
0.00417 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

41.9 

0.618 
6.61 

5 
200 

0.0791 
0.847 
8.32 
188 

0.00413 
0.0882 
0.614 
9.41 

0 . m  
0.933 
0.053 
0.567 

0.0249 
0.267 

0.4 
64 

O.OOO842 
0.009 

5.4 
0 
0 

5.31 
47.1 

0 
0 

0.107 
1.14 

0.031 
0.663 
3.35 
19.9 
228 
114 

0.0088 
0.0941 

0.0000935 
0.001 
0.59 
5.24 

0.00969 
0.104 

0.0749 
1.05 

O.ooW58 
0.0098 
0.925 
20.9 

0.014 
0.6 

4.95 
20.1 

i n  

0.126 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
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Attachment B. I l X  (Continued) 

D LOUVERS 

METALPANELROOF 

EXTERIORMETALWALLPANELS 

LOUVERS 

E CONCRElE 

CONCRETE FOUNDATION 

CONCRETE SLABS 

CONCWXEWALLS 

CONCRElE SLABS 

H PIPINGINSULATlON 

P E R S O N A L P R ~ E Q U I P M E N T  

I P V C C o N D r n  

P E R S O N A L P R O T E ~ E Q U I P M E N T  

PAINT 

METAL 

PAINT 

PAINT 

METAL 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 .  
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0112 
0.12 
10.3 
41.6 
1.46 
15.6 

7.5 
0.24 

12 
0 
0 
0 
0 

106 
1420 
' 0  

0 
0 
0 

0.104 
46.2 

0.0275 
18.2 

0 
0 

0.145 
95.6 

0.101 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

27.4 
365 
90.7 
1210 

0 
0 
9 

746 
9940 

0 
0 
0 
0 

3 
0 
0 

im 

0.0975, a 
0.5 0 0 .1w 873 

20 ' 0  0 290 11600 



tPF 7172 
Attachment B. III (Continued) 

B PIPING(OVER4') 

PIPING (2' AND LESS) 

PIPING (2-11;r TO 43 

C PPING(OVER4') 

PIPING(2'ANDLESS) 

PIPING (>la' TO 4 3  

E CONCRETEFOUNDATION 

CONCRETE 

CONCRETE SLABS 

Totals by Segregation Category: 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

OlHER 

OTHER 

0 0 0 0.166 0 
0 0 0 3 . n  0 
0 0 0 0.319 0 
0 0 0 283 0 
0 0 0 0236 0 
0 0 0 3.3 0 
0 0 0 0.0185 0 
0 0 0 0.419 0 
0 0 0 0.0354 0 
0 0 0 0.314 0 
0 0 0 0.0262 0 
0 0 0 0.366 9 
0 0 0 0 28500 
0 0 0 0 uux)o 
0 0 0 0 103 
0 0 0 0 1370 
0 0 0 51.4 0 
0 0 0 685 0 
0 0 0 0 360 
0 0 0 0 4800 

0 0 0 52.2 29000 

0 361 



Attachment B. IU (Continued) 

A STRUCTURALANDMIsC.Sl€EL 

B MISCEUSrNEOUSELECTRICALITEMS 

PIPINGPANDLESS) 

PIPING (OVER 4’) 

~ c A L T R A N s F o R M E R s  

ELEmcALEQurpMpsr 

PIPING (OVER 4’) 

DOORS 

C mpING(2’ANDLESS) 

PIPING (OVER 4 3  

PIPlNG(2’ANDLESS) 

ELEclRIcALEQuIpMENT 

PIPING (OVER 4’) 

D METALPANaRoOF 

EXIEF30RMETALWWPANELS 

LOUVERS 

METALPANELRWF 

E CONCRETESLABS 

METAL 

PAINT 

METAL 

PAINT 

METAL. 

PAINT 

PAINT 

METAL. 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL. 

PAINT 

METAL 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 
20 

o.oO039 
0.00417 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

25 
102 

0.369 
395 

3 
120 

0.0318 
0% 
226 

20 
0.0371 
0.3% 

0.0317 
0.39 

0 
0 
0 
0 

O.am61 
0.006 
333 
75.4 
0.0441 
0.438 
0.811 
43.8 
0.09 
3.6 

0.0155 
0332 
1.67 
9.95 

0251 
2.23 

0.03352 
0.0376 

0.00412 
0.0941 

0.0000Q3 
O.ooo661 

0.01 
0.4 

0.37 
837 
0927 
9.92 
3.79 
15.4 

0538 
5.75 
022 

11 
0.0103 

0.11 
6.54 
26.5 

0 .  
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

669 
8930 
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Attachment B. III (Continued) 

E CONCREl€SLABS OTHER 0 
0 

CONCRETE FOUNDATION OTHER 0 
0 

CONCRETE OTHER 0 
0 

H PERSONALpRoTEcTLnEQUIPMENr OTHER 0 
0 

PIPING INSULATION OTHER 0 
0 

I P E R S O N A L P R ~ E Q U I P M E N T  OTHER 0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 95.6 
0 1280 
0 0 
0 0 
0 0 
0 0 
0 .  0.111 
0 f3.6 
0 0.0407 
0 18.1 
0 0.584 
0 386 

0 
0 

84 

3.38 
45 
0 
0 
0 
0 
0 
0 

11m 

Totals by Segregation cstegorg: 0.5 0 0 146 756 

20 0 0 2220 10100 
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Attachment B. III (Continued) 

PIPING(Z’ANDLESS) 

PIPING (ZlP TO 4’) 

ELE(JIRIcALTRANsFoRMERs 

PIPING (OVER 4-) 

WAC EQUIPMENT 

PIPING (2-112’ TO 4 3  

ELECTRICALRXTURES 

DOORS 

comm/wIRE (2’ AND LESS) 

PIPING (OVER 43 

PipING (2’ AND LESS) 

PAINT 

METAL 

PAWT 

METAL 

PAWT 

METAL 

PAINT 

PAINT 

PAWT 

METAL 

PAINT 

METAL 

METAL 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

PAINT 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00039 
0.00417 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 
20 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.292 
3.12 
84.1 
343 

0.000206 
0.0022 

2 5  
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. IXI (Continued) 
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Attachment B. IlI (Continued) 

A STRUCTURALANDMISC.STEa 

PIPING(2’ANDLESS) 

mRs 

MlZRIALHANDLINGEQUIPMENT 

C 

PRoCE.SSEQLJE?vEm 

PIPING (2‘ AND LESS) 

PROCESS EQUIPMENT 

PIPING (2’ AND LESS) 

METAL 

PAINT 

METAL 

PAINT 

ss METAL 

DUST 

CRUD 

ss METAL 

DUST 

CRUD 

PAINT 

METAL 

PAINT 

PAINT 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

METAL 

DUST 

METAL 

METAL 

PAINT 

DUST 

DUST 

CRUD 

UNH 

0 
0 
0 
0 
0 
0 

O.oO0618 
0.00661 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
40 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

382 
1560 
5.63 
60.2 
11.9 
1540 

0 
0 

2L13 
27400 

0 . m  
1.66 
1.28 
13.7 
3.15 
27.9 

0.00144 
0 . W  
0.0131 , 0.14 

0.0768 
0.822 
7.25 
290 

0.164 
1.75 

0.222 
237 

0.0709 
0.758 

0 
0 

0332 
3.55 
128 
2130 

0.0686 
0.733 
1.47 
73.3 
7.85 
46.7 

0.0728 
1 .M 
1.14 
182 
165 

2360 

0.01sz 
0.1% 

0 . m  
1.66 

0.00144 
0.0308 
0.284 
3.04 

0.0272 
0.31 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ’  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ’  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachment B. III (Continued) 
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Attachment B. III (Continued) 
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Attachment B. JII (Continued) 
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Attachment B. III (Continued) 

C PIPING (%In' TO 4') 

W A C  EQULPMENT 

PIPING (OVER 4') 

PIPING (2-112' TO 4') 

PIPING (OVER 4') 

' PROCESS EQUIPMENT 

PIPING (2-lI2' TO 4') 
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PIPING (OVER 4') 
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E CONCREE FOUNDATION 
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PIPING (2-1I2' TO 43 

PIPING (OVER 4') 

CRUD 0 
0 
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DUST 

ss METAL 

UNH 
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METAL 
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OTHER 
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OTHER 
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UNH 

m 
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DUST 
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0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00115 
0.0123 

0.000271 
0.00579 

0.0000916 
O.ooo98 
o.Ooo11 
0.00235 
0.0884 

1.23 
0.00915 

0.105 
O.(xxxK61 

0.006 
O.ooOo153 
0.000328 

0.018 
0.6 

0.00525 
0.06 

0.0108 
0.123 

O.OOO167 
0.004 

. 0.1 
o.ooo918 

0.0105 
. 0.013 

0.8 
0.198 
0.802 

0.0071p 
0.0833 
0.0281 

0 3  
0.055 
0.233 

0 
0 
0 
0 

0.0138 
9.11 

0 
0 

0.0723 
47.8 

0.0128 
0.146 

O.OOO323 
0.00262 
0.0473 

0.54 
0.0972 

1.11 
O.ooo819 

0.0188 

o.oo001m 
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0 
0 
0 
0 
0 
0 
0 
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0 
0 
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0 
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0 
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0 
0 
0 
0 
0 
0 
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0 
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0 
0 
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55% 
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Attachme& B. III (Continued) 

J F'IPING(OVER4') 

PIPING (ZlL!' TO 4') 

PIPBTGQANDLESS) 

PRCXXSSEQUIPMENT 

PIPING (OVER 4') 

Totala by segrrsption Categom 

CRUD 0 0 0 0.0044 0 
0 0 0 0.0471 0 

DUST 0 0 0 0.00216 0 
0 a 0  0 0.0463 0 

CRUD 0 0 0 0.00219 0 
0 0 0 0.M55 0 

DUST 0 0 0 0.000601 0 
0 0 0 0.0129 0 

CRUD 0 0 0 0.000683 0 
0 0 0 0.00731 0 

CRUD ' 0  0 0 0.000253 0 
0 0 0 0.0027 0 

UNH 0 0 0 0.0824 0 
0 0 0 0.942 0 

0 0 0 833 568 

0 0 0 440 7580 



Attachment B. III (Con&ued) 
- 

L 

METAL 

PAINT 

PAINT 

METAL 

METAL 

DUST 

PAINT 

METAL 

METAL 

PAINT 

OTHER 

OTHER 
UmER 

0 0 0 5.85 0 
0 0 0 23.9 0 
0 0 0 0.0863 0 
0 0 0 0.923 0 
0 0 0 0.00234 0 
0 0 0 0.025 0 
0 0 0 0.0375 0 
0 0 0 6 0 
0 0 0 0.474 0 
0 0 0 -  282 0 
0 0 0 0.0044 0 
0 0 0 0.094 0 
0 0 0 O.MK3 0 
0 0 0 0.0561 0 
0 0 0 0.5 0 
0 0 0 m 0 
0 0 0 0.748 0 
0 0 0 3.03 0 
0 0 0 0.106 0 
0 0 0 1.13 0 
0 0 0 0 15 
0 0 0 0 m 
0 0 0 0.0138 0 
0 0 0 9.1 1 0 
0 0 0 0.0723 0 
0 0 0 47.8 0 

0 0 0 7.9 15 

0 0 0 115 200 



Attachment B. III (Continued) 

DUCTWORK DUST 

METAL 

PAWT 

DUCTWORK INSULATION OTHER 

P E R S O N A L F R O ~ E Q ~  o m  

OTHER 

DUCTWORK DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

, o  
0 

0.017 
0.364 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00189 
0.0405 
0.668 
242 

0.0379 
0.405 

0 
0 

0.0091 8 
6.07 

0.0482 
31.9 

0 
0 

0 
0 
0 
0 
0 
0 

0.0091 1 
4.05 

0 
0 
0 
0 
0 
0 

Tot& by sesrrgntion Category 0 0.017 0 0.765 0.0091 1 

0 0364 0 4013 4.05 
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Attachment B. III (Continued) 

A STRUClUR4LANDMISCSTEa 

MISCELUWEOUSELECTRICALITEW 

HVACEQulpMENT 

PIPING (2-10' TO 43 

ELBXRJCALRXIURES 

HVACEQUIPMENT 

PIPlNG(2.ANDLESS) 

PIPING (2-10' TO 4') 

DOORS 

PIpprG (2-lP TO 43 

PIPING (OVER 4.) 

\ 

METAL 

PAINT 

METAL 

PAINT 

METAL 

PAINT 

METAL 

DUST 

PAINT 

PAINT 

CRUD 

D i m  

CRUD 

PAIM 

ss METAL 

CRUD 

DUST 

ss METAL 

CRUD 

DUST 

PAINT 

ss METAL 

ss METAL 

METAL 

MET& 

METAL 

DUST 

METAL 

DUST 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.ooo982 
0.0105 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

0 
0 

0 
0 
0 
0 
0 
0 
0 

-0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
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0 
0 
0 
0 
0 

0 
0 

a 

a 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. O  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

492 
2010 

n . 7  
15 
600 

0.187 
201 
15.2 

2 7 l O  
0.159 

1.7 
11.1 
1910 

0.00666 
0.143 
0.3% 
4.22 

0.218 
233 

0.0905 
0.968 

0.00979 
0.209 
0.172 

1.84 
0.235 

251 
26.4 
368 

0.292 
. 3.13 

0.00439 
.0.094 
27.6 
62s 

253 
27.1 

0.154 
329 

0 
0 

21.8 
194 
939 

54m 
22.1 

5.02 
251 

424 
390 

0.135 
289 
51.1 
304 

0.474 
10.1 

7.27 

]no 

0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
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0 
0 
0 
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0 
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0 
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0 
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Attachment B. III (Continued) 

PRoCEssEQm 

PIPING (OVER 49 

PIPING (2112. TO 4 3  

E L E c l R I C A L E Q m  

MATERIALHANDLINGEQUIPMENT 

ELECIRICALEQUIPMENT 
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0 
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0 0 
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0 0 
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0 0 
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0 0 
0 0 
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0 
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6 3 3  
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242 
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6.95 . 
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6ou) 
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6.02 
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40.9 
0.00666 
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0.154 

3 3  
1.69 
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0259 
1 9  
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61.2 
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Attachment B. IlI (Continued) 
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0 
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0 
0 
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1530 

0 
0 

101 
1440 

0 
0 

0.712 

0 
0 
0 
0 
0 
0 
0 
0 

1.38 
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0.438 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14.8 

0.0467 
0.5 

0.286 
6.12 

0.0653 
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0.22 

0.891 
0 
0 

1.4 
69.8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 

14.9 
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0 
0 

78.7 
1400 
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747 

0.307 
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0 
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0 
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0 
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1070 
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0 
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0 

0.178 
255 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 '  
0 
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0 
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15.1 

0 
0 
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Attachment B. III (Continued) 

I BUILDINGINSULATION 

ROOFINO (BUILTUP) 

J PPING(OVER4’) 

PIPING (ZlI2* TO 4’) 

PROC!SS EQUIPMENT 

PIPING (2112’ TO 4’) 

PIPING (OVER 4’) 

PIPING(2’ANDLEss) 

DUCIWORK 

PRCCESSEQUIPMENT 

PIPING (OVER 4.) 

PIPING (Z-lL?* TO 43 
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OTHER 
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Attachment B. III (Continued) 

A STRUClURALANDMISC.sIEEL 

B PIPING(OVER4') 

MAl€FUALHANDL.lNGEQUIPMENT 

MIscEuANEoUSELEclR3cALrrEMs 

PIPDTG AND LESS) 

HVAC EQulpMENT 

PIPING (OVER 43 

MIscELLANEousELEcITucAtrrEMs 

PIPING (OVER 4 3  

PIPING (2' AND LESS) 

ELEcIRIcAtEQuIpMEKT 

PIPING (2' AND LESS) 

W A C  EQUIPMENT 

C PIPING(OVER4') 

PIPING (2' AND LESS) 

MAlERlAL HANDLING EQUIPMEM 
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METAL 

DUST 

METAL 

PAINT 

PAINT 

DUST 

PAINT 

CRUD 

METAL 

ss METAL 
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DUST 
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PAINT 
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CRUD 
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SSMETAL 

CRUD 

DUST 

ss METAL 

UNH 

PAINT 
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' 0  
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0 
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0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.121 
1.29 
8.2 

33.5 
0.00116 
0 . m  

0.18 
31.5 

O.lW218 
0.0234 
0.00265 
0.0283 

0.00145 
0.031 

0.00258 
0.0276 
0.0465 
0.497 
0.25 
IO 

4.4 
99.5 

0.0295 
0.3 15 

0.00179 
0.0382 

10.9 
630 
3.17 
28.2 

0.00309 
0.@3 
0.27 
19.8 

O.ooTl9 
0.0833 
0.167 
8.33 

0301 
1.79 

0.00279 
0.0597 
0.0132 
0.141 
0.09 
22.5 

0.488 
11.1 

0 . m  
0.0313 

0.00145 
0.031 
0.352 
3.13 

0.0274 
0.313 

O.ooo243 
0.0026 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
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0 
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Attachment B. III (Continued) 

C PIPING(OVER43 

ELECIRICALEQUIPMENT 

PIPING (OVER 4') 

PR-EQUIPMPST 

PIPING (OVER 4 3  

MATERIALHANDLINGEQuIpMENf 

WACEQUIPMENT 

ELECIRICALEQuIpMENT 

PRocEssEQLnPMENr 

WACEQUIPMENT 

PRocEssEQLnPMENr 

D DUCTWORK 

LEADRASHING 

E CONCRETE 

CONCRETE FOUNDATION 

CONCRETESLABS 

CONCRETE 

CONCRETESLABS 

G UCIERIORTRANSITEPANELS 

INTERIORTRANSITEPANELS 

'IRANSITEROOF 

H P E R S O W P R O ~ E Q U I P M E K T  

DUCTWORK INSULATION 

PIPING INSULATION 

DUST 

PAINT 

UNH 

CRUD 

DUST 

CRUD 

METAL 

METAL 

METAL 

ss MErAL 

PAINT 

UNH 

DUST 

METAL 

PAINT 

METAL 

PAWT 

LEAD 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.05 
0.141 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.001 89 
0.842 

0.0542 
24.1 

0.00116 
0 . W  

0.000343 
0 . m  
0.0967 

1.11 
0.03655 

0.07 
0.00179 
0.0382 
0.0103 

0.111 
0.02 
35 

0.01 
25 

0.03 
22 

1.21 

O.ooo286 
0.00306 

0.613 

O.ooo394 
0.00842 

0.139 
0.504 

0.00788 
0.0842 
0.0667 

3.33 
0.00312 
0.0333 

0 
0 
0 
0 
0 
0 
0 
0 

3.04 
40.5 
37.3 
497 
4.21 

75 
237 
429 
243 
43.2 

0.0321 
21.2 

0 
0 
0 
0 

m 

7 '  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

16.8 
2% 
35.1 
468 
37.3 
497 

0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Attachment B. III (Continued) 

I MIscELLAETEousDEBRxs 

PERSONALFROTECITVEEQUIPMENT 

WINDOWS 

BUILDING INSULATION 

I PROCESSEQuIpMENl 

DUCTWORK 

PIPING (2’ AND LESS) 

IJRocESsEQuIpMENl 

PIPING (OVER 4’) 

PIPING(2’ANDLESS) 

PIPING (OVER 4’) 

OTHER 

OTHER 

OTHER 

PAWT 

OTHER 

DUST 

DUST 

UMI 

UNH 

CRUD 

DUST 

CRUD 

DUST 

CRUD 

UNH 

0 0 0 0 0.75 
0 0 0 0 50 
0 0 0 0.168 0 
0 0 0 111 0 
0 0 0 0 0.397 
0 0 0 0 19.8 
0 0 0 0.00103 0 
0 0 0 0.01 1 0 
0 0 0.0.771 0 0 
0 0 34.3 0 0 
0 0 0.0143 0 0 
0 0 ’ 0.306 0 0 
0 0 0.00354 0 0 
0 0 0.0758 0 0 
0 0 0 0 . X  0 
0 0 0 281 0 
0 0 0 5.51 0 
0 0 0 8 0 
0 0 0.0295 0 0 
0 0 0.315 0 0 
0 0 0.00929 0 0 
0 0 0.199 0 0 
0 0 0.0465 0 0 

- 0  0 0.497 0 0 
0 0 0.0116 0 0 .  
0 0 ’ 0.M 0 0 
0 0 0.0132 0 0 
0 0 0.141 0 0 
0 0 0 0.m 0 
0 0 0 9.95 0 

0 0 0311 m.4 903 

0 0 61.2 1900 u60 
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Attachment B. III (Continued) 

A 

B 

CONDmm (2’ AND LESS) 

PIPING (OVER 4’) 

coNDmm(2-ANDLES.S) 

PIPING (OVER 4’) 

C FWING(2’ANDLESS) 

PIPING (OVER 4‘) 

PIPING(2=ANDLESS) 

PIPDJG (OVER 43 

D DUCTWORK 

STRUCTURAL AND MISC. STEEL PAWT 

METAL 

PIF’ING(2’ANDLESS) METAL 

PAWT 

~ c E L L ( w E o u s E L E c T R l c A L ~  PAWT 

METAL 

METAL 

PAINT 

DUST 

METAL 

PAINT 

METAL 

METAL 

PAWT 

DUST 

METAL 

PAINT 

CONCRETESLABS OTHER 

O l M R  

p E R s o N A L F R 0 ~ E Q u l p M E N T  OTHER 

DUCTWORK INSULATION OTHER 

PPING INSULATION OTHER 

P E R S O N A L ~ ~ E Q ~  OTEIER 

DUCTWORK DUST 

T-bgwPgntionCPtegorp: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
6 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.0245 0 
0 0.524 0 

0.0221 
0.237 

1.5 
6.12 

0.0369 
0328 

0.000606 
0.00648 
0.0026s 
0.0283 

0.25 
10 

252 
15 

0.00792 
0.0847 
0 . W  

0.5 
0.833 

18.9 
0.0000614 

O.oo072 
0.0925 

209 
0.0041 
0.0364 

O.oo088 
o.oow1 
0.00272 
0.0582 

0.96 
3.48 

0.0544 
0,582 

0 
0 

5.5 
13.3 

0.00918 
6.07 

0 
0 
0 
0 

0.0482 
31.9 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

513 
0 
0 
0 
0 

0.0131 
5.82 

0.00452 
201 

0 
0 
0 
0 

38.5 

0 0.0245 0 119 38.5 

a 0.524 0 169 521 
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Attachment B. III (Coptinued) 

A STRUCTURALANDMXSC STEEL METAL 

PAINT 

B ELECTRIWFKIURES PAINT 

c o m m m  (2’ AND LESS) DUST 

M I s c E L L A N E o u s E L u J I R I c A L ~  METAL 

ELECTRIcAI.FKIURES METAL 

DOORS PAINT 

METAL 

CONDmm @In* To 4 3  METAL 

CONDurrm(2’ANDLESs) METAL 

M I s c E L L A N E o u s ~ W ~  P r n  

comurrm @in* TO 4 3  DUST 

D LEADFLASHING’ 

E CONCRETEFOUNDATION 

CONCRETESLABS 

G EXERIORlRANSITEPANELS 

INTERIORTRANSITEPANELS 

TRANSlTERoOF 

H PERSoNALPROTXlTVEEQUIPMENT 

I 

wmDOW.7 

BUIDDJG INsuLAnoN 

wmDOm 

LEAD 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

PAINT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ’  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. O  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.05 
0.i41 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.144 
64.2 

0 

4.3 
17.6 

0.084 
0.679 

0.0156 
0.167 

0.00496 
0.106 
0.25 

10 
0.25 

40 
0.014 
0.15 
0.3 
15 

4.71 
43.4 

0.535 
3.18 

0.00265 
0.0283 
0.015 
0.321 

0 
0 
0 
0 
0 
0 

5.65 
75.3 
5.33 
W.8 
4.43 
802 
256 
45.6 

0.0149 
9.86 

0.0783 
51.8 

0 
0 
0 
0 

O.OOO346 
0 0.0037 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

41.7 
556 
39.6 
527 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.133 
6.67 

0 
0 
0 
0 

0 0 0.194 285 81.4 

0 0 643 488 1090 

, 
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Attachment B. JII (Continued) 

A STRUCrIJRALANDMISC.SEEL 

E CONCRETESLABS 

IVfETAL 

PAINT 

OTHER 

OTHER 

OTHER 

O m  

OTHER 

OTHER 

0 0 0 0.2 0 
0 0 0 0.816 0 
0 0 0 0.00295 0 
0 0 0 0.0316 0 
0 0 0 0.312 0 
0 0 0 4.17 0 
0 0 0 0 219 
0 0 0 0 W.2 
0 0 0 0.267 0 

. o  0 0 4.74 0 
0 0 0 0.082 0 
0 0 '  0 1.46 0 
0 0 0 0.00459 0 
0 0 0 3.04 0 
0 0 . o  0.0241 0 
0 0 0 15.9 0 

0 0 0 0.893 2.19 

0 0 0 30.2 29.2 

I 
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E 1 1 7 2  
Attachment B. III (Continued) 

B PROCESSEQUIPMENT 

PIPING (2' AND LESS) 

PROCESSEQUIPMENT 

PIPING (2-1i2' TO 4') 

PROCESS EQUPMEhT 

PIPING (2' AM> LESS) 

METAL 

PAINT 

CRUD 

DUST 

PAINT 

SS -TAL 

METAL 

DUST 

CRUD 

ss METAL 

D m  

CRUD 

PAINT 

SSMETAL 

METAL 

METAL 

METAL 

DUST 

METAL 

DUST 

PAINT 

CRUD 

DUST 

CRUD 

DUST 

ss METAL 

ss METAL 

UNH 

UNH 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0' 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
4.08 

0.0148 
0.158 

0.000547 
0.00585 

0.0000332 
0 . m 1  
0.00468 

0.05 

11.7 
0.25 

10 
0.000321 
0.00687 
0.00616 
0.0659 

0.61 
5.42 

O.ooo279 
0.00596 
0.002n 
0.0271 

0.00265 
0.0283 
0.W 

132 
. 0.075 

12 
0.1 

5 
0.796 
733 

0,00254 
0.0543 
0.139 
0.827 

0.00129 
0.0276 
0.00468 

0.05 
0.00137 
0.0147 

0.000321 
0.00687 

o.ooo122 
0.0013 

O.oOo(1332 
O.ooo71 

0.019 
1.3 

0.105 
1.47 

0.0114 
0.13 

0.00526 
0.0602 

0.171 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Attachment B. III (Continued) 

C PIPING (2' AND LESS) 

PIPING (21/2' TO 43  

D METALPANELROOF 

UI?ERIORMETALWALL-PANELS 

E 

G 

H 

CoNcRfiESLABs 

CONCR€l€ FOUNDATION 

CONCRETESLABS 

TRANSlTEROOF 

UCIERIORTRANSlTEPANELS 

PIPNG INSULATION 

PERsoNAL~m~EQUrPMEEsr 

PRocEssEQuiPMENT 

PIPING (21/2' TO 43 

P R ~ S E Q U I P M E N T  

PIPING(rANDLESS) 

PIPING (zl/2' TO 43  

P R ~ S E Q U I P M E N T  

PIPING(2'ANDANDS) 

SS METAL 

DUST 

CRUD 

UNH 

PAINT 

METAL 

METAL 

PAWT 

0- 

OTHER 

OTHER 

OTHER 

0- 

OTHER 

OTHER 

OTHER 

OTHER 

DUST 

UNH 

UNH 

CRUD 

DUST 

CRUD 

DUST 

CRUD 

UNH 

0 0 0 0.0678 0 
0 0 0 0.602 0 
0 0 0 O.ooo279 0 
0 0 0 0.005% 0 
0 0 0 0.000563 0 
0 0 0 O.Oo602 0 
0 0 0 0.0128 0 
0 0 0 0.147 0 
0 0 0 0.0296 0 
0 0 0 0.3 17 0 
0 0 0 0.209 0 
0 0 0 0.847 0 
0 0 0 0.638 0 
0 0 0 258 0 
0 0 0 0.0904 0 
0 0 0 0.967 0 
0 0 437 0 0 
0 0 583  0 0 
0 0 0 0 206 

0 0 0 0 17.5 
0 0 0 0 233 
0 0 0 13.1 0 
0 0 0 175 0 
0 0 0 0.205 0 
0 0 '0 3.65 0 
0 0 0 0.492 0 
0 0 0 8.75 0 
0 0 0.0135 0 0 
0 0 6.02 0 0 
0 0 0 0.0138 0 
0 0 0 9.1 1 0 
0 0 0 0.0723 0 
0 0 0 47.8 0 
0 0 O.OOO266 0 0 
0 0 O.M)568 0 0 
0 0 0 0.115 0 
0 0 0 1.32 0 
0 0 0 0.102 0 
0 0 0 1.17 0 
0 0 0 . a 3  0 0 
0 0 0.m 0 0 
0 0 0.OOm 0 0 
0 0 0.0476 0 0 
0 0 0.00616 0 0 
0 0 0.0659 0 0 
0 0 0.00257 0 0 
0 0 0.0549 0 0 
0 0 0.000547 0 0 
0 0 0.00585 0 0 
0 0 0 0.0474 0 
0 0 0 0.541 0 

0 0 4.4 195 19.6 

0 0 645 326 Mo 

0 0 0 0 n.5 . 
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Attachment B. III (Continued) 

E CONCRETESLABS 

ASPHALT 

OTHER 

OTHER 

0 0 
0 0 
0 0 

0 0 33900 
0 0 452000 
0 11800 0 

0 0 0 WlOOo 0 

0 a a. 291000 452Ooo 
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Attachment B. III (Continued) 

e 
B ELECTRICALEQUIPMENT PAINT 

PIPING (21P TO 4') PAINT 

PIPING (OVER 4') METAL 

PIPING ( Z I P  TO 4') METAL 

PIPING(2'ANDLESS) PAINT 

METAL 

EtEcTI(ICALFIxT[JREs PAINT 

METAL 

CONDUITWIRWCYBLETRAY (OVERC METAL 

CONDmm(2'ANDLESs) 

ELECTRICALEQUIPMENT 

coNDmm(2'ANDLEss) 

PIPING (OVER 4') 

C prpING(2'ANDLESS) 

PIPING (OVER 4') 

PIPING (2-l/Zg TO 4') 

PIPING (2' AM) LESS) 

ELECTRICALEQ- 

PIPING (21E TO 43  

H PIPINGINSuLAnON 

Totab by Segregation Category: 

DUST 

METAL 

DUST 

METAL 

METAL 

DUST 

PAINT 

METAL 

PAINT 

METAL 

PAWT 

PAINT 

PAINT 

METAL 

METAL 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ,  
0 
0 
0 
0 

0 
0 
0 

a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. .  

0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.184 
1.97 
1.28 

339 
7670 
210 

2930 
4.67 

50 
285 

2530 
0.0039 
0.0417 
0.0625 

10 
23.1 
m 

0.0694 
1.48 
30.1 
m 

0.0961 
206 
23.1 
138 

7.09 
1180 

0.215 
459 

'3.22 
34.5 
31.6 
280 

0.358 
3.83 
37.6 
852 

0.142 
3.05 

0.519 
555 

0.m 
0.219 
0.788 

131 
23.3 
325 

0 
0 

n.4  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

23.1 
lOM0 

0 0 0 1020 23.1 

0 0 0 16700 lo300 

B.IIIPage- 398 0 



Attachment B. m (Continued) 

METAL. 0 0 0 0 209 
0 0 0 0 moo 

PAINT 0 0 0 0.669 0 
0 0 0 7.15 0 

Tot& by Segrcgption cat ego^. 0 0 0 0.669 209 

0 0 0 7.15 71100 

0 RIUPage- 399 



Attachment B. III (Continued) 

I NONPROCESSTRAILERS PAINT 0 0 0 1.77 0 
0 0 0 18.9 0 

METAL 0 0 0 0 8% 
0 0 0 0 305000 

T~bgsegregatio~cptegory:  0 0 0 1.77 896 

0 0 0 18.9 305000 

DRAFT odsep95 



Attachment B. III (Continued) 

A STRUCllJRALANDMISC.SE€L PAINT 0 0 0 8.18 0 
0 0 0 87.5 0 

METAL 0 0 0 554 0 
0 0 0 2260 0 

E CONCRETECOLUMNS OTHER 0 0 3.29 0 0 
0 0 439 0 0 

OlIW 0 0 0 0 23 
0 0 0 0 307 

0 0 339 562 23 

0 0 439 2350 307 

a B.IIIPw- 401 
- 

DRAFT M-Sep-95 



Attachment B. Ill (Continued) 

J OTHERWASTE 

PRODUCT WASTE 

TH0RNMwAsl-E 

PRODUCT WASTE 

OTHERWASTE 

THORNMWASTE 

TotPlsbySegregPtionCPtcgory: 

RCRA 

RCRA 

UNcHAR 

NON-RCRA 

UNCHAR 

NON-RCRA 

WNCHAR 

NON-RCRA 

RCRA 

0 0 2720 0 0 
0 0 49700 0 0 
0 0 100 0 0 
0 0 4330 0 0 
0 0 0 3% 0 
0 0 0 14100 0 
0 0 0 1670 0 
0 0 0 a3ooo 0 
0 0 0 3100 0 
0 0 0 16800 0 
0 0 0 5180 0 
0 0 0 85400 0 
0 0 0 3120 0 
0 0 0 24ooo 0 
0 0 0 3 m  0 
0 0 0 268ooo 0 
0 0 6.24 0 0 
0 0 457 0 0 

0 0 UM) 17000 0 

0 0 54500 671OOO 0 

c 

B . I I I W -  402 e 



Attachment B. EX (Continued) 

OTHER 0 0 0 47300 0 J SOILPILE 
0 0 0 985(m n 

T-by- - cattgoly: 0 0 0 47300 0 

0 0 0 985ooo 0 

0 RIIIPage- 403 



' I  

Attachment B. III (Continued) 

e 
SIRlJcrURAL ANDMISC. SiEEL 

ELECTRICALWIRING 

PIPING (OVER 4.) 

PIPING(2'ANDLESS) 

mC3 (OVER 43 

CLAYF'IPING 

CoNCRElE 

FEEDERCABLE 

WOOD 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

0- 

0TIE.R 

METAL 

OTHER 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

n 
110 

1.83 
6.38 
18.7 
424 

0.199 

0.0221 
0.1% 

47.1 
0 
0 
0 
0 
0 
0 
0 
0 

1.n 

208 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

16.1 
230 
312 
416 
8.66 
30.2 
30.6 

2040 
~~ ~ 

0 0 0 49.8 86.6 

2no a 0 ' 0  0 589 



Attachment B. HI (Continued) 
f 7 1 7 2  

S T R U ~ A N D M I S C . S . I E E L .  

PIPING (OVER 43 

PIPING(Z'ANDLESS) 

PIPING (Z-lL?' TO 43 

PIPING(2'ANDLESS) 

PIPING (2-ln' TO 43 

PPING (OVER 43 

CONCRETE 

CLAYPEWG 

FEEDmcABLE 

PVC CONDm 

WOOD 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

mAL 

OTHER 

OTHER 

0 0 0 53.2 0 
0 0 0 217 0 
0 0 0 809 0 
0 0 0 1830 0 
0 0 0 1.31 0 
0 0 0 .  11.7 0 
0 0 0 7.86 0 
0 0 0 110 0 
0 0 0 0.146 0 
0 0 0 1.3 0 
0 .  0 0 0.874 0 
0 '  0 0 12.2 0 
0 0 0 8.99 0 
0 0 0 204 0 
0 0 0 0 .  x8 
0 0 0 0 3310 
0 0 0 0 21.4 
0 0 0 0 305 
0 0 0 0 5.17 

0 0 0 0 0.12 
0 0 0 0 3.68 
0 0 .  0 0 30.1 

0 0 0 0 18 . 

0 0 0 0 m10 

0 a ' 0  153 305 

0 0 0 2390 5650 

0 B.IIIPagt- 405 

DRAFT 06Sep-95 



A SlRUCTURAL.ANDMIsC.STEEL 

B PIPING(2’ANDLESS) 

PIPING pin9 TO 47 

PIPING (OVER 4’) 

C PIPING(2’ANDLESS) 

PIPING (%In’ M 43 

PIPING (OVER 4’) 

E CONCRETE 

CLAYF’PING 

G FEEDERCABLE 

I WOOD 

PVC CONDurr 

Totnb by Segregnbion Categorg: 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

- 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ‘  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14.6 
59.4 
3.31 
29.3 
11.4 
160 
117 
a660 
0.367 

3.26 

17.7 
13 

295 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I .n 

0 
0 
0 
0 
0 
0 
0 
0 
0 

‘ 0  
0 
0 
0 
0 

749 
rn 
40.1 
573 
9.86 
34.4 
165 

1100 
0.406 

0 0 0 0 125 

0 0 0 161 816 . 

0 0 0 3220 11700 



Attachment B. III (Continued) 

PIPING(2'ANDLESS) 

F"ING (Z-ln* TO 49 

PIPING (OVER 49 

PIPING (2' AND LESS) 

PIPING (2-112' TO 4') 

PIPING (OVER 49 

CONCRETE 

CLAY PIPING 

FEEDERCABLE 

PVCPIPING 

Totnls by Segregation Category: 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL. 

OTHER 

OTHER 

METAL 

OTHER 

0 0 0 1.7 0 
0 0 0 15.1 0 
0 0 0 1.69 0 
0 0 0 23.6 0 
0 0 0 60.4 0 
0 0 0 I 370 0 
0 0 0 0.189 0 
0 0 0 1.68 0 
0 0 0 0.187 0 
0 0 0 262 0 
0 0 0 6.71 0 
0 0 .  0 152 0 
0 0 0 0 516 
0 0 0 0 6880 
0 0 0 0 233 
0 0 0 0 333 
0 0 0 0 839 
0 0 0 0 29.2 
0 0 0 0 0.334 
0 0 0 0 n.7 

a a a 709- 548 

a a a 1570 7320 

0 B.EIPape- 407 
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Attachment B. III (Coatinued) 

B PIF'ING(OVER4Y 

PIPING(TAND&SS) 

PIPING (21LYTOOc) 

C 

PIPING(OVER4Y 

PIPING (T AND LESS) 

E CLAYPIPING 

CONCRETE 

G FEEDERCABLE 

I PVCCONDUlT 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 .  

628 0 
1420 0 
265 0 
23.6 0 
7.63 0 
106 0 

0.848 0 
11.8 0 
6.98 0 
158 0 

0.295 0 
262 0 

0 23.1 
0 329 
0' 1520 
0 u)300 

0 18.4 
0 64.2 
0 0 3  1 
0 9.54 

0 0 

0 0 

0 81.2 1560 

0 

2woo 0 1720 



Attachment B. III (Continued) 

PIPING (2. AND LESS) 

PIPING (z ln  TO 43 

ELECrRIWWIRwG 

PipING ( O W  4') 

PIPING (2 AND LESS) 

PIPING (Z-ln. TO 4') 

PIPING (OVER 43 

CONCRETE 

CLAY PIPING 

FEEDERCABLE 

WccoNDm 

W C  PIPING 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL. 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 133 
0 118 
0 223 
0 311 
0 4.18 
0 14.6 
0 164 
0 3720 
0 1.48 
0 13.1 
0 248 
0 34.6 
0 18.2 
0 413 
0 
0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

:. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

352 
4700 
424 
605 
23.9 
83.2 
0.406 
125 

0.1% 
36.2 

0 0 0 226 419 

0 0 0 4620 5440 

0 B.mPape- 409 
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Attachment B. III (Continued) 

B PIPING(OVER43 

ELECIRICALWIRWG 

PIPING (2-1/2* TO 4') 

C 

PIPING (OVER 43  

E CLAYPPING 

G FEEDERCABLE 

I PVCCoNDrn  

PVC PIPING 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

METAL 

OTHER 

OlHER 

0 0 0 7.99 0 
0 0 0 181 0 
0 0 0 4.08 0 
0 0 0 14.2 0 
0 0 0 3.1 0 
0 0 0 43.4 0 
0 0 ' 0  0.345 0 
0 0 0 4.82 0 
0 0 0 0.888 0 
0 . o  0 20.1 0 
0 0 0 0 16.1 
0 0 .  0 0 230 
0 0 0 0 24.5 
0 0 0 0 853 
0 0 0 0 0.422 
0 0 0 0 13 
0 0 0 0 0.21 
0 0 .  0 0 489 

0 0 0 164 413 

0 0 0 264 377 



Attachment B. III (Continued) 

a 
A SlRUCTURALANDMISC.STEEL 

B ELECTRICALWIRING 

PIPING(2'ANDLESS) 

F"ING (OVER 43 

C PrPING(2'AM)LESS) 

PIPING (OVER 4 3  

E CONCRETE 

CLAYPIPING 

G FEEDERCABLE 

I wccomm 

WOOD 

Tot& by Segregation Category: 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

0- 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 '  

.O 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

32.4 0 
132 0 
1.07 0 
3.74 0 

0.704 0 
6.24 0 
6.24 0 
141 0 

0.0782 0 
0.694 0 
0.6% 0 

0 194 

0 19.7 
0 281 
0 3.88 
0 13.5 
0 0.0124 
0 0.382 
0 36.7 
0 2450 

15.7 0 .  

0 nso 

0 0 0 413 . 254 

0 0 0 299 5320 

a B.mPage- 411 



Attachment B. III (Continued) 

mucTuRAL.ANDMIsc.sTE35L 

PIPING (2-1R. TO 4') 

PIPING (OVER 4.) 

PIPING (2-1/2. TO 4') 

PIPING (OVER 4') 

CLAYpipING 

CONCRETE 

FEEDERCABLE 

wc C0NDul-r 

WOOD 

METAL. 

METAL 

METAL 

METAL. 

METAL. 

OTHER 

OTHER 

METAL 

OTHER 

O m  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

785 
3200 

0.574 
8.01 
38.8 
878 

0.0638 
0.89 
4.31 
97.6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

18.5 
264 
140 

1870 
9.85 
34.3 
0.362 
11.1 
13.3 
889 

TosnlsbySegrrgptionCatego~ 0 

0 
. .  

0 

0 

0 829 182 

0 41.80 

DRAFT obsep95 



Attachment B. III (Continued) 

A STRUClTJUJ.ANDMIsC.sTEEL METAL 

B PIPDJG(OVER4”) METAL 

PIPING (zl/Z* TO 43 METAL 

C METAL 

PIPING (OVER 4’) 

E CONCRETE 

CLAYPIPING 

G FEEDERCABLE 

I WOOD 

PVC CONDm 

METAL 

6mER 

OTHER 

METAL 

o?HER 

OTHER 

0 0 0 2 2 5  0 
0 0 0 91.8 0 
0 0 0 95.6 0 
0 0 0 2160 0 
0 0 0 14.7 0 
0 0 0 203 0 
0 0 0 I .a 0 
0 0 0 229 0 
0 0 0 10.6 0 

0 0 0 0 4660 
0 0 0 0 62700 
0 0 0 0 14.7 
0 0 0 0 209 
0 0 0 0 3.82 
0 0 0 0 133 
0 0 0 0 25.5 
0 0 0 0 17a1 
0 0 0 0 0.118 
0 0 0 0 3.63 

0 0 0 145 4700 

0 0 0 2720 64100 

0 .  0 0 240 0 

a RlXIPage- 413 



Attachment B. IXI (Continued) 

A SlRUClURALANDMISC.sIEEL 

B ELECIRICALWIRING 

PIPING(2'ANDLESS) 

PIPING (2-lI7 TO 4 3  

PIPING (OVER 43 

C PIPING(2'ANDLKSS) 

PIPING (2-112' TO 4') 

PIPING (OVER 4") 

E CONCRETE 

CLAY PIPING 

G FEEDERCABLE 

I WOOD 

TotplsbySegmg~dh~Category: 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 .  
0 0 
0 0 
0 0 
0 0 
0 0 '  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

7.58 0 
30.9 0 
2 3  0 

8.02 0 
222 0 
19.7 0 
32 1 0 
448 0 
219 0 

4950 0 
0.246 0 

3.56 0 
49.7 0 
24.3 0 
550 0 

0 1230 
0 16400 
0 335 
0 479 
0 14.5 
0 50.6 
0 8.58 

219 ? 

0 0 0 0 512 

0 0 0 291 1290 

0 0 0 6060 17500 

DRAFT -95 



rp 7 1 7 2  
Attachment B. ID (Continued) 

A S T R U - A N D M I S C . ~  

B ELEClTUWWXFUNG 

PIPING (2-1LZ. TO 43 

PIPING (OVER 4') 

C PIPING (2-112' TO 43 

PIPING (OVER 4') 

E CLAYPIPING 

CONCRETE 

G FEEDERCABLE 

I WOOD 

Pvc c o r n  

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OIHER 

OTEW 

METAL 

OTEW 

OTHER 

0 0 0 127 0 
0 0 0 52 0 
0 0 0 0.657 0 
0 0 0 2-29 0 
0 0 0 * 1.69 0 
0 0 0 23.6 0 
0 0 0 33.7 0 
0 0 0 763 0 
0 0 0 0.187 0 
0 0 0 262 0 
0 0 0 3.75 0 
0 0 .  0 84.8 0 
0 0 0 0 25.5 
0 0 0 0 364 
0 0 0 0 139 
0 0 0 0 1860 
0 0 0 0 8.03 
0 0 0 0 28 
0 0 0 0 7.22 
0 0 0 0 481 
0 0 0 0 0.0683 
0 0 0 0 21 

. o  0 0 52.7 180 

0 0 .  0 928 2740 

0 B.IIIPage- 115 



Attachment B. III (Continued) 

A aUcNRALANDMISC.STEEL 

B PIPING(2.ANDLESS) 

PIPING (2-112' TO 43 

PIPING (OVER 4 3  

ELECTRICALWIRING 

c PmNO(2.ANDLESS) 

PIPING (2-ln TO 4.) 

PIPING (OVER 4 3  

E CONCRETE 

CLAYPIPINC 

G FEEDERCABLE 

I WOOD 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

OmER 

0 ' 0  0 3.83 0 
0 0 0 15.6 0 
0 0 0 219 0 
0 0 0 19.4 0 
0 0 0 18.5 0 
0 0 0 259 0 
0 0 0 102 0 
0 '  0 0 2310 0 
0 0 0 .  6.68 0 
0 .  0 0 23.3 0 
0 0 0 0.243 0 .  
0 0 0 216 ' 0  
0 0 0 206 0 
0 0 0 28.7 0 
0 0 0 11.3 0 
0 0 0 256 0 
0 0 0 0 801 
0 0 0 0 1 m  
0 0 0 0 21.1 
0 0 0 0 301 
0 0 0 0 15.9 
0 0 0 0 55.3 
0 0 0 0 4.33 
0 ' 0  0 0 289 

0 0 0 147 842 

0 0 0 2910 lu00 

B.llIPapc- 416 a 



a 
Attachment B. III (Comued) 

PIPING @ANDLESS) 

PIPING (OVER 43 

PIPING (2-112' TO 4') 

ELECTiUCKWIIuNG 

PIPING (T AND LESS) 

PIPING (2-1129 TO 49 

PIPING (OVER 43 

CONCRETE 

CLAYPIPING 

FEEDERCABLE 

PVC CONDUIT 

METAL. 

METAL. 

METAL. 

METAL 

METAL 

METAL. 

METAL 

OTHER 

OTHER 

METAL. 

OTHER 

0 0 0 22  0 
0 0 0 19.6 0 
0 0 0 64.8 0 
0 0 0 1470 0 
0 0 0 6.48 0 
0 0 0 '  90.5 0 
0 0 0 0.313 0 
0 0 0 1.09 0 
0 0 0 0.24s 0 
0 0 0 217 0 
0 .  0 0 0.72 0 
0 '  0 0 10.1 0 
0 0 0 7.2 0 
0 0 0 163 0 
0 0 0 0 .  27.2 
0 0 0 0 362 
0 0 0 0 14.5 
0 0 0 0 207 
0 0 0 0 4.58 
0 0 0 0 
0 0 0 0 0.04% 
0 0 0 0 1.53 

0 0 0 82 463 

0 0' ' 0  ' 1760 587 

16 . 

0 B.IUP-- 417 



Attachment B. III (Continued) 

A SlRIJtXURAL.ANDMSCSTEEL. 

B PIPING(OVER4’) 

ELEcTRIcAtWEUNG 

C PIPING(OVER4’) 

E CONCRETE 

CLAY P P ~ G  

G FEEDERCABLE 

I PVCCONDUIT 

WOOD 

METAL 

METAL 

MEIAL 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

OTHER 

0 0 0 20.6 0 
0 0 0 84.2 0 
0 0 0 5.99 0 
0 0 0 136 0 
0 0 0 1.14 0 
0 0 0 398 0 
0 ’  0 0 , 0.666 0 
0 0 0 15.1 0 
0 0 0 0 24 
0 0 0 0 320 
0 0 0 0 1.69 
0 0 ’  0 0 242 
0 0 0 0 3.29 
0 0 0 0 11.5 
0 0 0 0 0.0461 
0 0 0 0 1.42 
0 0 0 0 23.4 
0 0 0 0 1560 

0 .  0 0 a 4  52.4 

0 0 0 239 1920 



A s?RU(JIuRALANDMISC.ST'EEL METAL 0 0 0 300 0 A s?RU(JIuRALANDMISC.ST'EEL METAL 0 0 0 300 0 

B PIPING(OVER4') METAL 

ELJZCTRICALWIRING METAL 

C PIPING(OVER4') METAL 

E CLAYPIPING OTHER 

G FEEDERCABLE METAL 

I WOOD m 

0 0 0 1220 0 
0 0 0 8.74 0 
0 ' 0  0 198 0 
0 0 0 0.454 0 
0 0 0 1.58 0 
0 0 0 0.971 0 
0 0 0 22 0 
0 0 0 0 1.28 
0 , o  0 0 182 
0 0 0 0 1.31 

0 0 0 0 5.09 
0 0 0 0 340 

0 0 0 310 '1.68 

0 0 .  0 1440 363 

0 ' 0  . 0 0 4.57 

0. 

. . .  . .  , 

0 RIIIPape- 419 



. ,. 

Attachment B. m (Continued) 

sTRu~ANDMIsc.sIEs. 

ELEClRICALwIRwG 

PIPING (OVER 43 

PIPING (Z-IIY TO 43 

PIPING (OVER 43 

PIPING (21/2' TO 4') 

CONCRETE 

CLAYPIPING 

FEEDERCABLE 

WCQD 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL. 

OTHER 

OTHER 

METAL 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 ' .  

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 .  

9.45 
38.6 
1.8 
6.27 
25.6 
581 
1.35 
18.9 
285 
64.5 
0.15 
209 

0 
0 
0 .  
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7.88 
105 
7.58 
108 
3.82 
13.3 
10.7 
713 . 

a a 0 413 30 

a 0 0 711 939 

B.IIIPw- 420 a 
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Attachment B. III (Continued) 

A SlRUCTURALANDMISC.SEEL 

B EIECTRIC4LWIRING 

PIPING (2112' TO 43 

F'IPING (OVER 43 

C PIPING(2IPTO4*) 

PIPING (OVER 4') 

E C O N C E Z  

U Y P I P I N G  

G FEEDERCABLE 

I WOOD 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11.7 
47.8 
1.35 
4.n 
11.4 
159 

90.7 
2oSo 
1 .n 
17.7 
10.1 
22a 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

850 
11300 

8.41 
120 
9.46 . 

33 
132 
883 

0 0 0 127 881 

a B.mPage- 421 



, Attachment B. III (Continued) 

A STRUClURAL.ANDMIscSlEEL. 

B PIPING (z ln TO 4') 

PIF'INGQ'ANDLESS) 

PIPING (OVER 43 

ELEcIRIcAtWIRING 

C PIPINGQ'ANDLESS) 

PIPING (2-1f2 r0 43 

PIPING (OVER 4') 

E CONCRETE 

CLAYPIPWG 

G -CABLE 

I PvccoNDm 

WOOD 

METAL 

METAL. 

METAL 

METAL 

METAL 

METAL. 

METAL. 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

OTHER 

.. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 0 0 0245 

221 
0 1470 ' 

0 0 0 
0 0 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 .  
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

19.5 
79.6 
634 
88.6 
264 
23.4 

42 
950 
1.69 
5.89 

0.294 
26 

0.705 
9.84 
4.66 
106 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

21 1 
2810 
21.7 
310 
10.7 
37.1 

0.00798 

0 0 0 77a 266 

0 0 0 .l270 4630 
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Attachment B. III (Continued) 

B PIPING(OVER43 

ELECTRICALWIRING 

prPING(2’ANDLESS) 

F’IPING (2-112’ TO 43 

C PIPING(OVER43 

PIPING(2’ANDLESS) 

PIPING (21I2* TO 4 3  

E (ZAYPJHNG 

CONCRETE 

G FEEDERCABLE 

I PvcCONDurr 

Totals by Segregation etcgory: 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

0 0 0 47.7 0 
0 0 0 1080 0 
0 0 0 0.29 0 
0 0 0 1.01 0 
0 0 0 0.m 0 
0 0 0 8.01 0 
0 0 0 10.5 0 
0 0 0 147 0 
0 0 0 5.3 0 
0 0 0 I20 0 
0 0 0 0.1 0 
0 0 0 0.89 0 
0 0 0 1.17 0 
0 0 0 16.3 0 
0 0 0 0 11.6 
0 0 0 0 1 6  
0 0 0 0 187 
0 0 0 0 2490 
0 0 0 0 123 
0 0 0 0 428 
0 0 0 0 0.832 
0 0 0 0 25.6 

0 0 0 66 2 2  

0 0 0 1370 2720 

0 RIIIPape- 423 



Attachment B. III (Continued) 

B ELECTRICALWIRING 

PIPING(2’ANDLESS) 

C 

E CLAYPIPING 

G FEEDERCABLE 

I WCcONDulT 

METAL 

METAL 

METAL 

OTHER 

m A L  

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.09 
3.79 

0.292 
259 

0.0324 
0.288 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

53.9 
5.87 
20.5 

0.0266 
0.818 

3 . n  

Totals by Segregation Chtegoq: 0 0 0 1.41 9.67 

0 0 0 6.67’ 752 

B.IIIPW- 424 e 



Attachment B. IU (Continued) 

a 

B PIPDIG(OVER43 

ELECTRICALWIRING 

PIPB’G (2’ AND LESS) 

PIPING (242‘ TO 43 

C 

PIPDIG (OVER 4.) 

PlPING(2’ANDLESS) 

E CLAYPIPING 

G FE€DERCABL.E 

I PVCcONDurr 

PVCPIPING 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

METAL 

OTHER 

OTHER 

0 0 0 9.41 0 
0 0 0 213 0 
0 0 0 204 0 
0 0 0 7.12 0 
0 0 0 0.252 0 
0 0 0 224 0 
0 0 0 .  155 0 
0 0 0 . 21.7 0 
0 0 0 0.173 0 
0 0 0 241 0 
0 0 0 1.04 0 
0 0 0 23.7 0 
0 0 0 0.028 0 
0 0 0 0.249 0 
0 0 0 0 1.69 
0 0 0 0 24.2 
0 0 0 0 9.08 
0 0 0 0 31.6 
0 0 0 0 0.236 
0 0 0 0 7.25 
0 0 0 0 0.263 
0 0 0 0 61.1 

0 0 0 14.5 113 

0 0 0 270 124 

0 B.IIIPage- 425 
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Attachment B. III (Continued) 

A STRUClTJRALAM>MIsc.STEEL 

B PIPING(OVER4') 

PIPING ( 2 1 P  TO 4') 

ELEcIRICAtwLRING 

PIPING(2'ANDLESS) 

C 

PIPING (2-lC TO 43 

PIPING (OVER43 

E CLAYPIPING 

C0NcREl-E 

G FEEDERCABLE 

I WOOD 

METAL 

METAL 

METAL 

MRAL 

METAL 

METAL 

METAL 

MRAL 

OTHER 

OTHER 

METAL 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 0 0 5% 

0.682 
0 0 0 0 
0 0 0 0 

O.- a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15 
61.2 
R 8  
1650 
4.96 
69.3 
1.75 
6.11 
1.35 

12 
0.151 

1.33 
0.551 

7.7 
8.09 
183 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

31.8 
454 
449 

5980 
10.3 
35.9 
8.49 

0 0 0 105 500 

0 0 0 1990 7040 

B.XIf+- 426 
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Attachment B. III (Continued) 

B PIXNG (21L?' TO 4') 

ELEClRICALwlRING 

PIPING (OVER 43 

C PIPING (2-1n' TO 43 

PIPING (OVER 4.) 

E CLAYPIPING 

G FEEDERCABLE 

I pvccoNDm 

TotplsbySegregationcptcgorg: 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

METAL 

OTRER 

0 
0 
0 
0 
0 
0 
0 
0 '  
0 

0 .  
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.574 
8.01 
2.25 
7.83 
115 

2600 

0.89 
128 
289 

0 
' 0  
0 
0 
0 
0 

0.0638 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.16 
16.6 
7.42 
25.8 

0.223 
6.87 

0 0 0 131 88 

0 0 0 2910 493 

a B . I U P w -  427 
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Attachment B. III (Continued) 

A STRUCTURALANDMIsc.SIEEL 

B PIF’ING(2’ANDLESS) 

PIPING (2-1ff ro 43 

PIPING (OVER 43 

C PIPING(2’ANDLESS) 

PIPING (2-lQ’ TO43 . .  
PIPING (OVER 4’) 

E CLAYPIPING 

I WOOD 

mAL 

METAL 

METAL 

METAL 

METAL 

METAL 

mAL 

OTHER 

O T E X  

0 0 0 28.5 0 
0 0 0 239 0 
0 0 0 7.29 0 
0 0 0 64.7 0 
0 0 0 7.09 0 
0 0 0 99 0 
0 0 0 142 0 
0 0 0 3210 0 
0 0 0 0.81 0 
0 0 0 7.19 0 
0 0 0 0.787 0 
0 0 0 11 0 
0 0 0 15.8 0 
0 0 0 3 9  0 
0 0 0 0 6.45 
0 0 0 0 9 2 1  
0 0 0 0 66.2 
0 0 0 0 4420 

0 0 0 232 72.7 

0 0 0 3990 4510 

B.UlPage- 428 a 
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Attachment B. III (Continued) 

B ELECTRICAIWEUNG 

PIING (2-112' TO 4') 

. PIING(OVER4') 

PIING (2' AM) LESS) 

C 

PIPING (24" TO 4') 

PIPING (OVER 4') 

E CONcREn 

CLAY PIPING 

G FEEDEXCABLE 

I PVCCoNDrn 

Totals by SegregntionCatego~ 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

0 0 0 0.36 0 
0 0 0 1.25 0 
0 0 0 6.99 0 
0 0 0 97.5 0 
0 0 0 59.2 0 
0 0 0 1340 0 
0 0 0 235 0 
0 0 0 20.9 0 
0 0 0 0.261 0 
0 0 0 232 . o  
0 0 0 o m  0 
0 0 0 10.8 0 
0 0 0 6.58 0 
0 0 0 149 0 
0 0 0 0 .  48.9 
0 0 0 0 652 
0 0 0 0 297 
0 0 0 0 424 
0 0 0 0 10.4 
0 0 0 0 36.3 
0 0 0 0 0.0514 
0 0 0 0 1.58 

. o  0 0 765  623 

0 0 '  0 1620 732 

0 RIIIPage- 429 



Attachment B. III (Continued) 

B ELECTRICALWIRING 

PIPING (OVER 4') 

PIPING AND LESS) 

C 

PIPING (OVER 43 

. . E CLAYPIPING 

G FEEDERCABLE 

Totab by Segregation cat ego^ 

METAL 0 0 0 0.423 0 
0 0 0 1.47 0 

METAL 0 0 0 5.5 0 
. o  0 0 124 0 

METAL 0 0 0 1.06 0 
0 0 0 9.43 0 

METAL 0 0 0 0.118 0 
0 0 0 1 .os 0 

METAL 0 0 0 '  0.61 1 0 
0 0 0 13.8 0 

OTHER 0 0 0 0 '  4.13 ' 

0 0 '  0 0' 59 
mAL 0 0 0 0 3.81 

0 0 0 0 13.3 

0 0 0 7.71 794 

0 0 0 150 72.3 



Attachment B. III (Continued) 

B ELECTRICALWIRING 

PIPING (2-li2* TO 43 

PIPING (2' ANDLESS) 

PIPING (OVER 4') 

C PIPING(2'ANDLESS) 

PIPZNG(Z1R. TO43 

PIPING (OVER 43 

E CONCRETE 

CLAY PIPING 

G FZEDERCABLE 

I PvccQmm 

TotmbbySegrcgptioncntcgory: 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

0 0 0 4.19 0 
0 0 0 14.6 0 
0 0 0 8.84 0 
0 0 0 123 0 
0 0 0 0.544 0 
0 0 0 4.83 0 
0 0 0 41.8 0 
0 0 0 946 0 
0 0 0 0.0605 0 
0 0 0 0.537 0 
0 0 0 0.983 0 
0 0 0 13.7 0 
0 0 0 4.64 0 
0 0 0 10 0 
0 0 0 0 468 
0 0 0 0 6240 
0 0 0 0 105 
0 0 0 0 150 
0 0 0 0 13.2 
0 0 0 0 459 
0 0 0 0 0.163 
0 0 0 0 5.02 

0 0 0 6L1 492 

0 0 0 1210 6440 

DRAFl' 06-Sep-95 



Attachment B. III (Co,ntinued) 

B ELEcIRlcALWIRING 

PIPING (OVER 49 

PIPING ( 2 1 E  To 49 

C PIPING(OVER4') 

PIPING (21/2' TO 49 

E CONCRETE 

UAYF'IPXNG 

G FEEDERCABLE 

Totals by segregation Category: 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

231 
8.06 
227 
513 
9.75 
136 

252 
57 

1.08 
15.1 

0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 

1990 
26500 
0.802 
11.5 
8.64 
30.1 

~ 

0 0 0 38.4 2000 

0 0 0 729 26500. 

B.IIIPage- 432 0 
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Attachment B. III (Continued) 

B ELECIRIWWIRING 

PIPING (2' AND LESS) 

PIPING (ZIP TO 4') 

PIPING (OVER 43 

C PIPING(2'ANDLESS) 

PIPING (%Inm TO 43 

PIPING (OVER 4') 

E CLAYPIPING 

CONCRETE 

G F€EDERCABLE 

I WCPIPDlG 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

OTHER 

OTHER 

METAL 

OTHER 

0 0 0 1.32 0 
0 0 0 4.61 0 
0 0 0 252 0 
0 0 0 22.4 0 
0 0 0 753 0 
0 0 0 105 0 
0 0 0 11s 0 
0 0 0 2600 0 
0 0 0 028 0 
0 0 0 249 0 
0 0 0 0.836 0 
0 0 0 11.7 0 
0 0 0 118 0 
0 0 0 289 0 
0 0 0 0 31.7 
0 0 0 0 452 
0 0 0 0 1670 
0 0 0 0 2203 
0 0 0 0 16.4 
0 0 0 0 n 
0 0 0 0 0.025 
0 0 0 0 122 

0 0 ' 0  140 1720 

0 0 0 3040 22700 

a RmPape- 433 



.Attachment B. III (Continued) 

B ELECTRWWIRING 

PIPING (OVER 43 

PIPING (%IN TO 4.) 

PIPING (2’ AND LESS) 

C 

PIPING (2-1129 m 49 

PIPING (OVER 4’) 

E OoNcRETr 

CLAYPIPING 

G FEEDERCABLE 

I Pyccomm 

PVCPIPING 

TotntPbySepgationCstegorj? 

METAL 

METAL 

=TAL. 

METAL. 

METAL 

METAL. 

METAL. 

OTHER 

OTHER 

METAL 

OTHER 

OTHER 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 0 0 46.7 

0 0 0 73 349 a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.712 
248 
55.3 
12.50 
7.46 
104 

231 

O M  
228 

0.829 
11.6 
6.14 
139 

0 
0 

‘ 0  
0 
0 
0 
0 
0 
0 

20.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

320 
4270 
15.3 
219 
13.5 

41 
0.215 
6.63 
0.201 

0 0 0 1530 4590 

B.mPape- 434 a 



Attachment B. III (Continued) 

B ELECTRICALWIRING 

F"ING (OVER 4') 

C 

E CLAYPIPING 

CONCRETE 

G F€EDERcABLE 

I PVCcOMlurr 

METAL 0 0 0 3.44 0 
0 0 0 12 0 

METAL 0 0 0 11.7 0 
0 0 0 264 0 

METAL. 0 0 0 1.29 0 
0 0 0 29.3 0 

OTHER 0 0 0 0 229 

0 743 OTHER 0 0 0 
0 0 0 0 990 

METAL 0 0 0 0 15.3 
0 0 0 0 53.2 

OTHER 0 .o  0 0 0.181' 
0 0 0 0 5.56 

0 0 0 16.4 113 

0 0 0 305 1380 

0 327 0 0 0 .  

a B.IUPage- 435 



Attachment B. III (Continued) 

A SIRUCTUULANDMISCSlEEL. 

B ELECTRICALWIRING 

PIPING (OVER 4') 

C 

E CLAYPIPING 

CONCRETE 

G FEEDERCABLE 

I WOOD 

METAL 

METAL 

METAL 

METAL 

07HER 

OmER 

METAL 

07HER 

c 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

825 
337 
1 .w 
6.76 
31.8 
720 

3.53 
80 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

2.4.2 
345 
122 

1630 
6.68 
23.3 
46.1 

3110 

0 0 

0 0 

~~ 

0 120 

0 1140 

200 

5110 

RIIIPagc- 436 

DRAFT -95 



Attachment B. HI (Continued) 

H COPPERPILE OTHER 0 0 0 1370 0 
0 0 0 4m 0 

TotPlsbySegrcgntionCntegory 0 0 0 1370 0 

. 0  0 0 47800 0 

a RIIIPape- 437 
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Attachment B. IU (Continued) 

A STRucIuRALANDMISC.SlEEL 

ELECTRICAL- 

C HVACEQUIPMENT 

H P E R S O N A L P R ~ E Q U I P M E N T  

I 

FABRIC ROOF 

METAL 

PAINT 

METAL 

FAINT 

METAL 

FAINT 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

METAL 

DUST 

METAL 

METAL 

PAINT 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.Ooo618 
0.00661 

0 
0 
1 

40 
0 
0 
0 .  
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

45 
184 

0.664 
7.1 

241 
120 

0.05% 
0.5% 

210 
O.ooo928 

0.00992 
0 
0 

0.027 
8.1 

0 
0 

O.oop4 
0.025 
0.113 

12 
0.192 

1 . 7  

0.0131 
0.0375 

6 
0.003 

0.9 
0.O00103 

0.001 1 
0.0425 
. 28.1 
0.223 

147 
1.67 
51.7 

0.892 
21.6 

5.25 

0.000612' 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 0 0 56.6 0 

40 0 0 794 0 



Attachment B. III (Centinued) 

A STRUCTURALANDMISC.STEEL 

B WACEQUIPMENT 

DOORS 

WACEQUIPMENT 

DOORS 

C WACEQUIPMENT 

H P E R S O N A L F ' R ~ E Q U I P M E N T  

I 

FABRICROOF 

FABRIC WALLS 

PAWT 

METAL 

METAL 

PAINT 

PAWT 

METAL 

mAL 

PAINT 

OTHER 

OTHER 

OTHER 

O T I W  

0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.996 
10.7 
675 
275 

0.054 
13.5 

0.113 
1.2 

0.00155 
0.0165 

241 
120 

0.006 
1.5 

0.000172 
0.00184 
0.0551 

36.4 
0.289 

191 
2 5  
ns 
1.17 
363 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0' 
0 
0 
0 

~ 

0 0 0 751 0 

0 0 0 763 0 
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Attachment B. III (Continued) 

A STRUcruRALANDMIscSTE.EL mAL 

PAINT 

B D O O R S  PAINT 

METAL 

H pERsoNALpRoTuJrrvEEQuIpMpsToTHER 

I FABRICROOF OTHER 

PERmNALPRoTEmEQuIpMprr OTHER 

FABRIC WALLS O-riER 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 

13.1 0 
53.5 0 

0.193 0 
207 0 

0.0661 0 
0.707 0 
I .41 0 
70.7 0 

7.59 0 
0.5 0 

15.5 0 
0.0602 0 

39.8 0 
0.358 0 

11.1 0 

0.0115 0 

0 0 0 117 0 

0 0 0 201 0 



Attachment B. III (Continued) 

A SlRUCTURALANDMIx.SEEL. 

MISCEUANEOUSELECTRICALITEMS 

HVACEQUIPMENT 

ELEcrRIcAL.FDcruREs 

DOORS 

C 

HVACEQuIpMEKf 

ELEXXRICALEQUIPMENT 

HVACEQUlPMENT 

H PEXSONAL~OECTIVEEQUIPMENT 

I FABRICWALLS 

FABRICROOF 

P n r s O N A L P R ~ E Q U I P M E N T  

METAL 

PAINT 

PAINT 

PAINT 

PAINT 

METAL 

METAL 

METAL 

PAINT 

METAL 

PAINT 

MErAL. 

METAL 

DUST 

PAINT 

METAL 

METAL 

PAINT 

PAINT 

METAL 

OTHER 

OTHER 

OTHER 

OnER 

0 
0 
0 
0 
0 
0 
0 
0 

o.Ooo81 
0.00867 

1.5 
60 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 '  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 '  0 
0 0 
0 0 
0 0 
0 0 
0 ' 0  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

100 
408 
1.48 
15.8 

0.00289 
0.0309 

0.00112 
0.012 

0 
0 
0 
0 

11.5 
460 

0.099 
25.2 

0.0444 
0.475 
0.713 

114 
0.0781 

1.67 

1.74 
10.3 

0.0161 
0345 
0.122 

1.3 

7.2 

0.8 
0 . m 2 1  
0.00343 

o.ooo125 
0.00133 

0.01 1 
28 

0.0505 
33.4 

0 
0 
0 
0 

0.265 
175 

0.835 

83.5 

o m  

0.019 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.54 
47.8 
3.62 
112 

0 
0 

125 0 0 118 916 

60 0 0 1340 160 
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Attachment B. III (Continued) 

A STRUCTURAL.AM)MlSC. STEEL. METAL. 

PAINT 

B ELECTRICALFXIURES METAL 

MIscaLANEousELEcIRIcALrrEMs PAINT 

METAL 

DOORS 

HVACEQUIPMPJT 

H pERsoNALPROTEcrrvEEQuIpMEM 

I FABRICROOF 

pERsoNAz.PROTE~EQUIPMENT 

FABRIC WAUS 

PJUNT 

DUST 

PAINT 

METAL 

PANT 

METAL 

PAINT 

METAL 

METAL 

PAINT 

METAL. 

PAINT 

METAL 

PAINT 

METAL. 

OlHER 

OTHER 

OTHER 

OTHER 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 .  
0 
0 
0 

1.5 
60 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 . m  1 
0.00867 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 '  

? 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I00 
408 
1.48 
15.8 

114 
0.122 

1.3 
115 
460 

0.00289 

0.0161 
0.345 
0.0444 
0.475 

0 
0 

0.00112 
0.012 
0.207 

7.2 
0.109 

1.16 
232 
116 

1.74 
10.3 

0 
0 

0.189 
25.2 

0.000321 
0.0@343 

0.m 
0.8 

o.Ooo125 
0.00133 

0.021 
2 8  

0 . W  
33.4 

0 
0 

0.265 
175 

0 
0 

0.713 

0.0309 

0 -  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 

3.62 
112 

0 
0 

1.54 
47.8 

Totab by Segrrgation cstegorg: 1.5 0 

60 0 

~ 

0 119 916 

0 1370 160 
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Attachment B. IU (Continued) 

A SIRUCNRALANDMISC.~ METAL 0 0 0 11 0 
0 0 0 44.9 0 

PAINT 0 0 0 0.162 0 
0 0 0 1.74 0 

B DOORS mAL 0 0 0 1.1 0 
0 0 0 55 0 

ELEcIRlcALlRANsFoRh4ERs METAL 0.5 ' 0 0 0 0 
20 0 0 0 0 

MIscELLANEous~c!AL-rT€Ms PAINT 0 0 0 0.0132 0 
0 0 0 0.142 0 

METAL. 0 0 0 1.25 0 
0 '  0 0 M 0 

PAINT 0 0 0 O.Ow206 0 
0 0 0 0.oOp 0 

PADIT 0 0 0 0.0514 0 
0 0 0 OS5 0 

METAL 0 0 0 , 0.335 0 
0 0 0 1.99 0 

DUST 0 0 0 0.00311 0 
0 0 0 0.0664 0 .  

ELEcTRIcAtTRANsFoRMERs PAINT 0 . m 9  0 0 0 0 
0.00417 0 0 0 0 

HvAcEQLnPMENT METAL 0 0 .  0 0.054 0 
0 .o  0 1.8 0 

c . .  METAL 0 0 0 0.006 0 
0 0 ' 0  02 0 

PAINT 0 0 0 0.0000229 0 
0 0 0 O.ooo245 0 

H P€RSONALPROTECIlW- 0- 0 0 0 0.0161 0 
0 0 0 10.6 0 

I OTHER 0 0 0 0.0843 0 
0 0 0 55.8 0 

FABRIC WALLS OTIIER 0 0 0 0 0.183 
0 0 0 0 5.68 

FABRICROOF OTHER 0 0 0 0 0.417 
0 0 0 0 129 

TotpbbySegregptionCatego~y: 0.5 0 0 14.1 Q6 

20 0 0 223 18.6 
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Attachment B.IV , 

Calculation Details for Contaminated Weights 

Acid Brick (4- Thii) 
AswUnptf0ru.- 

Total Volume of Acid Brick (3q.W cTakeoff-QuanMy, ' 

TOW Volume of Acid Brick (cuA) Ulnbulked-Volume> 
Denslty of Add mck ( lWwA)  

3 Acid Brick fhidmsss (in.) 
-3 Total V d u m  (cuff) 

- Weight&Acid Brick (lb) = 
=> Mass of Acid Brick (Kg) = 

ephalt (4- Thii) 
Auumptions: 

TOW Volume of Asphalt (cu.yd) <Takeoff-Quenti?p 

total Volume Of Asphalt (wA) Ulnbulked-Volume> 

->&halt T h i i  fin.) 
-Total Surface &ea (sq.ft) 

Density Of Asptlatl (lb/cu.fL) 
=, Weight &Asphalt (lb) = 
=+ ~ S S  ofAsphan (KS) = 

kt i ing  tnsutation: 2- m i  (10% contaminated) 
Asnnnptions: 

TOW Are0 of lnwrlolion (q.ft) 
Perrent of Total Area ContamiMted 

Denstty of Insulation (Ib/Eq.fr.) 
' Total Area Contaminated (wff.) 

=a Weight o f  ImUtatiOn (lb) = 
-3 Mass o f  Imulatiofl (Kg) = 

kiting M i  
Assumptions:. 

TOW  res of oemolirion (sq-n) ' 

Densily of W i n g  Maerial (lWsq.iY) 

. 

=a WeigM of Insulation (lb) = 
= Mass o f  Insulation (Kg) = 

:lay Pipine - 1W ID 
Vdume and Weight of Cby Piping - NorrComtaminated 

AssunJpflons: 

. 

. Clay Piping Thickness (m) 

total Lu.ng!h of Clay Piping 
Average Clay Piping Diameter (m) 

9 eTakeoff-Quantitp 

=> Una Surface Area of Clay Piping - (sqARF) 
=> Total Surface Area of Clay Piping (sqft.) = 

Total Vdume Clay Piping d o  Void Space 
Totel Volume of Pipe (w.fL) 3 Ulnbulked-Volume, 
Cky Piping Weight Factor (IbsI7n.R) = 
Weight of Piping (tons) 3 <Weigh@ 

=> Total Mass of Piping (Kg) = 

OlIQBte C d .  beams. col~mm. v~alls and dabs): FRst Lerel -Top lr 
A s m p t i o ~  

Total Volume (af~) cTakeoIY-Quanti?p 
Average Thlcknasr (in) 

Thldmess of Cotnamination in Walls (m) 
Total Surfaca Area of Walk - one side (sqff.) = 

-> Total Voluma d &otamr& . 'on in Walls (cu.ft.) = 
oensny Of Walls (lb/cuA) 

=> WfaigM of contaminarion in Walk (lb) = 
=> Mass of Contamination in Walk (Kg) = 

O w e @  find. beams, mlumns, walls and slats) - Second Level: Second 1R 
Assumptions: 

Total Volume (cu.fr.) 
Average Thickness (in) 

77t/ckness of Contaminauon in Waus (in) 
Total Surface Area of Walk - one side (sqff.) = 

=> Total Volume of Contamination in Walls (cuff.) = 
Denslty Of walls (lb/cu.Iz) 

=> W-M of Contaminati~ in.Walls (lb) = 
=> Mass of Contamination in Walk (Kg) = 

---r 
620758 

20,692 
20691. 

2.896.86 
1.31520 

2-6 
4 

1657146J 
552383 552382: 

44.743.m 
20.313.30( 

81 

931,803 
100 

0.75 
931 rn 
69885; 
317.W 

l%*W 
1.5 

294.06s 
133 .S  

w.222 
10 

0.75 
0.00 

0 
0 

7.913 
140 

553.29 553.9 
502,400 

3,697,929 

. . .  

15.739.300 

a697.929 
8 

0.5 

150 

5.546.893 

231.121 

34.668.082 
15.739.300 

1,315200 

20,3133 

317.30 

133.m 

15.73930 

r 
502.400 

, 

i 

1.315. 

20.313; 

3171 

502.4 
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Attachment B.IV 
Calculation Details for Contaminated Weights 

FEMP-OCRRVFS-DRAFT 
Septemberll. 1995 

hncrete (id. beams. cdumm. walk and slats) - Thid Lsvsl : Next j. 
A.%wnpuo~* 

Total Volume (CUR) 
Avenge l7Uckms.s (in) 

Thickness of Conmminafion in WaUs (in) 
T W  sulfate Area ofwalk - one side (sqfl.) = 

=> Total Vdume of Cantamination in Walls (aft.) = - WeigMofContamination m Walk@) = 
=a Mass of Contamination in Walls (Kg) = 

Dendry of WaUS ~a/cult) 

(id. beams. c d u m .  -and slabs) -F& M : Baam 4' 
I rwmpt iom 

Total Volume (e) 
Avorogel7U~ess(7n) 

Thickmu of Contamination In Walls (ii) 
T W  Surfaoe Area dWalk -  ne side (w.ft.) = 

=a Total Vdume of Contamination in Walk (CUR) = - Weight o f  Cantamination in Walls (lb) = 
=) Mass of Contamination in Walls (Kq) = 

oenrliy of Walls pkILfL) 

bnduiime: 2= and Less 
Metal Vdume and W-M dConduim - Norrcondamina(ed 

ASSlUnp#Otk% 
Total Len- of Conduff Iy) 3 <lakeoff-mumftp 
Avenge Conduff obmeter (m) 

TOW Volume oftipe ( c u . ~ )  9 cUnbulked-Volume> 
Conduit Weight FactDr (Ibdn.rz) = 
WelgM of Piping (tons) 3 < W&ghP 

-UnitSurfaceAreaofConduit-(sqflRF) 
=a Total SuIface Area o f  conduit (sq.ft.) = 

=> Total Mass o f  Piping (Kg) = 

PaintonOubideJofcanduil 
ArwmrpUOfJS.. 

Topal L e n e  of Conduit (l.9 
Awmge Conduit O h e t e r  fin) 

Thickness of Dud (mil) 

= unit surface Area of conduit (sqffJLF) 
= Total surface Area o f  Pipe (SqR) = - Togl Volume of Dud (cufl.) = - Weighl of Dust (lb) = - Mass o f  Dust (Kg) = 

D e n d r y O f P a j n t ~ ~ )  

OnduiUWim: 2 - l E  to 4- 
Metal Vdume and Weigh of Conduitlwim - Naccomtaminated 

Assumptions: 
TotalLenglh of Condutt Iy) 3 <lakeoff-C&anmp 
Average condun Dhneter (In) 

=z Unit Swface Area d Conduit - (sqflJLF) - Togl sraface Area o f  conduit (sqft.) = 
Total Volume of Pipe (w.k) 
Conduit Wdght F e r  (lbshft) = 
Weight of piping IyDns) 3 <Weigh* 

eUnbulked-Volume> 

=3 Total Mass o f  Pipins (Ke) = 

paint on outside d Conduit 
AssumpUons: 

Total Length of Conduit 
Average Conduit Diameter (ii) 

=> Unit S u h  Area d Conduit (sqfuLF) 
=> Total Sdam Area d Pipe (sq.8.) = - Total Volume o f  Dust (cufl.) = 

=, WeigMdDust (lb) = 

Thidrnats of ousr fm.9 

Denstry of Pam (lhfcu..n) 

=.MassofDust(Kg)= 

3,697,92! 
1 

q697.9Z 
6 

4 

154 

5 

93.5 

92,410 
4 

1.067 

f.978 
13 

591 

9 v 1 0  
4 

1.067 

5 

93.5 

125.914.50( 

. 8% 

1.7w 

961 .so 
9709 

i 
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Attachment B.lV 
Calculation Details for Contaminated Weights 

MehlVdume and Weigh! o f  ConduiMNire - NonComtaminated 
Aswm@oK* 

TOW Length of Conduit ly) = cTakeoff_Quentjtp 
Av- ConduhOliuneDer fur) 

TOW Volume of Plpe (cu.f&) 3 Uhbulket-Vokrme, 
Condull Weight Famr (Ibdmft) = 

- unit surface Area d conduit - (SqflRF) 
-Total   area of conduit (SqR) = 

Weight O f  Piphg (?OM) CWeighD - Total Mass o f  Rping (Ka) = 

PaintonOcdsideofCondud 
Assumpttons: 

ToEd Langh of Condull ly) 
Average Condull Diameter (in) 

mi- or ousr (mi/) 

OenSny of Paint (lb/w.f&J 

- lhil sufhce Arsa o f  condud (SqftJLF) - Total Surfam Area of Pipe (sq.fl.) = 

=+ Tobl Volume d Dust (CUR.) = 

=+weight o f  Dust (lb) = 
= + k O f & & ( K g ) =  

DQS 

Meai V d m  and WdgM o f  Piping - Noncomtaminated 
A w m p t i o m -  

Total Am8 of Doors (sqa 9 <Takeoff-Quantifp 
Avemge Door Thlclrneu (in) 

ToEd Volume ofDoors (cu.f&) 3 cUnbulket-Volume~ 

weigh2 of Doors (Zons) 3 cW&ghD 

=+ Total V d m  o f  Doors (cu.ft.) = 

=+ Total weigh! fador (Ibslcu.ft) = 

=a Total Mass o f  Doors (Ka) = 

PaionoldsideofDOor 
Awmpfiom: 

TOM Are0 Of  DoW - 2 f i d a  (*a) 
Nckness of Palnt on Doors (mil) 

Denshy of Paint (lb/cu.fL) 
- Total Vdume o f  Pain! (cull.) = 

=, WatgM of Pain1 (lb) = 
=,k o f  Pain! (Kg) = 

ywan (Gypscan R-dI 13'4- Thii) 
Asumptions: 

TOW Volume of Drywall (sq.lg <Takeoff_ouamirY+ 
-Drywall - (in-) - Total Vdum (ar.ft) 

Total Volume of Dtywall (cU.n) cUnbulket-Voiume> 
Wdght Foctor of Drywall (lb/sq.tt) 

==WeigMdDywall(lb)= 
=MassofDlywall (Kg)= 

ldwoa 
wtal V&m and weigm of pipins - - ' e d  

TOW ~ r e e  or ~ ~ c l w o r *  (q.rt) 3 C T ~ ~ ~ ~ O ~ ~ - Q U M M Y +  
A-CI ouawork m i m e  (in) 

A.5sulnpuons: 

- unit Surface Area dDud (SqftJLF) 
=, Total Linear Feet d Duc(wor(r (In-ft.) = 
-3 Total Volume of Duc(woc(r (cull.) = 

Total Volume of Dud (cu.fL) 9 cUnbulket-Volume> - Total weight factor (Ibskqft) = 
Weight o f  Ducfwork (tons) 3 c W&gm 

=+Total hltass o f  Ducrwwk (Kg) = 

7fo89 
8 

2094 

1,978 
27 

764 

72089 
8 

2091 

. 5  

93.5 

61,322 
2 

l o p 0  
40 

2044 

722.W 
10 

7 8 7  

326f6264 
0.7s 

2 0 m  
3.3 

8.700 

808.1M 

Page 3 of 15 



Attachment B.IV 
Calculation Details for Contaminated Weights 

PaintonOutsidedFDdures 
Avemge Surtxe Area per Fimm, (+E) 

=+ Total Sutface Area of FDdures (sqft) = - Total Vdume d Paint (cuft) = 

-WeigMofPaint(Ib)= 
3 Mass o f  Paint (Kg) = 

m-~rr or Pelnt (mq 

oantiy Of  Palnt (lWCu.ft) 

64,706 

4.5 

705,226 
1774.ssO 

l e 2 2 6  
ZOO 

70 

787 

73,032 
s,= 

25 
1629 

10.0 

7 0  

787 

334 

Page 4 Of 15 

53s 

50.41: 
22.m 

sx 
100.831 
45.m 

5392 

24264 
ll.Oo(1 

1.012.jOa 

210,451 

175 

32.795 
14.900 

2.0 

1623 
147.900 

130.315 

108.6 

20.307 
9200 

303.300 

45% 

14900 

9200 

FEMPQu3.RvFs-DRAFr 
September 11.1995 

1,0123c 

147.90 

11.a 

157.1C 



i- 7 1 7 2  
Attachment B.IV 

Calculation Details for Contaminated Weights 

12649.4 

16 

187 

Toal Volume of Transfonnen Ulnbulked-Volume>(cu.fr.) 

TNdrneu of polnt (mil) 

Density of Paint (Wcu.&) 

=a Total Surface Area o f  Items (sqft.) = - Total Volume o f  paint (aft.) = 

=, Weight of Paint (lb) = 
3 Mass dPainl (KQ)= 

rr 

I - Total S u m e  A n a  was computed on a per record bases Value was adjusted to te 
I 

ledrieal wrring - 1’- OD 
V o l u m e d  W a M  of- W m  - 

A c w m p f f ~  
TOW Lenm of Deetdlcel Wlrlng (v) 3 <Takeoff-- 
Average UecmcOl Wrlng Dkm- (In) 

37,704 
1 

0.26 - una slrrcace Area o f  EledJid w* - (SqRRF) 
=> Total Surface Area o f  uedrical Wiring (sq.ft.) = 

Total Volume €ledriel Wmng w/o.Void Space 
Total Volume of Pipe (cue) 3 U/nbulked_Volume> 
BecUicai Wiring Weight Facnw (IbsRn.ff) = 
Weight of Piping (tons) 3 Weigh0 59 

206 
9 4  

13 Total Mass o f  Piping (Kg) = 

ruipment=J--(Epuipment) 
Assumptions: 

Total Volume of Steel ( C U . ~ )  <Takeoff-Quantii)rr 
Total Welght of items (tons) <Weigh0 

=>Total h s s  ofttems (I@) = 

iso,m4 
3750.35 

UntonOutsideof~erns , 

Auumptionx 
TOM Volume of Equipment (cu.fr.) lW,Ol4 

1.31 Unit Su-ce Ama of Equipment (q.NcuR) 

mcknerJ of Paint (d) 10 
.E=+ Total Surface Area of Equipment (sqfl.) - Total Vohm of Pain! (CUR.) 

3 Weight of Paint (lb) = 
-MassofPaint(Kg)= 

oensny of PaM (lWWA) 187 

terior Metal Wall Pa& - Rocsss Areas: 26 Gauge 
Metal Vohrme and Weght o f  Piping - Noncomtamid 

Assumptfon% 
Total Arw of La MW Pun&(sq.ft) 3 <T&eolY-Quan 
Average Ductwor& Thickness (In) 

=) Total Vdume o f  Int. Metal Panel (cuft.) = 
percent Volume hawse due to conum-on 

Toal Volume of Pipe (CUJL) 9 U/nbulked-Volumew 

Welght ofpiping (tons) 3 (WeighD 

=rPanel&Comgatm . Materiais volume (cufl.) - Total weight h c b r  (lWsqJt) = 

=>Total Mass o f  Piping (Ks) = 

2653190 
am98 

35 

591 
1.1 

145.8 

Paint on OnesideofMelalpanel 
Acscmrptlonr: 

TOW SUmKe Arap O f p e n e l s  (sq.fr.) 265,190 
7Nckne.s Of Paint (Ins/) 10 

=> Total Vdume of Paint (tuft.) = 

=+ Weight o f  Paint ob) = 
=+ Mass of Paint (Kg) = 

Density of Paint Ilb/cu.&) 187 

teriOr Ttansite Pa&: 7/16 T h i i  
Assumpffoonsr 

TOW SUrkKe Am49 of penels (sq.fr.) 479,la 
oensiiy of Panels (lblsq.fL) 4-1 

=, Weight of Panels (lb) = 
=)Mass of Panels (Kg) = 

2.71i 

4J 

74: 
.a 

t acbnl (shai 

9.87: 
2M 

59.( 
53.m 

3.405% 

1965% 

1Y 

30.624 
13.W 

438 

581 

1459 
132.W 

. z1.a 

41,32326 
18.8oc 

1,964.408 
a91 .m 

1 wlculajons. 

13900 

18,800 

891.800 

53 

3,405, 
3.4193 

1513  

891.a 
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Attachment B,IV . FEMpou3mFs-DRAFr 
septemberll. 1995 Calculation Details for Contaminated Weights 

AuumpUons: 
Tow Volume of Fade (sqw <Takeoff-Quan~ - Fakic Thidrnsss (in.) 

-Total Vdume (cufl) 
TOW Volume of F a d e  (cue) Cunbulket-Volume:, 
Weight Focror of F a d e  (ot/sq.yd.) - WeigM of Fabric (lb) = 

=r, Mass of Fabric (Kg) = 

abricRoof-31mJThiJoless 
Awumpuons: 

Totel Volume of Fubdc Roof (Sery <Takeoff-Quent@w 

Total Volume of Fabric Roof (cufL) cUnbulkeb_Volume: 
Weighz FntDr ot Fabric Roo2 (dsq-yd) 

- Fpbric Roof fMmes (im.) 
p+ Total Volume (arfl) 

=-W&gMofFabricRoof @)= 
=> Mass of Fabric Roof (Kg) = 

abricwalk-31 rni l lhidms~ 
Auumpllwut 

Totel V d m  of F&fc Wags (sqJr) <TakeoU-Quantitp 

Torel Volume of Fabdc WauS (cu.f~) Ulnbulked-Volume 
Weiaht Factor of FabHc WeuS (dsq.yd.) 

55% Fabric Walk l h i i  (in.) 
=> Total vdume (cuff) 

=+ Weight of Fabric Walk @) = 
Mass o f  Fabric Walk (Kg) = 

Beder cable - 1.7- -00 
Volumeand Weight of Feeder Cable -Noncomtaminated 

TOW Len@ of Feeder Cable lyl- <Takeoft-Qi~anfi~ 
Average Feedercable Diamettwfm) 

Assumptions: 

=> Wd S h  Area of Feeder Cable - (S+fULF) - Togl Sutfam Area of Feeder Cable (sq.ft.) = 
r=) Total Volume Feeder Cable wlo Void Space 

Total Volume of Cable ( a f t )  3 Ulnbulket-Volume:, 
Feeder Cable Welght Faczor (lbs4n.R) = 
Wdght of Cable @IW) <WeighD 

Total llAass d Piping (Kg) = 

re Brick (4' Thick) 
&swnpDiontl 

TOW volume of F h  mck (sq.R) <Takeoff-Qluniirv, - Fm Brick mcbless (ii.) - ~ o t a l  volume (wn) 
oanzlyOfFirel3d&~CuR) 
Tow Vohnne of Fire 8rick (wA) CunbuIkd-Volume, 

==WeigMofFireBrick(lb)= 
=* Mass of Fue Brick (Kg) = 

mr Tile (114- Thick) 
AsurmpblO% 

Total Volume of Floor TUe (sq.ft) <Takeoff-QwMV+ - Rmr Tde T h i i  (in.) - ~ o t a l  VOIW (at.n) 
Total Volume of Floor m e  (at.&) cUnbulked-VoIume:, 
Weight Foaor of Uoor Tile (lbfsqfL) 

3 W e - m  of Fbor T I  (lb) = 
=z Mass d Roor T I  (Kg) = 

7382s 
ami 

36 
24 

148ooO 
am 

382 
24 

68200 
0.031 

176 

70,- 
1.7 

0.45 

1,718 
s74 

320.75 

16770 
4 

s,=J 
740 

17- 
0.25 

3,779 
2 

35 .: 

2 . a  
1 .oo( 

3821 

24,663 
11m 

1762 

11367 
52OC 

31 $56 
i , i i a  

=.a 
291 200 

5590.0 

782.600 
355.300 

3719.4 

357.062 
162.100 
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Attachment B.IV , 

Calculation Details for Contaminated Weights 

iV= Equipment (Equipment Type 2) 
Assumptions: 

T O M  Volume of steel (cult) <Ta&eoff-QuantilY+ 
T O M  Weight of mvnS (tons) <Weigbe 

=+Totalkssoftlems(Kg)= 

'aintonoulsideofllems 
Assumptions: 

Total Volume of T e e  2 Equipment (cu.R) 
 nil s u m  m or&uipment (sq.ruw.n) 

=+ Total surface &ea o f  Equipment (sgfl.) 
lhlcbrerr of pplnt (mu) 

-Total volume dPainl (cufl.) 
Denriy of Palm (Ill/cu.rL) - Weight o f  Paint (lb) = 

-Mass of Paint (Kg) = 

~ t e h  W Wall Panats - procasS &WS: 26 Gauge 
Metal Vdume and Weight of Rping - NonComtarninated 

TOW  reo o r w  MW paneqsq.n) = < ~ a * e o t ~ - ~ ~ a n ~  
Averoge Ducnvot& Thickness (in) 

=> TO~A v d m  of ~nt ~ e t a i  panel ( c u q  = 
Parrent Volume lncreow due to conugation 

= = = P a n e t & c w l u @ o n ~  . Vdume (wfl.) 
Total Volume oftipe fur.&) 3 Wnbuik&-Volume> 

Weigh of Piping (tons) 3 <Weighb 

f Arrumptiom 

Total weight factor (IbJsq.ft) = 

-Total Mass of Piping (Kg) = 

PainlonOnesicledMetalPanel 
Assumpti0n.s: 

Total &itface A m  of panels (sq.R) 
77kknes of Paint (mi - Total Vdume of Paii (cufl.) = 

== WeigM o f  Paint (lb) = 
Density of Paint (Ib/cuxt.) 

=> of Paint (Kg) = 

teriorTansilepanek:11CThidc 
Aswmptions: 

Total Surface Anu of Panels (sqft.) 
Density of Panels (WsqJL) 

=+ Mass d Panels (Kg) = 
-Weight of Panek ob) = 

?ad Fkshing: 1lgThi 
Metal Volume and WegM of Piping - NorrComfarninated 

Assumptions: 
Total we/ght of Lead F k b h g  (Us) 3 *Ta&eoff-QwnM 
Torel Volume of Pipe (uR) 3 Ulnbulket-Volume> 
A*erage leed Flashing 7Wckness (in) <1/87 

== Surface Area of Lead W i n g  (sqfl.) - Total weiqm fador (lWcu.ft) = 
Welght of Piping (tom) 3 <WeighD 

=> Total Mass of Piping o(9) = 

m 
Metd V d w a n d  W a M  dlouuers- Norrcanaminatd 

Aswmptions: 
70611 Anw, of Lowen (sq.rt) 3 <Takeoff-QuantftY, 
Total Volume of Lowars (CUR) 9 Wnbulket-Volume2 - Average(hidmsss of each louver (in.) = 

=+Total Mass d Louvers (Kg) = 
WalgM Of LOUVWS m S )  3 Weighb 

71,Sli 
376.1 

71,Sli 
lA7 

, 16 

181 

40,909 
40m 

35 

91 
1.1 

215 

40,- 
10 

187 

597,571 
2.3 

49 
0.125 

700 
17A2 

8,861 
1,477 

29.S 

341,501 

105,lZ 

81 

1 6 s  
7.4w 

6i 

91 

222 
20.m 

34.1 

6375 
2m 

1,360.613 
617.700 

0 5  

17 
15.800 

2 

26.800 

740( 

2 m  

61 7.700 

September 11.1995 

15.80( 

26.m 
28.N 
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Attachment B.IV 
Calculation Details for Contaminated Weights 

Arrumptlonsr 
Total Arsp of Lo- - 2 sides (s@) 
Thlclmest or point on Louvers (mil) 

Density ofhlnt  (ra/cu.E) 
-= Weight of P s i  (lb) = 
== Mass of Paint (Kq) = 

Mascuuy (im. Mpomy snd Wasmy Walk): F i  Level l G ? W  

-Total vdwneof pabrt (cuft) = 

Assumptionr: 
TOM - AIW or waur (we) 
IhlcLmass of WauI (In) 

Thlclmerrofbnbamlnailonin W&@I) 
r=, Total Vdume of Walls (CUB.) = 

==Total Volume ofcordamrnaton m Walk (CUB.) = . .  

in Walk ob) = -weigMofCaWWlah 
== Mass of Contamination in Walls (Kg).= 

. .  Density of weus (lhfwA) 

bbsonry (ii. Masonry and Masonry Walls): Second Level 1 F  T h i i  
Arrumpttonx 

Tow Surhce Anm of Walls (*A) 
~ h l c l m e ~  or w e  (~n) 

mchmss or contaninaton in walk (in) 

Den+lty Of  waus WWA) 

- T0ta)VdUme of Walk (CUR) = 

=, Total Volume of Contamination m Walls (CUR) = 

=+ Weight of C o n l a m i i  in Walls (lb) = 
t== Mass of Contamination in Walk (Kg) = 

hsonry (inc. M;lsonry and Masonry Want): Thii Level T T h i i  

TOW  res or w a u ~  (-.e) 
midrnuss of WaUs (In) 

-ass of bnramlnation in Waffs (In) 

~ensny of walls w c u n )  

. 
AEEumpuons: 

3+ Total Volume of Walls (CUR) = - Total Volume of Contaminaticn in Walls (wfl.) = 

3 Weight ofcontamination m Walk (lb) = 
Mass of Contamination m Walk (Kg) = 

ksowy-(ii. Masomy and Masonry Walis): Fanth Le& C Thidc 
-ptiwu: 

Totel sun%tw Amn O f  Walls (sq.R) 
ThlClme++ of weus (ii) 

-= Total Volume of Walls ( c u ~ L )  = 

==TotalVolumeofcontamugtron - Weight of Contaminath m Walls (lb) = 

. 
ThidOnr+t of ContamIdon in Walls (in) 

in walk (cufl.) = . .  
Dancily of waus WCUE) 

Mass of Contamination in Walls (Kg) = 

&miat Handling Equipment (Equipment Type 4) 
Assumptiom: 

Total Vdume of steel (CUR) <T'eoff-Quanlity+ 
Total Weight oftrems (tons) <Weigh* 

-TotaltlkSofltI3lSO@)= 

'aintonoIltsideofnems 
Aswnnpuom: 

Total Volume of Type 4 Equipment (CUE) 
Unlt Surface Area ofEquipment (sq.f~/cuf~) 

mickneu o f M t  (mil) 

Oensny of Paint (ra/aA) 

- Total surface Area of Equipment (SqA.) 

-Total Vdume of P a i i  (CUR) - WeigM of Paint (lb) = 
==+ Mass o f  pad (Ks) = 

17,722 
10 

187 

u 
8 

a5 

55 

-430 
8 

a5 

55 

I 

3 

55 

55 

114,527 
714.69 

. . .  . .  . 

174,527 
a89 

10 

787 

1 

2.7f 
1.x 

27228 

17.01 

' 9351 
424.a 

27228 

17.01 

935.98 
424.90 

272s 

102.10 

5,615.91 
2.549.60 

272.28 

136.14 

7.487.88 
3.399.50 

648.90 

101.92 

8! 

15.88 
72a 

4 2 4 s  

4 2 4 m  

2.549.6OC 

ROO 

6.7982 
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Attachment B.IV 
Calculation Details for Contaminated Weights 

letal Panel Roofing - -Areas: 26 Gauge 
Metal volume and weight of Piping -Noncomtaminated 

Acwmptions: * 

TOW Aree or Roofing Metaf Pune&(sq.lp 9 <Takeoff-Q 
Average DucnWork Thickneu (in) 

=s Total Vdume d Int. Metal F h d  (cufl.) = 
Percent Volume lnaaase due to comgm.on 

=+panel&ccuN@on . Materiats Vdume (cufl.) 
TOW Volume of Pipe (cult) 3 UJnbulked-Volume> 

=* Total weigM fador (IMSqft) = 
Weight of Plplng (tons) 9 (WeJghD 

-Total Mass &Piping (Kg) = 

Paint OnOnesideofMetal Panel 
Acwmpuons: 

rotal s u m  ~ r e e  orpenels ( ~ q t t )  
Thickness of Pufnt (mi9 

Denshy of Paint ~WcuJt.) 
- Total Volume of Paint (cufl.) = 

-Weight dPain! (lb) = 
3 Mass OfPaiInt (Kg) = 

kcellaneousuectricallcems-(Electrigl) 
AsumpUons: 

TOW Nt?nberofltemt 
A m  - Average Vdume per I(em (wa) = 
TOW Volume orltemr (eu,f~) UJnbulket-Volume, 
Averege Weight per unit volume (lbs/eu.fg 
To W Weight of ltems ftw.9) WeighD 

=+TotalMassofnems(Kg)= 

tintonOuLsidedltems 
Total Volume of ltemr (eu.n) UJnbulked-Volume> 
Unir $&ace Area ofEquipment (sqn/cu.rt) - iota1 surf- ~ r s a  o f  items (s~A) = 

. Thiclrneu of Paint (mil) 
Total Volume of Paint (cuA) = 

DWI.S& or Paint (weu.n) 
3 Weight d Paint ob) = 
= Mass o f  P a i i  (Kg) = 

ping: r and Less- RDarst Area (cat 3 L 4) 
Metal V d u m  and W-ht d Piping - NorrcomtaM 'nated 

Arrumpuons: 
Totel LW@I O f  Pipe (L.9 3 <T8keOfl-GU8flatU+ 
Averege Pipe Diameter (in) 

Pement Volume lnvease trom valves, mting,supporrs 

TOW Volume oft ipe (can) 3 UJnbUlket-Volume> 

=+UnitSutfaceAreadPipe-Sch40(sq.fuLF) 
=, Piping Vdume (cu.ft.) 

Piping .s Msc. Materials vdume (cu.fl.) ' 

=a Nom. Pipe Diameter (inc. valve. fittings, suppocts) 
=+ Unit S u h m  Area d Pipe 6 misc. (sqm 
5, Total Surface Area o f  Pipe (sq.R) = 

=+ Total Mass d Piping (Kg) = 
Weight of Piping (tons) 9 < Weighb 

crystalked UNH on Inside of Pipe 
Awmpuons: 

, Total Volume In Process Aneas (cat 3 6 4) 
Percsnt bngminated &yer of Total Volume 

=+ Total Volume UNH (cufl.) = 
Densify of Confaminatedbyer (la/cu.lt) 

-Total Weight ofUNH (tons) =. 
-+ Total Mass of UNH (Ug) = 

279,804 
O.Ol96 

1 

624 
1.7 

l S L 9  

. 279.898 
10 

187 

onduit. and pvc 

1,+ 
10 

50 
414.75 

16,590 

16590.0 
3d 

10 

187 

320,273 
2 

20 

. .0.622 

w8l 

8385 
10 

175 
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46 

62: 

1532 
139.m 

233: 

. 43.61; 
19.m 

1- 

4148 
376.6OC 

56.406 

47.c 

8.790 
4.m 

05236 
6,987 

a s  

2.191 

l992M 

857890 

839 

73 
66.600 

- 7 1 7 2  
FEhP-ou3-RvFs-DRAFr 

September 11.1995 

19,m 

4ow 

66.600 

376 .a  380.61 



Attachment B.IV 
Calculation Details for Contaminated Weights 

contarmkmonbyeronOutsidedPipe@ust) 
. .  

Acwnnpuoons: 
TOM Lenm of Ptpe = above # d e  
Nomhal P/pe Dlameter (in) 

-unit Surtace Area o f  Pipea misc. (sqflRF) - T d  Surface Arm of Pipe (sqft.) = 

=* Total Vdum of Contamination Layer (cufl.) = 
Thlekneu of Dust Layer- befom decon (mil) 

Densny of our t~( lwcun)  
byer Ob) = -Weightdcon(ammahon 

ConosPnlRust layeron InSideofPipe (CRUD) 

. .  
bverrn)= . .  

=-msdConEamupba, 

Arsumptfom 
Tool Volumein Process Anw (Cat 3 &4) 
b e n t  volume of CRUD Layer- before decon (mil) 

Densay of CRUD &syev (ib/w.fL) 
- Total Vdume of CRUD (curt.) = 

==WeigMofContamiiLayer(lb)= 
== hhass of Contamination Layer (Kg) = 

m: 2-112'104 - R o c a s s h  (bl- 3 6 4) 
Metal vdumeand weight of Piping - Nacbmtammat ' e d  

AtsUmptiOlS: 
TOM Length of Prpe 
A m e  Pipe D&meter ( i i )  - Piping Vdume (cu.fL) 
Perrem Vo/umc haease ltom vahfes, #Tning,.wppportr - pipins 6 W. Materials Volum(cuft) 
Torel Volume of Prpe (cult) 3 UJnbulket-Volume> 

=a Nom. Pipe Diameter (inc. vabe. Mtings. supports) 
=* Unii W a c e  Area d Pipe 6 misc. (sqfULF) 

3 ~Takeoff-QuanLsty, 

=* Unit surface Area o f  Pipe - Sell 40 (sqffJLF) 

=> Total surface Ama d Pipe (sq.fL) = - T d  Mass of piping (Kg) = 
WeJBht O f  Piphg (ZOflS) 3 <W&ghD 

c y s t a l i  UNHon baidedPipe 
-nons: 

Total Volume in proee+SAn?as (Cat 364) 
Percent Contemlnaaed Layer of rota/ Volume - Total Vdume UNH (cuff.) = 
Den&yofContsminatedLByer(lh/cuf&) 

=, Total Weigh! of UNH (tons) = 
=+TotalMassofUNH(Kg)= 

Contamidon Layer on outside o f  Pipe (Dust) 
ArWmrpu0~- 

Total Lengih of Ptpe 3 obove grade 
Nominal Pipe Oiametw (im) 

r=) Unit Surface Area of Pipe 6 misc. (sqftJLF) - Total surface Area of Pipe (sqft.) = 
7hickness of Dust Layer - before decon (ma) 

oanslty of Dust Layer (lb/w.ft) 
-TotalVdumeofCdammal . ion Layer (cufl.) = 

byer (lb) = -W-of- 
=, Mass o f  Contamination byer (Kg) = 

. .  

CorrosionlRust Layer on lnside of Pipe (CRUD) 
AssumptionSr 

Total Volume In placers Arear (cat 3 6 4) 
v o l u ~  Of CRUD - before deron (mi - Total Vdume d CRUD (cufl.) = 

=+ Weight o f  contamhation layer (lb) = 
=) Mass of Contamination Layer (Kg) = 

Density of CRUD Layer (lWCU.&) 

3ll,6(y 
21w 
0.622 

5 

93s 

8385 
1 

187 

129.822 
4 

20 

13,595 

1.178 

974 

13,595 
10 

175 

12lA12 
4.382 
1.178 

5 

a 5  

13595 
1 

187 

F E M P Q W S  - DRAFT 
September 11.1995 

7.1 00 

1os.m 

1.006.39 

C 

D 
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Attachment B.IV 
Calculation Details for Contaminated Weights 

'iping: l a n d  Orer- hocess Area (Cat. 3 64)  
Metal V d w e n d  W- 0 f P i a - V  ' e d  

Auumptionr- 
Totpl Len@ of Pipe lyl= <Takeoff-Quanritp 
Averoge Pipe OiameZef (in) 

-unit surface Area of Pipe-sch 40 (sq.ft/LF) 
3 Piping volume (cufl.) 

perrent Volume haease h m  valves, iYning,supponr 

TOW Volume of Pipe (at.&) 9 Unbulked_Volume> 
Piping 6 Misc. Mater& Vdume (cufl.) - Nom. Pipe Diameter @IC. valve, fmings, supports) - unit Surface Area of Pipe 6 misc. (sq.lULF) 

=) Total Surface Area of Pipe (sq.fl.) = - Total Mass of Piping (Kg) = 
wdght ofpiping @/IS) 9 (WeiphP 

C-ed UNH on Inside of Pipe 
Auumptions: 

Totel VolumeIn plrrcrrrs Amas (Cat 3 6 A) 
Percent Conramlnazed layer of TOM Volume - Total Vdume UNH (cuff.) = 
oensny of conamimeti layer (Ib/cu.n) - Total Weight o f  UNH (lons) = 

-TotalMassofUNH(Kg)= 

Contamination layer on Outside of Pipe (Dust) 
Assumptions: . 

. N o m l d .  Pipe Diameter (in) 
Total Len@ of Pipe 3 above gtade 0 

=+ Unit S u m  Area of Pipe 6 misc. .(sq.fULF) - Total Smfaca Area of Pipe (sqfl.) = 

=> Total Volume of Contamination byer (CUR) = 

E+ Weight d Contamination byer  (lb) = 

TWckness of Ocisr Layer - before decon (mi9 

Denrhy of Dust byw (lb/cu&) 

- M a s s d c o n t a m i b y e r ~ ) =  

CMoSiarlRud Layer on Inside d pipe (CRUD) 
Assumptions 

. 
Total VolumeIn Process Areas (Cat 3 &  A) 
Perrent volume of CRUD Layer- before decon (mi9 

=+ Total Vdume of CRUD (w.ft.) = 
Density of CRUD Layer (lb/cu.&) 

-Weight o f  Contamination L a p  (lb) = 
= Mast of Contaminatin Layer (Kg) = 

ping: r and Les- NonRoass Area (Not b, Cat. 3 6 4) 
Metal Volume and Weight of Pipins - NorrComtarm 'natsd 

Assumptions: 
Total Length ofPipe 3 <Takeoff-Quantitv, 
Average Pipe Diameter (ln) 

Perrent Volume lncreare froom valves, Wng,wppoas 
=> Piping 6 Mist. Materials Volume (w.fl.) 

Total Volume ofpipe a cut^) 3 cUnbulked-Volume> 
=, Nom. Pipe Diameter (inc. valve. fttings. supporls) 
=> Unit Surface Area of Pipe 6 m h .  (sqfvLF) 
=+ Total Surface Area of Pipe (sqfl.) = 

- Mi surface Area of Pipe- sch 40 (sq.flRF) - piping v d u m  (cu.n.) 

Wdght ofPlping (tons) 9 <Weigh0 - Total Mars o f  Aping (I@) = 

21 

16.09s 

2158 

' 771 

16,099 
10 

175 

346Sa 
a. 764 
2253 

s 

93.5 

16-9 
1 

187 

2w526 
2 

20 

4381 

0.622 

606 

10.1w 
13.416 

16.099 

8.764 

=m 
700.070 

0 

1.610 

141 
1 2 7 m  

7 a . m  

' 3 3  

3.050 
1 .a0 

161 

30,105 
13.700 

05236 
4.484 

5.381 

2.191 

127.800 

550250 

13.700 

FEhrlp-ou3-Rln=s-DRAFF 
September 11.1995 

55025 
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Attachment B.IV . . 
Calculation Details for Contaminated Weights 

Aramrpu-- 
TotalLen@ ofPipe 3 above m e  (I+) 
Nomlnai Pipe ObmQBI (ln) 

==, Unit surface Area of Pipe 6 misc. (sq.AJLF) 
=> Total Swface Area o f  Pipe (sq.ft.) = 

~cknesrofPahZ&yer-beforedecon(mn) - Total Volume of contaminabbn Layer (cufl.) = 

-> Weight d ContaminatDn Layer ob) = 
= W of Contamination Layer (Kg) = 

MBtalvdwne and weight d Piping- Norrcomtaminated 

~ O f ~ L a y e f ~ ~ f L )  

'iping: 2 - l r  to 4- - -Area (Nd in Cat 3 6 4) 

A u U m p u 0 ~ -  
Total Len@ olPlpe = <Tebreon_ourmmy 
Avenge Pipe Dbmeter(in) - Piping Vdume (cu.fl.) 
percant votume hcreore ltPm vslve~, &n&zUpportr - mng & hkc. Mated$ Vdume (cuft.) 
Total Volume of Pipe (cu.ft.) 9 cUnbulket-Volume> 

=+ Nom. Pipe Diameter (is. valve. Mtings. supports) 
=a Undsur(ace Area d Pipe 6 misc. (sg.fULF) - Total Surface Area o f  Pipe (sqR) = 

=>Total Mass o f  Piping (Kg) = 

- unit sulfam Area of Pipe - sch 40 (sqftJLF) 

WdQht O f  BphQ (ton$) 3 <Weigh0 

Contamination Layer on Outside o f  pipe (Paint) 
Assumptions: 

l o~LengmofPipe -aboveQrade~  
N o m W  Fipe Ohmeter (in) 

Thidrnersofpaintlayer- betore decon (mil) 

unit surface  rea d t i p i  6 misc. ( s q f t ~ ~ )  
=a Total Surface Area of Pipe (sqfl.) = 

=> Total Volume of Contamination l a y e r  (cult.) = 

bver(Ib)= --3Wsighfof- 
=a Mass d C o n t a m i  byef (Kg) = 

Denciiy O f ~ t ~ ( 7 L l / ~ f L )  ~. 

iping: cker C -  NonRoaas Area (Not in Cat. 3 6 4) 
&W Volume and Weight of Piping - NonComtaminated 

Acurmpilon*. 
TOW Len@ ofPipe (I+) 3 eTake0ff-Q- 
AwagePipeDiameterfin) 

Perrent Volume h a w s e  fmm titrbrg,supporcr 

Total Volume of Pipe (&) =, UJnbuikd-Volume+ 

-Unit Suhca Area of Pipe - sch 40 (sqAJLF) 
=, Piping Vdume (CUR) - Pipins & Msc. Materials V d u m  (cu.lt.) 

=p Nom. Pipe mameter (ii. valve. fmings. suppacts) 
3 unasurface Area &Pipe 6 misc. (sq.wu) 

-3 TotalMass of Piping (Kg) = 

=+ Total sruface Area o f  Pipe (sq.ft.) = 
WdQht OfRphQ (tonS) 5 <W&Qbb 

Contamination Layer on Outside o f  Pipe (Paint) 
AssumpUons: 

TOW Len@ of Pipe 3 above p d e  
Nomlrvl Pipe Ohmeter (im) - Unit Surfaca Area d Pipe 6 misc. (sq.ftJLF) 

=> Total Sutface Area of Pipe (sqfl.) = 
7bichtess of Paint byer- before decon (mil) 

=> Total Volume of Contamination Laver (cufl.) = 
oenshy of Paint Layer flWcuA) 

=, Weighl dConbmination Layer (lb) = 
k s s  of Contamination m r  (Kg) = 

784.956 
2191 
0.622 

10 

187 

700.671 
4 

20 

7@542 

1.178 

755 

68,791 
4382 
1.178 

10 

187 

155,060 
8 

20 

y 9 5 1  

2258 

2869 

35252 
8.764 
2258 

10 

187 

115.W 

9( 

17,921 
8. ia  

1 .w7i 
8.7e 

10542 

4381 

118.6OC 

685.540 

81 .oOa 

6e 

12.62 
5.7w 

2.0944 
54.126 

64,951 

8.764 

35O.lW 

2.605.osa 

79.600 

66 

12.404 
5.600 

5,600 
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Attachment B.IV 
Calculation Details for Contaminated Weights Septemberll. 1995 

'iping - (pipina) 
Assumptions: 

TOW Volume oflnsu&Uon -1- lhick (sqn) 

Density oflnsubtion (lb/w.ft) 
=+ Total Volume of insubtion (an.) = - Weight of Insulation (lb) = 
=+ Mass of Insulation (Kg) = 

m c ~ s s  Equipment (Equipment Type 1) Aocess Area 
Metalvolumesand hssesfor Norrcontamugted . MetaiinproaSsArr 

TOW Volume of steel (WA) <Takeoff-Qmtitp 
Total Weightofltems (tons) 'Weigh- 

AFuunptions: 

=+ Total Mass oft&?ms 0<9) = 

O y s t a b d  UNH on imide dRarrss Eq. 
Assumptfons: 
. Total Volume In Process &ws (Cat 3 6 4) 

Perrent bn8minated Layer of Total Volume 
= Total Volume UNH (cult.) = 

Density of Contaminated Laver (lWcuft) 
=+Total Weight of UNH (tons) 
=,Total Mass of UNH (Kg) = 

Contamination Layer on Outside o f  Roam Eq. (Dust) 

Total Volume of Rocess Areer (cat W) 
Unit Su?fuce Ama of Equlpment (sq.fUw.ft) 

Tlrldmeu ofDustLmyer- beform decoo (mil) 

Auumptions: 

- Total Surface Area of Raass Eq. (sq.fl.) = - Total.~dume of Contamination Layer (cu.~.) = 

3 Weight of Contamination Layer (lb) = 
 ofcon con^ Layerow= 

Densify O f  oust &yer (Iblcu.ft) 

CMosiOnlRusl layer on Imide of Recess Eq. (CRUD) 

Total Volume In plocass Areas (cat 3 6 4) 
Percent volume of CRUD Layer- before decon (mil) 

Aswunplions: 

23 Total Volume o f  CRUD (cu.fl.) = 
. Den&y0fcRuoLayer~h/cutt) 

3 Weight o f c o n t a m i i  Layer@) = 
=, Mass o f  Contamination Layer (Kg) = 

o~ess Equipment (Equipment Type 1) NonProcess Area 
MeBl VOlUmeSand Massesfor NoncMtamvgt . ed Metal in No- 

Asswnptions: 
Total Volume ofsteel (CUR) ~Takeo~-Qmo; ly  
Total WeighZOf e (tons) <W&ghD 

=, Total Mass o f m  (Kg) = 

lint on outside o f  Roceg Eq. 
~ p u o n s :  

Total Volume of Type 1 Equipment (&) 
Unif -e Arw of Equipment (sq.Wcu.ft) 

Thic*ness of Paint (mil) 

~enrly of paint (~hlcu.n) 

. 
-= ~ o t a i  surfae  rea or Equipment (sq.n.1 

=+ Tdal.Vdume of Paint (CUR) 

=e> Weight of Paint (lb) = 
=+MassofFbint(Kg)= 

ding (Built-up): 1' T h i  
Assumptions: 

Total Area of Roofing (sq-ft) 
Densiry of Roofing (Wsq.t&) 

. => WeigM of Roofing (lb) = 
=+ Mass of Roofing (Kg) = 

241,99i 

4.: 

919.110 
14912668 

919109.75 
1 

175 

9l9.110 
1 3 1  

5 

93.5 

919109.75 
0.1 

187 

ea 

329,539 
13027 

329,539 
1.31 

10 

187 

368,148 
6 

20.18 

90.74; 
41 ZW 

9.908.7oc 

9,191 

804 
m2w 

1 zw.034 

502 

e m 7  
21 300 

. .  

91 9 

171,874 
78,000 

1.182.900 

431.6% 

360 

67273 
Jo.500 

2.088.886 
948.400 

948.400 

9gos.7 

1.1829 

41 2 

10.738; 

1313.4 

948.4 
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Attachment B.IV 
Calculation Details for Contaminated Weights 

R d n g  VranSae): 7/16 Thick 
Assumptionst 

Total Am8 of  Rooting (sq.fi) 
Denslly of Roofing flWsq.fi) 

=> Weight of Tansite (lb) = 
=> Mass o f  Tramite (Kg) = 

strumtral6hRscSteel(abare&bebwgrade) 
Auumptionx 

Total Volume of steel (w.U) 4hbulked-Volume 
TOM W d g h r  O f l t e m s  (tons) C W e i g h D  

-Total Mass o f  Items (Kg) = 

m-olnemsabovegrade 
A+rumpffon%* 

Total Volume of steel ( a f t )  

77kkne.s of Paint (mil) 

Densily of Paint (ra/ar.fi) 

unit surface Am3 of steel (Sq.WCU.it) 
=, Total Stdace Area ofsteel (sqft.) = 

Total Volume o f  Paint (cuA.) = 

=a Weigh! d Paint (lb) = 
=) Mass d Paint (Kg) = 

I~laik3fS-RocsrsArea 
MetalVdumeandM3SSOnNoncontamugted . M e t a l  

AssumpUons: 
Total Volume of Trailers Ulnbulked-Volume>(cun) 
T O W  Welght Of ltems (tons) W d g h D  

=>Total Mass dttems (Kg) = 

PaintmOutsideofn- 
Total Volume of Trail- Ulnbu&ed-VOlume>(cu.jt) 

-Total Surface Area ofltems (sqft.) = - Total Volume o f  Faid (a&) = 

=> Weight of Paint (lb) = 

..... 
mkkners ofP8int (big 

OensiyOfPolnt(Ih/cuJL) 

p.MaSsofPaint(Kg)= 

Total Surface Area was computed on a per record bases. Value w 

Metal Vdume and Mass on N o d h h m i i t e d  Metal 
Auumpffons: 

Toral Volume of Tmilers Ulnbulked_Volum~(w.n) 
Total Walght 0f)lemS (tom) S W e i g h D  

=a Total Mass ofnems (Kg) = 

abdOnoulsideofltems 
TOW Volume of Tmlers Ulnbulket-Volume>(cuit) 

= Total Swfaca Area o f  kerns (sq.ft.) = 

==) Total Volume o f  Paint (cu.ft.) = 

=3 Weight of Paint (lb) = 
-Mass o f  Paint (Kg) = 

II 

77lIckne.s ofP8int (m) 

Density of Paint (lb/cu.ft.) 

517,llt 
11 

61.39391 
150H 

57.654 
&A 

16 

187 

71136.0 

10 
e 

187 

305136.0 
896.5 

187 

-. Total Surface Arm was computed on a per record bases. Valuewas djusted 20 ref 

f i  
VdumeandWeigMofWUdGH-NonComtaminatd 

Assumptiom: 
Total Area of Wmdow (sq.fr) 3 <Takeoff-Ouanffw 12&770 
Average Window lhlckness cm) 2 

TOM Volume of Doon (cu.R) Wnbulked-Volumew 20,962 
=, Total Vdume o f  W- (cuff.) = 

Total weigM fador (IbslcuJt) = 40 
Weight of Piping (rons) = WeighD 419.W 

=,Total Mass dPiping (Kg) = 

2.120,17 
962.60 

13.65720 

2396.74 

1997: 

373.49: 
169.m 

189.W 

a,= 

7; 

1-33; 
60( 

actual (shad 

a14.m 

22.662 

. lac 

3.532 
. 1,6Oc 

20.962 

41 9 
380.100 

9Q.60 

1w.m 

caleulaiions. 

1.600 
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13,6572 

380.70 

~ 

13.826.8 

815.61 
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Arwmpiionr.' 
TOW A ~ w  Of Whdom - 2 sldet ( ~ q f t )  
Frame Anta pkr Unit Wndow Area (sq.fUsq.fL) 

7ltickne.s~ of  Paint on Wmdows (mi9 

Densify of Paint (Wcu.?~) 

' 

=a Total Frame Area (sqft) = - TCW VOIWM o f  paint (ma)= 

-> We$M of Paint (lb) = - Mass of Paint o<q) = 

Arrwnpuons: 
Total Volume of Wood (ar.ft) <Takmff-O~~~~tiry, 

TOW Weight of Wood (tons) Weighb 
- ~ensity o f  wood 0ww.n) 

==>Tofalt.bsof)temso<g)= 

251,560 
0.055 

10 

187 

30,896 
30 

463.4 

i 
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c.0 LY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
(ARARs) AND OTEIER CRITERIA TO BE CONSIDERED 

C.l ARARS DEVELOPMENT 

This appendix includes the potential statutory and regulatory requirements impacting remedial 

alternatives for Operable Unit 3 (OU3). Remedial action decisions must include consideration of any 

ARARs. Section 12 Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 (CERC ended by the Superfund Amendments and Reauthorization Act of 1986 

(SARA), jointly refe LA, and. Section 300.68(i)(l) of the National Oil and Hazardous 

Substances Pollution Contingency Plan (NCP) require CERCLA response actions to attain or exceed 

environmental and public health ARARs unless specific waivers are obtained from regulators. 

CERCLA lists specific federal environmental laws that must be considered as part of an ARARs 
analysis. This list includes: 

0 

Clean Air Act (CAA) 
Clean Water Act (CWA) 

0 Solid Waste Disposal Act/Resource Conservation 'and Recovery Act, as amended (jointly 
referred to as RCRA) 

Toxic Substances Control Act (T 
Safe Drinking Water Act (SDW 

A requirement under these and other environmental laws may be eit&~~p;::fip~licabk'' or "relevant and .......... ... ...... :... 
appropriate," but not both. These terms are defined below. 

Applicable requirements are cleanup standards, standards 
substantive environmental protection requirements, crite 
promulgated under federal or state law that specifically address a hazardous 
substance, pollutant, contaminant, remedial action, location, or other 
circumstance at a CERCLA site. 

Relevant and appropriate requirements are cleanup standards, standards of 
control, and other substantive environmental protection requirements, crit 
limitations promulgated under federal or state law that, while not "applicable" 
a hazardous substance, pollutant, Contaminant, remedial action, location, or o 
circumstance at a CERCLA site, address problems or situations sufficiently 
similar to those encountered at the .CERCLA site that their use is well suited to 
the particular site. 

Determination of whether a requirement is applicable or relevant and appropriate will differ for each 

site. In addition to ARARS, the NCP directs that other criteria, advisories, and guidance issued by 

federal or state government agencies that may be useful in developing CERCLA remedies may be 
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Some TBC criteria include United States Department of Energy (DOE) Orders, which pertain only to 

DOE facilities under the Atomic Energy Act (AEA). The substantive requirements of DOE Orders 

are TBCs, which, w 

enforceable cleanup s under CERCLA. The United States Environmental Protection 

Agency's ( U S  EPA' ce with Other Laws Manual (1988) states, "DOE Orders are not 

promulgated requirements and are not potential h." The manual further states that, "to the 

extent that DOE Orders are more stringent or cover areas not addressed by existing ARARs, they 

should be considered, when necessary, to develop a protective remedy. " 

cally incorporated in a CERCLA Record of Decision (ROD), are 

.;$. 
.i:*::. .:.:.:., 

The NCP has identified three categories of ARM&. .. ... .... 5. 
.:.:. .:.:.:.:.. 
i... ....... ... . . . . . . . ,s;.:.:.::x.:<9:., 

Chemical-specific ARARs are usuagy he&- or risk-based numerical values or me~dologies used to determine :.$qtabfpeoncentraions of chemicals that may 

be found in or discharged.to the environment (e.g., maximum contaminant levels 
WCLs] that establish safe levels in drinking water). 

Location-specific ARARS restrict actions or contaminant concentrations in cep in  
environmentally sensitive 'areas. Examples of areas 
federal laws include floodplains, wetlands, and locat 
species or historically significant cultural resources are pr 

Action-specific ARARs are usually technology-, perfo , or activity-based 
requirements or limitations on actions or conditions involving special substances. 

The regulatory requirements discussed in this section have been identified for the OU3 final remedial 

action. Many key decisions affecting the fioal disposition of materials generated during the OU3 

interim remedial action were made under RODS from other OUs: 

0 OU2 identified the ARARsKBCs and waste acceptance criteria for low-level 
radioactive waste disposal in an on-property disposal cell, including a waiver, 
from the siting criteria established by the Ohio Environmental Protection 
(OEPA); 

OU1 identified the ARARs/TBCs for off-site transportation and disposal of 
uranium process residues; and 

OU4 identified the ARARs/TBCs for waste disposition of concrete from the silos 
(similar to OU3 material). 
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OU5 Feasibility Study (FS) Report identified the ARARs/TBCs and waste acceptance 

level and mixed waste disposal in an on-property disposal facility, and discussed the 

' 
1 

2 

tion Management Unit (CAMU) concept; the OU5 decision expands the scope of the 3 

disposal cell. 4 

5 

Three alternatives will be evaluated for the OU3 final remedial action: Alternative 1 is the no further 6 

action option (based 

selected material t 

the remainjng mate 

For the no further action alternative, it is assumed that there is no active management and no new 

entation of the interim remedial action at OU3); Alternative 2 involves 

property disposal of most construction rubble and off-site disposal of 

ernative 3 involves selected material treatment and off-site disposal. 

7 

8 

9 

10 

construction associated with the continued storage of the material beyond the completion of the 

interim remedial action. It is also assumed that there will not be any new construction if Alternative 

3 is selected. 

of the Great Miamikittle Miami Rivers of 

southwestern Ohio (Great Miami Aquifer) is a sole or principal source of drinking water. 

Contamination of this aquifer could create a significant hazard to public health. OEPA has 
established solid waste siting criteria that prohibit locating a solid waste landfill over a 100 gpm 

......................................... 

[OAC 3745-27-07(€€)(2)(d)] or a sole-source aquifer [OAC 3745-274$@-€)(2$(~)]. .:.:.:.:. ORC 3734.02(G) 

allows exemptions to requirements identified in the regulations for 

These exemptions must be based on a determination that a disposal 

unlikely to adversely affect public health or safety or the environment. To ensure protection of public 

health and the environment, DOE will provide additional engineering controls beyond these required 

by the OEPA solid waste engineering regulations to protect the aquifer. Additional controls include 

ARARS for Uranium Mill Tailings Radiation Control Act (UMTRCA) and RCRA. 

combination of hydrogeologic conditions and engineering controls will provide p 

health and the environment. 

a permit or license. 

this location would be 

Because the on-property disposal facility would contain solid waste in addition to low-level radioactive 

waste/residual radioactive material, the facility must comply with the OEPA siting criteria in the Ohio 
Solid Waste Disposal Regulations. OAC 3745-27-07 lists the following areas where a solid waste 

disposal facility may not be located: 0 
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ce and subsurface areas mounding a public water supply well through which 
may move toward and may reach the public water supply well within a period 

0 

0 

0 

0 

0 

0 

0 

0 

Above an aquifer declared by the Federal government under.the Safe Drinking Water Act 
to be a sole-source aquifer; 

Above an unconsolidated aquifer capable of sustaining a yield of 100 gallons per minute for 
a 24-hour period to a water supply well located within 1,OOO feet of the limits of solid 

water supply well or developed spring; 

Within 300 feet of the facility's property line; 

Within 1,OOO feet of a domicile whose owner has not consented in writing to the location 
of the facility; 

Within 200 feet of a stream, lake, 

In areas for which the isolation dis 
bottom.of the recompacted soil liner of the disposal facility cannot be less than 15 feet of in 
situ or added geologic material. 

.een the uppermost aqufer system and the 

The proposed feasible location of the on-property disposal facility is on the eastern side of the FEW 

which is not in a floodplain; near a stream, lake, or wetland; within 

supply well or developed spring; or near enough to a public water s 
may reach the well within a period of 5 years. The facility would 

the FEMP property line or within 1,OOO feet of an existing residence. The isolation distance between 

the uppermost aquifer system and the bottom of the recompacted soil liner will be greater than 15 

feet. 

"fet  of an existing water 

ell so that contaminants 
aced within 300 feet .of 

The remaining two siting criteria (bullets two and three) cannot be met because of th 

location over a sole-source aquifer that is capable of sustaining a yield of 100 gallons pe 

24-hour period. Because the aquifer underlies the entire site, a waiver would be reques 

an on-property disposal facility on the FEW. The waiver request would be based on the ability of 

the selected remedial action, through the use of another method or approach, to attain a standard of 

performance that is equivalent to that required by the ARARs. The criteria in determining a 

CERCLA ARAR waiver based on an equivalent standard of performance [40 CFR 
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)(C)(4)] are degree of protection, level of performance, reliability into the future, and 1 

2 

3 

As the support for an OEPA exemption is a combination of performance and risk, the equivalent level 4 

of performance will address both factors. 5 

6 

The circumstances of" ive are considered equivalent to the OEPA requirements and thereby 7 

8 warrant the granting CLA ARAF2 waiver. The basis for equivalency is identified'for each of 

the identified criteria: 9 

10 

Degree of protection: 

OEPASmdard 

The justification to allow a solid waste land$ii, over a high-yield sole-source aquifer is that the 
existing hydrogeology will provide adequate btptection to the high-yield sole-source aquifer from 
the effects of a release of leachate and the&$#rotect the aquifer from contamination. 
approach spelled out by the pertinent p.c&ies &b,prevent leachate from reaching the aquifer 
during the active life of the landfill and the post closure period of 30 years. The active life of 
the disposal facility for Operable Unit 3 wastes is estimated to be 7 years. It should be noted 
that if future funding does not support this schedule, the maximum active life could be 

The 

a. approximately 27 years. 

0 Equivalent Standard 

The combination of engineering controls and existing hydrogeo 
will provide the same degree of protection to the aquifer as th 
described in the OEPA policy. Modeling with the combined controls shows that the leachate 
will not reach the aquifer during the active life of the landfill and a post-closure period of thirty 
years. 

posed in this alternative 
logic conditions 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 
23 

24 

25 

26 

27 

28 

29 

u) 

31 

32 

33 

34 

35 

36 

37 

38 

39 

It should be noted that the modeling was performed for 1,OOO years and assumed that the liner 
system and man-made materials (e.g., leachate collection, leak detection and 
the disposal facility would fail. This modeling shows that with the enhanced 
infiltration and the existing hydrogeology, leachate that may eventually reach 
not cause the constituent concentrations in the aquifer to exceed the promulgated 

. . .  . .  , 
MCLs. 

Level of uerformance (method based): 

OEPAStandard 

40 

41 

42 

43 

44 

45 Significant thickness of low permeable material between the disposal facility and the aquifer a 
c-5 8/31/95 8:30 p.m. 
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0 

r on-property disposal of OU3 materials have been based on a combination of 20 
ay clay, geochemical parameters in gray clay, OU3 specific leaching potential, and 

e3 

4 

5 

6 

conservative leaching assumptions to achieve equivalent protective requirements. An approach 
similar to OU2 and OU5 was followed for development of protective WAC for OU3 materials. 
Two parameters in the engineering model were updated for OU3 WAC development to reflect 
site-specific information. The disposal facility dimensions were based on the OU2 Disposal 
Facility pre-Design Geotechnical Investigation Soil Investigation Data Report (DOE 1995J 
which identified' hydrogeology for placement of the disposal facility. An additional 
modification inc e technetium-99 K,, based on site sampling within the area overlying the 

determined within the OU2 predesign report.' Based on these 
e EPA 70-year rule has shown that a contribution by OU3 of less 
of technetium-99 to the disposal facility will not exceed a risk 

level at the boundary of the disposal facility. 

OEPAStandard 
.<<, 

Lack of interconnection between the sole-so%e aquifer and any significant zones of saturation 

Equivalent Standard 

. .  . Any .interconnections will be mlnlmlzed by: 

1) Locating the disposal facility in an area with the greatest thickness of gray clay and the 
least occurrence of interbedded granular material; and 

Providing an increase in the engineered controls to comp 
protection due to interbedded granular material; and/or 

Providing engineering control of lateral movement of w 
granular material by removing the granular material affecting the geologic protection of the 
aquifer or by preventing the movement of water from these areas to the aquifer. 

2) 

3) of interbedded 

OEPAStandard 

Significant amount of sediment [soil] between the disposal facility and the high-yiel&Wfer to 
prevent leachate from migrating to the high-yield aquifer during the life of the lan- and the 
post-closure care period. The post-closure care period for a solid waste landfills i$@&nimum ......... .> ......,. 
Of 30 YWS [OAC 3745-27-14(A)]. 

0 Equivalent Standard 

At a minimum, a total of four additional layers will be added to the standard solid waste cap and 
liner [OAC 3745-27-08(C) and 11(G)]. These layers are a sand filter, biotic barrier and 
bentonite geocomposite layers in the cap to reduce infiltration and to protect the integrity of the 

7 

8 

9 

10 

11 

12 

13 

14 

IS 
16 

17 

18 

19 

20 
21 

22 
23 

n 
28 

W 

30 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 
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detection layer will be provided in the liner to monitor the integrity of the 
nt system and to provide early warning to allow corrective action prior to any adverse 
the aquifer. These additional engineering controls together with the natural 

logy will prevent leachate from reaching the aquifer during the. post closure care 
period. 

Level of Derformance (risk based): 

OEPAStandard' 

exemptions of OEPA regulations if an alternative is unlikely to 
health or safety or the environment. The pertinent policies mirror this 
ach which requires existing hydrogeologic conditions to provide this 

protection. 

OEPA does not propose a specific defuztion for the protection of human health and the 
environment. However, OAC 3745-27-100(7)(a)-(d), which specifies solid waste landfill 
operating requirements, sets forth concentration levels for constituents detected in the 
groundwater for which a corrective acti 
framework for risk analysis in this case 
waste dqmsal unit. These levels are c 
be: 

uired. This standard provides an appropriate 
the waiver concerns the establishment of a solid 
11s that are at a statistically significant level to 

- 

- The promulgated MCL, or 

Protective of human health and the environment, and 

- 
- 

Background concentrations for constituents that do not 

Alternative groundwater protection standard - for 
concentration levels that represent a cumulative e 
an individual within the 1 x 104 to 1 x 10-6 range. 

Equivalent Standard 

This same definition has been used as a threshold criteria in evaluating alternatives in the 
CERCLA decision-making process at the FEMP and specifically in the OU2 F 
addition that constituents in groundwater should not be higher than the propos 
alternative meets this threshold criteria. 

Protection of human health has been determined through the risk assessment process"b&ed on 
contaminant transport modeling and the NCP acceptable incremental lifetime cancer risk (ILCR) 
range of 1x104 to 1 ~ 1 0 ~  and in compliance with promulgated and proposed MCLs. 

72 

1 

2 

3 

4 
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6 

7 

8 

9 

10 
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12 

13 

14 

15 

16 

17 

. 18 

19 

20 
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28 
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controls (including additional controls 
facility) provides increased reliability into the 

The biotic barrier in the cap will prevent burrowing animals or vegetative roots from 
compromising the integrity of the cap and thereby increasing the infiltration. 

Leak detec toring will provide an early warning of any problem in leachate 
corrective measures to be undertaken prior to adverse impact 

Time reauired for results: 

Not applicable to this circumstance. 

A CERCLA ARAR waiver of the OEPA prohibihn of siting a disposal facility over. a high-yield, 
. .c :e:, 

sole-source aquifer is justified based on an equ$d&t n. .....A .. standard of performance [40 CFR 
,;3:::;,. 

,$&w<$m;:, 

;.c ..,.,.,:,., ~ ..... :$$;$\<. 
3OO.430(f)( l)(ii)(C)(4)] to the OEPA policies,.dlowi&g. .:.::;  ai^ exemption to the siting requirements. 

The disposal facility location and design will be subject to review and approval during the remedial 

design phase. DOE intends to construct only one disposal facility at the FEW. Therefore, should 

on-property Clisposal be selected for additional F E W  operable ~ % J & & s P o s ~  .:... facility capacity and 
.:.:.:.:.: . .. . ... 

location will be adjusted accordingly during the remedial design prod&. .:': 
;:z:; .,..,...,,. >:,& 
:*y '.'.' :.:.:.:.: :I 
:A:* 

.:.:.:.:......A, ...... ... .... 

.:.:E.:. 

.:.:.:.:. ..... ..... 
C.3 CORRECTIVE ACTION MANAGEMENT UNIT CAMU) 

Adoption of the CAMU rule under the OU5 FS and ROD will have an impact on the final disposition 

of wastes from OU3. Under this rule, remediation waste can be treated and consolidated from a 

portion of the site or from the total site without invoking the land disposal restrictions (LDRs) under 

RCRA; LDRs prohibit the placement of hazardous wastes in land disposal units unl 

been treated to certain concentration levels or by using specified technologies. In 

technological requirements (MTRs) are not invoked under the CAMU Rule. The 

US EPA to designate a CAMU are related to the function and purpose of managing remediation waste 

on site during cleanup, rather than to the areal extent and the contiguousness of the contaminati on 

prior to cleanup. Through the application of this rulemaking, contaminated media and any hazardous 

or solid waste generated during the remediation of OU3 may be managed in the CAMU, or moved 

between CAMUs, without triggering the applicability of the LDRs. The use of waste acceptance 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Is 
16 

17 

18 

19 

a0 

21 

a 24 

25 

26 

27 

28 
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31 
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33 
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...... .............................. .......... : ......................... 

crite#a ......... for&posal in the on-property disposal facility will ensure protection of the underlying Great 
......... r.:.:.:.:.. 
i ....... .......... 

Mi& ......... Aquikl, allowing a more cost-effective disposal method than off-site shipment or meeting 
..... ..% 

LD,& &&$-site disposal, 
.... ,.:$::::.. :.:.:.:.: :.:.:.:.: 

C.4 POLYCHLORINATED BIPHENYLS (PCBs) 

There is the potential that during the decontamination and dismantling of structure within OU3 that 

waste material will b: 
non-liquid wastes (in 

PCBs in excess of 5 

requirements of 40 CFR 761.75 for chemical waste landfills. These requirements include soil, 

synthetic liners, hydrologic conditions, flood protection, topography, monitoring systems, leachate 

collection, and operations requirements. The on-property disposal facility as designed (per the OU2 

ROD) will meet or exceed these requirements. 

that is contaminated with polychlorinated biphenyls (PCBs). If these 

of contaminated soil, rags, or other debris) contain concentrations of 

lion, then it will be necessary for the disposal facility to meet the 

C.5 THE ARAFb TABLES. 

This section includes summary crosswalk t 

units and the pertinence of those requirements to each of the OU3 alternatives (Tables C-.l through C- 

4). AS noted earlier, m&y key decisions affecting the final disposition of materials generated during 

the OU3 interim remedial action were made under RODS from other OUs. These tables delineate all 

the ARARs/TBCs from those decisions and the interrelationship wi 3 final disposition 

decision. It shquld be noted that these ARARS from the other OU 

explain the rationale for inclusion; this is not intended to reopen th 

other OUs. For those ARARs/TBCs that are specifically germane to the final disposition decision, 

cribe the ARARS/TBCs from other operable 

ed for reference to help 

identification for the 

1 

2 

3 

4 

5 

9 

10 

11 

I2 

13 

14 

1s 

16 

17 
4. 

18 

19 

20 

21 

22 

23 

there is a detailed discussion in Table C-5 of the regulatory requirements. 

issues that were not addressed in previous documents and newly promulgated regulations. These 

tables include only brief descriptive titles or summary descriptions of the requirements:tbwregulation, . . . . . . . .  

statute, or Federal Register citation listed on the tables should be consulted for a full desgiption ..... .... 

This would include new 24 

25 

26 

n 
. . . . . .  . . . . . . . . .  . . . . . . . . . . . .  . . . . . .  

of. 
..... .... ..... .... ..... .... ..... .... ..... ......... ......... .:.:.:.:. the requirement. ;E.: ../. A:::?:::: _. ............ 

28 
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D.0 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPES 

This appendix presents tables representing the initial screening of technology types and related process 
a 

re identified for Operable Unit 3 (OU3) material categories. The technologies that 

screening process are further evaluated for effectiveness, implementability, and cost. 

SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

Section 4.4.1 of this report discussed the goals of the initial screening process. Process options were 

identified and screened based on considerations that included current site conditions, types and 

concentrations of OU3 contaminants, and the quantity and viability of information available for the 

respective process opt 

The initial screening ... 

were potentially applicable for possible further treatment of OU3 materials to be derived from the 

OU3 interim remedial action. The identification of the respective process options for each material 

category was completed by referencing 

(DOE 1994i), Oak Ridge National Lab 

National Engineering Laboratory D&D T e c h  

Office of Technology Development Progr 

Research Opportunity Announcement 

Logic Diagram (DOE 19930, the EPA Vendor Information System for Innovative Treatment 

Technologies database (VISIT) (EPA 1995a), and Alternative Treatment Techniques Information 

Center (ATTC) database (EPA 1995b). The initial screening was c 

EPA guidance (EPA 1988). 

is appendix were created by assessing available technology types that 

nt of Energy Decommissioning Handbook 

Logic Diagram (DOE 1993e), Idaho . .  

gic Diagram U.S. (DOE 1994k), the DOE 

evelopment Announcement (PRDA) and 

2073 Oak Ridge K-25 Site Technology 

in accordance with US 

Table D-1 identifies and screens technology types and process opti 

to all material categories. These technology types and process options fall within the no further 

action, institutional controls, and disposition GRAs respectively. The treatment GRA is material 

specific and therefore evaluated separately in this appendix. 

t are potentially applicable 

.. . .. 

Tables D-2 through D-4 provide results of the initial screening of treatment technolo 

process options for specific groups of material categories. The categories were grouped s*ce much 

of the applicable screening information was the same for groups of categories. The tables include the 

following information: cjl Q 075  3 

S 

9 

1 0  

!I 

I? 

I .3 

1-1 
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the GRAY applicable technology type, and associated process options; 

e the anticipated OU3 contaminants of concern that the process option may treat 
(e.g., low level radiological, inorganics, organics, and PCBs); 

a description of the process option; and 

the decision whether or not to retain the process option for further evaluation. 

tions that were deleted from further consideration were in Tables D-2 through 

D-4. The retained process options, presented in Table 4-2 of this report, were then subjected to 

further evaluation. 

D.2 

Section 4.4.2 of this r 

based on the effectiv 

present the evaluation of all process options retained from the initial screening process by GRA. 

scussed the goals of the process option evaluation. The evaluation is 

ementability, and cost of the process option. The following sections 

Tables D-5 through D-7 summarize only the respective evaluation results for the potential treatment 

of the material category groups. The evalu s options provide the following information: 

e the GRA, applicable technolo d associated process options retained 
from initial screening; 

e the anticipated OU3 contaminants of concern that the process option may 
treat; 

e 

0 

0 

an evaluation of the effectiveness of the process option to treat a contaminant; 

an evaluation of the process option implementability ; 

a non-quantitative estimate of the capital and operat 
(O&M) costs relative 'to process options within the 
costs are presented as high (H), moderate (M), or low (L). 

The process options that were deleted from further consideration during the evaluation have been 

. The technology types and process options that were retained from the eval 

listed in Table 4-3 of this report. As mentioned in Section 4.4.3, retained process o 
methods that could be utilized as contingencies for further treatment of OU3 mate 

concerning the evaluation of the no further action, institutional action, and dispos 

presented in Sections D.2.1, D.2.2, and D.2.4, respectively. 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

n 

38 

39 
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D.2.1 No Further Action I 

The no further action GRA is retained for development into an alternative as required by the , 

CERCLA as amended. The no further action response is intended to provide a baseline against which . 

technologies and alternatives can be compared. Under this scenario, the site would 
' is" condition once the interim remedial action has been completed. The materials 

interim remedial action would be in interim storage in multiple configurations, 6 

iles, containers, and drums. Concrete and accessible metals would be stored in uncovered 

piles within a bermed open storage area. There are no process options under a i s  GRA that require 

evaluation against effectiveness, implementability and costs. 

7 

S '  

9 

As discussed in Secti 

therefore, no OU3 

environmental media monitoring has been addressed by the OU2 ROD and the draft OU5 ROD. 
Therefore, long-term monitoring will not be evaluated within this report. The only process option 

associated with this GRA is short-term air monitoring during the OU3 f d  remedial action. The 

evaluation of the short-term air monitoring pro 

, OU3 does not directly address the remediation of environmental media. 

ill remain in situ. The appropriate sitewide approach for long-term 

. 

ion is presented below. 
. .  

Short-Tern Air Monitoring 

Task-specific air monitoring activities for radiological airborne contaminants will be conducted during 

f d  remedial activities. This additional monitoring will augment the current air monitoring programs 

at the Fernald Environmental Management Project (FEMP). 

Effediveness: Air monitoring would not reduce the toxicity, mo 

and/or off-site airborne contaminants, and would not provide any ad 

from contaminant releases caused by OU3 remedial activities. Ho 

would serve as a warning mechanism for contaminant releases during OU3 remedial activities. This 

warning would enable project management to revise the remedial approaches to prevent further 

releases. Exposure for sampling 'and analytical personnel i.s expected to be negligible. 

lume of potential on-site 

environmental protection 

odic air monitoring 

Implementability: This process option is implementable. A network of air monito 
......... ..:.;.:.: 

currently exists on the perimeter of the OU3 property; at the FEMP site bound+, and .i&.everal .... : .................. 

IS 

IU 

23 

I 
21 

3 

26 

27 

25 

1 Y  

30 

- -  .I 

local communities. A combination of personal air samplers, breathing zone, and general area 33 

samplers constitutes the occupational monitoring program. Additional air monitoring stations may be ;a 

D-3 



FEMP-OU3-RVFS-DRAFT 
September 11, 1995 

included during the final remedial action when a potential for airborne emissions exists. The 

personnel required for the monitoring would be available. Any additional equipment to perform the 

monitoring would be readily procured. 

ita1 costs for this process option are low. The O&M costs for this process option are 

sts would include air monitor maintenance, sampling, laboratory analysis, and data 

This process option will be retained as a support technology for all OU3 remedial activities. 

.'".::::::~::::::.:~:<:~::::.>, ..... , D.2.3 Treatment Tecfmol "'"''ts 
..... .... 

Treatment technologi 

technologies. All bi 

Table D-2). 

ered for evaluation include thermal, chemical, and physical 

cess options were eliminated during the initial screening process (see 

D .2.3.1 Thermal Treatment Technologies 

Thermal treatment technologies expose mat 

contaminants. Process options evaluated und 

thermal desorption. 

temperatures that remove or destroy 

rmal technology are incineration, smelting, and 

Incineration 

Incineration is used to destroy organic contamination by exposing contaminated liquids and solid 

materials to temperatures that range from 1,400"F to 2,200"F. 0 

completely combusted, as well as remaining inorganic and radiologi 

collection and secondary treatment prior to disposition. The heating 

portable or stationary rotary drying kilns, fluidized-bed furnaces, 

systems are generally equipped with material handling and air pollution control systems. This process 

option is potentially applicable to the miscellaneous materials category. 

Effectiveness: This ex situ process option is a commercially proven method for des 

organic contamination, destroying or volatilizing semi-volatile organics , and oxidiz 

radiological contamination. The volume of contaminated material is reduced du 

destruction and removal efficiency of a contaminant is based on the type of contaminant, the type of, 

3 

11 

12 

13 

14 

15 

16 

19 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 
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incinerator.. the moisture content of the contaminated material. the residence time of the material in 

the incinerator, and the temperatures applied. a 
generally utilized since solid materials with diameters greater than one inch may be 

tem. This process option will reduce the mobility, toxicity, and volume of 

aterials, but may increase risks to workers due to handling of process ashes 

ted with incompletely combusted organic, inorganic, or radiological constituents. 

Secondary heating chambers (e.g., afterburner) may be required to ensure complete destruction of the 

organic contaminants. However, the OU3 source term for organic contamination has been'estimated 

to be limited. This option will not destroy inorganic and radiological contamination. 

ImpleIIleIltability: cess option would be implementable. Stationary and mobile incineration 

systems are c o m e r  

material contaminated with low-level radiological constituents, in Oak Ridge, Tennessee, is also 

available. The DOE would be required to establish a service contract with a selected commercial 

facility. 

able. A commercial facility that is licensed for the incineration of 

. .  . . . . . .  
.:.:.. ..:<.:., ..>:.: .... ,.:.:.:.:.:.: 

............. 

On-property implementation would be difficult<#A ............ &my kiln is present at the FEW. The current 
. . . . . . .  ................. :.:.: ................. :.:.:.:.:. 

material handling and air pollution control sydems &y .......... require modification based upon the material. 
... 5::::: . . . . . . . .  <:.:,:,:.:;,.: . . . . .  

and contaminant types proposed for treatment. Materials would require transport to and loading into 

the incineration system. The treated material residues (ash) would require final characterization prior 

to disposal as a secondary waste. Operation utilities, such natural gas or electricity, would be 

required for operation. Negative public opinion may also have an impa.c$. '.'.::,,:,:.. .................. ...,~n, ;.>:.:. the use of an on- 
... :.:.:.:.: ........ 

property incinerator due to potential airborne releases. 
.?.... 
......... ... ...... 
...................... :.:.:.:.:. 
............. 

.:.:.:;: 

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

......... . . . . . . . .  .:.:.:..: 

... 

......................... ............ .... 

........ :.:.:.y 

Cost: The off-site capital costs of this process option would be mod 

is in place. The off-site O&M cost would include the testing, packing, and disposal of the 

incineration ash. On-property capital costs would be high. These costs could include modifications 

to existing systems that may include alterations to material handling and air polluti 

The O&M costs would be high due to worker training, material handling requireme 

waste disposition. 

since a commercial facility 

......... 

Since the volume of the materials viable for this treatment is expected to be limited, and the quantity 

of organic contaminants is minimal, implementing this technology is not practical due to permitting 

D-5 
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requirements, negative public opinion,. and high costs. Therefore, this process option will be 

eliminated from further evaluation. 

econtaminating scrap metals. The process consists of 

inated metal materials in a furnace, in combination with various flux materials (such as 

nants and reducing gases, to yield molten metal and a 

slag that contains the removed contaminants. The heating temperatures can range from 1,300"F - 
3,600"F. This process option is potentially applicable to all metal categories. 

. ..; ...., . ....... i... ........, .. . . . . . . . . . . . . . . . . . . . . . . . . ...........,., . 
Effectiveness: Smeltisg is@$ommercially proven method for destroying volatile and semi-volatile 

:.:.:.;.. ....... :si:::::' . . . . . . . . . . ....... . ... :.:.:.y . ..... .. .........,..... 
organic contaminants. @ r ~ ~ g a n i c  and radiological contaminants are ideally removed as a constituent of 

the resultant processs& €&ever, these contaminants may become fmed within the molten metal 

matrix. Current commercial facilities are capable of processing up. to 25,000 tons of contaminated 

scrap metal per year. This process is provenfor eliminating the toxicity of organic contaminants and 

reducing the mobility of inorganic and radiological contaminants. No apparent impacts to human 

..... ..., ..:.:.:.:., 
i _...... ..... .... ............ ... . , , 

health and the environment would be evide 

assuming all process pollution control measur 

'of implementing this process option, 

place and operational. 

Implementability: This process. option wo 

facilities. The DOE would be required to enter into a service contract with the selected commercial 

facility. Any required size reduction of the material could take place on-property or at the 

processing facility. The equipment and the personnel to perform 

would be available. 

mentable at one of several off-site commercial 

ction at the FEW 

An on-property smelting operation would require the smelting 

and regulatory operation permits. The secondary wastes produced by smelting that would require 

treatment and/or disposal include the contaminated slag, spent off-gas filters, and spent quenching 

water. Operation utilities, such as natural gas, electricity, and/or water would be r 

operating personnel, 

, . .  . .  , 

operation. Negative public opinion may also have an impact on the use of an on-pr ting 
operation due to potential airborne releases. 

. . . . . . . . . . . . 

Cost: The capital costs of an off-site process are low. The O&M costs are moderate due to 

transportation costs, processing fees, and the treatment and disposal of secondary wastes. The capital 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

(Ib 19 

20 
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costs of an on-property smelting process are high. These costs would include the acquisition of an 

electric induction furnace, with melting crucibles and all ancillary equipment , pollution control 

systems, and all process operation control systems. The on-property O&M costs would also be high 

uired training, labor, transportation and .handling, permitting, and utilities. 

property costs of this process option are high. The overall costs of utilizing an off-site 

erate. However, the potential reduction of volume, toxicity, and mobility and metal 

re-use benefits may offset the initial processing costs. Therefore, this process option will be retained 

for further evaluation for all metal categories. 

Thermal Desomtion 

Thermal desorption s 

exposing the material.:. 

volatilized. The off-gas is collected and, if appropriate, treated prior to discharge. The heating is 

generally performed in portable or stationary rotary drying kilns, indirect-heated furnaces, or asphalt 

volatile organic con taminants from contaminated feed material by 

ratures, that range from 300°F to 800°F. The organic contaminants are 

Y 

i l l  

aggregate dryers equipped with material handling systems. This process option is potentially I6 

applicable to all metal categories. 

Effectiveness: This process option has bee y industry as an ex situ process for the 

effective removal of volatile organic contamination only from soils and solid materials, including 

concrete, brick and miscellaneous materials, with diameters of less than three inches. However, 

contaminants such as mercury may also be volatilized, thereby creating operation permitting and 

secondary waste generation difficulties. .. The depth of subsurface d 

contaminant of interest, the physical condition of the contaminated 

to the material, and the material throughput rate (5-100 tonshour). 

treatment system is necessary to protect system operators and the 

fraction. The treated material would require cooling after treatment for safe handling, and may 

require further treatment depending on the contaminants that remain. No apparent impacts to human 

health and the environment would be evident as a result of implementing this proces 

assuming all process pollution control measures are in place and operational. 

ion depends on the 

the temperatures applied 

Impiementability: This process option could be implemented at an off-site commer 

DOE would need to enter into a service contract with the selected facility to have OU3 materials 

treated. 

D-7 8RZ195 1 : l O p . m  
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The implementability of.this process option on-property would be difficult. A rotary.kiln is located at 

the FEW. The current material handling and air pollution control systems may require modification 

based upon the type of material and contaminant type proposed to be treated. The material may need 

ced (if greater than three inches) or dried prior to treatment. Workers assigned to 

em would require extensive training. Operation utilities such as natural gas, 

r, and'steam would be required. The off-gas collectiodtreatment media would 

Cost: The off-site capital costs of this process option would be low since the vendor's equipment 

would be in place. The off-site O&M costs would be high due to material handling and transportation 

costs, and treatment waste disposal fees. The on-property capital costs would be high. 

These costs would in iring a heating chamber, an off-gas collection and treatment system, a 

conveyorized materi system, and ancillary equipment, or modifying the existing rotary kiln 

system to the desired operation specifications. The on-property O&M costs would also be high due to 

system maintenance, material treatment verification sampling and analysis , material handling, utility 

costs, and secondary waste disposal costs. 
. .  

The effectiveness of this process option is cu 

only. No data have been collected to verify 

contaminants. The overall costs of iniplementing this process option are high. Due to the limited 

quantity of materials contaminated with organic constituents, this process option will not be retained 

for further evaluation. 

oven for the removal of organic contaminants 

effectiveness on inorganic and radiological 

D.2.3.2 Chemical Treatment Technologies 

Chemical treatment technologies utilize process options that reduce 

volume of contaminants by chemically interacting with the contami 

evaluated under the chemical treatment technologies include the following: 

ity, toxicity, and/or the 

erest. Process options 

e chemical conversion, 
e chemical 'leaching, 
0 electropolishing , 
e proprietary solvents, 
e surfactants, 
0 turbulator , and 
0 ultrasonic cleaning. 

3 

4 
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Chemical Conversion 

This process option is used to convert asbestos containing material (ACM) to a non-toxic material. 

The process involves submerging ACM in an agitated proprietary solution that destroys the asbestos 

esulting sand-like residue could be chemically leached to remove remaining inorganic or 

nants. This process option is potentially applicable to the regulated ACM and 

. . . . . . . . . . . . 

Effectiveness: This ex situ process has been commercially proven to destroy asbestos fibers, thereby 

creating a non-toxic residue. The process will provide volume reduction for the regulated ACM. 

However, due to the density of non-regulated ACM, no significant volume reduction is expected. 

The process does no 

contaminants may b 
leaching or solidifi 

the secondary wastes, such as spent conversion solutions. Engineering and administrative controls, as 

well as the use of proper personal protective equipment, would be required. 

any other contaminants. The removal of any inorganic or radiological 

ished by applying a secondary waste treatment method such as chemical 

tial impacts to human health and the environment could arise from 

Implementabiiity: This proc’ess option w 

The DOE would be required to enter hto 

materials treated. 

le at an off-site commercial faciiity. 

th an off-site facility to have the 

The on-property implementation of this process option would be difficult. An on-property facility 

would require bench-scale and pilot-scale studies. The secondary waste streams would include the 

spent digestion solution and residues. These wastes may require fu 
This process would also require size reduction of materials to one- 

Therefore, a pulverizer equipped with a high-efficiency particulate ai 

also be required. Secondary waste characterization would be requ 

. 

ent prior to disposal. 

r less for processing. 

A) filtration system would 

ischarge or disposal 

to comply with requirements of the National Pollutant and Discharge Elimination System (NPDES) 
permit, and with Clean Air Act (CAA) and Clean Water Act (CWA) requirements. 

Cost: The capital costs for this process option are moderate. The proprietary solve 3 I 

stainless steel process tanks, pumping system, and ancillary equipment would need t 

analysis activities would contribute to these costs. The costs of this process option for regulated 

27 

18 

29 

:I 

The O&M costs are also moderate. The handling of the ACM and the treatment sampl :2 

.. 5 .  e 
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ACM may be offset by the reduction in disposal costs for the contaminated, non-regulated ACM due 

to volume reduction. 

ption may be used for the reduction of.ACM toxicity and volume for regulated ACM. 

ical conversion process option will be retained for further evaluation. 

Chemical leaching is a process in which contaminated materials are immersed in a chemical 

decontamination solution. The contaminants are removed from the materials via chemical reaction 

with the decontami . lution. An OU3 engineering study of this process option indicated that 

chemical leaching 

effectiveness of chemi 

option is selected for. ..: 

ve on concrete and acid brick residues. A engineering study of the 

g on chemical conversion residues will take place only if that process 

An OU3 engineering study of this process option is scheduled to be performed for the 

decontamination of the scrap structural steel generated from the Plant 7 'removal action. Therefore, 

this process option will only be potentially accessible metal category. . 

Effectiveness: This ex situ process option 

organic, inorganic, polychlorinated biphenyl (PCB), and radiological contamination from 

rcially demonstrated for the removal of 

contaminated scrap structural steel. The contaminated steel can be immersed in the decontamination 

solution via batch processing or a continuous feed system. The. scrap steel components may require 

size reduction to be compatible with the system's capacity. All coa&hgs . . . . . . ........................ ....need ;. to be removed prior to 
:.:.:.:.:. .. :... ... ...... 

the leaching application. The spent decontamination solution can be ..... &cycled, ii. via filtering or ion 

exchange, for additional use. The secondary wastes generated are fil@tes,spent .:.:.:.:. , ion exchange 

columns, and spent solution. These wastes may require secondary d%tinent, such as solidification or 

neutralization, prior to discharge or disposal. No apparent impacts to human health and the 

environment would be evident as a result of implementing this process option, assuming all process 

control and secondary waste management measures are in place and operational. 

;.,.;.:.:.:.:.:. .._._, . . . . . . __. 

..... .:.:.:.:. 

. . . . . . . . . . . 

Implementability: This process option would be implementable utilizing an off-site 

decontamination facility. The scrap structural steel from the Plant 7 removal action has:,:b&q 

scheduled for transport to an off-site commercial treatment facility. 
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The on-property implementation of this proces's option would be contingent upon the acquisition of the 

processing equipment, processing controls, pollution control systems, and the decontamination 

1 

2 

solution. A secondary waste management system would be required. Utility hookups, appropriate 

ained personnel would also be required for operation. The required personnel would be - 
i 

f> 

capital costs of utilizing an off-site commercial facility are low. These costs would - 

include the acquisition of transportation containers. The O&M costs are moderate'. These costs Y 

would include the treatment fees, labor, transportation, treatment, and disposal of secondary wastes. V 

The capital costs of 

of process equipmen econtamination solution. The O&M costs for an on-property facility I 1  

would also be high. 

trained personnel, tr fication, and secondary waste disposal. If 

roperty facility would be high. These costs would include the purchasing I O  

ts would include operating permits, material handling requirements, I2 

Since a commercial facility is currently scheduled to perform a treatability study on the scrap 

structural steel from the Plant 7 removal action, this process option will be retained for further 

evaluation. 

Plant 7 steel decontamination. IS 

The evaluation'will be based o ed on the effectiveness and efficiency of the I: 

i .i 

Electrouolishing 3) 

Electropolishing is an anodicdissolution process in which a controlled amount of contaminated 

surface is stripped from a conductive substrate being cleaned. The contamination embedded in the 

removed material is transported away via dissolution, thereby creatiQ&.:.a. ............................. ...cl.m substrate surface. The 

II 

7 ,  - 

>; 
..... ..... ..... ... ......... ..:. . 

level of decontamination is defined by the electrolytic solution used, the .............. ele&ical current applied, and . ?a 

?i 

..... wa:.:.:.:.:.:.:+::: 

the smoothness of the substrate surface. This process option is potentially "applicable to all metal 
.:.:.:.: .... f..:.;.:. .... :.::*s:::: ..... categories. 21, 

7: _. 

Effectiveness: This ex situ process option has been commercially proven to be effective for the 25 

removal of inorganic and radiological contamination from conductive materials. Electropolishins was 

successfully utilized at the DOE Hanford Reservation for the removal of plutonium 

conductive components. This process option may treat varying types and shapes of 

Large conductive components may also be treated without size reduction. 

29 

:a 

11 

surfaces. 32 

nature of the electrolytic solution minimizes airborne emissions. e 
D-11 8R2/95 1 : 10 p.ni 
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This process option will not treat surfaces that are coated with non-conductive materials (e.g., paint). 

These materials would require removal and thereby would create secondary wastes that would require 

potential treatment and subsequent disposal. The components may also require repeated exposure to 

ntamination goals. Non-conductive constituents of a treated component, and cracks, 

ces that are not in "the line'of sight" of the negatively charged electrode will not be 

nated. The electrolytic solution containing the removed contamination can be 

ia ion exchange or filtering. The secondary wastes generated by this process option are 

spent filters, ion'exchange columns, and solution. The metal plates (negative electrode) may also 

need periodic decontamination to maintain effectiveness. No apparent impacts to human health and 

the environment wo 

secondary waste 

, .  

It from implementing this process option, assuming all process control and 

asures are in place and operational. 

Implementability : ss option could be implemented using portable or stationary system 

that are commercially available. 

- 
The on-property implementability of this process option would be contingent upon the acquisition, 

installation, and permitting of the electropolis 

would be required. Training for on-site perso uld also be required. The personnel required to 

implement this process option would be av 

. A secondary w&te management system 

Cost: The costs of portable or stationary commercial facilities using this process option are 

moderate. These costs would include removing any coatings'frorn the substrate as well as 
transportation, handling, and treatment fees. The on-property facil . 

option would be high. These costs would include the purchasing of 

and electrolytic solutions. The O&M costs are high since material 

secondary waste disposal would be required. 

costs of this process 

quipment and the anodic 

, worker training, and 

Most of the structural steel at the FEMP is coated with several layers of p,aint. Much of the 

machinery and equipment is .also painted. The paint coatings would have to be removed, and the 

exposed conductive surfaces would then require characterization to determine if the s 
actually contaminated. This would be a labor intensive activity. Therefore, this pro 

not be retained for further evaluation. 
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ProDrietarv Solvents 

Proprietary solvents are specialized chemicals designed to extract chemical and radiological 

contamination from solid materials. This process option is potentially applicable to the following 

ories: concrete, brick, all metals, and non-regulated ACM. 

Proprietary solvents have been commercially proven for the in situ removal of 

rganic, radiological, and PCB contamination from material surfaces and substrate. The 

effectiveness of subsurface decontamination is dependent on the type of contamination, the physical 

nature of the substrate, the amount of time the solvent is applied to the substrate, and the solvent 

itself. 

Successful demonstr 

Reservation and at eton facility.. Radiologically contaminated solid materials (metals) 

were readily decontaminated to the respective "free release" levels. Some proprietary solvents have 

been designed to be non-flammable, non-explosive, and non-hazardous under the Resource 

Conservation and Recovery Act (RCRA). Solvents also possess encapsulation properties to reduce 

airborne emissions. No apparent impacts t 

result of implementing this process option ass 
management measures are in place and oper 

roprietary solvents have been completed at the DOE Oak Ridge 

1 process control and secondary waste 

Implementability: The implementability of this process option would be contingent upon results of. 

bench and pilot scale testing of proprietary solvents prior to full scale use. The testing would need to 

demonstrate the effectiveness of the solvent on contamination rem0 risks to FEMP workers, 

and potential impacts to the environment. The spent solvent'wo 
requiring treatment (e.g., filtering) prior to disposal. The spent filt 

appropriate disposal. Any off-site discharge of the spent solvent 

appropriate regulations (e-g., NPDES, CWA, etc.). This would be accomplished by treating the 

spent solvent at the Advanced Wastewater Treatment (AWWT) Facility. FEMP personnel would be 

available and would require training to implement this process option. 

ary waste stream 

Costs: The capital costs of this process option may be moderate to high, depending ......... ......... .... 

proprietary solvent selected and the application and removal equipment. The O&M cost:&uld be 

moderate due to labor, training, and secondary waste treatment and disposal costs. 

D-13 8/22/95 1.10 p.m 
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An OU3 engineering study of the decontamination effectiveness of a proprietary solvent on FEMP 
non-regulated ACM (transite) is being performed. Proprietary solvent decontamination has been 

demonstrated to be effective on concrete, steel, and other contaminated solid materials. Therefore, 

' 

tion will be retained 'for further evaluation. 

used to break chemical and physical bonds between contamination and the affected 

material by reduction. Surfactants then act as a carrier to remove the contamination. They are 

commercially available in spray, foam, or gel form. ,Surfactants may also be added to water washing 

techniques to aug ontamination effectiveness. This process option is potentially applicable 

. to all material cate 

Effectiveness: The 

removal of organic, inorganic, PCB, and radiological surface contamination. This process option has 

had some success at removing loosely bound subsurface contanhation. Repeated applications can . 

.:.ex situ use of surfactants is a commercially proven method for the 

. produce contamination reduction up to several orders of magnitude. These process options perform 

well on accessible and uniform, large s 

Surfactants have been utilized in industry and 

efforts. No apparent impacts to human h 

this process option. 

n areas of localized contamination. 

us DOE sites' for surface decontamination 

nvironment would result from implementing 

Implementability: This process option is implementable. Surfactants are generally .sprayed on a 

surface or applied with a cloth or brush. The removal of the spent 

using a vacuum, water wash, or cloth. The spent surfactant rinse or 

treatment prior to disposal or discharge. The personnel required to 

available. 

gels is accomplished 

cloth may require 

these tasks would be 

Cost: The capital costs for this process option are low since the surfactant costs and applicator 

systems are inexpensive. The O&M costs are moderate due to the labor and secondary waste disposal 

requirements. 

The potential exists for the treatment of localized areas of contamination (primarily re 

materials after the OU3 interim remedial action has been completed and before final disposition 

occurs. Therefore, this process option will be retained for further evaluation. 
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Turbulator 

A turbulator system uses stirring propellers to direct a flow of a decontamination solution via agitation 

across the surfaces of contaminated materials. A square or round turbulation tank can have two to 

s each. The propeller operation can be automatically adjusted to create changes in the 

f the decontamination solution. This action promotes the decontamination of more 

more heavily contaminated surface areas. This process option is applicable to all 

Effectiveness: This ex situ process option is designed for the removal of surface inorganic, organic, 

and radiological contamination. This process option has been commercially demonstrated at various - ....... .. ..:.;.~~.:::~~.:~.::~ .... :< :...:: ...... ..:.:.:. 
:,:.::::: ,:::::::::. 

DOE facilities for the @xoItt&nination .of metallic hahd tools, valves, pump pistons, etc. The type of 
............ 
.i.: ........ ,..E,... 

e:::: .:::::::::. 
contaminant to be rem$&d,,would ::>.A determine the solution to be used. The material handling aspects of 

this process option cci&&..po&mn immediate impact to human health. No apparent impacts to the 

environment would be evident as a result of implementing this process option, assuming all process 

.......... 

control and secondary waste management measures are in place and operational. 15 

I 0 

Implementability: , The implementability option would be contingent upon data results 17 
. .  

from bench and pilot scale tests that would be to determine the effectiveness of this process 

option on OU3 contaminated material. Co ulator systems are generally designed for I9 

tools and small pieces of equipment. 11s would be required to increase the system 

capacity for larger pieces of equipment or structural steel. Existing on-property process tanks could 

be modified to create a turbulator system. The handling of the contaminated and treated materials 

ion to meet the capacity 

limits of the process system. Personnel would need training on syst ions. The secondary ?-: 

wastes would include the contaminant frltrates and spent deco lution. These wastes ,i 

would require treatment prior to disposal or discharge. Personnel need training on system ?b 

operations. The personnel to implement this process option would be available. 

IS 

Des 20 

!I 

22 

2 .; would be labor intensive. The contaminated material may require 

17 

2s 

Cost: The capital costs of this process option are moderate. The costs would include purchasing the 

tanks, propeller units, control systems, and decontamination solution. The O&M co also be 111 

moderate due to the labor and secondary waste disposal costs. 

19 

3 I ..... ......... 
..... .:.:.:.:. :.:.x.: .... :.. ..:.:.:.:.. ... ................ .................... 

This process option has been commercially proven to remove loose contamination. However, the 

OU3 interim remedial action activities are scheduled to remove loose contamination through 

.. 

.. :- 
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decontamination. Any remaining contamination would be fixed within the matrix of the material. 

Therefore, this process option will not be retained for further evaluation. 

uses a generator to produce an ultrasonic frequency (greater than 20 Mhz). A 

erts the frequency energy into low-amplitude mechanical energy. This energy, 

contamination solution, creates a vigorous scrubbing action due to the rapid 

formation and collapse of bubbles. 

in most solids, and is ideally suited for delicate materials. This process option is potentially 

applicable to all metal categories. 

Ultrasonic cleaning produces no abrasion, distortion, or changes 

_ _  

Effectiveness: This ocess option has been commercially proven for the removal of loosely 

bound organic, inor 

ineffective for tightly bound materials such as paints, varnishes, and other materials that are difficult 

to remove. The use of this method on large pieces of equipment or stkvctural steel results in less 

effective decontamination results. This process option has been utilized in industry and within the 

DOE complex, particularly at the Y-12 Site 

small pieces of equipment. This process opti 

are constructed of exotic metals or specializ 

environment would result from implementing this process option, assuming all process control and 

secondary waste management measures are in place and operational. 

, and radiological surface contamination. Ultrasonic cleaning is 

ge, for the decontamination of hand tools and 

en used especially when the tools or equipment 

o apparent impacts to human health and the 

Implementability: The implementability of this process option wo 

bench and pilot scale testing to determine the effectiveness of deco 

categories. Commercial ultrasonic cleaning systems are generally d for small tools. Design 

modifications may be required to increase the system capacity for of equipment or for 

structural steel. Any surface coatings would require removal utilizing a different method prior to 

implementing this process option. The secondary waste generated from the surface coatings would 

require potential treatment and .appropriate disposal. The material .handling operatio 

intensive. The cleaning process will generate secondary wastes, including the spent 

solution and filtered contamination residues, which would require treatment prior to di 

discharge. If a commercial system is used on-property, then site personnel would r 

appropriate systems training. The site personnel would be available. 

ingent upon results of 

n on the OU3 metal 
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Cost: The capital costs of this process option are moderate. The costs would include purchasing the 

required equipment and decontamination solution. The O&M costs are moderate due to labor 

requirements. 3 

I 

2 

.................................. ................. ....................... ..... .......... ......... ..i;.;.:.;.. ........ .......... ..... 

An OU3 ........ engheering study of this process option is currently being performed on equipment made of .......... ......... .......... .... 

nickel ..... an&&pecialty ..... ..... alloys. A potential exists that this process option could also be applied to 1, 
...... ..:.:.:.:. ..... ............... ................ ;.::A:+:.' 

1argermeka.l components. Therefore, this process option will be retained for further evaluation. 7 

S 

D 2.3 .3  Physical Treatment Technologies 

Physical treatments use process options and associated techniques that physically remove surface 

contamination from 

technology include th 

. . . . . . . .  

ted material. Process options evaluated under the physical treatment 

0 abr 
0 compaction , 
. a  crushing, 

encapsulation, 
a shredding, 
a solidification (of deco 

. vibratory finishing, and 
a water washing. 

- 0 

Abrasive Blasting 

Y 

10 

I I  

2:. 

The abrasive blasting process option consists of several techniques that use centrifugal force or 

compressed air to propel abrasive media against the contaminated surfaces. Techniques vary in 

aggressiveness from surface cleaning to surface removal. Various rasive blast media ?6 

include frozen carbon dioxide (COJ pellets, ice, sponge, sand, soda metal shot. The 27 

abrasive process option is scheduled to be utilized for the decontami 

generated from the Plant 7 Removal Action. This process option i applicable to the 25, 

accessible metal and painted light-gauge metal categories. 

'J 

2; 

the scrap structural steel 2s 

.ii 1 

Effectiveness: Abrasive blasting is a commercially proven process option, generally for in situ 
. . . . . .  . . . . . . . . .  

applications, that effectively removes surface and subsurface organic, inorganic, PC 

radiological contamination. Decontamination effectiveness is dependent on the type of 

the depth of contamination penetration in the affected material, the type of abrasive 

pressure and distance at which the abrasive is applied to the material. Abrasive blasting technologies 

such as COz, ice, and soda blasting are effective at removing contaminated surface coatings (e.g., 

31 

3.3 

-. .... .\ 

.ih 

.- 
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paint) but are not efficient at subsurface removal. . Sand &d shot blasting are more aggressive 

techniques for subsurface contamination removal. 

tion is designed to protect the operator from airborne emissions by recovering the 

a (except ice and frozen dioxide) for reuse and the contaminated material in HEPA 

stems. No apparent impacts to human health and the environment would result from 

is process option, assuming all process control and secondary waste management 

measures are in place and operational. 

3 

4 

5 

6 

7 

8 

9 

Implementability: This process option would be implementable. Commercial decontamination 
....... ... ....,... . ..........._. ............. . .,..........._.. ........... ............ 

facilities utilizing abr&ve t@sting are' currently available. The scrap structural steel from the Plant 7 
::::::;:: ... ;.:.:.. .:.;.:.:. .::::.;.:.. 
:.:.:.:::, . , ,,.,,,. <j.:.:(.' 

Removal Action has b&fi@icheduled .:.:.:.:. for transport to an off-site commercial treatment facility. The 

DOE would be requiCed::.to'"e$ker into. new service contracts with the off-site vendor to have additional 

OU3 material treated. An on-property treatment facility would require acquisition and housing of 

blasting equipment and media. 

:*;:; "%$:., 

Secondary waste includes paint chips, conc 

be required to recycle the blasting media. Sp 
exception to this is ice blasting, which requ 

contaminated water. Containment systems are also required to control airborne contamination. 

Appropriate training of FEMP personnel would be required to prepare the materials for off-site 

shipment. The required personnel would be available. 

etc. A blast media recovery system would 

a may require treatment prior to disposal. The 

er treatment systems to collect the spent, 

Cost: The capital costs of utilizing an off-site commercial facility ar 

include the acquisition of transportation'containers. The O&M costs 

moderate. These costs include treatment fees, labor, transportation 

The capital costs of an on-property facility would be high. These costs would include the purchasing 

of blasting equipment and media. The O&M costs for the on-property facility would be moderate. 

These costs would include material handling, worker training, treatment verification, and secondary 

hese costs would 

off-site facility are 

sal of secondary wastes. 

~ : ~ ~ : ~ : ~ : ~ ~ ~ . ~ ~  . ...... . _._. .... ..... _........ ..... ;: 2 . . . . . 'ii .. 
. . .,., ... .... waste disposal. 
:?.::::: :.>>:.: .:.:.:.:. 
.....A. ......... ... ...... ...... ... :.:.E: 

Since a commercial facility is currently scheduled to decontaminate the scrap structural s.61,: from the 

Plant. 7 Removal Action using abrasive blasting, this process option will be retained for further 
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evaluation: The evaluation will be based on data received on the effectiveness of the Plant 7 steel 

decontamination. 0 
action of loose materials is performed using a hydraulic compression and baling 

lting volume reduction provides a more effective means of material handling and 

s process option is potentially applicable to the following material categories: 

process-related metals, inaccessible metals, painted light-gauge metals, regulated ACM, and 

miscellaneous materials. 

................................. ........................ 

Effectiveness: This &ces@@ption ............... is a commercially proven method for reducing the volume of .... .............. 

materials contaminat rganic, inorganic, PCB, asbestos, or radiological constituents. The 

application of this p is not intended to reduce contaminant mobility and/or toxicity. This 

process option has been widely used throughout industry and the DOE complex for the preparation of 

wastes scheduled for disposal. No apparent impacts to human health and the environment would 

result from implementing this process option, assuming all process control measures are in place and 
. .  operational. 

Implementability: This process option is e. Stationary and mobile systems are 

commercially available. A preventive maintenance program is required to maintain production rates. 

Standard earth moving equipment is used to fill the feed hopper and manage the compacted material. 

Additional bins may be required to segregate output materials based on contamination levels. The 

system wouid require fugitive dust containment measures. The dus 

accomplished using either a structure equipped with a HEPA filter 

compactor. Training for site personnel would required. Heavy eq 
required. These personnel would be readily available. 

a built-in system on the 

erators would be 

I 

6 

7 

s 

9 

I O  

I I  

I 
0 

I .: 

A compaction system currently exists at the FEW that may be utilized if the system's capacity can 

be limited if the OU3 structure in which the unit is housed is decontaminated and dis 

28 

sufficiently process the proposed OU3 materials. The long-term use of this existing compactor may 2s 
. . . . .  

.. .h 

..I 

Costs: The capital costs for this process option are moderate. 

and fugitive dust collection system. The O&M costs for this process option are also moderate due to 

the labor and material handling costs., 

The costs would incl .* 1 

.. 
.>: 

3 
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e Compaction does not treat contaminants of concern. ,However, disposal costs may'be reduced by the 

benefits of waste volume reduction. Therefore, this process option will be retained for further 

evaluation. 3 

Crushing is,&hethod of reducing the volume of contaminated materials to enhance disposal 

efficiency:' Commercial systems are available to size reduce and volume reduce materials to a user 
../,..... ,. :...:.:.:. 
2:;:;:;:: .....iii,.._ ;szF 

defined size. This process option is potentially applicable to the concrete and brick categories. 8 

Effectiveness: This process option is a commercially proven method for'reducing the volume of 

materials contaminat rganic, inorganic, PCB, asbestos, or radiological constituents. The 

application of this p 

process option has b .used throughout the industry and the DOE complex for the 

preparation of wastes scheduled for disposal. No apparent impacts to human health and the 

environment would result from implementing this prows option, assuming all process control 

measures are in place and operational. 

ion is not intended to reduce contaminant mobility and/or toxicity. This 

. .  

Implementability: This process option woul lementable. Stationary and mobile systems are 

commercially available. A preventive ma 

rates. Standard earth moving equipment 

crushed material. Additional bins may be required to segregate output materials based on 

contamination levels. The system would require fugitive dust containment measures. The dust 

containment could be accomplished using either a structure equipp 

built-in system on the crusher. Training for site personnel would r 

operators would be required. These personnel would be readily avai 

ram would be required to maintain production 

to fill the feed hopper and manage the 

EPA filter system or a 

eavy equipment 

Costs: The capital costs for this process option are high. The equipment for an on-property 

operation would include a conveyorized material feed system, the crusher, and a fugitive dust 

collection system. The O&M costs for this process option are also high due to the labor, material 
. .. 

handling, and sampling and analysis requirements. 

The potential for disposal cost savings exists if volume reduction of the contaminated ma&IalS is 

achieved. Therefore, this process option will be retained for further evaluation. 
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Encardation 

Encapsulation is a process option in which a coating is applied to adhere to a.materia1 surface, thus 

reducing the mobility of surface and loosely-bound subsurface contamination. The coating thicknesses I . 

light coating of latex paint to immobilize transferable contamination to a heavy polymer 

ide more resiliency against impact or abrasion. This process option is potentially 5 

1 OU3 material categories. 1, 

Effectiveness: The in situ and ex situ application of encapsulants to material surfaces has been 

commercially proven to provide effective reduction in the mobility of loose radiological, hazardous, 

asbestos, and PCB contaminants. Resistance to abrasion, physical impact, and the natural elements 

s 

9 

I (I - -  ........................... ................... :.: ...... ............ 
depends on the type ..... o@&&$sulant .... chosen. The life expectancy of an encapsulant would depend on I I  

its chemical compositi 

environment, etc. Pa 
or airborne release of the solvent vapors that accompany the encapsulants. Appropriate engineerins 

and personal protective measures would be required. 

number of applications to a material, the surrounding physical I2 

acts to human health and the environment may arise due to inhalation 13 

12 

15 

I h 

Implementability This process option is imp .' le. The encapsulant application could be 17 

performed on-property or at an off-site comm cility. No specific regulatory permits would be IS 

required to perform this task. Encapsulants y applied to a material surface using a spray 19 

applicator system. The emptied encapsulant containers may require disposal as a secondary waste. 

The personnel required to implement this process option would be available. 

?(I 

? I  

12 

Costs: Capital costs of this process option are low. The capital co. 

and an application system. 

This process option will be retained for all OU3 remedial activities; 

S hreddinq 2s 

include the encapsulant 22 

The O&M costs are also low. 14 

1 <  -. 

3, 

17 

Commercial shredding system generally consist of two. direct-driven or hydraulically powered shafts 

fitted with cutter wheels separated by counter-rotating spacers. 

volume reduce materials as a means of increasing material handling capabilities and 

In general, the heaviest materials that can be shredded are one-quarter inch 

and onequarter inch reinforcement bar, and four-inch, schedule forty pipe. This process option is 

potentially applicable to all metal categories and the miscellaneous materials category. 

29 

A shredder is utilize .;I) 

31 

.- volumes. -1 

-. _. 1 .  

:1 
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' Effectiveness: This process option is a commercially proven method for reducing the volume of 

materials contaminated with organic, inorganic, PCB, asbestos, or radiological constituents. The 

application of this process option is not intended to reduce contaminant mobility and/or toxicity. This 

has been widely used throughout industry and the DOE complex for the preparation of . 

for disposal. No apparent impacts to human health and the environment would 

menting this process option, assuming all process control measures are in place and 

Implementability: This process option would be implementable. Stationary and mobile systems are 

commercially available. A preventive maintenance program would be required to maintain production 

rates. Standard e 

shredded material. 

contamination levels#. 

containment could be accomplished using either a structure equipped with a HEPA filter system or a 

built-in system on the shredder. Training for site personnel would required. Heavy equipment 

operators would be required. These personnel would be readily available. 

equipment would be used to fill the feed hopper and manage the 

bins may be required to segregate output materials based on 

€.em would require fugitive dust containment measures. The dust 

Costs: The capital costs for this process optio derate. The costs would include a shredding _... .. ....... . ............................... 

and fugitive dust collection system. The O&M '. :... cost@€or ,::.:.:.:+. this process option are also moderate due to 
... I:...... , . . .. . .. . . .<...I..... .'. '... 

the labor and material handling costs. 

Shredding does not treat contaminants of concern. However, disposal costs may be reduced by the 

benefits of waste volume reduction. Therefore, this process option ..,@l,.e:g%air~ed ... for further 
.i.. . ..... ... . . .,...,. 

.i. .,.. A! ._ 

evaluation. 

Solidification (of Decontamination Residues) 

The purpose of solidification is to prepare contaminated wastes for disposal in an environmentally . 

acceptable manner. Solidification would be performed in order to prevent contaminants in the waste 

from leaching once the wastes are disposed. This process option combines co 

portland cement, a siliceous material, an aluminosilicate material, or a polymeric 

stable physical and chemical form. This process option is potentially appli 

may be created from the decontamination of concrete, brick, accessible 

metals during the OU3 interim remedial action and post-interim remedial action decontamination 

efforts. 
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Effectiveness: Solidification is,a commercially proven and regulatory accepted in situ or ex situ 

process option for the treatment of sludges, residues, and liquids contaminated with organic, 

inorganic, and low-level radiological constituents. The treatment immobilizes contaminants and, in 

educes contaminant toxicity. The effectiveness of the treatment is dependent on the 

, the physical and chemical characteristics of the contaminated material, and the type 

admixtures used. The product of this process option is a monolithic form that can be 

safely’dispositioned in a cost effective manner. No apparent impacts to human health and the 

environment would result from implementing this process option. 

Implementability: The implementability would be contingent upon developing and testing mixing 

formulations for the s 

would be required. P 
laboratory represents, 

erials intended to be treated. Therefore, bench and pilot scale testing 

lementation is necessary to ensure that the waste form tested in the 

uld be produced in the field. Once mixing formulae are determined, 

the appropriate equipment would be procured. Site personnel would require systems operations 

training. These personnel would be available. 
# 

Costs: The capital costs of this process opt 

admixture and blending equipment utilized. 

treatment would require sampling and analy 

volume of the solidified materials. 

o moderate, depending on the type of 

costs would be moderate. The verification of 

osal costs may increase due to the additional ’ 

The. benefits of contamination immobilization and toxicity reduction may offset the cost of disposing 

the additional volume of stabilized material. The FEMP Site Treatxpent.Plan identifies solidification 

as the preferred treatment of lead-based paint residues that may be g 

decontamination of OU3 metals. The FEMP Waste Programs M 

conducting a engineering study for the applicability of solidificatio 

process option will be retained for further evaluation. 

from the 

group is currently 

ed wastes. Therefore, this 

I I  

IZ 

13 

II 

IS 

Ih 

17 

IS 

I Y  

Vibratory Finishing 2’) 

Vibratory finishing is a process option in which contaminated materials are h e r s  

decontamination solution containing a fme abrasive medium. The decontamination .;I 

mechanically agitated using high frequency vibrations. The agitated decontaminati 

creates a scouring effect to remove the contaminants. This process option is potentially applicable to 

all metal categories. 7‘ 

?I1 

. . . . . . . . . ZL 

..- 

.’J 
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Effectiveness: This commercially proven ex situ process option is effective for the removal of 

surface and loosely bound subsurface organic, inorganic, PCB, and radiological contamination. This 
process option will also remove surface coatings (e.g., paints and enamels). 

. . . . . . . . . 

ss of the treatment depends on'the type of contamination to be removed, the 

n solution used, the level of vibratory energy applied to the system, the size and 

material, and the amount of time the material is treated. This process option has 

been traditionally utilized for the cleaning of hand tools and small pieces of equipment. 

Implementability: This process option would be implementable. Commercial vibratory finishing 
...._.............. ....... ..... . ........... 1.. ..'. :.:.:.:.: /.. ..... 

systems are generally 

be required to increas 

on-property process 

contaminated and treated materials would be labor intensive. The contaminated material may require 

size reduction to meet the capacity limits of the process system. Personnel would need training on 

system operations. The secondary wastes would include the contaminant filtrates and spent 

for tools and small pieces of equipment. Design modifications would 

tem capacity for larger pieces of equipment or structural steel. Existing 

d be modified to create a finishing system. The handling of the 

decontamination solution and' abrasives. 

discharge. Personnel that would be required t 

available. 

d require treatment prior to disposal or 

e the system and handle the material would be 

Cost: The capital costs of this process option are moderate. The capital costs would include the 

acquisition of the decontamination solution, abrasive media, process tank, and associated equipment. 

The O&M costs are also moderate due to the labor and secondary 

requirements. 

ent and disposal 

Vibratory finishing could be an effective alternative for the pre-trea of contaminated materials 

prior to chemical treatment. Therefore, this process option will be retained for further evaluation. 

Water Washing 

Water washing encompasses a variety of techniques using water to remove co 

pressures, flow rates, and temperatures can be adjusted to vary from the removal of su 
contamination to spalling-off the contaminated material surfaces. The water 

include high pressure spray (5,000-20,000 pounds per square inch [psi]), ultra-high pressure spray 
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(30,000-50,000 psi), superheated water (300°F at 300 psi), and steam cleaning. This process option 

is .&tentially applicable to the accessible metals category. 2 a 
ater washing is a commercially proven process optidn used for the in situ or 

removing surface and loosely bound subsurface organic, inorganic, PCB, and 

nation. The type and penetration of contamination, surface accessibility, material 

ry determine the system to be used to meet the decontamination goals. Abrasives 

h 

or surfactants may be added to the wash water stream to increase the decontamination effectiveness. 

This process option was used for the Plant 7 removal action decontamination efforts. Water washing 

is also scheduled to be used during the OU3 interim remedial action. No apparent impacts to human 

uld result from implementing this process option, assuming all process 

S 

9 

IO 

health and the enviro I 1  

control measures are 

Implementability: This process option is 'implementable. Commercial systems consist of a pumping 

system, a series of hoses, and a wand with a variety of nozzles. An adequate water supply would be 

required. Water washing operations would normally consist of an operator using a wand to direct the 

I4 

I5 

I h 

. . water stream at the contaminated surface. 

pressures, temperatures, and flow rates incr 

which h a y  reduce productivity. Hearing p 
personal protective equipment worn to protect against the hazards. 

th and safety concerns increase as systein 

s process option may cause worker fatigue, 

t suits, and shin guards are typical types of 

17 

IS 

IU 

a 
5 1 

21 

Containment systems would be required to collect spent waste waters, which can be treated with the 

FEMP wastewater treatment system. Additional secondary wastes inclu@e.:,pntaminated paint 

22 

7 :  

.......... ... ..... :.:.:.:.. 

,, _- residues, concrete residues, and loose media. The secondary- wastes 6ay ......... require ..>: 

analysis prior to discharge or disposal to verify compliance with CWA, .:..:.:. ..... NPDES, and RCRA 
sampling and 

:.:.:.:.> .............. :,x,:. ,:.:.:.:.. ........... 
3 

......... 

regulations. Personnel required to pe;.fonn this task would be availa%&' 20 

27 

Costs: The capital costs of this process option &e low. The O&M costs are moderate due to the 

labor requirements and ,the need for personal protective equipment. 

2s 

29 

Water washing was utilized for the surface decontamination of the Plant 7 interior, 
..... 

to be used during the OU3 interim remedial action in a similar capacity. Secondary su* ............. ...:... 

decontamination efforts of accessible metal components may be required prior to final disposition. 

Therefore, this process option will be retained for further evaluation. 

i 2 

-. 
3 .  

? 
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D.2.4 Disposition Technolopies 

The technologies considered for the disposition of OU3 material are on-property disposal, off-site 

disposal, unrestricted release, and material transportation. 

on-property disposal for this technology is landfilling. 

Landfilling 

This option involves the landfding of OU3 interim remedial action derived materials in an 

on-property disposal facility. The on-property disposal facility would contain materials in an 
........................... ...,.. .......,... . . . . . . . . . . 

aboveground earthen 6fsc6&. Operational methods that reduce the volume of contaminated 
i::>:: ,,?>:,:.. .... .. .. . .... ,...,. ....... .. ...... .... 

materials, ease the h 

contaminants would llowed. Contaminated materials received at the on-property facility 

would have to meet acceptance criteria that would restrict moisture content, concentration and 

quantity of radiological contaminants, and toxic and hazardous waste concentrations. The disposal 

. facility would have a 200 year design life and an effective life of 1,000 years, in accordance with 40 

CFR 192, DOE.Order 5400.5, and Ohio A 

f the materials, and reduce human exposure to radiation and other 

ve Code (OAC) 3745-27. 

Effectiveness: On-property landfilling would$be eff&tive ..... for reducing the mobility of contaminants ...... . . . . . . . . . , . ... :... . .. :.:... ....... . . ........... L.. . . . . . . .. 

and restricting personnel, public, and wildlife access to the OU3 materials. This process option 

would also reduce the volume of materials that may require dispositioning at an off-site disposal 

facility. No apparent impacts to human health and the environment would result from implementing 

this process option, assuming all containment control measures are,  

effective life of the on-property disposal facility would need to 

schedule. 

operational. The 

an OU3 disposition 

Implenientability : This option would be implementable. An on-property disposal facility is 

proposed to be constructed and administered by OU2. A verification sampling and analysis program 

may be required to confirm that OU3 materials do not exceed the on-property WAC. The accepted 

materials would require transport to the disposal cell location. 

Cost: The capital costs for this process option would be low. The O&M costs for 

option would also be low. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

e 19 

20 

21 

22 

23 

24 

25 

26 

n 

2a 

29 

u) 

31 

32 

G :\CRU3RIFS\MASTER\APPX-D.6th D-26 8/22/95 1:lOp.m. 



e 7 
FJZMP-OU3 -RI/FS -DRAFT 

September 11. 1995 

This process option will be retained as the representative technology for all material categories 

meeting the on-property WAC. 

ff-site disposal technology are the Nevada Test Site (NTS) 

Nevada Test Site 

This option involves the disposal of OU3 materials at an existing DOE facility. The NTS is located 

in Nye County, Nevada, with the southwest comer of the facility situated approximately 65 miles - -  ................................. ................ .......................... 
northwest of Las Vegg. ..... ... Th& .......... NTS encompasses about .1,350 square miles. The NTS has ~ arid 

climate, and is surro 

buffer zone between and .the nearby public lands. Depths of the groundwater beneath 

the NTS vary from approximately 500 feet to greater than 2,000 feet. An environmental impact 

statement for waste disposal activities at the NTS is currently being prepared to satisfy the 

requirements of the National Environmental Policy Act (NEPA). 

n the east, north, and west by public access exclusion areas that provide a 

OU3 materials could be transported for pe sposal at the NTS. As.a condition of disposal at ................. A:::... e.:...... ........... ....:.:,:.:., 
the NTS, no untreated wet, raw waste or freqifiquids :.:.a:.. are accepted. An additional NTS requirement, 

................................. .:..... ........ .......... 
that the material be characterized only as a low-level radioactive waste, was in effect at the time this 

report was prepared. The NTS cannot accept mixed (hazardous and radioactive) waste at this time; 

however, a permit to accept mixed waste is pending. In addition, the material cannot contain PCBs at 

concentrations greater than 50 parts per million (ppm). All materi 

containerized. No bulk material will be accepted. Radioactive mat the FEMP are 

currently being shipped to the NTS. Material transportation to the 

is no rail line leading directly to the facility, or by a combination 

to the NTS must be 

Effectiveness: The NTS would effectively isolate the waste materials from potential receptors. No 

apparent impacts to human health.and the environment would result from implementing this option 

since-the materials would no longer be present at the FEMP. Since the facility is a 

the life expectancy of the facility would be expected to accommodate the disposal o 

Implementability: This option would be implementable. Appendix F discusses WAC and the 

FEMP’s ability to meet them. Logistical implementation would be moderately difficult due to the 
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distance from the FEMP site. As no rail transportation is available into the site, shipment by truck or 

railltruck combination would be required. Administratively, this process option is readily 

implementable since the FEMP site has an approved NTS waste certification and shipment program 

ce. However, the State of Nevada and the local community near the NTS may object to 

FEMP materials. 

capital cost for waste disposal at NTS is considered high and would include packaging 

costs in addition to the disposal fees. There would be no O&M costs associated with this option after 

completion of remedial activities. 

.......................... :,:.:._ 

This process option wig$ :.:.:.:.: be&tained ..:.:.:.:.( for all material categories except painted light gauge metals and 
....... 1. ..... ._... 

regulated ACM due t ence of hazardous waste and asbestos contaminants. 

3 

4 

5 

6 

7 

5 

9 

10 

11 

12 

13 

Commercial Off-site DisDosal Facility 14 

The Envirocare facility is representative of a typical commercial disposal facility. it is licensed by the 

State of Utah to receive naturally occurring radioactive material (NORM), low-activity radioactive 

waste, mixed NORM, and chemically h 

material that can be actively processed at one 

material that may be handled, and the max 
present in each waste stream. Hazard 

characteristic wastes, and most F-, P-, U-, and K-listed wastes. F-listed dioxin wastes cannot be 

accepted at the facility. The facility cannot receive materials containing PCBs at concentrations 

greater than 50 ppm. The facility is designed to dispose of co materials. The 

Envirocare facility is currently operating under a NEPA categorical 

The facility license restricts the quantities of 

e maximum qiantities of special nuclear 

rations of radionuclide mixtures that may be 

be accepted at the facility include D- 

The site is located on the eastern edge of the Great Salt Lake 

approximately 81 miles west of Salt Lake City. The site occupies approximately 540 acres and has a 

potential total capacity of approximately 14,000,'000 yd3. The site is zoned for radioactive waste 

disposal. Envirocare is, located, approximately one mile south of a railroad switch point identified as 
Clive, Utah. Much of the land surrounding the site is public domain administered b 

States Bureau of Land Management. 

county, Utah, ' 
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The current total developed and permitted capacity of the facility is 2.5 million yd3, Of this capacity, I 

0.5 million yd3 has already been filled, and 0.5 million cubic yd3 of capacity was firm contractual 

commitment: 

7 

a 

facility is located within a 100 square mile state-approved Hazardous Waste Zone. 

Envirocare is 

i 

e are three specific areas operated by waste management contractors. 

ractors located in the mid section of the southern area. The water table within this 

h 

7 

area is generally at 350 to 400 feet, and the water has salty, brackish characteristics. Perched x 

groundwater can be found at 40 to 100 feet with a multi-day holding period for recharge. The salty, 

brackish water is us 

Precipitation within 

0 

e Envirocare facility to maintain dust suppression during operations. IO 

about five inches per year, with approximately 60 to 70 inches of I I  

evaporation per year. I ?  

.. 
I : 

The site is situated in an arid desert rated by the U.S. Bureau of Land Management as poor for 

grazing or forage production. Vegetation at the site is a,homogeneous, semidesert low shrubland. 

vicinity of the disposal facility. The nearest s 

14 

IS 

composed primarily of shadescale. No wetlands or other aquatic habitats are present at or in the In 

1 -ends approximately 1.9 miles east of the 17 a, site, and the nearest body of permanent surfac is located about 28 miles east of the facility. IS 
....... .:c ...... .......... .:::: ..... ..... ,.:.:. ...... ..::::: :.:.:.: ',.., ... :::::;:: . . . . . . . . . .  :.:.:.::.: ...... 

19 

Effectiveness: An operating permitted commercial disposal site would be effective for isolation of the 

waste materials from potential receptors. The representative site is located near Clive, Utah, an arid . 

western location isolated from the nearby population and aquifer. The facility can accept all 

contaminated materials from OU3, with the exception of materials 

greater than 50 ppm. No apparent impacts to human health and the 

implementation since the materials would no longer be present at the 

Envirowe would be able to accept OU3 materials through the y 

21, 

?I 

.1 -- 

.. . .  PCB contamination 

ent would result from 

- .? 

24 

. It is anticipated that z i  

21. 

conversations with facility representatives. However, disposal capacity past the indicated year is 

uncertain. 

. . . . . .  ................. 

Implementability: This option would be implementable. Similar to the NTS proce 

facility is a relatively long distance from the FEW. However, direct rail access to 

presents the possibility of shipping contaminated materials by rail alone. To ship 

facility, a new waste certification program would need to be developed and implemented to assure a 
D-29 



* ,  . . 
FEMP-OU3-RIIFS-DRAFT 

September 11, 1995 

compliance with the disposal facility's WAC. This waste certification program, discussed in 

Appendix F, would be moderately difficult to implement. 

ita1 costs of this process option would be high due to the required shipping containers 

osal fees. The O&M costs of this process option are low. 

ion will be retained for all materials meeting the commercial disposal facility's WAC. 

D.2.4.3 Unrestricted Release TechnoloPies 

The process options evaluated under unrestricted release include sanitary landfills and 

This process option would utilize a local sanitary landfill for the dispositioning of OU3 materials that 

meet National Regulatory Commission (NRC) and DOE release limits. Any sanitary landfill that may 

be utilized must operate in compliance with regulations set forth in 40 CFR Part 257 - Subtitle D and 

OAC 3745-27-09. 

Effectiveness: The use of a sanitary landfil 

would otherwise be dispositioned in the on-property facility or transported to an off-site disposal 

facility. No apparent impacts to human health and the environment would result from implementing 

this option since the material would exhibit no contamination. 

e the overall volume of OU3 materials that 
. .  

Implementability: This option would be implementable. The of this process option 

would include verification that the material to be dispositioned meet 

verification could be determined through sampling or field screeni rts. The transportation of 

the material to the identified sanitary landfill would be required. 

Costs: The capital costs of this'process option are low. The O&M costs of this process option would 

be moderate due to landfill disposal fees, labor, and material handling costs. 

This process option will be retained for all material categories meeting the unrestricted 

criteria. 

D-30 ' 
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Unrestricted ReuselRecvcle 

The re-use/recycle process option would allow the unrestricted further use of OU3 materials. The 

materials may require treatment to meet all regulatory release criteria. 

E This process option would allow the release of materials to recycling vendors and 

govebent..zrgencies .... .::A::.: for further use. This process option would allow FEMP storage space to be 

utiliied more effectively, and would reduce overall disposal costs. No apparent impacts to human 

health and the environment would result from implementing this process option. 

..... ......... ..... ................... >%*? ................ i: ............. 

Implementability: This option would be implementable. The implementation of this process option 

would include the ide 

material. The materi 

n of a recycling vendor or government agency to accept the OU3 

released would require verification that it meets unrestricted release 

criteria. Establishmg ... of the material would also be required. 

Costs: The capital costs of this process option are moderate. These costs would include the shipping 

containers required to transport the material to the receiving facility. The O&M costs of this process 

option would be moderate due to labor and 

This process option will be retained for all the unrestricted release 

criteria. 

D.2.4.4 Restricted Release Technologies 

The process options evaluated under recycle technologies are unrestr&t&..epase and recycling. 
..... ..... ......... ........ 
.:.:.:.: :-:.:.:.. 

Restricted ReleaseRecvcling 

......... .:.:.:.:. ;z;: ........... ,.::j; :c::"i.". ::::::::: 
:<.:.:: '.:E <.:.:', ... . . . . . . .  ......... .... ..... .... ..... .... ..... 

quantity of materials requiring disposal in a low-level waste (LLW) facility and.for prov&& ...... recycled' 

material for future use. The potential uses resulting from this process option may be radiological 

The restricted re-use/recycling process option is defined as a form of rreatment or processing applied 

to a recoverable material that will leave radiological contamination exceeding the NRC 1.86 and DOE 
Order 5400.5 unrestricted release levels. The further use of the recycled material would require 

continued control by the DOE. 

Effectiveness: The restricted use/recycling process option would be effective for re 

3 

Y 

1 ( I  

I I  
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shield blocks or low-level radiological material containers. No apparent impacts to human health and 

the environment would result from implementing this process option. 

ility: This option would be implementable. Several off-site NRC-permitted commercial 

ies are available. Any required material size reduction could take place on-property or 

g facility. The transportation of the material would need to be arranged. 
0 

Cost: The capital costs of this process option are low. The O&M costs are moderate due to 

transportation costs, processing fees, and the treatment and disposal of secondary wastes. 

The potential volume, toxicity, and mobility reduction and further use benefits of this process option 

may offset initial pr 

evaluation. 
ts. Therefore, this .process option will be retained for further 

D.2.4.5 Material TransDortation Technologies 

The process options evaluated under waste transportation include rail and truck transport. 

. .  $is., 
::::::::::> . . . . . . .. .g '$,*,:, . 

.:~:~.:.:.:.~:~:~:~:~~:. ... 

Rail Transuort 

The FEMP site could support rail transportatio@bj@sing .. existing on-site rail spurs that will be 
.. . .:.:.:<.. 

c.:.:.:.:. 

upgraded in accordance with the OU1 Recor&&f ..:.::.: Deaion (ROD). Some off-site disposal options 
,,.....,...,...,. .,., $3;:: .... 

have facilities with the capability of receiving the waste by rail. In cases where exclusive use 

shipments are required, the contaminated material would be placed within a container that would be 

placed on a flat-bed rail car. Although rail transport has a lower percentage of accidents per trip than 

truck transport, the volume of material transported per trip is many...:.@~~:hIgher, ..... 
... ... 

thereby creating a 
.:...!.:.. 

higher risk of more materials being released in an accident. 

Effectiveness: Rail transportation 'is effective for transportation of' 

representative off-site disposal facility with railroad spurs or for partial transportation to the NTS. 
Rail transportation allows large volumes of contaminated material to be transport at one time. Rail 

transport is highly reliable. Typically, fewer accidents occur on a per-trip basis 

However, should an accident occur, the public could be exposed to much larger 

contaminated material. Exposures could be reduced by the containerization of 

No apparent impacts to human health and the environment would result from 

process option assuming all transportation requirements are in place and operational. 

ted material to the 

. . .  . .  , 
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Implementability Rail transport could be implementable since the FEMP site has an existing on-site 

rail spur. However, rail transport is susceptible to route availability and coordination with state and 2 

local agencies along the route, and would require full compliance with all applicable United States 3 
a 

f Transportation (DOT) regulations. In addition, some rail upgrades may be required. J 

5 

costs for rail transportation, which include upgrading the'on-site rail spur and the h 

e considered to be high. O&M costs, which include rail fees, would be low. 7 

This process option will be retained as a support technology for all material categories. 

................................... .................... : ....... :.:.:.:.: ............ 
.................. .:.:,:.: 

.... x.:.:.:.. 

............... ................... .......... Truck T~ansDort ................... .............. ..... .... I I  

. . . . . . . .  

Truck transport could 

site. Truck transport+ y the primary mode of transportation for shipping wastes to off-site I3 

disposal facilities. I3 

offer portal-to-portal service with the road system available at the FEMP I? 

Effectiveness: Truck transport is effective for short distances, but is not as effective as rail transport 

for the distances required for off-site dispos 

availability of rail spurs. Truck transport 

disposal to facilities without rail spurs. Pot 

placing the transported wastes into containers. No apparent impacts to human health and the 

environment would result from implementing this process option, assuming all transportation 

requirements are in place and operational. 

NTS or other facilities, depend.ing on the 

ired for on-property disposal and off-site 

s caused by accidents could be reduced by 
a 

.- 
Implementability: Truck transport would be moderately difficult to nt due to the large 

volume of waste and the long distance involved for off-site disposal. ntation would be 

relatively easy for on-property disposal options. For off-site dispo truck transport would 

require full compliance with all applicable DOT regulations. Notification to state and local agencies' 

along the transport route would be required. 

Cost: Capital costs for truck transportation, which includes construction of access r 

considered to be moderate, while O&M costs, which include trucking fees and mainte 

access roads and loading areas, would also be moderate. 

a This process option will be retained as a support technology for all material categories. 

D-33 



FEMF'-OU3-RI/FS-Dm 
September 11, 1995 

D-34 



FEMP-OU3-RIff S-DRAFT 
September 1 1 .  1995 

REFERENCES a U.S. Department of Energy (DOE), 1993e, "Oak Ridge National Laboratory Technology Logic 
Diagram," ORNL/M-2751, DOE Office of Technology Development, Oak Ridge, Tennessee. 

................................. .......................... ....... ..... ................ :.. 
U.S.'$Depa*ent .... of Energy (DOE), 1993f, "Oak Ridge IC-25 Site Technology Logic Diagram," & 

u . s - & m e n t  of Energy (DOE), 1994k, "Decommissioning Handbook, " DOE/EM-O142P, Office 
of Environmental Restoration, Washington, D .C. 

U.S. Department of Energy (DOE), 19941, "Idaho National Engineering Laboratory Decontamination 
and Decommissioning Technology Logic Diagram," EGG-WTD-11104, DOE Idaho Operations 
Office, Idaho Falls, Idaho. 

U . S . Environmental 
Feasibility 
Response, 

U.S. Environmental Protection Agency (EPA), 1995a, "Vendor Information System of Innovative 
Treatment Technologies (VISITT) Database," EPA Office of Solid Waste and Emergency Response, 
Washington D.C. 

Agency, 1988, "Guidance for Conduction Remedial Investigations and 
LA," EPA 540/G-89.004, Office of Emergency and Remedial 

U.S. Environmental Protection Agency (E 'Alternative Treatment Techniques . 

Information Center (ATTIC) Database, " EPA of Research and Development, Washington D.C. 

D-35 



FEMP-OU3-RVFS-DRAFT 
September 11, 1995 

D-36 

. . . . . . . . . 

. . . . . . . . . . . 



. . . .  

- 
2 
.- E: 
U 

e, 

1 

x 
m 
c 
e, 

- - 
.- - 
a" - 
:.:;*:.;. ........ 
.i.. 
.:.:,. ... 
...... .:.:.:.:.:.:. ....... z::*:::: 
..:.. I.:.. ..... c:':" .... 

& 
8 

- .- 
VI 

0 

x 
e, 
- 
L 

n : 
c 0 
L 
e, 

e, 

m 

(0 

m 

5 

2 

.- 

- 
.- E: 
U 
m 
0 
I 

u) 

m 
- .- 
ti - 
E 
M c .- - 
8 
& 
E 

E 

c - 
L 

VI 
Y - 2" 
L 0 
8 a 
e, 

- 

- 
L 

2 
v1 

E - .- 
d - 

E 0 
m 
.- - - 

.- : E  

$ 5  
2 ;  

FEMP-OU3-RI/FS-DRAFT 
September 1 1 .  3995 

0 
P 

G:\CRU3RIFS\MASTER\APPX D\D TABLES 



, ‘  
a 

FEhP-OU3-RVFS-DRAFT 

9 

w 
I4 
e3 

n 

E 

... :<:; 
.:::.:.:.:. ..:.:<.:.:.. ..... ,:::e:.. ..:.:.. 

<:i 

.:.: .............. 

.:.: ..,.......... 

............. .............. .................. 

September I ,995 

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

D-38 C:\CRU3RIFS\MASTER\APPX D\D TABLES 



.& ... ,.:.:.:. 
:.:.. 
i.... ..... 

..... ..... ..... ..... ..... ..... a .:.:...... 

;eptember 1 1 ,  1995 

G:\CRU3RIFS\MASTER\APPX D\D TABLES D-39 o~qo~%$2:05 p . m  



FEMP-OU3-WS-DRAFT 
September 11, 1995 

X X 

X X X 

X X X X 

X X X X 

m 
0 
wl 

A .c 
a 

.- 



7 1 7 2  
FEMP-O -RI/FS-DRAFT 

September 11. 1995 

K .... :$$ 
:::. ..*:yy ... ...... ...... --( ,.::< .......... ..... ............. ~ 

:=:>:: .................... 

= a 

X 

y 

X 

X I 

G:\CRU3RIFSWASTER\AX D\D TABLES D-41 



Y 
b 

m 0 

Q) 

.- 
E 

1 
G:\CRU3RIFS\MASTER\APPX D\D TABLES D-42 Q lf-J1"6'9[. 

Septc 

I 

iber I .1 .9 '4 

:a- .- E 

B 

In 

e 

8/22/95 1295 p.m 



X 

$ 
..... 
A....... 

.....$ f i  :.:.:.:.:. ,..._. ...AS.. -.: 

- 
E 
cn 

X 

* 7P72 
FEMP-WS-RI/FS-DRAR 



FEMP-OU3-RUFS-DRAFT 

G:\CRU3RIFS\MASTER\APPX D\D T A B W  D-44 . 

S 

.> .,.:::: .:.:.:: .... 
... ... . . ., ... 

iten nber I .I, 



I%. 7 a ' ?  2 
FEMP-OU3-RI/FS-DRAFT 

X - 
X - 
X - 
X 

September 11. 1995 

1 
G:\CRU3RIFS\MASTERMPPX DU) TABLES 

. .  

a 



a .  

FEMP-OU3-RVFS-DE; =AFT 
1995 

- 
C 
m 

E 
.- 

f 
8/22/95 12% p.m. 

(j(-j(-J~~,~ 
G:\CRU3RIFS\MAST€RWPX D\D TABLES D46 



* 7 1 7 2  
FEMP-OU%RI/FS-D RA FT 

................ :.:. .................... .................. :, .............. :.:,,. 

September 1 I .  1995 

VI f 

- 
(D 

0 5 

F h - 

G:\CRU3RIFS\MASTERW?X D\D TABLES D-47 8/22/95 I ? : i l i  p 

VI m 

m 



E 

E 

X 

X 

X 

X 

FEMP-OU3-RVFS-DRAFT 
September 11, 1995 

I 

a E 

L 

X X 

X X 

0 

C:\CRU3RIFSWASTER\APPX D\D TABLES 

. ,  

8I2219S 1,2:0S p.m 



r 

FEMP-OU3-RII &b 7472 S-D A T 

G:\CRU3RIkS\MASTER\APPX D\D TABLES 

E 

x 

Y 

E 

X 

X 

x 

September 11 .  1995 

0 

D-49 



FEMP-OU3 -RI/FS-DRAFT 

G:;CRU3RIFS\MASTER\APPX D\D TABLES D-50 

epternber 11, 1995 

u) 

E 
.- 
P 

0 
- 

8/22/95 12:OS p m .  



SI 

X 

X 

X 

X 

miher  I 1. 1995 

a 

0 

C:\CRU3RIFS\MASnRWPX DU) TABLES D-5 1 



C:\CRU3RIFS\MASTER\APPX D\D TABLES D-52 

. .  

. .. . . 

FEMP-OU~TRVFS-DRAFT 
September 11, 1995 

w 

QtGOGj04 
8/22/95 1205 p m .  



8 cc 

X 

X 

X 

X 

FEMP2U3-RIIFS-DRA FT 
September 11. I995 

e .  
e 
e 

e 

X 

X 

X 

X 

c 

0 

G:\CRU3RIFS\MASl€R\APPX DU) TABLES D-53 



D-54 

FEM'P-OU3-RYFS-DRAFT 
September1 1, 1995 

8122195 12:05 p.m. 

0 Q 08 





172 
. L  - 

APPENDIX E 

OPERABLE UNIT 3 COST ESTIMATE 



. .  .- A : ,  

This page left intentionally blank,. 

. .  



FEMFOU3-RVFS-DRAFT 
September 11, 1995 

TABLE OF CONTENTS 

APPENDIX E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-ii 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-iii . 

. .  List of Acronyms and Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-iv 

E.0 Operable Unit 3 Cost Estimate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-1 

E.l Introduction . .,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-1 

E.2 Methodology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-2 

E.3 Cost Compariso . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-4 

E.3.2 Unrestricted Release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-5 

E.4 Scope and Assumptions of Cost Estimate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-? 

E.4.1 Alternative 1: No Action . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-7 

. * E.3.i Recycl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E 4  

E.4.1.1 Material ManagementIGe n . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-7 

E.4.2 Alternative 2: On-Property Disp . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-7 

.E.4.2.1 Material Management/ . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-8 

E.4.2.2 On-Property Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-8 

E.4.2.3 Off-Site Disposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-8 

E.4.3 Alternative 3: Off-Site Disposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-9 

. .  

E.4.3.1 Material Management . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  E-9 

E.4.3.2 Off-Site Disposition . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  E-9 

E.4.4 Assumptions.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  E-10 

E.5 Detailed Cost Estimates . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  E-12 

E.5.1 Alternative 1 . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-12 

E.5.2 Alternative 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-12 

E.5.3 Alternative 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.5.4 Sample Calculations for Containers . . . . . . . . . . . . . . . . . . . . . .  

E.6 Material Flbw Diagrams . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . .  
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Attachment E.1 Recycling Cost Comparison 

Attachment E.II OU3 Cost Estimate Supporting Information 

. . . . . .  

G : \ C R U ~ R I F S \ M A S T P X - E . ~ ~ I  . E-i 9/07/95 11 :45 p.m. 



LIST OF TABLES 

?-&e 

estricted Release Cost Comparison - Sanitary Lanc 

estricted Release Cost Comparison - Alternative 2 

E-3 Unrestricted Release Cost Comparison - Alternative 3 

E (4-24) Detailed Cost Estimates for Alternative 2 

E (25-46) Detailed Cost Estimates for Alternative 3 

. . . . . . . ..... 

. . . . . . . . . . 

FEMp-OU3-RvFS-DRAFT 
September 11, 1995 

. .  

E-ii 



7 1 7 2  
FEMP-OU3 -RVFS-DRAFT 

September 11, 1995 

6 LIST OF FIGURES 

- Title 

Alternative 2 Material Flow Diagrams 

Alternative 3 Material Flow Diagrams . 

.. .. 

E-iii 



FEMP-OU3-RVFS-D- 
September 11, 1995 

LIST OF ACRONYMS AND ABBREVIATIONS * 

estos containing material 

ion and dismantlement 
nited States Department of Energy 

EA. each 
EPA United States Environmental Protection Agency 
F E W  Fernald Environmental Management Project 
FERMCO Fernald Environmental Restoration Management Corporation 

feasibility study FS 
ft2 
fe 
IROD 
ITC 
J-I-T 
lb 
LDR 
LLW 
LMB 
MAINT. 
MAT’L 
MPH 
NCP 
NTS 
O&M 
OMB 
OPDF 
OSWER 
ou 
PPE 
PW 
RFP 
RVFS 
ROB 
RR 
s/c 
SED 
SF 
SWIFTS 
TSCA 
WAC 

. .  

pound 
land disposal restriction 
low level (radioactive) waste 
large metal box 
maintenance 
material 
miles per hour 
National Oil. and Hazardous Subs 
Nevada Test Site 
operation and maintenance 
United States Office of Management and Budget 
on-property disposal facility 
Office of Solid Waste and Emergency Response 
operable unit 
personal protective equipment 
present worth 
request for proposal 
Remedial InvestigatiodFeasibility Study 
roll-off box 
railroad 
sub contract 
Sitewide Environmental Database 
square foot 
Sitewide Waste Inventory Forecasting Tracking System (database) 
Toxic Substance Control Act 
waste acceptance criteria 

llution Contingency Plan 
. .  

...,.... . :c:::< :.:.:.x 

.:.:.:.:., ... :.:.:.:.;.:.:.:.: .,., 
i.. ..... i _Y. ., ....... .. ......... 
... . . . . . 

. . .  . .  , 

G: \CRU3RIFSWASTERWPX-E.6th E-iv 9IOll95 11 :45 p.m. 



FEMP-OU3-RUFS-DRAFT 
September 11. 1995 

2 

E.0 OPERABLE UNIT 3 COST ESTIMATE 

resents the estimated overall cost of each remedial action alternative being evaluated 

Unit 3 (OU3) Remedial Investigatiofleasibility Study ( R I / F S )  Report. This cast 

a 
estimate will be used in Section 6 as support for the cost criterion being considered during the 

evaluation of alternatives for the OU3 final remedial action. 

E. 1 INTRODUCTION 

The scope of this cost 

associated with the tr 

OU3. The interim r .' 

OU3 components. Presently, a ten-year schedule exists (see 'Figure 5-1) for all D&D, and it includes 

both above- and below-grade removal and disposition. When the interim remedial action for a 

component or group of components (compl , all dismantled materials will be 

segregated into one of the RVFS material ee Section 3). Since this cost estimate 

addresses the final remedial action (treatment 

does not address materials .treated and/or 
' 

Category J (Product, Residues and Special Materials) .is being quantified and characterized within 

Section 3 of this RUFS Report and will not be included in this cost estimate. Existing Fernald 

Environmental Management Project (FEMP) programs and actions that govern treatment and/or 

addresses capital and operation and maintenance (O&M) costs 

and disposition of all OU3 materials under the final remedial action for 

ion addresses the decontamination and dismantlement @&D) of all 

osition of the majority of OU3 materials), and 

er other FEMP programs or actions, a 
disposition of these materials are identified in Section 1 of 'this RIES~RePort,. ..I. .:.:.:.:. ...\ 

;<:s; 
.:.:.:.:. :*.:< :: 
:.:,:,;.: i.. .......................... 2::; *. ....,.. . .................... .:.:.:.:. ..... 

This appendix has been organized with Section E.2 presenting the m&odology used to develop this 
.::xi:, 

.:.:.<!::$::~.:.: 
cost estimate. 

making. These cost comparisons cover recycling and unrestricted release. Section E.4 provides a 
summary of the three alternatives from Section 5 and details the assumptions associated with the 

estimate for each alternative. 

Section E.3 provides several cost comparisons that are developed to aid decision 

Section E.5 provides the detailed cost estimate for Alternatives 2 and 3. (Since Alte 
.... 

scope of work to be performed under the f a  remedial action, no cost has been develope#,) These 

cost estimates include capital costs, O&M costs, and a risk budget. Sample calculations for 

developing container amounts are also included. Section E.6 presents the material flow diagrams 

referenced in Section 5 and this appendix. In addition, two attachments have been developed for this 

appendix. Attachment E.1 provides a detailed cost comparison between various recycling and 
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disposition'options. Attachment E.II contains detailed back-up worksheets for the cost calculations 

This appendix provides a detailed cost estimate for the two action alternatives. These cost estimates 

are made up of both capital and O&M costs. The costs identified as capital and O&M are consistent 

with the United States Environmental Protection Agency (US EPA) Guidance (EPA 1988). Capital 

r equipment, materials, burial, transportation, subcontractor costs, and 

lete the final remedial action. O&M costs include expendimes to 

handle materials in 'pr 

activities), and to 

the preferred alternative) after all remediation is complete; this includes long-term monitoring, facility 

maintenance, and potential security. The cost estimate is based on a 40-hour work week with no 
premium time. The risk budget is based on 

of the capital, O&M, and risk budget costs 

r disposition, to oversee material management (treatmentldkposition 

on-property disposal facility (in the event Alternative 2 is selected as 

probability. The total project cost is the sum 
ive (in 1995 dollars). 

The cost &timate for' each alternative is bro material category. The direct costs are 

shown on the estimate detail sheets by material category. The indirect costs are also broken into 

capital and O&M costs. Indirect capital costs include a bond, capital equipment, and sales tax on 

project materials. Indirect O&M costs are for staffing, staff travel, personal protective equipment 

(PPE), training, consumables, maintenance/repair building, support. cts, and sales tax on 

project materials. 

Alternative cost estimates were developed in current (1995) dollars. 

the established duration of each alternative are summatized and a present-worth (PW) analysis is 

conducted on the annual distribution of each alternative. The objective of the PW analysis is to use a 

method of economic evaluation that compares the sums of discounted dollar costs or 

capital investments, replacements, and O&M over their anticipated useful life span. 

discount rate used for this analysis was 4.8  percent. . The analysis technique identifi 

operation considered to be the lowest-cost alternative for satisfying a particular need. 

analysis complies with the requirements described by the United States Office of Management and 

Budget Circular No. A-94, the National Bureau of Standards Handbook 135 prepared for the U.S. 

Department of Energy (DOE), US EPA Office of Solid Waste and Emergency Response Directive 

9355.3-01, and DOE Order 5700.2D: 

anticipated annual costs over 
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All cash flow amounts are stated in present-value constant dollar;; hence, all dollars will have the 

power. Constant dollars indicate what the same good or service would cost at 

no inflation or deflation exists to change the purchasing power of the dollar. A 

means is used to express cash flows in constant dollars by establishing a reference 

(base) year for which the value of the dollar is set. 

Recycling cost comparisons are performed based on the information available through Plant 7 

proposals. cost' est 

Details of recycling. c 

are provided in detail 

these options are currently prepared for Category A materials in detail. 

rovided in Attachment E.I. Risk budgets and man hour calculations 

... 

Risk budgets are determined using a Monte Carlo-based statistical approach following estimation of 

potential variabilities of cost elements. The following process was used to determine the risk budget 

provision provided in Attachment EX: 

1. 

2 .  

3. 

4. 

5 .  

Each remedial component est 
a part of the estimate having 
resulting cost elements :are 

The cost drivers that may' affect the potential cost overrun (as well as underrun) are 
identified for the individual cost elements. These resulting cost drivers are recorded 
in the cost impact matrix. Examples of the cost drivers are: degree of project 
definition, classes of contaminants, labor availability, material prices, material 
quantity variations, etc. Identification of the cost 
information, experience, and professional judgement. 

The impact of cost drivers is measured in terms of p 
for each cost element are entered into the associated 
matrix. The low and high percentages for the cost 
cost elements. The numbers are then reviewed and refined as necessary. The 
resulting low and high percentages of a cost element dehed  the lower and upper 
limit of the range .for that cost element. The range values and the risk profile for 
each of the cost elements form the basis for the simulation analysis. 

The risk profile (i.e., probability distribution) for each of the,cost eleme 
chosen. A risk profile may have a "uniform" or a "triangular" distribut 
profile defines how a sample will be drawn from the specified range of a cos 
element during simulation. 

into cost elements. A cost element is 
to the same cost drivers. The 

and the percentages 

The data are entered from the cost impact matrices onto the "range estimate" 
spreadsheet within the Monte Carlo cost estimating program. The program uses a 
mathematical model to represent the estimated elements that are subject to cost 
variables and the assessed cost range for each variable that suits the project 
conditions. The simulation program generates 2,000 samples within each of the 
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confirmed ranges of the estimated cost elements and produces a frequency plot from 
a curve is then drawn, shqwing the probability of the estimated overrun or 

ermn at any given total cost’level. 

analysis report is reviewed to obtain the risk budget and contingency amounts 
ed on the overrun probability level. The risk budget percentage is the portion of 

e overrun probability that can be applied to the base estimate to achieve the target 
estimate. This amount is obtained from the line identified as “50 percent chance of 
overrun. I’ The amount applied for contingency is the difference between the five 
percent chance of overrun and the 50 percent chance of overrun. The risk budget 
and contingency amounts are stated in the Attachment E.II and added to the base 

rovide the target estimate. 

E.3 

This section presents two types of cost comparisons that were performed to provide data for 

evaluating disposition options. In most cases, the avenue that shows a lower cost was identified as 
the preferred disposition option. There are, however, other considerations, such as technical 

feasibility, which may prevent the least-cost avenue i... from being selected. 

’ J 

E.3.1 Recvcling 

This cost comparison looks at. recycling ver for Material Category A, Accessible Metals 

in the on-property disposal facility for Alternative 2 versus disposal at a representative off-site 

commercial disposal facility for Alternative 3. For costing purposes, a representative commercial 

disposal facility located in Utah will be used in this estimate. This facility can receive both low-level 

radioactive wastes and mixed wastes. 

:::<::< 

Accessible Metals are defined as primary and secondary structural m,&bers ...,...I... . (primarily carbon steel). 

These materials have large accessible surface areas with most member thicknesses 2 1/4”. This was 

the only category studied for this cost comparison. 

.. ... ..... 

Two types of recycling options considered for the structural steel are (1) deco 

unrestricted release and (2) metal melt for restricted use. Details of the estimate and 

with Alternative 2 and 3 are described in detail in the Attachment E.I. 

Based on the volume and weight estimates in Appendix B, the total unbulked volume and weight of 

OU3 structural steel is 63,400 ft3 or 15,200 tons. The following listing presents total costs as well as 

a unit cost per ft3 for the four options evaluated for structural steel. 

G\CRU~RIFS\MASTERWPX-E.~~II E 4  9/07/95 11:45 p.m. 
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Option . .  Total Cost unit cost 

te Disposal (Alternative 3) $5,206,500 $82: 121ft3 

roperty Disposal (Alternative 2) $1,004,500 $15.841ft3 

le - Decontamination (Unrestricted Use)$33,085,700 $521.86/ft3 

4. Recycle - Metal Melt (Restricted Use) $37,652,000 $593. 88/ft3 
. . . . . . . . 

.At this time, recycling options exist for structural steel as well as for other metal materials; however, 

because of the radio1 mponent associated with the material, the cost to perform the recycling 

far outweighs availabl al options. Because of .the large volume of materials to be disposed of 

by the Fernald Enviro Management Project (FEW) at both on-property and off-site locations, 

'low unit rates for di available. 

Because of large-scale environmental projects throughout the Department of Energy (DOE), funding 

constraints are imposing limitations on disposition options that can be pursued. Based on the cost 

comparisons, it is not currently cost effective 

higher value materials (copper, stainless steel, 

FEMP and throughout DOE to determine 

Remedial Investigatiofleasibility Study (RI /FS)  Report will not consider recycling options. 

However, if, during the performance ofthe remedial actions, recycling costs become more 

competitive with disposal costs, recycling will be reevaluated for structural steel as well as other 

metal materials such as copper, inconel, monel, stainless steel, etc. 

be incorporated in the disposition of materials at any time in the fu 

F E W  to recycle structural steels. Recycling of 

kel alloys) is currently being evaluated at the 

or costing and evaluation purposes, the OU3 

ficial impacts and could 

E.3.2 Unrestricted R e l h e  

The cost comparison performed to evaluate the cost-effectiveness of unrestricted release looks at two 

categories; Category E (Concrete) and Category I (Miscellaneous Materials) (see Section 3 for a 

detailed breakdown of these categories). Only quantities identified in the below-background 

segregation category are used for this comparison. This comparison looks at unrestrkte&$ele&e :::::?. 

8i:ii:i:t::::::r'::::~:~~.., .:.:.:.:. ''Y;;: 

. . .,.,. r... . . 
versus placement in the on-property disposal, facility for Alternative 2 and versus off-site #&position 

for Alternative 3. 
:::a: :::::::j 

, .... :.:.:.:.:.:.::., ..... .... _....._.... . . . . . . . . . 

Unrestricted release consists of several steps. The first is the samplinglsurveying required in order to 

determine whether these materials meet the unrestricted release criteria set forth in DOE Order 

5400.5, and the second is transportation to, and burial rates for, a Subtitle D solid waste landfill. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

LO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

34 

G:\CRU3RIFSWASTPX-E.6th E-5 9/07/95 11:45p.m. 



FEMP-OU3-RUFS-DRAFT 
September 11, 1995 

Section E.5 provides the base unit costs’ for disposition of materials by unbulked volumes for an on- 

sal facility and at the representative commercial disposal facility. 

, and E-3 provide the cost amounts for these comparisons as follows. 
. .  

Category E Cost Category I Cost Total Cost 

1. Unrestricted-Release (Table 3-1) $1,386,500 $ 647,200 $ 2,033,700 

2. Alternative 2 $3,342,000 $2,525,400 $5,867,400 

3. Alternative 3 $8,’396,300 $7,122,100 $15,5 18,400 

Based on these results Alternatives 2 and 3, unrestricted release is more cost effective. The 

kstimated cost for th d release of these materials includes an initial radiological survey of 

the material prior to D&D ‘followed by additional surveys as the material is containerized for release 

off-site. 

Major assumptions used for this cost compari 

A pre-D&D ‘radiological be performed of all surfaces at 1 hr/100 
,5400.5. ft2 to verify materials eli 

0 

0 

0 

0 

0 

0 

0 

There is a post-D&D survey of material as it is placed within the container, to 
verify meeting requirements of DOE 5400.5. 

No costs for corekhip sampling for laboratory analyses are included. 

Ail materials within Categories E and I can be re1 ., no isolated hot 
spots). 

These materials are on the administrative side of 
knowledge is also used to support release. 

Disposal costs assume no treatment and are based on unbulked volumes. 

The cost of containerization for these materials falls within the interim.remedial 
action. Containerization costs are similar for off-site release, off-sit 
and on-property disposal hauling. 

..... 

It is important to note that the unrestricted release criteria provided in DOE Order 5400.5-relates to 

non-bulk, non-porous materials. The criteria listed are presented as guidelines, and in the past have 

been expanded and applied to similar materials from the FEW.  Based on this comparison, costs for 

unrestricted release will be provided in the cost estimates for Alternatives 2 and 3. 
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E.4. SCOPE AND ASSUMPTIONS OF COST ESTIMATE 1 

vides a brief.overview of the activities that would be involved in implementing each 

ternative evaluated in Section 6. It also presents assumptions that were made in 

2 

3 

4 

5 

E.4.1 Alternative 1: No Action 6 

7 The No Further Action Alternative is retained throughout the N/FS process, as required by the 

National Oil and H 

The No Further Actio 

ubstances Pollution Contingency Plan (NCP) [40 CFR 300.430(e)(6)]. 

ive provides a comparative performgnce baseline against which other 

, an active DOE presence at the site would cease upon the completion 

8 

9 

alternatives,can be ev Under the No Further Action Alternative, the DOE would retain . 10 

of the interim remedial action for OU3 and remedial activities of the other OUs. The assumptions 

. ownership of the site 11 

' 12 

13 

-9 

used for costing Alternative 1 follow. . 

14 

E.4.1.1 Material Management/Generation 15 

For Alternative 1, it is assumed that all activ 16 sts associated with D&D, containerization of 

materials, placement of materials in storage . .  maintenance during the interim action 17 

with implementing Alternative 1. 19 

duration are within the scope of the interim remedial action. Therefore, there are 'no costs associated 18 

m 

E.4.2 Alternative 2: On-ProDertv DisDosal 21 

This alternative assumes that the materials generated by the interim r 

property until the on-property disposal facility is available. As stat ection 5, current estimates 23 

indicate that this storage period would last from 1995 through 199 

determine disposition would occur during D&D as part of the interim remedial action. Material that 

meets unrestricted release criteria has been costed as being sent to a local lanai11 in accordance with 

allowable mass limit for technetium-99 would be dispositioned off-site as low level 

remaining material would be transported by truck to the representative commercial 

on-property disposal facility. Materials within Category E that are designated as below background, 

action will be stored on- 22 

segregation to 24 

25 

26' 

DOE ,Order 5400.5. Material Categories C and F and the concrete to be removed to n 

28 

29 

M 

Category C materials would be transported by truck to the Nevada Test Site (NTS), and 

because of the potential for mixed waste. All the remaining OU3 material would be placed within the 31 

32 

and are not located in the Production Area, would be released to a local landfill. 

E-7 

33 

34 
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E.4.2.1 Material ManaPement/Generation 

e has been generated. This schedule includes both above-grade as well as at- and 

ents (Figure 5-1). 

ed based on current volumes and analytical results as available within the 

Sitewide Environmental Database (SED). 

All material quantit' 

Forecasting and Tr 

developed in Appe 

are from the July 16, 1995 version of the Sitewide Waste Inventory 

em (SWIFTS) database, as inputed into source term calculations 

final volumes. used in this appendix are from Appendix B. 

The number of required containers is calculated based on all the material descriptions within each 

category. Each material description has a unique density. For the container selected, this density is 

compared to the ratio of the weight restrictiodvolume restriction. This leads to the materialkontainer 

combination being weight or volume restrict 

by'material description and rolledup for a to 

ese, the number of containers is calculated 

material category. 

. .  

E.4.2.2 On-ProDertv Dimosal 

The on-property disposal facility would be operational and ready to receive OU3 materials in August 

1997. All OU3 remediation materials generated prior to that time would be stored on-site. Once the 

on-property disposal facility becomes available, all the stored materi 

facility. After 1997, all materials could be treated and dispositio 

the on-property disposal facility. 

be sent to this disposal 

t-in-time (J-I-T) b'asis to 

E.4.2.3 Off-Site DisDosition 

Category C materials will be containerized in large white metal boxes (LMB) and transported by 

truck to NTS for disposal. Category F materials and concrete residues removed by scabbling process 
will be containerized in B-25 and B-12 containers respectively, and transported by 

representative commercial disposal facility (Envirowe). Materials that are mixed 

treated to meet LDR requirements before disposal. Possible treatment techniques includ 

solidification and encapsulation and would take place at the off-site disposition facility. 

Based on the small quantity of material to be disposed of at the commercial disposal facility, a unit 

rate of $32 per fi3 is used. 
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All the.material that meets unrestricted release criteria would be transpopxi to a local landfill. 1 

2 

: Off-Site Disposition 3 

assumes that all materials would be sent off-site. Off-site treatment would be used as 4 

needed. 

NTS. 

Transportation activities include rail shipment to Envirocare and shipment by truck to the 5 

6 Material that meets unrestricted release criteria would be sent by truck to a local landfill. 

Possible treatment te 

would take place at th 

estimate are sumxqi ion E.4.4. 

include solidification and encapsulation of materials to meet LDRs and 

disposal facility. All the assumptions used to develop this cost 

E.4.3.1 Material Management 

A ten-year schedule has been generated. This schedule includes both above-grade, as well as at- and 

below-grade components (Figure 5-1). All 

facility as it is generated. 

be transported to the respective disposal 

All costs are estimated based on current vol ytical results as available within the SED. 

All material quantities utilized are from the July 16, 1995 version of the OU3 SWIFTS database, as 
inputed into source term calculations developed in Appendix B. The final volumes used in this 

appendix are from Appendix B. 

1 

8 

9 

10 

11 

12 

13 

14 

I5 

16 

21 

22 The number of required containers is calculated based on all the mat 

category. Each material description has a unique density. For the er selected, this density is 23 

compared to the ratio of the weight restrictiodvolume restriction. This"1eads to the materialkontainer 

combination being weight or volume restricted. From there, the number of containers is calculated 

criptions within each 

24 

25 

by material description and rolledup for a total for that material category. 26 

E.4.3.2 Off-Site DisDosition 

n 

28 
.:.:.:*, 

All the materials except Category C and materials . . . . . .  that meet unrestricted free release crit&a would be 

dispositioned to the representative commercial disposal facility (Envirocare). All shipmd%-to the 

29 

30 

31 

32 

......... ......... 

disposal facility would be done by rail cars and in coordination with OU1 shipments. Since 

shipments will be very large, a unit rate of $7 per ft3 would be applied. 

a For shipment of Category C materials going to the NTS, the same principles apply as Alternative 2. 

33 

34 
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,For. shipment of materials that meet unrestricted free release criteria going to landfill, the same 

y as Alternative 2. 

The following assumptions have been made to facilitate costing of the alternatives for OU3. 

1. Alternative 2 container maintenance would occur after every other trip to the on-property 
disposal facility. Alternative 3 containers are estimated to be maintained after every trip 
due to damage associated with off-site transportation. 

” ............................. , . . . . . . . . . . . . . , , . 
B-12 and €3$~5”’~ptainers .:.:.:.:. would be shipped off-site in lots of six. ...... ;.:.:.:.:. . .... 

2.. 

3. All trea 

4. 

erials to meet LDRs is assumed to.occur at off-site locations. 

Materials regulated under Toxic Substance Contract Act (TSCA) (transformers) will be 
flushed during Safe Shutdown activities, therefore, no costs are assumed under 
Alternatives 2 and 3. . 

5 .  For Alternative 2 Category D, lead flashing will be segregated and disposed of at the 
completion of each complex (there 

This estimate is based on a ten-ho 
premium time. 

Wage rates used for this estimate are current wage rates for Fernald Atomic Trades and 
Labor Council. 

above-grade complexes). 

day, four-day week with no provision for 6. 

7. 

8. Truck travel to the on-property disposal facility is limited to one mile each way at a speed 
of 5 miles per hour. 

9. This estimate includes the purchase of all containers. N e has been included to 
, since these activities receive, inspect, store or deliver containers to the D&D 

fall into the scope of the former IROD. 

10. 

11. 

12. 

Hauling activity from the queuing area to the disposal facility is estimated as two workers 
loading ROBs, ROBs and hauling them one mile for 30 minutes, and then disposing of the 
contents and returning them to the queuing area for another 30 minutes. 

Costs to weigh and certify each shipment are based on data provided by :.:.. ~ @ - p p e ~ € ~  .:.: .,.._ .... waste 
programs. 

For Alternative 3, once the ITC is cleared for shipment, a six-worker crew ~$21 load the 
container onto an articulated rail car. A unit rate for this operation is 7.50 .&&s per 
ITC . 

.> ...,.... .... :. :s::: .;: 
*::: ...... ... 
.i _..... :.:.:.:.: .... z;;i 

13. The container maintenance area is assumed to be an existing building. The maintenance 
area would be refurbished and maintained for the duration of the project. The work area 
would be approximately 600 ft2 and would be equipped to handle the container repairs. 

G:\CRU3RIFS\PX-E.6tb E-10 9/07/95 11 :45 p.m. 
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14. ’ The labor required to maintain a container (of any kind) is assumed to be two craft 
workers, a lead worker and an equipment operator. A productivity rate of 14.40 hours 

container would allow for delivery to area, inspection for damage, the actual repairs 
returning containers to the queuing area. 

ct stating is based on nine years lasting from late 1996 when ROD is signed until 
. Staffing includes: Project Manager, 1 at 40 percent; Project Engineer, 1 at 50 

percent; Junior Engineers 2 at 50 percent; Safety Engineer 2 at 50 percent; Procurement 1 
at 10 percent; Accounting/Finance 1 at 10 percent; Secretarial 2 at 50 percent; General 
Clerk 1 at 100 percent; Technicians 3 at 50 percent. All positions are extended for nine 
years. 

16. des sales taX on appropriate commodities. 

17. . PPErequ r this estimate are considered to be low. An allowance for safety and 
50.00 per man day. It is assumed that respirators would not be 

required for the shipment purpose and respirator costs are not included in the estimate. 

18. A packaging safety factor of 0.4 percent is used through the quantity estimates to consider 
packaging inside the containers. This packaging is used to protect inside surface of the 
container and thereby reduc 

A real discount rate of 4.8 pe 
based on circular by The Offi 

19. Worth (PW) analysis calculations 

20. The schedule is based on th balance model are 
described in Section 5. 

21. Contingency factor used for Alternative 2 is 15.4 percent and for Alternative 3 is 20.6 
percent. 
(The details are provided in Attachment E.n>. 

Risk Budget factor used for Alternative 2 is 23.2 perce 
percent. 
(The details are provided in the Attachment EX). 

22. Alternative 3 is 24.0 

23. Two-trailers will be used during the last three years of the project for administrative staff 
as the D&D of last complex is being carried out and below-grade removal occurs. These 
two trailers will be leased and returned at the end of the project. 

24. 

25. 

The O&M for the on-property disposal facility is based on OU2 estimat 
time cost of $1.12 per ft3. The rate for on-property burial is $3.05 per 

The unit rate of one way shipment to NTS is $3200 per LMI3. Dispos 
containerized material is based on external dimensions of the container and 
fe. 

. .. . . 

The unit rate of one way shipment to the commercial disposal facility is $3000 per truck. 
Treatment cost at Envirocare for solidification and encapsulation of hazardous material is 
$101 per ft3. 
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27. The disposal cost at the commercial disposal facility for Alternative 2 is $32 per ft3 (based 
on small volume shipment). 

28. disposal cost at the'commercial disposal facility for Alternative 3 is $7 per ft3 
i rowe 1995). This is based on joint shipment and disposal with OU1 wastes, 

ecting the economics of a larger volume contract. 

30. 

31. 

29. Railroad shipping rate from the FEMP to the commercial disposal facility and back is 
$800 per car. Each car carries 6 ITCs. Based on purchase price of $78,000 per rail car, 
the unit amortized rate including maintenance for each rail car is $211. Purchase of the 
rail cars is assumed because of the potential to contaminate the vehicle beyond the 

ion if released and because the cars would be heavily utilized. 

ners: For ROBs in Alternative 2, Categories A, B, D, and E will have 
ories G, H, and I will have 50 reuses. For ITCs in Alternative 3, all 
50 reuses. 

There is no provision for disposal of the ROBs or ITCs in Alternatives 2 and 3. It is 
assumed that they would be disposed of in the same location where the prime material is 
being disposed, at the respective end of useful service .life. 

32. 
i::: ... 

Disposal cost at the commercial 1 
per ROB container. These ROB co 
The distance- to a sanitary landfil 
estimate. 

r @e unrestricted free released materials is $310 
s will be rented from the landfill contractors. 
ed to . .  be eight miles for purposes of this cost 

E.5 DETAILED COST ESTIMATES 

The following sections provide the detaiied cost estimates for Alternatives 1, 2 and 3. 

.>:...( 

.:.= ____.....,. :.:.: 

... ;... ....... . .... ._.... 5 

............................... E.5.1 Alternative 1 @ '* 
No additional costs would be incurred, since no actions are includedig .:.:.<:::::::*.:.: the alternative definition. 

E.5.2 Alternative 2 

This section provides the detailed breakdown of the costs associated with the implementation of 

Alternative 2. Each material category has a specific or several specific treatment anq@ispositjp . ..,..L :.:. ,:,. 

paths which are identified based on the contaminant type and concentration. Section 3 p<&ides .:.:.:.:. a 

' breakdown of each material category by "segregation 'category. " In addition, the materi&@ow 

diagrams presented in Section E.6 provide the detailed pathways for each material cat ego^ by 

..... .... ::. ::::<::: ::: 

......... .. , ... ..n. 

>e;., 

segregation category. There are activities shown on the diagrams which occur within the scope of the 

interim remedial action and will not be costed as part of the final remedial action. The blocks along a 

given pathway identify "cost blocks" associated with that pathway. Within each "cost block" there 
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are several sub-activities. For example, if we consider Category A below baseline and low level 

te (meets WAC) with a quantity of 63,400 ft3 (unbulked), the following activities are 

getting these materials from the interim remedial action configuration to the on- 

al facility. Category A materials will be staged in covered piles. There is labor 

loading the materials into ROBS and transporting these materials to the on-property 

disposal facility. There is a burial cost of $3.05/ft3 associated with placement of these materials in 

the on-property disposal facility. Once all OU3 materials are placed within the facility, there is a unit 

rate of $1.12/@ appl total OU3 volume for annual O&M costs. 

Understanding the de 

estimate worksheets 

cost estimates as follows: 

s cost estimate requires cross-referencing between the detailed cost 

terial flow diagrams. Tables E-1 through E-22 describe the details of 

0 Table E 4  provides the total cost for Alternative 2, including O&M, capital 
costs, indirect cost, and risk budget. 

Table E-5, an estimate s 
material category. 

Tables E4 through E-14 describe detailed estimates per material category A 

, provides man hours and costs per 

through I. 

Table E-15 provides a summary sheet including contingency. However, for the 
cost estimating calculations contingency is. not considered. 

. Table E-16 provides levels of effort activity details. 

Table E-17 provides details of FERMCO labor 

Table E-18 provides details of teaming partners' and subcontractors' labor costs. 

Table E-19 provides details of other direct costs. 

Table E-20 provides details of annual costs for 40 years to calculate the PW 
analysis. 

..........I ,e_. ..... .. ........,....... ._.. :.:,:.::.......... ....A ...... :.:.:.:.:.:.: ...... A:% ..... ._ .:.. ......... .... 
::::::::: 

i: e:: .::: .... 5 ..... 
i i..... 

_........ .:.:.:.:. 
0 

0 

Table E-21 provides PW analysis using a 4.8 percent real discount rate. 3 ..... .... 

Table E-22 provides types of container shipments for various disposal opt<ons. 

.... ..... ..... .... ........_ .:.:.:.:. 
, ,\.$$::::::: .... 

0 Table E-23 provides details of overhead calculations. 
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In addition to the detailed cost estimate worksheets, back-up work sheets for risk budget, contingency 

alculations are included in Attachment E.D. 

ternative 2 is $93 million. This cost includes risk and it is in 1995 constant dollars. 

E.5.3 Alternative 3 

The detailed cost estimates worksheets for Alternative 3 are presented in the same manner as in 

Alternative 2. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Tables. ..E-22 through E 4 2  describe the details of cost estimates as follows: 

E-35 (same as E-6 through E-14) 
Table E-36 (same as E-15) 
Table E-37 (same as E-16) 
Table E-38 (same as E-17) 
Table E-39 (same as E-18) 
Table E 4 0  (same as E-19) 
Table E 4 1  (same as E-20) 
Table E 4 2  (same as E-21) 
Table E 4 3  (same as E-22) 
Table E 4 4  (same as E-23)' 
Table E 4 5  (same as E-24) 
Table E 4 6  provides in details the cost associated with rail shipments. 

Total cost for Alternative 3 is $194'million. This cost includes risk and it is in 1995 constant dollars. 

E.5.4 SamDle Calculations for Containers 

Calculations for generating quantities of containers for cost estimat 

volume restriction or weight restriction. These calculations are 

3. Examples of each type are described below. 

ed on two factors: . 

0th Alternatives 2 and 

ExamDle 1 : Volume Restriction Calculations: 

Category A - Accessible Metals for Alternative 2 are considered for the volume res 

Calculations are performed as follows: 

Total unbulked volume: 63,400 ft3 
Bulking factor for accessible metals: 
Total bulked volume: 
Interior volume per ROB: 
No. of ROBs: 
Packaging safety factor: 1.004 (0.4%) 
No. of ROBs: . 1,307 x 1.004 = 1,312 

le. 

16.7 
63,400 x 16.7 = 1,058,750 ft3 
810 ft3 
1,058,570 / 810 = 1,307 
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Examule 2: Weight Restriction Calculations: 1 

2 Concrete for Alternative 2 is considered for the weight restriction example. 

performed as follows: 3. 

4,250,000 ft3 5 

. Total weight: 4,250,000 ft3 x 134.5 (lbs per ft3) = 571,625,000 lbs 7 

No. of ROBS: 571,625,000 / 33,000 = 17,322 9 

1.004 (0.4%) 10 

17,322 x 1.004 = 17,392 

4 

134.5 lbs per ft3 6 

Weight of material allowed per ROB: 33,000 lbs 8 

11 

12 

13 

'Diagrams for each material category are provided for Alternatives 2 and 3 which detail material 14 

configuration; specific treatment (if required); and final disposition. Diagrams for Alternative 2 are 

presented in Figures E-1 through E-9, and for Alternative 3, in Figures E-10 through'E-18. The 

material flow diagrams presented in this se 
for these alternatives for a11 nine material cate 

occur during the interim remedial action but 

remedial action. The flow diagrams show 

category and its material configuration at the completion of the interim remedial action. The final 
remedial action begins with the materials in interim storage, addresses treatment <in some cases), and 

then finally addresses disposition, either in the on-property dispos off-site. For pathways 

that have hatching, no material quantity is estimated and therefore is not considered. 

details on treatment and disposition options 

se flow diagrams detail activities which 

y be affected, by requirements for the fmal 

! 

. .  

eld segregation pathways for each material 
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. TABLEE15 

S U M M A R Y  S H E E T  
DATE: 01-Sop-c EST FILE t: C3-95-1-5-Rl 

ZLIEHT: DOE ESTIMATOR: J. WINGATE 
'ROJECT: CRU3 FEASlBlLIlY STUDY ( ALT. 2 ) ESTIMATING SERVlCES LOCATION: FERNALD 
mS#: ' 1.1.1.1.3.1.3 
:ODE K E Y  DESCRIPTION I MIH 

EXCAVATION AND CML 

CONCRETE 

STRUCTURAL STEEL 

BUILDINGS 

MACHINERY AND EQUIPMENT 

PIPING 

ELECTRICAL 

INSTRUMENTS 

PAINTING AND SCAFFOLD 

INSULATION 

I 

. .  

TASK#: SACA4 
M A T L S  TOTALS RATE LABORS SICS 1 

OTHFRS 

I I 
IRECT FIELD COSTS 
UPERVISION - CONTRACTOR 
M TOOLSICONSM'BLS 
QUIPMENT RENTAL 
EMP. FACILITIES . 
EMP lJlL'S HOOK-UP 
38 CLEAN- UP 
AFm 
EALTH PHYSICS SIC 
ERCLA $1.500 PER PERSON 
DND 
MRHEAD &PROFIT 
4YRL BRD.&BENFT. 
DIRECT FIELD COSTS 
IRECT & INDIRECT FIELD COSTS 

ASTE CONTAINERS 
IRTlFlCATlON 
IANSPORTATION 
JR l4L 
ECYCLING 
rORAGE 
ASTE YANAGEMENT COSTS 
IRMCO SUPPORT LABOR 
IRMCO MGMT. &SUPPORT 

ERYCO FIELD SUPPORT COSTS 
JGINEERING/DESIGNnNSPECTlON 

YGINEERING COSTS 
U S  TAX - SUBCONTRACT 

SUB-TOTAL(BASE ESTIMATE) S75.135.700 
PA-FERMCO m-- 
;CALATION ~occ+uprtorrm) 

SK BUDGET 23.5% 

OTY $/UNIT 

426.21 8 $9,274,800 S38.221,500 $13,005,800 S58.501.90C 
123.552 W,21 9.000 $545,000 $4,222,800 s7,086,80C 

& M COST $7,062.900 
$1 2.49%800 $43.829.400 S17.228.100 $73.551 .SOa 

N E  FERMCO 

SALES TAX - FERMCO s1,584.100 s1.584.1 oa 

S17.858.900 

CONTlNGENCY 15.2% S11,420,800 

MPS DOLLARS 



f .1 s ,: 
ESTIMATE: C3-95- 1 - 5- R 1  DATE : 01 -SCp-9! TABLE E16 

CLIENT: US D O E  

P R O J E C T  TITLE: C R U 3  FEASIBILITY STUDY ( U T .  2 ) . 

W.BS NUMBER: 1.1.1.1-3-1.3 
ITEM DESCRIPTION M/H LABORS s/CS M A T L S  TOTALS 

DRA?T 



- SIIMATE: C3-95-1-5 

TABLE .E17 

DATE : 01-Sep-95 

XJENRUSWE F E R M C O  L A B O R  & M A T E R I A L S  ESIIMATOR: J.W. / T.P. 

'ROJECT TITLE: CRU3 FEASIBILITY SlTDY ( ALT. 2 : 
KBS NUMBER: 1.1.1.13.13 

ITEMDEscRIpIlON 

&ENGINEEEUNGMANAGERs 

GMANAGERS 
GMANAGERS 

SUPFORTTROFESSIONAU 
SUPPORT PROFESSIONAXS 

- 
MIH 

7,488 

lgn 
18,720 
9360 

l8,nO 
28,080 

' 18,nO. 
18,720 

LOCATIONFERNALD, OH 

RATEILABORS I SICS h A  T'Ld TOTALS 



EXIMA'lE Q-95-1-5 01-Scp-L 

TABLE E18 

CLeWITUSDOE TEAMING PARTNERS / SUBCONTRACTS -TOR. J.W. I T.P. 

PROJECT TITLE: CRU3 FEASIBILITY SWDY ( ALT. 2 ) 
W W  N U M S E K  1-1-1-1.3.1.3 

-ON: -, OH 



l3nTMATE: c3-95-1-5 

TABLE E19 

OTHER DIRECT COSTS 

CLIENT: US DOE 
PROJJXX 'ITIZE: .CRU3 FEASIBILITY STUDY ( ALT. 2 1 

DATE: 01-Sep-L 

ESIIMATOR: 
LOCATION FERNALD.OH 

Travel - OBJCL 600 
II 

Dav 1- &OUD 1 D a v  I 3Dav I 5 D  av II 1 D a v  I 3Dav I 5 
I I I II 1 I I 7  

No. of l'nps Cost Yer l t l p  

General 
Project Management 
EngmeennR 
Project Controls 
Procurement 
Constraction 
General Services 
Finance 
Field Sumort I I II I I 

Other 

Item 

. .. . . 

DRAFT 

. .  



FISCAL 
YEAR 

1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 

' 2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 

201 2 
201 3 

,2014 
201 5 
201 6 
201 7 
201 8 
201 9 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 

201 I 

ALTERNATIVE 2 ANNUAL EXPENDtTURES 

ESTIMATES FOR PRESENT WORTH ANALYSIS 
TABLE E20 

OFF-SITE ON-PROPERTY DISPOSAL TOTAL TOTAL 
DISPOSAL DISPOSAL OVERHEAD CELL RISK ANNUAL CUMULATIVE 
COSTS COSTS COSTS 0&M BUDGET COST COST 

$478,100 
$1,469,100 
$3,465,700 
$3,208,300 
$2,759,600 
$3,341,300 
$2,444,600 
$1,203,500 
$1,417,200 

$301,600 
$1 46,500 

$0 
$0 
$0 

$6,730,000 
$5,261,900 
$6,543,100 
$2,070,400 
$5,751,400 
$6,793,800 
$3,430,100 
$1,665,700 

$0 $0 
$0 $0 
$0 $0 

$1,196,363 $1 85,866 
$1,196,363 $1 85,866 
$1,196,363 $1 85,866 
$1,196,363 $1 85,866 
$1,196,363 $185,866 
$1,196,363 $1 85,866 
$1,196,363 $1 85,866 
$1,196,363 $1 85,866 

$1 85,866 
$1 85,866 

$1 85,866 
$1 85,866 
$1 85,866 
$1 85,866 
$1 85,866 

0 $1 85,866 
$1 85,866 
$1 85,866 
$1 85,866 

$1 85,866 

$185,866 

$1 85,866 

$185,866 

$185,866 
$185,866 
$185,866 
$185,866 
$185,866 
$185,866 
$185,866 
$185,866 
$185,866 
$1 85,866 

, $1 85,866 
$1 85,866 
$185,866 
$185,866 
$1 85,866 

1 12352 
349933 
81 4426 

2660281 
2209840 
264761 4 
1385826 
19591 93 
2254372 
1201753 
750682 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43878 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 
43678 

$590,452 
$1,839,033 
$4,280,126 

$1,3,980,809 
$1 1,613,568 
$1 3,914,242 
$7,283 , 054 

$1 0,296,321 
$1 1,847,600 
$6,315,681 
$3,945,410 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 

. $229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,w 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,544 
$229,w 

$590,454 
$2,429,485 
$6,709,611 

$20,690,42C 
$32,303,98€ 
$46,218,23C 
$53,501,284 
$63,797,605 
$75,645,205 
$81,960,886 
$85,906,296 
$86,135,840 
$86,365,384 

$86,824,472 
$87,054,016 
$87,283,560 
$8731 3,104 
$87,742,640 
$87,972,192 
$88,201,736 
$88,431,280 
$88,660,824 
$88,890,368 
$89,119,912 
$89,349,456 
$89,579,000 
$89,8081544 
$9O,=,q88 
$90,267,632 
$90,497,176 
$90,726,720 
$90,956,264 
$91,185,808 
$91,415,352 
$91,644,896 
$91,874,440 
$92,103,984 
$92,333,528 
$92,563,072 
$92,792,616 

$86,594,928 

*. 

;20,255,500 $38,246,400 $9,570,900 $7,062,900 $1 7,656,612 $92,792,600 



TABLE E21 

$590,452 

$1,839,033 

$4,280,126 

'$13,980,809 

$11,613,568 

$13,914,242 

$7,283,054 

$10,296,32 1 

$11,847,600 

$6,315,681 

$3,945,410 

$4,782,167 

$90,688,463 

$69,543,800 

a 

PRESENT WORTH ANALYSIS 

LCC TITLE: OU3 FEASIBILITY STUDY CHARGE NO.: 3ACA4 

BASE DATE: FY 1995 CLIENT: EPA 

STUDY PERIOD: 12 YEARS LOCATION: FERNALD; OH 

REAL DISCOUNT RATE: 4.g% ANALYST: J. JACOBOSKI 

1995 

' 1996 

1997 

1998 

1999 

2000 

. 2001 

,2002 

2003 

2004 

2005 

' 2006 

. TOTAL 

< = = = = = = (@Npv) 
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e - 1 .  

ALERNATWE 2 OVERHEADESTIMATESHEET. 

PROJECT MANAGER 
PROJECT ENGINEERS SR. 
JUNIOR ENGINEERS 
W€tY ENGINEER 

ACCOUNTING, FINANCE 
SECRETARIAL 
GENERAL CLERKS 
TECHNICIANS 
TECHNICIANS (RADECH ) 

PROCUREMEKT 

( H. 8 S. ) 

dATERuus 

DBJCL DESCRlPnON 
370 OFFICE SUPPLIES 
375 OTHER COMP. HARDWARE 
376 PCHARDWARE 
377 PCSOFTWARE 
378 COMPUTER SUPPIES 
380 PHOTO 8 GRAPHIC SUPPORT 
385 COMMUNICATIONS MP. 
388 FREIGHT1 POSTAGE 
390 OFFICE FURNITURE 
399 MISC. SUPP. a EXPENSE 

- 9 Y E A R P W  
REO % NO. 

GROUP NO.REQ. 'MI'S. 

1A 1 
2A 1 
2 A 2  
2 c  2 
1c 1 
2 c  1 
5A 2 
58 1 
3A 1 
3A 2 

40% 
50% 
50% 
50% , 

1 0% 
10% 
50% 

100% 
50% 
50% 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

BASED ON 2080 HR'S I YEAR 

TOTAL HR'S 

7.488 
9,360 

18.720 
18.720 
1,872 
1,872 

18,720 
18,720 
9.360 

18,720 

EMPLOYEE: $4  TOTAL HOURS 

CALCULATIONS 

2 PRINTERS @ $1 200 EACH 
2 COMPUTERS @ $3.500 EACH 
2 COPIES @ $2.500 EACH FOR LICENCE AGREEMENTS 

9 YEARS*12MONTHS*ALLOWANCE @$lOlMONTH 

9 YEARS*12MONTHS*ALLOWANCE@$lOIMONTH 
9 YEARS * 12 MONTHS ALLOWANCE @ $25 I MONTH 
9 YEARS 12 MONTHS * 3 PHONES *ALLOW @ $60 I MONTH 
9 YEARS 12 MONTHS POSTAGE ETC ALLOW @ $50 1 MONTH 

9 YEARS'12MONTHS'ALLOWANCE @$15IMOMH 
3 WORKERS @ $750 EACH 

LESS SALES TAX 

394 SALESTAX@6% 

TOTAL 

38 JCL DESCRlPll ON 

330 SAFElY8 PPECOST 

NIA 'SUB CONTRACT BOND AT 1 % 

368 TRAINING 

CALCULATIONS ' 

426.2l6 HRSJ 10 HRS. PER DAY @ $50.00 I WORKER 

$36.Pl .so0 TOTAL OF SUB CONTRACTS 

426.2l6 HRSJ 1813 HRSJ YEAR @ $1500.00 I WORKER 

. . .  . 

123,552 

$1 ,100 
$2;400 
$7,000 
$5,000 
$1,100 
$2.700 

$1 9,400 
$5.400 
$2,300 
$1 .so0 

$48.000 

$2,9? 

$50.900 

$2,131,000 

$362,200 

$352,600 

'2 

DRAFT 



TABLE E24 
ON-PROPERTY REQUIREMENTS 

OFFICE SPACE FOR THE LAST THREE YEARS OF PROJEm. 

OBXL #276 TRAILERLEASING 

FROM MEANS CONSTRUCTION DATA BOOK. 1994 PRICING COMMERCIAL STYLE OFFICE TRAILER 

50' ' 12' TRAlLER 2 REQ. $410 RENT PER MONTH 36 MONTHS $29,500 
50"12' TRAlLER 2 REQ. $13,790 PURCHASE $27,600 
SET UP COST 2 R M .  6.000 ALLOW FOR EACH TRAlLER $1 0,000 
MAINTENANCE 2 REQ. 6,000 AUDW $2.500 PER YEAR EACH TRAILER $1 0,000 

USING THE LEASED PRICING $49.500 

I 
SITE DEVELOPMENT 

O W L  #261 

USING AN EXISTING BUlDlNG FOR THE CONTAINER REPAIR SHOP ( ROB. ITC ) 

APPORXAMENTLY 100'-0 ' 60'-0 

INSPECT, CLEAN AND MAKE READY FOR REPAIR SHOP 
MATERIALST0 OUT FIT SHOP AREA 

2.000 HRS 

BINS, STORAGE RACKS. BENCHES 
ELECTRICAL REQUIREMENTS, LIGHTS. O W  l3C. 
UTILITIES WATER. TELEPHONE, H O N W E U  COMROLS 
HVAC 
MAINTENANCE 10 YEARS AT $5.000 PER YEAR 

SPARE PARTS, REPAIR MA- STEEL PLATE ETC. IS PRICED WITH IN THE ESTIMATE. 

CAPITAL EQUIPMENT 

CONSTRUCTION MUIPMEHT: 
O W L  #361 

TAYLOR TYPE FORK LIFT 
MILLER PORTABLE WELDING MACHINES 
TRUCK WITH R0Bfl.T.C. LOADING/DUMPING CAPABILITIES 
TRUCK 2 TON CAPACrrY 
HYDRAULIC CRANE 
50-0 ' 12'-0 OrnCE TRAILERS 
PORTABLE HYDRAULIC EQUIPMENT 
PORTABLE HEATERS 
LIGHT PLANTS (FWOD UGKTS) 
PORTABLE GANTRY CRANE 10 TON CAPACITY 
PORTABLE GENERATOR 
PORTABLE AIR COMPRESSOR 

REPLACEMENT ALLOWANCE AT 25% 

NO. REQUIRED UNIT PRICE 
1 $1 1 o p o  
3 s8,000 
3 s80,000 
2 $25.000 
2 $120,000 
3 $13,790 
2 $8,500 
6 $1,500 
5 $1 2.000 
1 $4,500 
3 $25,000 
1 $18,000 . 

$25.00 $50,ooo 

ALLOW $12,000 
ALLOW $8,500 
ALLOW $15,000 
ALLOW $12,000 

$50,000 

, TOTAL $147.500 . 

SUB TOTAL 

' TOTAL 

TOTAL 
COST 

$1 1 0.000 
$24,000 

$240,000 
$50,000 

$240,000 
$41.400 
$1 7.000 
$99,000 

$60.000 
54.m 
$75.000 
81 8.000 

$888,900 

$222.200 

$1,111.1 00 
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TABLE ~ 3 6  

EST FILE #: 
CLIEHT: 
IPROJECT: 

S U M M A R Y  S H E E T  
C3-95- 1 - 7 4 1  
DOE 
CRUS FEASIBILITY STUDY (MT. 3 )  ESTIMATING SERVICES 

WBS# 1.1-1 -1.3.1.3 
CODE ITEM DESCRIPTION 

EXCAVATION AND CNlL 

CONCRETE 

STRUCTURAL STEEL 

BUILDINGS 

MACHINERY AND EQUIPMENT 

PIPING 

ELECTRICAL 

INSTRUMENTS 

PAINTING AND SCAFFOLD 

INSULATION 

I 

DIRECT FIELD COSTS 
SUPERVISION - CONTRACTOR 
SM TOOLS/CONSM'BLS 
EQUIPMENT RENTAL 
TEMP. FACILITIES 
TEMP UTLS HOOK-UP 
JOB CLEAN-UP 
SAFETY 
HEALTH PHYSICS SIC 

51.500 PER PERSON 

OVERHEAD & PROFIT 

DATE: 01-sap-g 
ESTIMATOR: J. WINGATE 
LOCATION: FERN4LD 

PAYRL BRD.&BENR. 
INDIRECT FIELD COSTS 
DIRECT & INDIRECT FIELD COSTS 

WASTE CONTAINERS 
CERTIFICATION 
TRANSPORTATION 
BURW 
RECYCLING 
STORAGE 
WASTE MANAGEMENT COSTS 
FERMCO SUPPORTLABOR 1.064.520 523,516,800 S108.749.800 $9.999.500 S142.266,10( 
FERMCO MOM. a SUPPORT 123.552 s3.210.000 t545,OOo $8.700.400 512,464.*0( 
0 & M COST 
FERWCO FIELD SUPPORT COSTS $26.735.800 51 09.204.800 $1 8.609.SOO $1 W.7SO.SOC 

ENGINEERlNG/DESlGN/INSPECTION N E  FERUCO 
ENGINEERING COSTS 
SALES TAX - SUBCONTRACT SALES TAX - FERMCO 51,441.700 $1,441.70( 

GBA-FERMCO --- 
ESCALATION (.LT-- 

RISK BUDGET 24.1% 537.637.50( 

QTY $/UNIT 

SUB-TOTALVASE ESTIMATE) $156.172.20( 

CONTINGENCY 20.8% I 
FY 95 DOLLARS a 

DR 



DATE : 01 - sep-93 TABLEE37 ' . 

n ..... .......... [3FM ........... 
. .  . . . . .  . . .  

ESTIMATOR: J I M  WINGATe 

L E V E L  O F  E F F O R T  LOCATION. FERNALD, OH 
S U M M A R Y  S H E E T  

ROJECT TITLE: CRU3 FEASIBILITY STUDY ( ALT. 3 ) 

EAMING PARTNERS 

SITE STAFF 
HOME OFFICE SUPPORT 

DRAFT 



ESTIMA~ ~3-95-1-7-~i  
TABLE E38 

DATE : 01-sep-9 

XJENE US DOE F E R M C O  L A B O R  & M A T E R I A L S  ESTIMATOR: J.W. 

PROJECT 'ITTIE: CRU3 FEASIBILITY Sl"DY ( KT. 3 ' 
WBS NuifBm 1.1.1.13.13 
imm I lTEMDESCRIPTION 

&ENGINEHUNGMANAGERS 

0FEss10NAzs 
PROFESSIONAIS 
PR0FEss10NAzs 

7,488 

17G7 
18,72C 
9m 

1872 
18,720 
28,080 
18,720 
18,720 

RATE 
$53.04 
$33.77 
s3fj.60 
$3055 
$4213 
$27.58 
$3555 
$2256 
$31.98 
$20.26 
$15.48 
$1536 
5z179 
$21.06 
$17.87 
$2021 
$17.76 

........................... 

........................... 
= 
. . . . . . . . . . . . . . 
.....,I............ . ..... ._........... ...,. . ..... 

LCXXllO~pERNAu). OH 

I A B o R S  I WCS !MA 'PI.{ TOTALS 

DRAFT 



ESIIMA'LE: C3-95-1-7-R1 Ol--Stp-I)s 

TABLE E39 

(ZENITUSDOE TEAMING PARTNERS'/ SUBCONTRACTS -TOR: J.W. 

PROJECT TITLE: mu3 FEASIBIIITY STUDY ( ALT. 3 ). 

.!' 



E 1 1 1 2  
ESTIMATE: C3-95-1-7-R1 

TABLE E40 
DATE: 01 -sep- 95 

OTHER DIRECT COSTS 

CLIENT: US DOE ESTIMATOR: J.W. 
PROJECT TITLE: CRU3 FEASIBIUTY STUDY ( ALT, 3 ) 
WBS NUMBER: 1.1.1.1.3.1.3 

LOCATION: FERNAtD. OR 

Travel - OBJCL600 

DRAFT 
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2 
ALTERNATIVE 3 ANNUAL EXPENDITURES 

FISCAL 
YEAR 

1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 
201 1 
201 2 
201 3 
201 4 
201 5 
201 6 
201 7 
2018 
201 9 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 

ESTIMATES FOR PRESENT WORTH ANALYSIS 
TABLE 

~ ~~~ ~~ 

0 FF -SITE ON-PROPERTY DISPOSAL 
DISPOSAL DISPOSAL OVERHEAD CELL 
COSTS * COSTS COSTS O&M 

$3,607,797 $0 $0 $0 
$6,080,749 $0 $0 $0 

$1 1,935,672 $0 $0 $0 
$10,427,046 I $0 $1,738,263 $0 
$19,472,453 $0 $1,738,263 $0 
$24,195,768 $0 $1,738,263 $0 
$9,45 6,671 $0 $1,738,263 $0 

$1 8,825,624 $0 $1,738,263 $0 
$22,256,302 $0 $1,738,263 $0 
$1 0,775,337 $0 $1,738,263 $0 
$5,232,680 $0 $1,738,263 $0 

RISK 
BUDGET 

$869,479 

$2,876,497 
$2,931,839 
$5,111,782 
$6,250,101 
$2,697,979 
$4,955,897 
$5,782,690 
$3,015,777 
$1,679,997 

$1,465,461 

~~ ~ . 
TOTAL TOTAL 

COST COST 
ANNUAL CUM UUTlVE 

$4,477,276 $4,477,276 
$7,546,210 '$1 2,023,486 

$14,812,169 $26,835,655 
$1 5,097,148 $41,932,803 
$26,322,498 $68,255,301 
$32,184,132 $100,439,433 
$13,892,913 $1 14,332,346 
$25,519,784 $1 39,852~ 30 
$29,777,255 $1 69,629,385 
$15,529,377 $1 85,158,762 
$8,650,940 $1 93,809,702 

$142,266,099 '' $0 $13,906,100 $0 $37,637,499 $193,809,700 

b 
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PRESENT WORTH ANALYSIS .. 

LCC TITLE: OU3 FEASIBILITY STUDY CHARGE NO.: 3ACA4 

BASE DATE: FY 1995 CLIENT: EPA 

STUDY PERIOD: 12 YEARS LOCATION: FERNALD, OH 
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ALERNATM 3 OVERHEADEsIlMATESHEET. 

PROJECT MANAGER 
PROJECT ENGINEERS SR. 
JUNIOR ENGINEERS 
SAFETY ENGINEER 
PROCUREMENT' 
ACCOUNTING, FINANCE 
SECRETARIAL 
GENERAL CLERKS 
TECHNICIANS 
TECHNICIANS ( RADTECH ) 

( H. 8 S. ) 

IATERIALS 

2BJCL DESCRIPTION . 
370 OFFICE SUPPLIES 
375 OTHER COMP. HARDWARE 
376 PCHARDWARE 
377 PCSOFWARE 
378 COMPUTER SUPPIES 

385 COMMUNICATIONS IXP. 
388 FREIGHT1 POSTAGE 
390 OFFICE FURNITURE 
399 MISC. SUPP. 8 EXPENSE 

' 380 PHOTO a GRAPHIC SUPPORT 

- 9yEARPIAN 
REO 5 NO. 

GROUP NO.REQ. YR'S. 

394 SALESTAX@6% 

2BJCL DESCRIPTION 

330 SAFETY8 PPECOST 

NIA 

368 TRAINING 

SUB CONTRACT BOND AT 1% 

1A 1 40% 
2 A  1 50% 
2A 2 50% 
2C 2 50% 
1c 1 10% 
2c 1 10% 
5A 2 50% 
5 8  1 100% 
3A 1 50% 
3A 2 50% 

I 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

EMPLOYEE: 14 TOTAL HOURS 

c A L c u u n o N s  
9 YEARS 12 MONTHS ALLOWANCE @ 81 0 1 MONTH 

2 PRINTERS @ $1 200 EACH 
2 COMPUTERS @ 83.500 EACH 
2 COPIES @ 82.500 EACH FOR LICENCE AGREEMENTS 

9 YEARS 12 MONTHS *ALLOWANCE @ $10 I MONTH 
9 YEARS 12 MONTHS ALLOWANCE @ $25 I MONTH 
0 YEARS 12 MONTHS * 3 PHONES *ALLOW @ 860 I MONTH 
9 YEARS 12 MONTHS POSTAGE ETC ALLOW @ 850 I M O M  

9 YEARS 12 MONTHS ALLOWANCE @ $151 MONTH 
3 WORKERS @ 8750 EACH 

LESS SALES TAX 

. .  

CALCULATIONS 

TOTAL 

BASED ON 2080 HR'S I YEAR 

TOTAL HR'S ' 

7,488 
9,360 

18,720 
18.720 
1,872 
1,872 

18,720 
18,720 
Q,360 

18.720 

1,070,069 'HRSJ 10 HRS. PER DAY @ $50.00 I WORKER 

$108,749,800 TOTAL OF SUB CONTRACTS 

1,070,069 HRSJ 1813 HRSJYEAR @ $1500.001 WORKER 

. .  

123,552 

81.1 00 
82.400 
$7,000 
85.000 
$1.1 00 
82,700 

$19,400 
85.400 
82.300 
81.600 

$48.000 

82,900 

$50,900 

$5,350,600 

81.087~00 

$885,300 

DRAFT 



. c  TABLE E45 
ON-PROPERTY REQUIREMENTS 

OFFICE SPACE FOR TfIE LAST THREE YEARS OF PROJECX 

O W L  # 276 TRAILER LEASING 

FROM MEANS CONSTWCTION DATA BOOK 

50' 12' TFWLER 2 R M .  $410 RENT PER MONTH * 36 MONTHS $29.500 
50' 12' TFWLER 2 REQ. $13,790 PURCHASE $27,600 
SETUPCOST 2 R M .  s65,OOO ALLOW FOR EACH TWULER 81 0,Ooo 
MAINTENANCE 2 REQ. $5.OOO ALLOW $2.500 PER YEAR EACH TRAILER $1 0.OOO 

USING THE LEASED PRICING $49.500 

1994 PRICING COMMERCIAL STYLE OFFICE TRAILER 

SITE DEVELOPMENT 

OBXL #261 

USING AN BISTING BUlDlNG FOR THE CONTAINER REPAJR SHOP 

1 

( ROE, ITC ) 

APPORXAMENTLY 100'-0 60'-0 

INSPECT, CLEAN AND MAKE READY FOR REPAIR SHOP 2.000HW $25.00 $50,Ooo. 
MATERIALS TO OUT FIT SHOP AREA 

BINS, STORAGE RACKS. BENCHES ALLOW $1 2,000 

HVAC ALLOW $12,000 
MAINTENANCE 10 YEARS AT S,OOO PERYEAR $50,000 

ELECTRICAL REQUIREMENTS. LIGHTS, OUTLER3 ETC. ALLOW $8,500 
UTILITIES WATER, TELEPHONE, HONEWEU CONTROLS ALLOW $1 5,000 

SPARE PARTS, REPAJR MATERIAL STEEL PLATE ETC. IS PRICED WITH IN THE ESTIMATE. 
TOTAL $147,500 . 

CAPITAL EQUIPMENT 

CONSTRUCTION MUIPMEHT: 
O W L  #361 

TAYLOR TYPE FORK LIFT 
MILLER PORTABLE WELOING MACHINES 
TRUCK WITH F0Bfl.T.C. LOADINGjDUMPING CAPABILITIES 
TRUCK 2 TON CAPACITY 
HYDRAULIC CRANE 

PORTABLE HYDRAULIC EQUIPMENT 
PORTABLE HEATERS 
LIGHT PlANlS (FLOOD LIGHTS) 
PORTABLE GANTR/ CRANE 
PORTABLE GENERATOR 
PORTABLE AIR COMPRESSOR 

50-0 12-0 OFFICE TRAILERS 

10 TON CAPACfTy 

REPLACMENTALIDWANCE AT 25% 

NO. REQUIRED UNIT PRICE 
1 $1 10,000 
3 $8;000 

. 3  $80,000 
2 
2 
3 
2 
6 
5 
1 
3 
1 

$25,000 
$1 20,000 
$13,790 
$8,500 
$1,500 

$1 2,000 
$4,500 

$25,000 
$18,000 . 

TOTAL 
COST 

$1 1 0,000 
$24.000 
$240,000 

$50.000 
$240,000 
$41,400 
81 7,000 

$9.000 
$60,000 

$4,500 
$75,000 
81 8.000 

SUB TOT. - ~ . 9 0 0  

$222.200 

TOTAL $1.1 11.100 

B 

B 
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TABLE 

RAIL ROAD COST SPREAD SHEET 
INTERMODAL TRANSPORT CONTAINER 

INTERMODAL TRANSPORT CONTAINER COST ( 3 PURCHASED ) 
DISCOUNTED AT 80% FOR VOLUME ORDER 
LOCKING PINS FOR TOP TWO I.T.C. ( 4 REQUIRED ) 
AT $65 PER LOCK PIN FOUR CORNERS TWO I.T.C. 
ARTICULATED CONTAINER CAR CAPABLE OF CARRING SIX I.T.C. 
INTERMODAL TRANSPORT CONTAINER COST FOR ONE ARTICULATED RAIL CAR 
COST FOR ONE INTERMODAL TRANSPORT CONTAINER. 
I.T.C. CAPACITY AT 25 CY 
CUBIC FEET PER 25 CY I.T.C. @ 675 CF 
WEIGHT LIMIT PER I.T.C. (LBS) 40,550'# 

CAPITAL 

3UT RIGHT PURCHASE ONE ARTICULATED CONTAINER RAIL CAR. 

SOST FOR ONE ARTICULATED CONTAINER RAIL CAR. 
COST PER CAR @ $78,000/ 152 TRIPS/ 6 I.T.C.'s 
MAINT PER TRIP @ 750 PER CAR / 6 I.T.C.'s 

RAIL ROAD TRANSPORTATION 
FiAlN COST PER ROUND TRIP PULL $8,000 PER RAIL CAR/ 6 1.T.C.k 

$8,000 
80% $6,400' 

$520 
6 

$41,520 
[$6,9201 

$78,000 . 
$85.53 

$1 25.00 

$1,333 I 

DRAFI 
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E.1 RECYCLING COST COMPARISON 

ent to Appendix E discusses the cost estimates for recycling materials in Operable Unit 3 

(OU3). Structural steel has been selected amongst potential recyclable materials for the following 

reasons: 

of structural steel is present in various buildings; 

ctural steel has surface contamination; 

xist from the current ,Plant 7 structural steel recycling effort; and 

8 A potential end use exists for the recycled material in the commercial sector. 

'In addition, structural steel represents the most practical and least expensive material to decontaminate 

for unrestricted recycle because of the 1 

inaccessible areas. Other materials with a gr 

recycling costs associated with the deco 

and would also typically involve lower total metal mass per exposed surface area. Therefore, this 

attachment focuses on the cost comparison of available options for structural steel. 

ce areas and the limited quantity of 

ity of inaccessible areas would have increased 

ey of the material for unrestricted release 

E.I.2 BASIS FOR COST COMPARISON 
Two methods considered for recycling structural steel are (1) deco from radionuclides and 

hazardous materials, followed by unrestricted release; and (2) tricted end use. The 

costs calculated for these two recycling options have been c disposal options: 

(1) on-property disposal facility (Alternative 2); and (2) off-site disposition at a facility such as the 

Envirocare commercial facility (Alternative 3), as discussed in detail in Appendix E. 

Calculations and comparisons of recycling costs and disposition options were based o wing 
general assumptions: 

8 The structural steel would not all be recycled. It is assumed that a portion of the 
material would be rejected based on inability to recycle the material. The rejected 
material would be disposition& at the on-property disposal facility or at a commercial 
facility such as Envirowe (respectively). 
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0 The on-property disposal facility would not accept any secondary waste generated by 
the recycling process. This secondary waste would be treated by the vendor before 
disposal at the Envirocare commercial disposal facility. 

The decontamination and dismantlement (D&D) contractor would cut the structural 

options. 
' steel into appropriately sized'pieces before packaging in the boxes for recycling 

0 

0 

No repackaging would be done for recycling purposes. 

tee1 quantities are generated from the Sitewide Waste Inventory 
cking System (SWIFTS). A bulking factor of 16.7 is used for 
ized disposition of the structural steel. The density of the 

s assumed at 490 lbs per e prior to considering bullring to 29.34 lbs 

Specific assumptions relating to each option are included with the description, as well as with the 

notes, at the bottom of each estimate summary sheet. 

. Each of the four options is discussed in detail llowing paragraphs. 
. .  

E.I.2.1 On-Prouertv Disuosal (Alternative 2) 

The on-property disposal facility can accept all the structural steel. 

The following assumptions are made while calculating disposal costs 

Costs for staging and on-property disposal include tr 
(ROBs) from the work zone queue area to and from 

The on-property disposal facility would be shut down for three months of the year 
because of frost conditions. 

n-property facility: 

g the roll-off boxes 
sposal facility staging area. 

0 

0 

0 Structural steel material placed into the on-property disposal facility would be 
calculated as unbulked volumes, since it would not need to be containerized. 

The unit rate of $4.17 per 
per ft3 operation and maintem.ce (O&M) cost. The burial rate is a 
and includes construction, placement, construction management, radiati 
management, engineering support, annual monitoring, and maintenance. 

0 is based on a $3.05 per ft3 construction 

0 ROBs used for the transportation of the structural steel to the on-property disposal 
facility would have 25 reuses. Costs of ROBs are prorated per use. 
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ositioned off-site. Envirowe has 

The following assumptions are made while calculating off-site disposal costs: 
0 The waste streams would be sampled and analyzed before shipment to Envirocare. 

0 Intermodal transport containers (ITCs) would be shipped via rail from the F E W  to 
ontents would be dumped for unbulked burial at Envirocare. Empty 
shipped via rail from Envirocare back to the F E W .  

0 e transportation'of the structural steel to Envirocare would have 50 
reuses. Costs of ITCs are prorated per use. 

0 A burial rate of $7 per ft3 of unbulked material is used for Envirocare (Envirocare, 
1995). This value is based on the total volume of OU3 material, assuming joint 
disposal with OU1 wastes. 

Additional assumptions are detailed on the est sheet (Table E.1-2). 

E.I.2.3 ' . .  

The decontamination method for the unrestricted release of the structural steel to be assessed includes 

removal of the radionuclides and other contaminants from the surface of the structural steel using a 

combination of blasting and chemical decontamination technologies. The recycling costs are based on 

actual data and proposals submitted by the vendors for recycling st 

Plant 7 and ihclude the steel reclamation market values. 

1 from the D&D of 

The following assumptions are made for the structural steel decontamination process. 

Structural steel would be shipped in ROBs to a commercial decontamination facility; 

0 ROBs used to transport the structural steel to a commercial decontamination facility 
would have 25 reuses (cost of ROBs are prorated per use); 

The secondary wastes generated because of the decontamination proc 0 
dispositioned at Envirowe; . . .  . , ,  

0 Based on Plant 7 data, eight percent of the total structural steel would be rejected and 
dispositioned in the on-property disposal facility. 

e 

Additional assumptions are detailed on the estimate summary sheet (Table E.1-3). e 
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structural steel includes melting the steel 

such as containers that can be used under 

' 

ontrol. The surface contamination is stabilized as a result of the melting process. The 
recycling costs are based on actual data and proposals submitted by the vendors for recycling 

structural steel from the D&D of Plant 7. 

made for the structural steel metal-melt process. 

tee1 would be shipped in ROBs to a commercial metal-melt facility; 

the transportation of the structural steel to a commercial metal-melt 
facility would have 25 reuses (cost of ROBs are prorated per use); 

The secondary wastes, such as slag and molten waste generated as a result.of the 
metal-melting processes, would be dispositioned at Envirocare; and 

A portion of the material woul 
presence of other metal and co 
the on-property disposal facili 

the metal-melt process due to the 
it would therefore be dispositioned in 

. .  

Additional assumptions are detailed on the heet (Table E.14). 

E.I.3 COST COMPARISONS 

Based on the volume and weight estimates in Appendix B, the total unbulked volume and weight of 

OU3 structural steel is 63,400 ft3 and 15,200 tons, respectively. g listing presents total 

costs as well as a unit cost per ft3 for the four options evaluated for s 

Option 

1. On-Property Disposal (Alternative 2) $1 ,OO4,5OO $15.84/@ 

2. Off-Site Disposition (Alternative 3) $5,206,500 $82.12/ft3 

3. Recycle - Decontamination (Unrestricted Use) $33,085,700 $521.86/@ 

4. Recycle - Metal Melt ('Restricted Use) $37,652,000 , 

E.I.4 CONCLUSIONS 

At this time, recycling options ex$t for structural steel as well as for other metal materials; however, 

because of the radiological component associated with the material, the cost to perform the recycling 

far outweighs the costs of available disposal options. Because of the large volume of materials to be 
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the Fernald Environmental Management Project (FEW) at both on-property and off- 
ow unit rates for disposal are available. 

ge-scale environmental projects . .  throughout the Department of Energy (DOE), funding 

constraints are imposing limitations on disposition options that can be pursued. Based on the cost 

comparisons, at this time it is not currently cost effective for the F E W  to recycle metal materials. 

Therefore, for cos 

( R I F S )  Report ass 
performance of the r 

recycling would be r 

inconel, monel, stainless steel, etc., for beneficial impacts. If cost effective, recycling could be 

readily pursued as part of the dispositon remedy. 

purposes, the OW3 Remedial InvestigatiodFeasibility Study 

e recycling option is not pursued. However, if, during the 

ctions, recycling costs become more competitive with disposal costs, 

structural steel as well as other metal niaterials such as copper, 

E .I. 5 REFERENCES 
Envirocare of Utah, Inc., 1995, letter dated A , 1995, from Al Rafati to John Throchorton, 

FERMCO, subject: Revised OU3 Feasibili . .  
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CF cubic feet 
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FEW mental Management Project 
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O&M operation and maintenance 
ou operable unit 
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@ E  
SWIFTS 
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E.II OU3 COST ESTIMATE SUPPORTING INFORMATION 

to Appendix E contains backup information supporting each alternative cost estimate. 

For both Alternatives 2 and 3, this attachment contains information associated with the calculation of 

the risk budget and the determination of manhour rates for each material category activity. 

E.II.2 

The risk budget info 

error based on each 

Alternative 2 is 23.5 percent and 24.1 percent for Alternative 3 and represents a 50 percent chance of 

project overrun. This value is included in the total cost for each alternative. The contingency 

estimated for each alternative represents the difference between a 5 percent chance of overrun and a 

50 percent chance of overrun. The cont 

consists of two tables and two figures, which develop probability for 

e estimate and the cost for that activity. The risk budget for 

t added to the overall cost estimate. 

E.II.3 MANHOUR ESTIMATES ' ' 

The last tables for each alternative include calculations for each material category. 

These calculations include types of workers, crew sizes, and wage rates as input parameters to 

determine unit rates of manhours per activity and wage rate per activity. Activities assessed include 

loading materials from a pile into a container, loading containers o 
containers to a disposal facility or a transportation facility. The 

used within each material category summary estimate contained 

from these calculations is 
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A - ACCESSIBLE METALS 
~~ . . . . . . . . . . w m  . . . . . . . . . . . . . 

COMMODTTY: BASEUNE LOW LEVEL WASTE MATERIAL, STAGED IN A PILE @ INTERIM QUEUING AREA 
ARER CELL IS OPENED. MATERIAL IS STAGED IN TARPW ROBS @ INTEFUM QUEUING 
AREA FOR PICK UP. 

1. POSITION ROB FOR LOADING. 

3. LOAD PIECES OF STRUCTURAL STEEL MEMBERS INTO ROB. 
4. MOVE ROB TO ON-PROPERIY DISPOSALCELL (TRAVEL 1 MILE) 
5. ROB IS UNLOADED AND RETURNES TO QUEUING AREA. 

2. SHAKE our  PI^ UP smucwRAL STEEL MEMBERS. 

CREW SIZE: COST cos1 

HAZWAT LEAD I 1.0 $21.06 $21.06 $1 68.4 

LOADING ACTIVITY WAGE /HR /8 HR DA’r 
EQUIPMENT OPERATOR 1.0 $22.79 $22.79 $182.35 

HAZWAT 4.0 $21.06 $84.24 $673.92 
6.0 $128.09 $1,024.72 

AVG HOURLY RATE 1-1 
ROB HANDLING AND HAULING ACTIVITIES. 

HAZWAT LEAD 0.3 $21.06 $6.1 1 $48.86 

$385.82 

MOTOR VEHICAL OPERATOR 1.0 $21.06 $21.06 $168.48 

ggg&j HAZWAT 1.0 $21.06 SUE 
AVG HOURLY RAfE: I S2f.061 

. 2 3  $48.23 

M U  I PM ENT: 
HYDRAULIC CRANE 
TRUCK MUlPED WITH ROB LOADING/DUMPING CAPABILITIES 
ASSORTED CUTllNG EQUIPMENT & U m N G  CABLES.CHAINS ETC. 

CALCULATIONS: 
POSITION ROB FOR LOADING 0.76 
ROB CAP.--- LBS. 33.500 
ROB CAP.--- TONS 16.75 
UNIT RATE--MH/TON 4.00 

POSITION ROB ON TRUCK 0.95 Wmc CREW OF 2 WORKERS 
HAUL ROB TO DISPOSAL CELL 0.46 SAME 
UNLOAD AT DISPOSAL CELL 1.15 
RETURN TO QUEUING AREA 0.46 SAME 

EST. HOURS PER ROB W] 

ON-PROPERlY HAULING 1 s.wIHouRs 

0 

DRAFT 
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6 - INACCESSIBLE METALS 

COMMODITY: BASELINE LOW LEVEL WASTE MATERIAL IS STAGED IN A PILE ATTHE INTERIM QUEUING ARE& 
AFTER CELL IS OPENED, MATERIAL IS STAGED IN TARPED ROB @ INTERIM QUEUING AREA FOR 
PICK UP 
TSCA MATERIALS, STAGED IN ROB, FLUSHED BY OTHERS 

I. POSITION TRUCK TO LOAD ROB. 
2. SHAKE OUT PILED MATERIAL FOR LOADING INTO ROB. 
3. LOAD INTO ROB. TARP WHEN FULL 

5. ROB IS UNLOADED AND RETURNED TO QUEUING AREA. 
4. MOVE ROB TO ON-PROPERTY DISPOSAL C E U  (TRAVEL 1 MILE ) 

CREW SIZE: I COST COST 
LOADING ACTIVITY WAGE /HR 18HRDAY 
EQUl PM ENT 0 P ERATO R 1.0 $22.79 $22.79 $1 82.32 
HAZWAT LEAD 1.0 $21.06 $21.06 $1 68.48 
HAZWAT 4.0 $21.06 $84.24 $673.92 

AVG. HOURLY RATE: 
6.0 

1821.353 I $128.09 $1,024.72 

ROB HANDLING. HAULING. AND DISPOSAL ACTIVITIES. 
MOTOR VEHlCAL OPERATOR 1.0 $21.06 $21.06 $1 68.48 
HAZWAT LEAD 0.3 $21.06 $6.1 1 $48.86 
HAZWAT 1.0 $21.06 $21.06 $168.48 

2.3 $40.23 $385.82 
AVG HOURLY RATE. m 
EQUIPMENT: 
HYDRAULIC CRANES FOR LOADING ROB 
TRUCK EQUIPED WITH ROB LOADING /.DUMPING CAPABILITIES 

GALCULATIONS: BASED ON .EACH ROB HAVING 17 TONS OR 810 CF OF M E R X  
POSITION ROB FOR LOADING 
ROB CAP.---LBS. 33,500 
ROB CAP. - - -TONS 16.75 
UNIT RATE--MH/TON 4.00 

POSITION ROB ON TRUCK 0.95 WITH A CREW OF 2 WORKERS' 
HAUL ROB TO DISPOSAL CELL 0.46 
UNLOAD AT DISPOSAL CELL 1.15 
RETURN TO QUEUING AREA 0.46 
ON-PROPERTY HAULING $3$3yQs HOURS 

0.76 WITH A CREW OF 2 WORKERS 

EST HOURS PER ROB -1 

. ..' 

. .  



C - PROCESS RELATED METALS 

CALCULATIONS: 
LOAD LWMB ONTO TRUCK 0.75 SAME 
HAULTOTRANSFORTATION CENTER 0.45 SAME 
ATTRANSFORTATION CENTER 0,75 SAME 
FETURN TO QUEUING AREA. 0.45 SAME 
ON-PROPWM HAULING 1 240IHOURS 

3 



COMMODIlY: POTENTIALLY MIXED WASTE, STAGED IN B-12's. MATERRAL WILL BE DISPOSED OF 
ATTHE COMPLETION OF EACH COMPLEX. 

HAZWAT LEAD 0.3 $21.06 a527 $42.12 
HAZWAT 1.0 $21.06 $168.48 

2.3 $47.39 $379.08 
_AVG. HOURLY RATE: i: $zl,wj 

1. POSmoN TRUCK TO MOVE 8-12 
2. HAUL B-12 TO DISPOSAL CELL ( TRAVEL 1 MILE ) 
3. RETUFN TO QUEUING AREA. (TRAVEL 1 MIL€ ) 

'CREW SIZE COST COST 

MOTOR VEHlCAL OPERATOR 1.0 $21.06 $221.06 $168.48 
HAZWAT LEAD 0.3 $21.06 u -  
HAZWAT 1.0 $21.06 g&gg $168.48 

2.3 $48.23 $385.82 
AVG. HOURLY R A E  I szr.osf 

HANDLING AND HAULING WAGE /HR /8HRDAY 

EQUIPMENT: 
.TRUCK EQulPED WITH ROB LOADING / DUMPING CAPABILlIlES 

CREW SIZE COST COST 

MOTOR VEHlCAL OPERATOR 1.0 $21.06 $21.06 $168.48 
HANDLING AND HAULING WAGE M R  BHRDAY 

000323 
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E - CONCRETE 

. c ._ 

COMMODITY: LOW LEVEL WASTE MATERIAL STAGED IN TARPED ROB’S AT QUEUING AREA 

1. POSITION TRUCK TO MOVE ROB. 
4. HAUL ROB TO ON-PROPERTY DISPOSAL CELL (TRAVEL 1 MILE ) 
5. UNLOAD ROB, AND R€IIJRN TO QUEUING AREA, 

. 

CREW SIZE: COST COST 
MATERIAL HANDLING WAGE /HR /8 HR DAY 

1.0 $22.79 $22.79 $182.32 EQUIPMENT OPERATOR 
HAZWAT LEAD 1.0 $21.06 $21.06 $1 68.48 
HAZWAT 4.0 $21.06 $84.24 

6.0 $128.09 
AVG. HOURLY RATE: pKES21;35j 

$673.92 
$1,024.72 

HAULING AND DISPOSAL 
MOTOR VEHICAL OPERATOR 1.0 $21.06 $21.06 $1 68.48 
HAZWAT LEAD 0.3 $21.06 $6.1 1 $48.86 
HAZWAT 1.0 $21.06 $21.06 $1 68.48 

2.3 $48.23 $385.82 
AVG. HOURLY RATE: I 821.06i 

I EQUIPMENT: r) I 
[TRUCK EOUIPED WITH ROB LOADING / DUMPING CAPABILITIES. 

CALCULATIONS 
POSITION ROB ON TRUCK 0.95 WITH CREW OF 2 WORKERS 
HAUL TO DISP. CELL 0.46 SAME 
DISCHARGE LOAD 1.15 SAME 
RETURN TO QUEUING AREA 0.46 SAME 
ON-PROPERTY HAULING I 3.021 HOURS 

, . .  . .  

OMMODm MEETS WAC, BACKGROUND MATERIAL STAGED IN A VENDOR SUPPLIED ROB @ 
VARIOUS LOCATIONS CLOSE TO THE DBD CONTRACTOR WORK AREA 

1. BEFORE THE D8D CONTRACTOR IS ALLOWED TO REMOVE ANY MATERIAL IT IS SURVEYED BY FERMCO RAD- 
2. ONCE THE AREA HAS BEEN RELEASED TO THE D8D CONTRACTOR. THE MATERIAL IS SURVEYED ON A RANC 

AS M E  MATERIAL IS BEING LOADED INTO M E  COMMERCIAL IANDFILL ROB. 
3. AN ALLOWANCE OF FIVE (5) DAYS PER ROB TO BE FILLED AND TARPED FOR OVER THE HIGHWAY HAULING. 
4. THE COMMERCIAL LANDFILL CONTRACTOR IS CONTACTED FOR A ROB PICK UP. 
5. A ROB IS DROPED OFF WHEN ONE IS PICKED UP. 

CREW SIZE: COST COST 
SURVEY TECH’S. WAGE R ( R  . /8 HR DAY 
RAD-TECHNICIANS (3A) 1 $20.26 $20.26 $1 62.08 

I AVG. HOURLY WAGE 
~ ~ ~~~ 

EQUIPMENT: 
RADIATION SURVEY EQUIPMENT. 

CALCULATIONS: 
INITIALSURVEY. 
RANDOM SURVN I PERROBLOAO 

mi PER 100 SQ. FEET 

DRAFT 
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E - CONCRETE 

COMMODTTY: POTENTIALLY MIXED WASTE MATERIALSTAGED IN B-12’s. 

1. POSITION FLAT BED TRUCK TO LOAD CONTAINERS 
2. HAUL TO THE TRANSPORTATION CENTER. (TRAVEL 1 MILE ) 
3. WEIGH, CERTIFlCAllON & LOAD ONTOTRANSPORTATION CARRIER 
4. RETURN TO QUEUING ARE4 

CREW SIZE COST COST 
MATERIAL HANDLING 1 HAULING WAGE /HR 18 HR DAY 
B-12 HAULING AND HANDLING 
MOTOR VEHICAL OPERATOR 1.0 $21.06 $21.06 $1 68.48 

HAZWAT I 1.0 $21.06 921.06 $168.48 

AVG. HOURLY RATE: ! $21.061 

HAZWAT LEAD 0.3 $21.06 $5.27 $42.1 2 

2.3 $47.39 $379.08 

TAYLOR FORKLIFT 
FIAT BED TRUCK 

CALCULATIONS 
HAUL TO TRANSPORTAllON CENTER 0.45 SAME 
ATTRANSPORTATION CENTER 0.75 SAME 
RETURN TO QUEUING AREA 0.45 SAME 
ON-PROPERTY HAULING 1 1-65] HOURS 
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F - BRICK 

COMMODTTY: POTENTIALLY MIXED AND LOW LEVEL WASTE MATERIAL STAGED IN B-25's AT QUEUING AREA. 

1. POSITION TRUCK TO MOVE 6-25's 
3. HAUL 6-25 TO TRANSPORTATION CENTER. (TRAVEL 1 MILE ) 
4. WEIGH, CERTIFICATION. AND LOAD ONTO TRANSPORTATION CARRIER. 
5. RETURN TO QUEUING AREA. 

' 

CREW SIZE: COST COST 
HANDLING AND HAULING. WAGE IHR I8HRDAY 

$21.06 $1 68.48 MOTOR VEHICAL OPERATOR 1.0 $21.06 
HAZWAT LEAD 0.3 $21.06 $5.27 $42.1 2 

1.0 $21.06 $21.06 $168.48 
$47.39 $379.08 2.3 

1 
HAZWAT 

AVG. HOURLY RATE: 1 $21.061 
EQUIPMENT: 
TAYLOR FORKLIFT 
FLAT BED TRUCK. 

CALCULATIONS: 

LIFT 6-25 ONTO TRUCK. 0.19 SAME 
HAULTO TRANSPORT. CTR. 0.45 SAME 
AT TRANSPORTATION CENTER 0.36 SAME 

POSITION TRUCK TO LOAD 6-25 0.19 WITH CREW OF 3 WORKERS 

RETURN TO QUEUING AREA. 0.45 SAME 
ON-PROPERTY HAULING f l.651 HOURS 

0 
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G - NON-REGULATED ACM 

v.. ' .... '.....*7 , ,.....,.... ,,K . .:,x a ...%. , 
.'" q ~. ;".: .'.'..... 

COMMODTrY: POTENTALLY MIXED, LOW LEVEL WASTE AND BELOWBASELINE MATERIAL 
COMMODTTY: LOW LEVEL WASTE MATERLALSTAGED IN PALLITRED BUNDELS 

AND SHRINKWRAPEDATTHEQUEUING AREA. AFERTHEDlSPOSALCULISOPERATlONAL 
MATERAL WILL BE STAGED IN TARPED ROBS AT QUEUING AREA FOR PICK UP. 

1. POSITION ROB TO LOAD. 
2. USING SUNGS AND HYDRAULIC CRANE, LOAD PAuEntED MATERlALS INTO ROB AND TARP WHEN FUU 

4. UNLOAD ROB, AND RETURN TO QUEUING AREA. 
3. HAULROBTO ON-PROPERTYDISPOSALCEL (TRAVEL1 MILE) 

CREW SIZE: COST COST 
WAGE M R  /8HRDAY 

1.0 $22.79 $22.79 $182.32 
LOADING AcTlvrry 
EQUIPMENT OPERATOR 
HAZWAT LEAD 1.0 $21.06 $21.06 $168.48 
HAZWAT 4.0 $21.06 $84.24 $673.92 

6.0 $128.09 $1.024.72 

1 

AVG. HOURLY RATE: pzmq 
HANDLING AND HAUUNG. 
MOTOR VEHICAL OPEFATOR 1.0 $21.06 $21.06 $168.48 
HAZWATLEAD 0.3 $21.06 $6.1 1 $48.86 
HAZWAT 1.0 $21.06 $21.06 $168.48 

2.3 $4823 $385.82 
AVG. HOURLY RATE: I w.Osj 

EQUIPMENT: 
HYDRAUUCCRANE 
TRUCK EQUIPED WITH ROB LOADING / DUMPING CAPABILITIES. 

CALWUTIONS: 
POSmoN ROB FOR LOADING 0.75 
ROBCAP.---CF 81 0 
UNIT RATE--MH/CF 0.015 

POSITION ROB ON TRUCK 0.95 
HAUL TO DISPOSAL CELL 0.46 
UNLOAD AT DISPOSAL CELL 1.15 
RETURN TO QUEUING AREA 0.46 
ON-PROPERTY HAUUNG I * 3.021 HOURS 

EST. HOURS PER ROB -12.90j 
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CREW SIZE COST COST' 
HANDLING AND HAULING. WAGE /HR /8HRDAY 
MOTOR VMICAL OPERATOR 1.0 $21.06 $221.06 $168.48 
HAZWATLEAD 0.3 $21.06 $6.1 1 $48.86 
HAZWAT 1.0 $21.06 $21.06 $168.48 

2.3 $48.23 $385.82 
AVG. HOURLY R A E  I $21.061 

-EQUIPMENT: 
TRUCK EQUIPED WITH ROB LOADING / DUMPING CAPABILITIES. 

H - REGULATED ACM 

Aba .q 72 . -  

CALCULAIKINS 

LIFT AND UNLOAD T/L 

POSmoFl ROB FOR LOADING 

PREPTR mR UNLOADING 

ON-PROPEHN HANDLING OFTR 

ROB CAP.- - -CY 
UNIT RATE--MH/CY 
HOURSTOFIUROB 

HAUL10 DISP. CELL 
DISCHARGE LOAD 
RENRNTOQUEUNGAREA - 
mrnm ROB ON TRUCK 

ON- PROPERlY HAULING 
.I 

10.50 WITH CREW OF 6 WORKERS 

1-1 EL 
0.75 

30.00 
0.40 

0.95 WITH CREW OF 2 WORKERS 
(12.751 

0.46 SAME 
1.15 SAME 

1. 
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I - MISCEUANEOUS MATERIALS 

HYDRAULJCCRANE 
FRONT END LOADER W/ 1 CY BUCKET. 

.TRUCK EQUIPED WITH ROB LOADING / DUMPING CAPABIUTIES. 

COMMODTTY: LOW L p E L  WASTE MATERIAL STAGED IN TARPED ROBS AT QUEUING AREA 

1. F'bSmON TRUCKTG) MOVE ROB 

3. MATERlAL IS DEPOSITED AT CELL AND ROB IS RETUFNED TO QUEUING AREA 

1 

3. ROB IS HAULED TO THE ON-PROPEKIY DISPOSAL CELL (TRAVEL 1 MILE) 

CREW SIZE: COST COST 
ROB HANDUNG AND HAULING. WAGE /HR /8 HR DAY 
MOTOR VEHlCAL OPERATOR 1.0 $21.06 $21.06 $168.48 
HAZWAT LEAD 0.3 $21.06 $6.1 1 m.86 
HAZWAT 1.0 $21.06 $21.06 $1 68.48 

2.3 $48.23 w.82 
AVG. HOURLY RATE: m 
EQUIPMENT: 
TRUCK EQUIPED WITH ROB LOADING / DUMPING CAPABILITIES. 

c A L C u u n m s  
POSITDN ROB ON TRUCK 0.95 WITH CREW OF 2 WORKERS 
HAUL TO DISPOSAL CELL 0.46 SAME 
UNLOAD AT DISPOSAL CELL 1.15 SAME 
RENRN TO QUEUING AREA 0.46 SAME 
ON-PROPEKIY HAUUNG } , 3.MI HOURS 

COMMODTTY: POTENTlAUY MIXED WASTE MATERMSTAGED IN TRCUNTAINERSAT INTERM STORAGE 
AREA 

1. PREP LMB FOR UNLOADING. 
2. USING A HYDWUC CRANETO UFT AND OVERTUAY WNTENTS OF LMB INTO A PILE 
3. USING A FRONT END LOADER TO SCOOPE UP MATEFUAL AND LOAD ROB 
4. W A T  CREW TO DIRECT WORK AND MAINTAIN AREA. ROB IS TARPED FOR ON-PROPEMY HAULING. 
5. HAUL ROB TO ON-PROPEATY DISPOSAL CELL (TRAVEL 1 MILE ) 
6. UNLOAD ROB, AND RETURN TO QUEUING AREA. 

CREWSIZE: COST COST 
MATERIAL HANDLING WAGE /HR /S HR DAY 
EQUIPMENT OPERATOR 2.0 $22.79 w.58 $364.64 
HAZWATLEAD 1.0 $21.06 $21.06 $1 68.48 
HAZWAT 4.0 $21.06 $84.24 $673.92 

7.0 
[-TXS( 

$150.88 $1,207.04 
AVG. HOURLY RATE: 

HAULING AND DISPOSAL 
MOTOR VEHICAL OPERATOR 1.0 $21.06 $21.06 $1 68.48 
HAZWAT LEAD 0.3 $221.06 $6.1 1 $48.86 
HAZWAT 1.0 $21.06 $21.06 $160.48 

2.3 $4823 . $385.82 
AVG. HOURLY RATE: I sa.064 

PREP LMB FOR UNLOADING 10.50 WITH CREW OF 6 WORKERS 
UFTANDUNLOADLMB 3.50 SAME 
O N - P R O P m  HANDUNG OF LMB 1x1 HOURS 
m m m  ROB FOR LOADING 0.75 
R0BCAP.---CY 30.00 
UNIT RATE--MH/CY 0.40 

POSITIONROBONTRUCK 0.95 WITH CREW OF 2 WORKERS 
HAUL TO DISP. CELL 0.46 M E -  ' 

DISCHARGE LOAD 1.15 SAME 
FEKJRN TO OUEUING AREA 
ON-PROPWTY HAUUNG 

HOURS TO R U  ROB 1.4 

c 
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I - MISCELLANEOUS MATERIALS - 

,OMMODTTY: BELOW BACKGROUND MATERIAL STAGED VENDOR SUPPUED ROB @ 
VARIOUS LOCATIONS CLOSE TO D&D CONTRACTOR WORK AREA 

1. BEFORETHE DgD CONTWCTOR IS ALLOWED TO REMOVE ANY MATERIAL IT IS SURVEYED BY FERMCO RAD-TECH'S. 
2. ONCE M E  AREA HAS BEEN R E W E D  TO THE D&D CoMRAcTOR, THE MATERIAL IS SURVc/ED ON A RANDOM BASIS 

AS THE MATEHAL IS BEING LOADED INTO THE COMMERCIAL LANDFILL ROB. 
3. AN ALLOWANCE OF FIVE (5) DAYS PER ROB TO BE FILLED AND TARPED FOR OVER THE HIGHWAY HAULING. 
4. THE COMMERCIAL LANDFILL CONTAACXOR 1s COMA- FOR A ROB PICK UP. 
5. A ROB IS DROPED O f f  WHEN ONE IS PICKED UP. 

e 
CREW SIZE: COST COST 
SURVEY TECH'S. WAGE MR /8 HR DAY 
RAD TECHNICIANS 13A) 1.0 $20.26 $20.26 81 62.08 I 

$20.26 $1 62.08 
. ,  

1 .o 
AVG. HOURLY RATE: r $z&!i?61 
EQUIPMENT: 
RADIATION SURVEY EQUIPMENT 

CALCULATIONS 
INITAL SURVEY 1-1 PER CUBICFOOT 
RANDOM SURVEY 1 15m1 PER ROBLOAD 



-. 

Alternative 3 

Risk Budget and Man Hour Calculations 
Tables E.II-(16-27) . 

. 
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A - ACCESSIBE METALS 
F - BRICK MATERIALS 
G - NON-REGULATEDACM 
H - REGULATED ACM 

COMMODllY: LOW LEVEL WASTE MATERIALS ARE STAGED W I.T.C. @ INTENM QUEUING AREA 

1. POSITDNTRLJCKTOMOVE INTERMODALTRANSPORTCONTAINERS 
2. HAUL lMERMODALTW\NSPORTCOMAlNERTO~SPORTA~ CENTER (TRAVEL 1 MILE) 
3. WEIGH. CERTIFICATlON AND LOAD ONTO ARTKxllATEO CONTAINER RAIL CAR 
4. TRUCK RENRNS TO QUEUING AREA 

CREW SIZE: COST COST 
lNTERMooALTRANSPORT CONTAINER HANDLING WAGE /HR 18 HR DAY 

1.0 $22.79 $22.79 $1 82.32 
1.0 $21.06 $21.06 $1 68.48 

EQUIPMENT OPEWTOR 
M A T  WD 
HAZWAT 4.0 $21.06 $8424 $673.92 

6.0 $128.09 $1.024.72 

I 

AVG. HOURLY RATE /333351 

INTERMODALTRANSPORT CONTAINER HAULING 
MOTOR VMlCAL OPERATOR 1.0 $21.06 $21.06 $1 68.48 
LABORER FOREMAN 0.3 $21.06 $5.27 $42.12 
LABORER 1.0 $21.06 8168.48 

2.3 $47.39 $379.08 
AVG. HOURLY RAE r $22rml 
EQUIPMEM: 
INTERMODAL TRANSPORT CONTAINER LOADING EQUIPMENT ( PIGGY PACKER) 

cALcuLATK)Ns: 
SECURE I.T.C. ffl RR CAR -1 WT!HCREWOF6WORKERS 

POSmoN I.T.C. ON TRUCK 0.75 WITH CREW OF 2 WORKERS 
HAULTO TRANSPORTATION CENTER 0.45 WITH CREW OF 2 WORKERS 
WEIGH, CERTIFICATION 0.75 WITH CREW OF 2 WORKERS 
m F w  TO QUEUING AREA 0.45 WITH CREW OF 2 WORKERS 
ON-PROPEKN HAULING t-1 HOURS 

e.-.- ,..... - .  .__. . . .,.. .- 

Y 
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9 8 - INACCESSIBLE METALS 

-CREW SIZE: COST COST 
INTERMODALTRANSPORT CONTAINER HANDLING WAGE IHR BHRDAY 
EQUIPMENTOPERATOR 1.0 $22.79 $22.79 $182.32 
HAZWAT LEAD 1.0 $21.06 $21.06 $168.48 
W A T  4.0 $21.06 a $673.92 

I 6.0 $128.09 $1,024.72 
AVG HOURLY RATE 1-4 
HANDLING AND HAULING WAGE MR DHRDAY 
MOTOR VEHlCAL OPERATOR 1.0 $21.06 $21.06 $168.48 
W A T  LEAD 0.3 $21.06 $5.27 $42.12 

COMMODITY: LOW LEVEL WASTE & TSCA MATEFPAL STAGED IN COVERED INTEJWOOAL 
TRANSPORT CONTAIN- STAGED AT THE QUEUING AREA 

HAZWAT 1.0 $21.06 $21.06 $il68.48 
2.3 $47.39 $379.08 

:AVG HOURLY RATE I sa;06i 

INTERMODALTRANSPORTCONTAHEFI WADING EQUIPMENT. 
TRUCK MulPED WITH ROB WADING / DUMPING CAPABILtllES 

CAuxILAmS: 
SECURE I.T.C. ON RR CAR 

POSmON ROB ON TRUCK 0.75 Wrm CREW OF 2 WORKERS 
HAULTO fRANSPDRTATION CTR 0.45 SAME 
ATTRANSPORTATON CENTER 0.75 SAME 
RETURN TO QUEUING AREA. 0.45 SAME 

1-3 

iON-PROPBcTy HAULING 1 2.401 HWRS 

-..-*.... . ' ._ . . . . . .  . ..- 
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c - PROCESS RELATED M ~ ~ A L S  
' 

CALculATIoNS: 
LOADLWMBONTOTRUCK 0.75 SAME 

ATTRANSPORTATION CENTER 0.75 SAME 
RRURN TO QUEUING AREA 0.45 SAME 

.ON-PROPWTY HAULING I 2401HOURS 

HAULTOTRANSPDRTATDNCENTER 0.45 SAME 

COMMODllY LOW LEVEL WASTE MATERIAIS, STAGED IN LWMB FOR OFF-SITE B U M  

1.POSmONTRUCKTOLOADLWMBANDHAULTOTRANSPORTA~CENTrR 
2. WEIGH, CERTIFICATION & LOAD ON TOTRANSPORTATION CAWUER 
3 M3URN TO QUEUING ARE4 (TRAVEL 1 MILE ) 

CREW SIZE COST COST 
ON-PROPWP/ HANDUNG & HAUUNG ACTIVITIES. WAGE IHR ~ ~ H R D A Y  
MOTOR VEHICAL OPERATOR 1.0 $221.06 $21.06 $168.48 
W A T  LEAD 0.3 $21.06 $5.27 $42.12 
W A T  1.0 $21.06 s21.06 $168.48 

2.3 $47% $379.069 
AVG. HOURLY RATE: I s2r,osI 

Y 

888945 DRAFI 
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D - P A V W  LIGHTGAUGE METALS 

COMMODITY POTENTVUY MD(ED AND LOW LEVELWASEMATERWSTAGED IN COVERED 
INTERMODALTRANSPORTWNTAINWS STAGEDATTHEQUNWG AREA 

1. POSmONTRUCKMMOVElNlERMODALTRANSPORTCONTAINERS. 
2. HAUL I.T.C. TO TRANSFORTATION CENTER (TR4VEL 1 MILE) 
3. WEIGH. CERTIFICATION AND WAD ONTO ARTKxllATED CONTAINER CAR 
4. .TRUCK R R u f f l S  TO QUEUING AREA 

CREW SIZE COST COST 
INTERMODALTW\NSPORT CONTAINER HANDLING WAGE MR BHRDAY 
EOUIPMENT OPERATOR 1.0 $22.79 $22.79 $182.32 
HAZWAT LEAD 1.0 $21.06 $21.06 $168.48 

EQUIPMENT: 
INTERMODALTRANSPORT CONTAINER LOADING EQUIPMENT. 

W A T  

AVG HOURLY RATE 

‘KWIPMPTT: 
TAYLORFORKUFT 
.FLATBEOTRUCK 

cAIMIlATK)1.(s: 
HAULTOTRANSFORTATION C p m R  0.45 SAME 
ATTRANSFORTATON CENTER 0.75 SAME 
RETURN TO QUNING AREA 0.45 SAME 
ON-PROPERWHAUUNG 1 I@ HOURS 

4.0 $21.06 g&g $673.92 
4 6.0 $128.09 $1,024.72 
1-1 

HANDUNG AND HAUUNG WAGE /HR PHRDAY 
MOTOR VMlCAL OPERATOR 1.0 $21.06 $21.06 $168.48 
M A T  LEAD 0.3 $21.06 $5527 $42.12 
HAZWAT 1.0 $21.06 $168.48 

2.9 $47.39 $379.08 
AVG HOURLY RATE r w.061 

MATERW HANDUNG /HAULING WAGE MR PHRDAY 
B-12 HAULING AND HANDUNG 
MOTOR WHEAL OPERAM 1.0 $21.06 $21.06 $168.48 
HAZWAT LEAD oa ~21.06 $527 $42.12 
HAZWAT 1.0 $21.06 $21.06 Slss.48 

2.3 $47.39 m.08 
AVG. HOURLY RATE: r b21.w 



F\LOTUS34\JIMC39515\LABORV\LT-3-E1 .WW 

E - CONCRETE 

OMMODITY: LOW LEVEL WASTE MATERIAL STAGED IN I.T.C. AT QUEUING AREA e 
1. POSITION TRUCK TO MOVE INTERMODAL TRANSPORT CONTAINER 
2. HAUL I.T.C. TO THE TRANSPORTATION CENTER. (TRAVEL 1 MILE ) 
3. WEIGH, CERTIFICATION & LOAD ONTO ARTlCUIATED CONTAINER CAR. 
4. RETURN TRUCK TO QUEUING AREA. 

CREW SIZE: COST. COST 
INTERMODAL TRANSPORT CONTAINER HANDLING WAGE RIR I8 HR DAY 
EQUIPMENT OPERATOR 1.0 $22.79 $22.79 $1 82.32 
HAZWATLEAD 1.0 $21.06 $21.06 $1 68.48 
W A T  4.0 $21.06 $84.24 $673.92 

6.0 $1 28.09 $1.024.72 
AVG. HOURLY RATE: 

ROB / 1.T.C.I LMB HAUUNG AND HANDLING 
MOTOR VEHICAL OPERATOR 1.0 $21.06 $21 .Q6 $1 68.48 
HAZWAT LEAD 0.3 $21.06 $5.27 $42.1 2 
HAZWAT 1.0 $21.06 421.06 $1 68.48 

2.3 $47.39 $379.08 
AVG. HOURLY RATE: 1 s22D6l 

1521.351 1 

LOAD I.T.C. ONTO TRUCK 0.75 WlTH CREW OF 2 WORKERS 
HAUL I.T.C. TO TRANSP. CENTER. 0.45 SAME 
AT TRANSPORTATION CENTER 0.75 SAME 
RETURN TO QUEUING AREA 0.45 SAME 
ON-PROPFRN HALII ING HOURS 

EQUIPMEKF. 
TRUCK EQUIPED WITH 1.T.C LOADING / DUMPING CAPABILITIES. 
INTERMODAL TRANSPORT CONTAINER LOADING EQUIPMENT 

CALCULATIONS: 
SECURE I.T.C. ONTO R.R. CAR ["'"I W m  CREW OF 6 WORKERS 

COMMODTTY: BELOW BACKGROUND STAGED IN VENDOR SUPPLIED ROB AT VARIOUS LOCATIONS CLOSE TO D8D 
CONTRACTOR WORK AREA. 

1. BEFORE THE D&D CONTRACTOR IS ALLOWED TO REMOVE ANY MATERIAL IT IS SURVMD BY FERMCO RAD-TECH'S. 
2. ONCE THE AREA HAS BEEN RELEASED TO THE D&D CONTRACTOR. THE MATERIAL IS SURVEYED ON A RANDOM BASIS 

AS THE MATERIAL IS BEING LOADES INTO THE COMMERCIAL LANDFlLL ROB. 
3. AN ALLOWANCE OF FIVE (3 DAYS PER ROB TO BE FILLED AND TARPED FOR OVER THE'HIGHWAY HAULING. 
4. THE COMMERCIAL LANDFILL CONTRACTOR IS CONTACTED FOR A ROB PICK UP. 
5. A ROB IS DROPED OFF WHEN ONE IS PICKED UP. 

*. 

CREW SIZE: COST COST 
SURVEY TECH'S. WAGE /HR A HR DAY 
RAD-TECHNICIANS (3A) 1.0 $20.26 $20.26 $1 62.08 

1 .0 $20.26 $1 62.08 
AVG. HOURLY RATE: 

EQUIPMENT: 
RADIATION SURVEY EQUIPMENT. 

CALCULATION: 

RANDOM SURVEY 1 TS.##l PER ROB LOAD 

î  ' $20.261 

INITIAL INVENTORY 1 x 1  PER 100 sa. FEET 
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I - MISCELLANIOUS MATERIALS 

COMMODIM: LOW LEVEL WASTE MATERIALS ARE STAGEQ IN I.T.C. @ QUEUING AREA, 

1. POSITION TRUCK TO MOVE INTERMODAL TRANSPORT CONTAINER 
2. HAUL INTERMODAL TRANSPORT CONTAINER TO TRANSPORTATION CENTER. (TRAVEL 1 MILE) 
3. WEIGH, CERTIFICATION AND LOAD ONTO ARTICULATED CONTAINER M I L  CAR 
4:TRUCK RETURNS TO QUEUING AREA, 

CREW SIZE COST COST 
I.T.C. LOADING ACTIvrrY ONTO RAIL CAR WAGE JHR I8 HR DAY 
EQUIPMENT OPERATOR 1.0 $2279 $22.79 $1 82.32 
HAZWAT LEAD 1.0 $21.06 $21.06 $168.48 
HAZWAT 4.0 $21.06 $84.24 $673.92 

AVG. HOURLY RATE 

Y 6.0 
l3KZTj 

$1 28.09 $1,024.72 

I.T.C. HAULING ACTIVITIES. 
MOTOR VEHICAL OPERATOR 1.0 $21.06 $21.06 $168.48 
HAZWAT LEAD 0.3 $21.06 G.27 $442.12 
HAZWAT 1.0 $21.06 , ' $21.06 $168.48 

2.3 $47.39 $379.08 
AVG. HOURLY RATE I. $221.061 

f EQUIPMEM. I 
INTERMODAL TRANSPORT CONTAINER LOADING EQUIPMENT 
TRUCK EQUIPED WITH ROB OR 1.T.C LOADING I DUMPING CAPABILITIES. 

CALCULATIONS: 
SECURE WASTE PACKER ON RR CAR 1-1 WITH CREW OF 6 WORKERS 

POSITION W.P. ON TRUCK 0.75 WITH CREW OF 2 WORKERS 
HAUL TO TRANSPORTATION CENTER 0.45 WITH CREW OF 2 WORKERS 
WEIGH, CERTlflCATION 0.75 WITH CREW OF 2 WORKERS 
R€IURN TO STORAGE AREA 0.45 WITH CREW OF 2 WORKERS 
ON-PROPERM HAULING -1 HOURS 
I 1 

COMMODITY: BACKGROUND MATERIAL STAGED IN VENDOR SUPPLIED ROB @ 
VARIOUS LOCATIONS CLOSE TO OLD CONTRACTOR WORK AREA. 

1. BEFORE D I D  CONTRACTOR IS ALLOWED TO REMOVE ANY MATERIAUT IS SURVEYED BY FERMCO RAD-TECH'S. 
2. ONCE THE AREA HAS BEEN RELEASED TO THE D&D CONTRACTOR THE MATERIAL IS SURVEYED ON A RANDOM BASIS 

AS THE MATERIAL IS BEING LOAD ED INTO THE COMMERCIAL IANDf lU  ROB. 
3. AN ALLOWANCE OF FIVE (5) DAYS PER ROB TO BE FlLLED AND TARPED FOR OVER THE HIGHWAY TRAVEL 
4. THE COMMERCIAL LANDFILL CONTRACTOR IS CONTACTED FOR A ROB PICK UP. 
5. A ROB IS DROPED OFF WHEN ONE IS PICKED UP. 

COST COST 
WAGE HR ta HR DAY 

CREW SIZE 
SURVEY TECH'S 
RAD TECHNICIANS (3A) 3.0 $19.25 $57.75 $462.00 

.... 3.0 $57.75 $462.00 
AVG. HOURLY RATE: [;;$$j@g$l . .  

EQUIPMENT: 
WlATlON SURVEY EQUIPMENT 

CALCULATIONS: 
INITIAL SURVEY 

RANDOM SURVEY F IS.Wl 

DRAFT 
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I - MISCELIANIOUS MATERIALS 

COMMODITY: POTENTIALLY MIXED WASTE MATERIALS ARE STAGED IN I.T.C. @ QUEUING AREA 

1. POSITION TRUCKTO MOVE INTERMODAL TRANSPORT CONTAINER 

3. ENCAPSULATION SUB CONTRACTOR WOULD HANDLE THE MATERIAL ATTHIS POINT. 
4. THE ENCAPSULATED MATERIAL FROM THE SIC IS LOADED INTO I.T.C. WITH THE APPROPFUATE EQUIPMENT. 
5. POSITION TRUCKTO MOVE I.T.C. TO TRANSPORTATION CENTER. 
6. WEIGH, CERTlflCATION AND LOAD ONTO ARTlCULATED CONTAINER RAIL CAR 
7. TRUCK RENRNS TO TREATMENT AREA. 

e 
2. HAUL ROB TO ON-PROPERN TREATMENT AREA AND UNLOAD. (TRAVEL 1 MILE) 

CREW SIZE 4 
I.T.C. LOADING ACTIVITY ONTO RAlL CAR 
EQUIPMENT OPERATOR 
HAZWAT LEAD 
HAZWAT 

AVG. HOURLY RATE I.] 
I.T.C. HAULING ACTIVITIES. 
MOTOR VEHICAL OPERATOR 
HAZWAT LEAD 
HAZWAT 

WAGE 
1.0 $22.79 
1.0 $21.06 
4.0 $21.06 
6.0 

1.0 $21.06 
0.3 $21.06 
1.0 $21.06 

COST 
IHR 

$22.79 
$21.06 
$84.24 

$128.09 

$21.06 

$21.06 
8 $5.27 

cos1 

$182.32 
$1 68.4 
$673.92 

$1,024.72 

is  HR DAY 

$1 68.48 
$42.12 

$168.48 
2.3 $47.39 s379.oa 

AVG. HOURLY RATE: i $2w6l 
EQUIPMENT: 
INTERMODAL TRANSPORT CONTAINER LOADING EQUIPMENT 
TRUCK EOUIPED WITH ROB OR 1.T.C LOADING 1 DUMPING CAPABILITIES. 

CALCULATIONS: 
SECURE WASTE PACKER ON RR CAR [-I WITH CREW OF 6 WORKERS 

POSITION W.P. ON TRUCK 0.75 WITH CREW OF 2 WORKERS 
HAUL TO TRANSPORTATION CENTER 0.45 WITH CREW OF 2 WORKERS 
WEIGH, CERTIFICATION 0.75 WITH CREW OF 2 WORKERS 
RENRN TO STORAGE AREA 0.45 WITH CREW OF 2 WORKERS 
ON-PROPERM HAULING -1 HOURS 
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F.0 OFF4ITE DISPOSITION aEQuIREMENTs AND CRITERLA 

mmariza the waste acceptance criteria (WAC) of two representative facilities 

considered for the off-site disposal options. The WAC are based on each facility's 

requirements as well as federal, state and l o d  laws anci regulations. ~n addition, this 
identifies the steps ~ecessary to comply with the requirements of each facility's WAC. Since this site 

is a government project, all contracts for commercial disposal facilities are subject to United States 

Department of Ene procurement policies and the National Environmental Policy Act 

discussed within this section are intended as representative to support 
availability and/or acceptabiiity of a representative off-site facility. 

ces, any facility meeting the requirements as specified within the 

the evaluation to 

alternatives and within this appendix are capable of bidding on the contract for off-site disposal of 

these wastes. 

F. 1 
Two existing facilities have been identified 

from the operable Unit 3 (OU3) final r 
owned and operated by the DOE. The second site is Envirocare of Utah, a permitted wmmercial 
disposal facility at Clive, Utah The WAC of the Clive site are used as rep- 've of a 

commercial operation, considering that dyring the wurse of the remediaf action, other similar 

ou3 waste materials. wmmercial disposal facilities may be identified as potential recip 

material resulting 

Test Site (NTS), 

< 

F. 1.1 Nevada Test Site 
. .  

The NTS is located in Nye County, Nevada, with the southeast corner lying about 65 mils northwest 
of Las Vegas. The NTS encompasses about 1,350 square miles, an area larger than the State of 

Rhde Island. Dimensions vary from 28 to 35 miles in width (eastern to western border) and from 

40 to.55 miles in length (northern to southem border). The NTS is SurrOuMEed on ~ e f h ,  
and west sides by public access exclusion areas that provide a buffer zone between t& d a r t &  :=: and 
publiclands. , 

.:$+ %S 

..+x. :.:.:.:.: 
e?. 
.:.x.:. 

$3; 

&& 

. .  
t..:?.? 
.I_.. 

..,A. 

The NTS has been the primary location for testing the nation's nuclear explosive devices since 
January, 1951. The NTS is owned and operated by the DOE as the oncontinent nuclear weapons test 

site. Since 1978, the NTS has also served as a major disposal facility for low-level radioactive waste 

(LLW) generated at the facility and other DOE sites. The majority of the waste is placed in shallow 

1 
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4 

5 

6 .  
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8 
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e pits and trenches for disposal. The shallow pits are subsideke craters formed as a result of 
suqa@qgJclear bomb testing. 

The d.~&~".,<>...y.~' & ~ m m n e n t a l  ~anagement Project (FEMP) has been shipping uw tb NTS since 
August, 1984. Shipments have historically wmisted of ikcldog LLW.that has accumulated since on- 

::.:.*< >..A. 

$$j 3 

4 

5 

6 

$@ y$ 
A,,., 

*<% $8 
. n-.+ ' 

site aisposal ceased in 1986. Under the FEMP's current operating application to NTS (FEMP 

Application to Ship Waste to the NTS, Rev. 1; June 1992), the FEW is approved to ship ten waste 7 

streams, consisting oQ&$@cal and backlog LLW, to NTS. Mixed waste 0, transurant 'c and a 
x.:.:, ...w >+ .::::,..:. 

&ed w&, *le mew, and p o ~ y c ~ o ~  biphenyl (PCB) 9 

10 

11 

12 

u 

+&,+.AW 

$.:.;. ,+ 

"+@y 
wastes greater than &-per million @pm) are excluded under the FEMp's current application.at 

this time* other d&2,was'&streams listed above, all construction generated by *e interim 

remedial action is expected to fatl within the existing approved waste streams under the NTS 

application. For the excluded waste streams, a revision to this application would be required to allow 

' 

for disposal at NTS. 

F. 1.2 
The Envirocare of Utah commercial 
Lake Desert, three miles west of the Cedar Mounrains, near Clive, Utah, adjacent to the Vitro 

Uranium Mill Tailings Remedml . Action Project disposal cell. The desert area extends for 

approximately 60 miles from the Nevada boder on the west to a series of north-south trending 

mountain ranges on the east. A teo-mile area of state-owned land 

used for recreational purposes because it is extremely remote from 

located on the eastern edge of the Great Salt 

,the site, which is rarely 

centers. 

On February 2,1988, Envir<K;are received its license for the disposal of naturally occurring 

radioactive rnaterial (NORM) and later for LLW and MW. The site meets the requirements of 

4OCFR192-"HealthandEwironmental protection Standards for Uranium and Thorium Mill 
I 

14 

Is 

16 

19 

20 

21 

P 

23 

24 

26 

,Tailings," and thk Utah -on ~ I l t r O l ' R ~ e s  OfR447-25, which ~ n f o r m s  to 10 n CG@&&&.$ %$ <., 

"License ~equitements .for ~aml Disposal of Radioactive waste."   he facility als~ 
Conservation and Recovery Act (RCRA) Part B Permit from the Utah Division of Solid 

.:.:.:.:. R A ~  28 

29 

30 

31 

v s  

Ej 

Hazardous Waste. The permit allows the facility to accept, treat, and dispose of solid & waste 
that requires stabilization in order to meet Land Disposal Restrictiolls (LDRs). The total developed 

ami permitted capacity of the facility is 2.5 million cubic yards @&). Of this capacity, 0.5 million 

yd3 are subject to colrtracaual mts, leaving 1.5 million yd3 available. The OU1 selected 

F-2 
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remedy calls for the shipment of 630,000 yd3 to this facility. The facility's available Capacity could i 

2 

3 

4 

5 

F.2.1 Nevada Test Site 6 

7 

ut this would require a revision to its current permit. 

The DOE'S Nevada Field Office (DOE-NV) establishes the NTS general criteria and requirements for 

waste certification fer under documerit number NVO-325. NVO-325 establishes procedures, 

requirements, 

andtransuranic 

DOE Order 5820.2AT 

regulatory requirements. The NTS may only accept waste from generators designated by DOE- 

Headquarters and approved by DOE-NV. 

safe transfer and disposal of LLW and MW, and storage of transmm 'C 

the NTS. The NTS criteria are cons is^, aad in compliance, with 

e Waste Management," and all applicable federal, state, and local 

Before shipping waste to the NTS, the 

DOE-NV approval. As part of the applicatio 

information such as facility location, ope 

handlingandtraceability, waste 

waste streams to be dispositioned at the facility. Waste stream information requirements include 

radiological and chemical characterization of the waste. Once the application is approved, changes or 

additions to the application can be made. DOE-NV will also 

facility to ensure compliance with its criteria. 

the application process and obtain 

, the applicant must provide general 

on, o rganh ind  charts, plans for waste 
- - * 

tl 'on plan, and funding, as well as specific i n f o d o n  on the 

audits at the generating 

Waste Characterization 

As part of the NTS criteria, a generator is required to demonstrate COmpliitIlce with 40 CFR 261 

through 268 and to provide infonqion required under DOE Order 5820.2A for .a performance. 

fj%Wqp$" $$$ Y: 
:: :sm 8 gj 

@j 

assessment of the waste disposal site. 

The NTS will ,pot accept waste regulated as hazardous . . .  . .  waste . under RCRA or waste cont@$ng 50 

ppm or more of PC3s which are regulated under the Toxic Substances Control Act (TSCAP: AU 
regulated (friable) asbestos waste must be segregated into a separate waste stream and must meet all 

requirements on regulated asbestos (40 CFR 61.140 through 61.157). However, the NTS is currently 

not accepting regulated asbestos materials since it currently does not have a state-approved TSCA 
permit for these materials. Further information on NTS requirements for-the FEMP is included in the 

8 
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Waste Stream Information 

TheNTSrequiresthe 

dispositiod a! the 

d C h e m i C a l d a t a (  

offered for disposal. 
the following r a d i d v e  constituents from dry solid demolition materials from maintenance, 

construction, medial and/or removal .actions which generate soils, gravel, concrete, scrap wood, 

scrap metal, plastic, paper, glass a d  asphalt: 

to provide specific information for each waste stream that will be 
sical data (such as particle size, moisture content, and waste form) 

ogical and hazardous) must be provided for each waste stream being 

roved application to NTS states, "The FEMP is required to report 

0 U-238: 0.1% to 1.0% total U ' 
0 U-235: 0.2% to 1.0% on a 
0 u-234: 0.001% to 0.01% or+& asis." 

&xi?% u 

In addition, the generator is required to submit a three-year forecast summary for each waste stream 

to be shipped that includes information such as container type and size, number of shipments, and 
expected volume to be shipped. 

. w g g w <  
$$$ 
$9 3 
$gy#.W&q$ 
.J.. .2 

.. .I. .. ... q 

>.p: Waste Certification 

 he NTS requires generators to develop a waste certification progq&Q ensure that all WAC are 
met. The program must be documented in the waste certification program plan, which defines the 
generator's quality assurance progami as it applies to waste certification and c- * 'on. The 

NTS requires the generator to designate a waste certification offichl to certify that all criteria are met 
of 

waste generation activities, and who certifies that the package to be shipped and its ante& meet 

United States Department of Transportation 0, DOE, and Environmental Pro&on$gency 

@PA) requirements. 

before shipment. The FEW may also designate a package certifier, who must be 

d~ 
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F.2.2 Envirocare of Utah Commercial DisDosal Facilitv 1 

l’hZ#vi&ge ......... of Utah wmmerca disposal facility w n f i i  compliance with its criteria through an 
appl&on P h S .  Envkme of Material Acceptance process Manual 

pr&q <&~~&*F $%?quiremen&, and @eria for safe transfer and disposal of NORM/Low Activity 

2 

3 

4 

5 

6 

7 

.*.,... <.:$e. 

.,. ..+ . :... . . 83 
Radioactive Waste (LARW) and Mw mamial. Table F-1 lists the radionuclide constituents of 

disposed of at Envirocare of Utah. Mixed waste loads must not exce;ed the maximum limits as stated 

concern for OU3 at the FEMP and the maximum average concentrations permissible in waste 

in Table F-1 or they 

maximum limits, this 
ejected by Envirocare. If a low-level waste load exceeds these 

may be blended and values averaged. 

Before shipping was ility, the generator is required to complete sewed forms as 
appropriate, which include but may not be limited to: low-activity profile sheet (EC-0200), physical 12 

13 properties form (EC-OSOO), radiological evaluation (EC-0650), and/or a mixed waste profile form 

(EC-0175). Each form requests specific information about the waste stream and establishes sampling 

and d y s i s  requirements. All RCRA analyses;& be performed by a Utahcertifed laboratory. 
I M$ 

~adiological d y s i s  may be performed on-siw@geast ten percent of the samples are sent to a .g $$?*. 

..>. 

certified *moq for Quality Asd;(Q&mses. Five twopound; pre-shipment grab 

completed the appropriate forms, submitted analytical lab results and pre-shipment samples and 
received Envitocare’s approval, waste shipments may begin. Envirocare of Utah’s Material 

Acceptance Process Manual has further information on sampling a n d m  requirementS. tJ 

X@,*>> 

facility may have in active processing, maximum qaiantities of special nuclear material that may be 
handled, d maximum coxatrations of mixtures of radionuclides that may be present in each waste 
S t r e a m .  

14 

Ij 

16 

17 

18 

19 

m 

2l 

P 

23 

2A 

z 

26 

n 

.* &$ y 28 

y*g.y 
Waste Characterization $$ 
T4e facility’s radioactive material license, granted by the Utah Department of Environmebl <:3.\3 Quality, 
Division of MOn &mol, average permisSible&&e 30 

29 

that is to be dispositioned. Concentrations are considered by individual isotope. If the waste is 31 

32 natural or depleted uranium, it must be under a specified activity level. 
33 
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The Wility is permitted by the Utah Bureau of Solid and Hazardous Waste to accept NORM/LARW 

a n d ~ T & p o s a l .  $j$ .,. .+.. , Hazardous waste on the permit includes all Dcharactens - ticwasteandmost 
F-, F$$ U-.&K-listed .A:,.’+ wastes. The facility is not permitted to accept any F-listed dioxins for 

forms that must be completed before shipment provide the facility with the appropriate information to 

ensure compliance with these requirements prior to shipment. The generator-is also required to send 
a waste sample to verify that all WAC are met. 

%; 
dispa’sal (&to 40 CFR 261.21 through 261.33 for waste d e  definitiom).. m e  waste pro& 

. & : m y  ’ 

Waste Certification 

The facility is respons 

a waste 
waste certification under the texms of its license. The facility maintains 

establishes the pncedures for c w r i z i n g ,  sampling, aml 

acceptjdg incoming shipmeots at the facility. The first step is the generator’s waste characterimtion, 

as explained above. 

In ordm for Emrirocare to determine the range ofblerances~ ;r ?X$; or parameters for a particular waste 
stream, the generator must send five two-poun&&les <::;.:.,A- ,,..A. .<<.:::., of the waste stream to be shipped. Ideally, 

this waste stream. For example, these samples should include two (2) high range, two (2) low range 

these samples should represent the high .and& &&for all’radiological& RCRA m d m m  for ’ 

and one (1) middle range. The next step requires Envirocare to analyze the pre-shipment samples of 
the incoming waste for radiological and chemical pamnetes. The results of the analyses will be used 
to establish the range of tolerance, or parameters ( H i ~ w  range)9%Hh#SEIW’s incoming waste 
shipments to Envirocare. These ranges are based on current LDRs @%#&&FR 268, Envhcare’s 
current RCRA Part B permit, and current radioactive materials li&(UT‘# 2300249). The facility 
then accepts or rejects the shipment based on the analytical results and its d a l  

tolerances, regulated by current LDRs and Enviroare’s radiological and RCRA license, which will 

serve as this particular waste stream’s WAC for this particular shipment. If all required analyses fall 
within acceptable tolerance ranges, Envirocare approves shipment and sends a notice g L $ r t  to 

3; < 

&,., 

A range of 

the generator. 

Before the waste is unloaded at the facility, Envirocare will visually inspect the i n d p m e n t s  

and take samples for “fingerprinting” analysis and independent third party analysis. Fingerprint 

analyses of the random samples must fall within the pred&ermined parameters (HigldLow range) or 

unloading and final disposition takes place. If fingerprint analyses fall outside these parameters, 

tolerance ranges set forth as discussed previously. once fingerprint parameters are verified, 
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Envirocare may require written and/or verbal explanation as to the reasons for this occurrence and/or 1 

2 

3 

4 

full Hazardous Solid Waste Amendment (HSWA) analysis. Envirocare will then 

d o n  of the shipment is necessary. 

F.2.3 ComDliance with Waste Acce~tane Criteria 5 

tables i d e m  specific parameters each facility will use to determine if incoming waste is acceptable 

Tables F-2 through F-4 provide specific waste acceptance requirements for NTS and Envirocare. The 6 

7 

8 

9 

10 

11 

12 

I3 

14 

Unrestricted release have been identified as potential remedial technologies under the 

disposition general response action (GRA) for some materials resulting from the OU3 interim 

remedial action. The following discussion will highlight specific site, state, and federal requiremeats 

for the unrestricted release and recycling options. 
u 

F.3.1 Unrestricted Release $ax#mzg&. 4) 59i 16 

FEMP Site Procedure SP-P-35-010 - "Urn& 17 

18 

19 

~ >\ 

of Werials from the FEMP" - and 
DOE Order 5400.5 - "Radiation Protection of the Public and the Environment" - establish 
requirements for the unrestricted release of materials from the FEIW. The text below reiterates the 

qualitative discussion within these procedures. This discussion does not apply to the release of liquids 

includes aU non-porous materials (e.g., steel, took, office equipmeat 

unrestrickd release process options are. Subtitle D landfill (solid 
Appendix D provides more detail on the disposition GRA and related remedial technologies and 
process options. A description of the process options for the ullfestricted release fednedial technology 
is provided below. 26 

a0 

21 

12 

23 

or bulk material such as soil and concrete. The material which will ed for free release 

) and re-use/recycle. 

y .  

25 

n 
1 

S a n i w  Landfill - Subtitle D m 

The first process option under ullfestricted release is release to a subtitle D Tandfill 
Landfill). . Materials following this path would typically be no~remverable (no inhe 

29 

30 

value) materials and would be able to meet unrestricted release limits shown in Table F-5. 31 

32 
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Re+use/Remcle ' 

"he~ i i&ppxess  option under unrestricted release is muse or recycle. The re-use of an 

purpofoe. ,&:y..p&&' 'l3k recycling of an unrestricted release material would be the application of some treatment 

or process to modify the material (i.e. configuration) for further use. 

,.<::+. v:.. .. $&x 

<:w; qz. Acted &- material would be the use of a material for its or a modified 2% $:;z 

Recyclable materials which are non-contammat ed initially can be admbimm 'vely released from the 

FEMP. Materials i n , & & ~ o r y  ...I .... include metals from facilities outside the FEMP Production Area 
E.:.:. .'&&. 

amanmated by site production activities. Release of these materials requires whichhavenotbeen ?g:x 
sw;, =&$w 

.$$XV$J:.. random statistid &ey for verification. G:, y:::::h +A\?> 'e. 

The predominant radionuclides of concern at the FEMP are natural d slightly-enriched uranium and 
their short-liied decay products. Contamhtion with thorium and radium is also possible in some 

areas. 
& 

&$$. 
..??is> et+. 

.<.:<.:..:.:'. 

Acceptable surface Contamination l& for d@adionuclides ,>$ are set forth in Table F-5. Surveys 

for T v a b l e  w-on need not be peamed:*en direct &ey indicates contarmnah - 'onlevels 

are below the removable contamination limits. 

, . ./... . . &$. . .  

Surveys are conducted using hand-held monitoring equipment according to FEMP procedure 

SP-P-35-023, "Radiological Contamination Surveys." Materiais wiWWtW$sible surfaces which are 
make inaccessible 

unrestricted release. . 

likely to be contaminated, but'are of such size, construction, or 

be ass~med to exceed'the limits, making them for survey, 

F.3.2 Unrestricted Release 

Material considered for unrestricted release will largely depend on the material acceptance Criteria of 

the receiving facility. The intended end use of the product must be taken into accouq)~h~w~ 

considering whether specific materials may be released. The regulations collcerning &&rid .*, c 

release'of material need to be followed specifically, according to the materials intended e& . y 5  use, to 

determine whether or not that material is regulated as a hazardous waste. The d & l e a s e  

categories are described below. 
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Unrestricted Release and Recvcling 1 

~ y x ” ” ” ” ”  g roceq?option .&., under the disposition GRA is applicable to recoverable materials which are 
unrestricted release after application of a treatment or process. ~hese 

2 

elisit+ for &iologically $@ 

-& 4$**r,.*.., &Iy &Iu& deck larger process 4 

3 .  

. .  and @P-- 5 

The materials to be recycled in this manner include materials which are initially co- and 
6 

7 

then decontaminated nt necessary to meet the release criteria ident&xi in Table F-5. These 8 

9 

10 

11 

materials.must be r 
criteria and should no 
thanthesurfacelimi 

eyed on all surfaces to permit demonstration of compliance with the 

nafure that would allow contambam to exist internally at levels higher 

materials could be decommhted either at the FEMP or off- 
site by commercial suppliers. 

F.3.3 Restricted Release 

Restricted RecvclindRelease 

This process option under the disposition GR&&&&lers <>;..-.-*, ... the possible restricted recycling/release of a 

radioactively contaminated material for its q w  k s e  or a modified purpose. Items such as 
radiologically contaminared equipment‘deemed recoverable/salvageable would fall under this process 

option. In addition, office trailers from the hoduction Area could fall under this process option if a 

further use were identified within DOE control. . 

is, 
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Plutonium-240 

PlutOIlium-~l 

Polonium-210 

Radium-226 

Radium-228 

Strontium90 

Technetium-99 
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G.0 WASTE ACCEPTANCE CRITERIA 
FOR ON-PROPERTY DISPOSAL 

G. 1 

The purpose of this appendix is to establish acceptability criteria for disposing construction debris 

generated from the decontamination and dismantlement of Operable Unit 3 (OU3) buildings and 

structures in an on-property disposal facility. These criteria combine requirements related to both the 

physical size/fonn of 

engineered on-prope 

design of the disposal 

disposal facility, and the methodology used to establish contaminant-specific waste acceptance criteria 

(WAC), based on contaminant type, level, and form. 

and contamination levels acceptable for on-property disposal in an 

al facility. This appendix provides a description of the conceptual 

the expected physical configuration of materials in the on-property 

G. 1.1 Background Information 

In support of both the OU2 and OU5 Feas 

1994a; DOE 1995a) and the Records of Dec 

contaminant-specific WAC have been establi 

and dried sludges in an on-property disposal facility. These WAC were developed to protect 

groundwater in the underlying Great Miami Aquifer from contaminants that could leach from the 

waste materials in the disposal facility into infiltration water and migrate through the lining system 

) Reports/Proposed Plans (PPs) (DOE 

s) (DOE 1995b; DOE 1995c), 

tsposing contaminated soils, sediment, flyash, 

and overburden into the aquifer. Leaching parameters were used to n taminant 

However, criteria for concentrations in the leachate based on initial solid phase soil 

soil COntamlMt * ion levels, as defined in the OU2 and OU5 RODS, not be directly applied to 

OU3 materials since material-specific leachability was unknown. Therefore, establishing material- 

specific WAC for disposing OU3 materials in the on-property disposal facility was required to 

demonstrate protection of the aquifer. 
............................................. . . . . . . . . . . . . . . . . . . _._. . g- ;z ..:s 

The WAC development processes for OU2 and OU5 are documented in the respective F&kports. >i:>x 

The primary difference between the WAC develoiment approach used for each OU was &e to the 

differences in the respective constituent of concern (COC) lists. Uranium isotopes are the only COCs 

identified for OU2 in the groundwater pathway, while the OU5 COC list is more extensive. This is 
logical because OU2 contains distinct types of wastes generated at the Fernald Environmental 

Management Project (FEMP) during the production years. Contamination in OU5 environmental 

..A. .... .......... ,... ::=:.:.:. 
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emissions and spills associated with production (OU3) and releases from the 

ction in OU3 facilities was a major source of contamination in environmental media, 

many COCs identified for OU3 are identified as OU5 COCs as well. As a result, the approach for 

developing WAC for OU3 remediation materials has several similarities to, the approach developed 

and approved in the OU5 FS. This approach is designed to meet groundwater protectiveness criteria 

for the Great Miami r a period of 1,OOO years. Thus, the objective of WAC development 

for OU3 materials un 
protection criteria as 

on-property disposal remedy is to meet equivalent groundwater 

lished for OU2 and OU5 materials, once OU3 remediation materials 

are dispositioned in the common engineered disposal facility. 

The WAC development process considers both the natural hydrogeology at the FEMP and the 

engineering controls provided in the conceptual 

constructing such a facility is primarily eval 

description of engineering controls present 

design of the facility in the OU2 ROD and 2 Pre-Design Investigation and Site Selection 

Report for the On-Site Disposal Facility (DOE 1995d). In addition to a summary of the conceptual 

design, the overall construction and waste placement strategies are discussed, as related to disposal of 

OU3 remediation materials in the facility. 

of the disposal facility. The feasibility of 

e OU2 FS. The selected location and 

ndix are consistent with the conceptual 

Although engineering controls play a major role in the design of the 

sitewide concept known as the "balanced approach" was adopted b 

property disposal in the FS Reports for OU1 and OU4 (DOE 1994b; DOE 1994~). Under the 

b a l a n d  approach, highly contaminated wastes will be administratively disposed off-site at a 

permitted disposal facility, while on-property disposal of the larger quantity of wastes at lower 

contamination levels is preferred. This approach is reflected in the RODS for each o 

FEW. Highly contaminated materials in OU3, similar to the wastes in OU1 and 0 

Product, Residues, and Special Materials (Material Category J). As previously dis 

of this report and documented in a letter to the United States Environmental Protection Agency 

(US EPA) regarding disposal of low-level waste and nuclear materials (DOE 1994d), Category J 
materials will be handled and dispositioned off-site through the existing procedures under Removal 

Action No. 9 (Removal of Waste Inventories). Process-Related Metals (Category C) are considered 

erty disposal facility, a 

evaluation of on- 

e 2 
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ontaminated materials because of the presence of visible residues or holdup remaining 

ation, and Brick (Category F) was found to have high contaminant levels through the 

process, as discussed in Section 3 of this report. Based on the balanced approach 

oped through previous site decisions, on-property disposal of these materials is not 

evaluated. Therefore, WAC for on-property disposal will not be developed for Categories J, C or F, 

and material quantities and source terms for these material categories are not considered in the WAC 

development process. All other materials are considered potentially acceptable materials for on- 

property disposal, w 

appendix. 

be screened against contaminant-specific WAC developed in this 

G.1.2 Intenation with Other ODerable Units 

As discussed iri Section 5 of this report, the number of alternatives identified and evaluated for final 

remediation of OU3 is limited in part due to previous site decisions. During the Remedial 

InvestigatiodFeasibility Study (RI/FS) dev 

disposal of remediation wastes was evaluated. 

in an on-property disposal facility were es 

on-property disposal. The OU2 and draft 

component of the respective selected remedies. 

cess for each of the other OUs, on-property 

tability criteria for disposing remediation wastes 

pport remedial alternatives involving . 

ocument on-property disposal as a major 

- a' f 

In the development of Alternative 2 for OU3, it is assumed that OU3 construction debris would be 

consolidated with excavated soils from OU2 and OU5 in a common facility. The design of 

the on-property disposal facility is currently in its conceptual s ign provides capacity for 

disposing OU3 construction materials within the facility, as th U3 materials, relative 

to the combined quantity estimates for OU2 and OU5, are minimal. The final design of the facility 

will be the controlling factor for establishing final acceptance criteria for on-property disposal of OU3 

construction materials. : 

Under the RODS for OU1 (DOE 1994e) and OU4 (DOE 19940, it is documented that th 

decision for disposition of OU1 and OU4 construction debris will be in accordance with the 

disposition decision for OU3 materials, as appropriate. The largest portion of OU4 construction 

debris is cement. If the on-property disposal remedy is selected for OU3, cement WAC would be 

applied to OU4 cement to determine its acceptability for on-property disposal, if on-property disposal 

is pursued for OU4 construction debris. Similarly, OU1 is expected to accumulate a small quantity of 
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ris during excavation of the waste pits. These materials were originally disposed in 

uring the years of plant operations. These materials will be evaluated against the OU3 

f contaminants are detected in OU1 and OU4 construction materials that were not 

U3 materials, or if contaminants are detected at higher levels than the maximum levels 

detected in OU3 materials, further evaluation of on-property disposal for these materials may be 

required. 

G. 1.3 Objective 

As stated in the intro 

in the on-property di. 

(ranging from size limitations to contaminant-specific WAC) and imposed criteria resulting from 

regulatory stipulations. Section G.2 provides a description of the engineering design for the on- 

property disposal facility, which provides the basis for determining the various WAC. Determination 

of size limitations and regulatory constrai in Sections G.3 and G.5, respectively, while 

the focus of the appendix describing the tec 

WAC is provided in Section G.4. Section 

this appendix establishes WAC for disposing OU3 remediation materials 

ity. This appendix addresses the numerous types of restrictions 
‘ 

roach used to develop contaminant-specific 

s a summary of all OU3-specific WAC. 

The overall objective for developing contaminant-specific WAC is to meet groundwater protection 

criteria, which are established in the draft OU5 ROD. To be consistent with the ‘draft OU5 ROD, ’ 

Great Miami Aquifer exposure criteria for the reasonable maximum. exposure (RME) Resident 

FarmerIChild ,exposure scenario applied in the risk-based WAC deve 

lifetime cancer risk (ILCR) of 1 x 10”. For toxicants, WAC using e 

quotient (HQ) of 0.2 were developed. For contaminants that have 

(MCLs) (e.g., total uranium), WAC corresponding to MCLs are the preferred criteria. Evaluating 

material- and contaminant-specific leachability would normally be conducted to meet this objective. 

However, OU3 is unique for two reasons: 1) it is comprised of a large number of material types, and 

2) accepted leaching parameters are not available for construction materials. The int 

development for OU3 is to effectively utilize tools and site-specific information deve 

WAC development for other OUs to the maximum extent practical. Conservative ass 
applied when possible to simplify the overall process and to narrow the scope of required additional 

investigations. Results of the WAC development process are used in Section 5, in conjunction with 

characterization data, to assess which materials can be safely placed in the on-property disposal 

facility. 

was an incremental 

criteria at a hazard 

contaminant levels 
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ovides an overview of the conceptual design of the on-property disposal facility, and 

tures of the facility. This description of the facility, summaflzed ' fromthedraftOU2 

estigation and Site Selection Report for the On-Site Disposal Facility, is used to support 

the development and detailed analysis of Alternative 2 (Section 5 of this report) and to describe the 

engineering controls assumed in the contaminant-specific WAC development process. The detailed 

design submittals wi to support the upcoming OU2 remedial design phase. The 

on-property disposal 

permanent storage of 

Capacity will be ava 

alternative and OU3 materials meet protective WAC. 

being designed as an above-grade disposal facility to provide 

ed OU2 and OU5 materials which meet established soil WAC. 

sposing OU3 materials if Alternative 2 is selected as the preferred 

The k j o r  features of the above-grade disposal facility include a multilayered composite cap system 

8 

9 

10 

11 

12 

13 

and a multilayered composite liner with a l a c  llectioddetection system. Placement of 14 

15 

16 

17 

contaminated materials in the disposal facility ce the potential for direct contact, incidental 

ingestiodinhalation, or direct radiation e 

and surface water pathways. 

through engineering controls. 

the migration of contaminants to air 

Contaminant transport to the groundwater pathway will be minimized 

Thus, protection of human and environmental receptors from 18 
Y 

contaminant exposure can be achieved. 19 

20 

G.2.1 Siting; Criteria 21 

The rationale employed for siting the disposal facility was to select a 

protective geology, that facilitates implementation of remediation s 
that is consistent with current and future land use needs. Thus, the eastern section of the site was 

n that has the most 22 

23 

ld 

es for all operable units, and 

selected as the proposed location for the disposal facility, as documented in the draft OU2 Redesign 

Investigation and Site Selection Report for the On-Site Disposal Facility. 

A disposal facility geotechnical investigation program is currently underway at the 

supplemental data on the properties of the glacial overburden. These data will be used 

OU2 remedial design to finalize the location and design configuration. The optimum location would 

25 

26 

n 

28 

29 

30 

31 have a maximum thickness of gray clay with a minimum presence of coarse granular materials. 

32 
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cating the disposal facility in the area with the most suitable hydrogeology at the 

ill be consistent with the Department of Energy (DOE) Orders and regulatory 

e boundary of the disposal facility must be at least 1,OOO feet away from existing 

300 feet from the site boundary. Based on preliminary data and regulatory 

requirements, the selected on-property disposal facility location is depicted in Figure G-1. 

G.2.2 General Design 

The following items y general design features of the on-property disposal facility: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Attain regulatory and DOE Order-based design and performance-based 
criteria, including Resource Conservation and Recovery Act (RCRA) and 
State of Ohio hazardous waste landfill design requirements, Uranium Mill 
Tailing Radiation Control Act (UMTRCA) requirements, and DOE 5820.2A 
criteria. h 

' 

Be effective for up to 1,OOO y the extent practical and reasonably 
achievable, and in. any case, 200 years (40 CFR 192.02). 

Minimize the presence of standing water in the facility by incorporating a 
design such that the hydraulic conductivity of the liner is slightly greater than 
thatofthecap. . ' 

Minimize the rate of contaminant transport out of 
minimizing the hydraulic transport of contaminants 

Minimize erosion of the cap and promote evapotrans 
of a vegetative cover. 

Protect against animal and plant intrusion and minimize the potential for 
inadvertent human intrusion through the use of stone barriers within the 
disposal facility cap. 

Minimize or completely attenuate radon migration from the contain 
radioactively contaminated materials. 

Minimize the potential for settlement through compaction of the co 
material. 

Minimize the need for long-term monitoring and maintenance. 

Provide for deed restrictions and monuments identifying the disposal facility 
to further reduce the potential for inadvertent human intrusion. 
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for gas formation within the disposal facility by 1 

2 

3 

le organic material throughout the disposal facility to the 

4 

5 

6 

7 

The details of the cap and liner configurations are depicted in Figure G-2. The cap is based upon a 

composite design employing both natural materials (e.g., gravel and clay) and synthetic materials 

(e.g., high density p 

minimum of three pe the crown out to the berms. The liner would be constructed on a 

subgrade of clean co 

Size and CaDacitv of DisDosal Facility 

[HDPE] and bentonite geocomposite barriers), and it would slope at a 

ive soil and consists of both ~ t u r a l  and synthetic materials. 

8 

9 

10 

I1 

12 

13 

14 

As mentioned in Section G.l ,  the disposal facility design will provide capacity for disposing 

remediation materials from OU3 if on-property disposal is selected for OU3 materials that meet 

protective WAC. The estimated volume of co ed materials for on-property disposal from IS 

OU2,OU3, and OU5 combined would be 2,5 16 

portion of this total. The total unbulked vo construction materials considered for on- - 17 

18 

19 

a0 

21 

22 

23 

24 

d3; OU3 materials would represent a small 

property disposal is estimated to be 270,000 yd3. Although some of these OU3 materials may be 
dispositioned off-site (i.e., materials exceeding WAC or materials available for unrestricted release), 

this maximum quantity represents approximately ten percent of the total volume of waste materials. 

Based on the estimated capacity of 2,500,000 yd3 of waste material 

facility, as shown in Figure G-1, would cover approximately 70 to 

maximum range in height (including the cap) from 40 to 65 feet. 

rint of the disposal 

of land and have a 

G.2.3 Material Placement 25 

Waste placement operations would be conducted concurrently with berm construction and final cap 26 

installation. The active working face of the waste placement area would be kept re1 n 

28 

29 

30 

31 

a short time, thus minimizing contaminated storm water runoff and exposure to w 

materials placed in the disposal facility would include contaminated construction 

flyash, dried sludges, sediment, a d  gravel. Construction of Qe disposal facility 

accommodate the OU2 and OU5 soil remediation schedules and the OU3 decontamination and 

dismantlement schedule. 

G-7 
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ing area, remediation materials would be ready for waste placement. Based on the 

of the facility, soils that meet soil WAC would be placed above the liner to prevent 

of debris and earthmoving equipment from puncturing the composite liner. 

soils would be used next to the cover and the sidewall liner. Construction debris 

would be placed in a manner that maximizes the ability to compact the material and minimizes void 

space by using practices such as blending the debris with soils and soil-like materials. Compaction of 

materials will occur as necessary to minimize the potential of settling. Acceptable compaction and 

minimization of voi 

ofthefinalcap. The 

thin the N1 materials are critical to minimize the potential for settlement 

construction material mixture would be spread and compacted with 

standard earthmoving nt. 

Certain assumptions have been made regarding waste placement of debris in the facility to estimate 

the minimrun waste placement footprint for disposal of OU3 materials, based on the OU2 conceptual 
design of the facility. These assumptions reg 

order to update and support source loading ass 

developing OU3 contaminant-specific WAC 

placement design plans. Based on typical design constraints at UMTRA disposal facilities and the 

debris generation schedule in the OU3 Remedial Design Prioritization and Sequencing Report (DOE 

the waste placement area have been made in 

ns in the fate and transport modeling for 

ect to change based on the OU2 final waste 

lWSe), a minimum soil to debris ratio of 2:l by volume was assumed. A maximum height of 20 feet 

was assumed, based on a 5 foot soil cushion between debris 1 

assumptions and considering the estimated volume of debris consid 

before WAC screening (7,290,000 ft'), a minimum area of 1,094, 

debris ratios in the facility would be more likely to range 

generation schedule. Conservative assumptions have been applied so that current modeling results 

will bound impacts on the aquifer from variation in the final specifications. Therefore, the 

uncertainty associated with the assumptions is acceptable. The application of this information is 
discussed further in Section G.4.2. 

n-property disposal 

calculated. The soil to 

Control measures, such as water misting or surfactants, would be used to mitigate 

emissions during waste placement operations. Periodic monitoring, including sampling and analysis 

of airborne particulates, would be conducted to ensure the effectiveness of dust control measures. 
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ility would be implemented prior to 

te placement operations. A series of monitoring wells would be installed around the 

e disposal facility. The on-property disposal facility would require long-term 

maintenance and monitoring to ensure continued performance. The leak detection system would be 
monitored to ascertain the system's performance and efficiency. Collected leachate would be 

facility for treatment. After the AWWT facility ceases 

operations, leachate 

methods such as mobi 

are expected to be small enough to allow treatment by alternative 

ent units or vendor operated systems. Periodic maintenance, including 

of the vegetative cover, clearing of engineered surface water drainage 

ways, and inspection of the cap and berm integrity, would be required. Inspections are assumed to be 

completed when groundwater monitoring samples are collected. Maintenance, except as specifically 

required in response to inspection findings, is assumed to be conducted twice per year. 
A: .:.:.... .:.:.:.;. .:+:.: .,:., 

The footprint of the disposal facility and any s&&ding buffer areas would be fenced, delineated 
' 

with permanent monuments, and maintained 

Deed restrictions would be recorded to note of the buried materials and to prohibit 

intrusive activities into these areas. Through perpetual rights of ownership for the affected land 

parcels, and continued surveillance and maintenance of the disposal facility, the potential for human 

intrusion to the buried contaminated materials would be eliminated. 

the disposal area would be minimized or completely eliminated. Pe 

area would continue under the DOE or another federal agency, such 

Interior. 

perpetual ownership of the federal government. 

ential for development of 

of the disposal facility 

Consistent with the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) and the terms of the Amended Consent Agreement, reviews would be conducted every 

five years, at a minimum, after completion of remedial actions to assure that human 

environment are continuously protected. These reviews would be performed by US 
consultation with DOE and the Ohio Environmental Protection Agency (OEPA). If, 

of such review, US EPA determines that additional remedial actions or modifications to existing 

remedial systems are required, such actions would be implemented pursuant to the terms of the 

Amended Consent Agreement. 0 
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ovides a physical description of OU3 materials as they would be .segregated for 

requirements would be met during 

activities associated with the interim remedial action. OU3 materials that meet the 

con taminant-specific WAC and are designated for on-property disposal will meet this description until 

specifications are finalized in the waste placement design. Anticipated physical conditions of OU3 

ill be used, in part, to estimate contaminant leaching 

potential from these during the risk-based WAC development process. 

This section identifies OU3 materials and associated material quantities for potential on-property 

disposal. As discussed in more detail in Section G.4, contaminant-specific WAC need to be 

developed for these materials. WAC development is generally based on these material groupings and 

quantities. 

. .  Table G-1 provides estimated quantities for 

primarily based on the material categories 

certain material types within these categories are distinguished because they are expected to have 

different leachabilities or because they represent a significant portion.of materials within a given 

s. Material groupings in this table are, 

Sections.3 and 5 of this report. However, 

category. ... . . . . . . . . . . . .,.,., ...................... , ,:.:.:.:.:.:.: . .,.,.....,, . . . . . . . . . ........ ... ...... .... .:.:.:.:. .:.:.:.:. ..... ..... .:.:.:.:. 
:::::::j .. 
:.:.:.:.; ::: ............................... ..., ... ...................... 

For these reasons, two material categories have been subdivided. TI# :.:.:.:., codkrete material category 

(Material Category E) is divided into two subgroups: concrete/masamy and asphaltlclay piping. 

The non-regulated asbestos containing material (ACM) material category (Material Category G) is 
ais0 divided into two subgroups: transite and nonregulated ACM (excluding transite). 

.:.:.:.:. 

G.3.2 Size Constraints for On-Promrtv Disposal 

Although material groupings as discussed in this appendix are slightly different from 

in Section 3 of this report, materials will be sized, segregated, and handled accord 

RUFS material categories. Under Alternative 2, size constraints would be applied to facilitate ease of 

material handling during waste placement operations in the on-property disposal facility. General 

requirements are to minimize projections for all construction materials (to the extent practical) to 

improve material handling abilities and to facilitate incorporation of individual pieces of debris into 

G-10 
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idual pieces of debris will range in size, depending on the type of equipment 

lement and removal operations. In addition, on a limited basis material sizes 

the maximum size limits. Materials that are in a monolithic fo,rm that are not 

do not have inaccessible areas, and do not contain interior void spaces can be handled 

separately allowing individual placement within the disposal facility. An example of a material 

satisfying these criteria is a concrete beam (e.g., 3 foot by 3 foot by 10 foot block). 

Overall dimensions w 

pushed around by a d 

would be limited in 

to meet a specified lift thickness for placement of construction materials in layers. Waste placement 

plans would be incorporated into the detailed design of the facility. Lift thicknesses for debris at 

UMTRA disposal facilities or other low level radioactive waste (LLW) disposal facilities typically 

range from one to two feet in height (DOE 1 

that the average lift thickness for placing OU3 

typical designs for UMTRA debris and L facilities. Material handling requirements, 

packaging requirements, and off-site disposal facility WAC are also considered in developing size 
constraints (i.e., materials which exceed concentration-based WAC will require off-site disposition or 

treatment). 

nstrained such that a piece of debris could be readily picked up or 

front-end loader and separated from other debris. Material dimensions 

mmodate spreading and compaction equipment and limited in height 

OE 1991; DOE 1992). Therefore, it is assumed 

ction materials would be 1.5 feet, based on the 

Table G-2 provides size constraints for materials with potential for o 

Alternative 2 to meet these general design requirements and ass 

are consistent with specifications in implementation plans which 
under the OU3 Remedial Design/Remedial Action Work Plan for Interim Remedial Action 

(DOE 19950. Future implementation plans would continue to impose these criteria on materials 

segregated for on-property disposal until final specifications are established in the waste placement 

disposal under 

e size requirements 

viously been developed 

plan. 

The size constraints would permit rather large pieces of debris in the on-property d 

Since larger pieces of debris could be incorporated into soil layers within the disposal facility without 

compromising the overall stability, the need to crush debris is avoided. There are several advantages 

to this approach; one is the elimination of fugitive emissions that would be produced from crushing 

debris, which would significantly increase the potential risk to human health and the environment. 
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ficant additional costs associated with extensive sizing of materials could be avoided. 

ge of placing larger pieces of debris in the facility is that the total surface area of 

. Crushing debris would increase the total surface area of debris, thereby 

potential of contaminant release in infiltration waters. Infiltration is expected to follow 

the path around pieces of debris more readily than traveling through it because of the expected higher 

permeability of soils used to fill voids in the debris layers. Therefore, contaminants below debris 

surfaces are less likely to be released into infiltration waters. Figure G-3 illustrates this process. For 

these reasons, larger debris are preferred unless otherwise dictated by the f d  design of the 

on-property disposal 

G.4 CONTAMINANT-SPECIFIC WASTE ACCEPTANCE CRITERIA DEVELOPMENT 

As discussed in Section G. 1, contaminant-specific WAC are necessary for on-property disposal in 

order to demonstrate protectiveness of the underlying drinking water aquifer. Acceptable levels of 

protection have been defined in the draft OU5 

meet equivalent protective levels of the Great 

Miami Aquifer exposure criteria for the 

risk-based WAC development was an 

at a HQ of 0.2 were developed. For contamhints that have MCLs (e.g., total uranium), WAC 

corresponding to MCLs are the preferred criteria. Fate and transport modeling was conducted to 

determine acceptable leachate concentrations in the facility to 

and the intent of OU3 WAC development is to 

Aquifer. As specified in the OU5 ROD, Great 

FarmerKhild exposure scenario applied in the 

For toxicants, WAC using exposure criteria 

rotectiveness criteria in 

the aquifer for a 200 to 1,OOO-year t i m e m e .  

G.4.1 Overview 

Because of the diversity of materials and numerous COCs in OU3, the WAC development process to 

ensure protection of the aquifer is conducted in steps with increasing complexity. The overall process 

is designed so that the more complex analyses are limited to critical contaminants and material 

categories, while simpler but more conservative approaches are used to verify safe o 

disposal of noncritical OU3 contaminants q d  material categories. The objective 

each step in the OU3 contaminant-specific WAC development process is provided in 

Con taminants identified as COCs for construction debris considered for on-property disposal are 

evaluated based on a "bounding screening approach." Travel times for contaminants to reach the 

Great Miami Aquifer underlying the disposal facility are first calculated to identify mobile 
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Id potentially reach the aquifer within 1,OOO years under natural conditions. 

OCs are termed potential breakthrough COCs. Among the potential breakthrough 

at maximum levels 'detected which would exceed the acceptable groundwater 

leachate from the disposal facility reaches the aquifer) are identified as post-remediation 

COCs. Material categories which contain significant sources of post-remediation COCs are also 

identified. These screening steps are discussed in Section G.4.3. 

Based on results of 

conducted for the pos 

material-specific lea 

Results from the leachability study will be used to determine appropriate source loading assumptions 

in the fate and transport modeling and to develop contaminant-specific WAC. This procedure is 
further described in Section G.4.5. 

g screening approach, experimental leachability studies were 

ation COCs in critical material categories to determine contaminant- and 

ection G.4.4.2 provides a summary of the OU3 leachability tests. 

To support the already conservative bounding 

conducted to predict chemical conditions in 

and OU5 remediation materials. The 

bounding screening approach are conservative and to compare concentrations with the results of 

experimental leachability tests. 

process, geochemical model simulations were 

facility created by mixtures of OU2, OU3, . 
show that the assumptions used in the 

. 

In addition to determining con taminant-specific WAC, implementat 

summary level detail. Overall, the detection, mobility, quantity, 

are considered in this systematic procedure. 

are addressed in 

ility of each constituent 

G.4.2 Fate and Transmrt Modeling 

The general modeling approach followed in all operable units for WAC development is summarized 

in this section to provide the basis for the bounding screening steps and WAC devel 

applied to OU3 COCs. Four major factors that affect the contamhnt fate and 

disposal facility are considered for modeling. A brief summary of each of these facto 

the following paragraphs. A more detailed discussion of these factors is provided in Appendix F of 

the OU5 FS. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

0 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

G-13 



FEMP-OU3-RVFS-DRAFT 
September 11. 1995 

Effects..af Engineering Controls 

s of the on-property disposal facility will be achieved in part by relying on 

trois. For example, the multilayer cap is designed to reduce the infiltration rate and 

e bio-intrusion. A clay liner is also designed to retard vertical contaminant migration at 

the bottom of the facility. Long-term effectiveness and expected performances of these major 

components in the disposal facility were considered in the WAC development process. However, the 

effects of engineering controls were not considered in the first bounding screening step to identify 

post-remediation CO 

The disposal facility will be located in an area with the best hydrogeological conditions within the 

FEMP property boundary. The better hydrogeological conditions will compliment the engineering 

controls to ensure long-term protection of the environment. Any contaminated leachate from the 

bottom of the disposal facility would travel vertically ,;:I%;:. through the glacial overburden before reaching 

the Great Miami Aquifer. The gray clay layer&&&turated ..... .... . . . Great Miami Aquifer sand and gravel 
.:.> .:.:.:.:.. ,::. ..._ :.:.:<.. ::,,<:.: ..........._,.,.,.,. > 

layer, and groundwater flow rate in the aquifer und&$the .......... disposal facility are also considered in.the 

WAC development process to different extenc Because of the higher vertical flow rate due to 
..:.:s::;, , ...: .*... :;.:;r .:.:.: ... .... 

existence of fractures, the weathered brown clay layer in the glacial overburden was not included in 

the contaminant fate and transport modeling. 

Size of Dimosal Facility 

The preliminary footprint of the disposal facility is shown in 

OU2 Redesign Investigation and Site Selection Report, this 
hydrogeological conditions within the FEMP property boundary and preliminary estimates for total 

volumes of contaminated materials from OU2, OU3, and OU5 considered for on-property disposal. 

As discussed in Section G.2.4, assumptions were made regarding the waste placement strategy for 

OU3 materials in order to determine a minimum source loading area for OU3 mate 

available details of the conceptual design. This minimum area was calculated to be 1,09 

Because the width of the facility (east-west) is a more sensitive parameter in the model 

groundwater flows across the facility from west to east; for this reason, the maximum width of this 

area was assumed to be 400 ft. The actual width is expected to range from 250 ft to 350 fi based on 

the conceptual design. However, since contamhant accumulation in the Great Miami Aquifer drives 

the modeling results, a 50 ft contingency was added to account for unanticipated changes in the final 

discussed in the Draft 

based on the best 
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refore, minimum areal dimensions for disposal of OU3 materials in the facility are 

00 ft (east-west) x 2,700 ft (north-south). These updated dimensions have been used 

specific modeling. 

Material- and COC-Specific Characteristics 

Contaminant fate and transport modeling was conducted to determine the contamman t-specific 

acceptable leachate 

Miami Aquifer for 1 

are generally indepe 

during the simulated imeframe were applied. Since material-specific leachabilities were 

only determined for some OU3 construction materials, source loading assumptions were modified for 

construction materials while all other assumptions regarding con taminant fate and trausport in the 

natural environment were based on modeling for other operable units and available details of the 

disposal facility design. 

in the disposal facility which would be protective of the Great 

s. These acceptable leachate concentratioos are contaminant-specific but 

erial type since most source loading patterns were near constant 

a 

G.4.2.1 Modeling Tools 

Contaminant migration through the liner and overburden to the Great Miami Aquifer was simulated 

by ECTran (Le., Excel Crystal Ball Transport model) (DOE 1993a) to develop WAC. The ECTran 

model is a very efficient contaminad fate and transport model for the groundwater pathway. Model 

simulations were conducted to support the OU2 and OU5 FS 

leachate concentrations in the disposal facility, based on the expos 

receptor locations. The SWIFTLOAD/SWIFI' is the sitewide mode 

impacts from all the remaining sources after remediation, as 
However, the ECTran model is appropriate for WAC development for several reasons: it is more 

conservative, it can be used efficiently to develop numerous COC-specific WAC, and the disposal 

facility can be simulated individually as a single source. 

G.4.2.2 Summarv of Modeling AssumDtions .... 

Assumptions are usually necessary to simplify or conceptualize natural environmental andcontaminant 

migration processes so that they can be simulated by models. Conservative modeling assumptions 

were made for developing WAC to ensure that they will be acceptable when multiple sources and 
contaminants are combined with the evaluation of the final residual impacts. Major modeling 

assumptions used in the WAC development process are ' ed below, and Figure G 4  can be 
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ate the fate and transport of source contaminants in the facility to the aquifer, which 

ing assumptions. 

The brown, weathered clay was considered part of the till layer for infiltration 
calculations made using the Hydraulic Evaluation of Landfill Performance 
(HELP) model. Since it is more permeable than the unweathered gray clay, 
including the brown clay in the infiltration calculations results in higher 
infiltration rates than using only the gray clay. 

0 ered clay was not considered part of the till layer during 
e and transport simulations using the ECTran model. The 
eathered and fractured and has a limited ability to impede 

gration. By not considering this layer, higher contaminant 
ould reach the Great Miami Aquifer faster in modeling than 

under natural conditions. 

0 A 1 ,OOO-year modeling period was chosen for WAC development (Le., the 
predicted maximum impact within 1,OOO years should not exceed the 
groundwater exposure criteria). 

0 Source loading assumptions on material type and contaminant 
leachability information. 

0 Theminimummixingd Miami Aquifer was assumed to be 
ten feet under the on-property disposal facility, once the saturated zone is 
reached. 

0 Perched groundwater under the potential on-property disposal facility will be 
remediated prior to construction of the facility. 

Based on the conceptual design of the facility and w 
assumptions discussed in Sections G.2.4 and G.4.2, 
for OU3 materials would be based on dimensions o 
2700 ft (north-south). 

0 

G.4.2.3 General Calculation Procedure 

The general modeling procedure to determine COC-specific acceptable leachate concentrations and the 

material-specific solid-phase WAC in the on-property disposal facility is summarized 

review purposes. 

0 The entire disposal facility was considered one future contaminant source. 

0 The potential exposure point for developing the WAC was the Great Miami 
Aquifer under the disposal facility. 

0 Material- and contaminant-specific source loading assumptions were incorporated into 
the simulation. 
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a An iterative procedure was used to back calculate an acceptable leachate 
concentration from the contaminated materials (i.e., initial liquid-phase WAC) 
based on the respective source loading assumptions applied and the goal to 
meet groundwater exposure criteria for 1,OOO-years. The Great Miami 
Aquifer groundwater criteria were MCLs or criteria developed for the RME 
Resident Farmer/Child exposure scenario at 1 x lU5 ILCR or HQ of 0.2. 

a The acceptable leachate concentrations are then converted to solid-phase WAC 
using material- and contaminant-specific leaching characteristics or 
conservative assumptions regarding leachability. 

This procedure is co ong all OUs.' Additional details of the procedure regarding the model 
,:.:.;.:. .......... -. ::::::::: ./.. i.... 

input parameters, infiutatic%&ate calculation, and conceptual long-term performance evaluation of the . 
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a 
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12 

13 

on-property disposal facility can be found in Appendix F of the OU5 FS. 14 

15 

G.4.3 Bounding: Screening Amroach 16 

In order to focus the WAC development process for the numerous OU3 material types and COCs 17 

identified for construction materials, a scree 

investigations. This section explores the 

resource- and the-intensive leaching tests 

s was applied to minimize additional 

ing screening steps for focusing the 

opment process: 

a Identifying potential breakthrough COCs by determining COC travel times 
through the liner and the underlying overburden under the ~ t u r a l  infiltration 
rate (i.e., 6 in/yr); 

Comparing the maximum OU3 concentrations det 
breakthrough COCs to the OU5 soil WAC (due to 
construction debris leachabilities, this step is only 
and not for screening out COCs); 

a 

a Identifying post-remediation COCs by comparing the allowable mass of OU3 
COCs in the disposal facility based on the EPA 70-year rule (EPA 1988) to 
the estimated source terms; and 

0 Identifying the material categories that contribute significantly to the 
remediation COC source terms, based on available characterization 

Figure G-5 outlines the above listed steps. 

There are many COCs identified for OU3; however, not all of these COCs would have future impacts 

on the aquifer after materials are safely disposed in the on-property disposal facility. Out of the sixty 

total COCs identified for OU3 materials, thirteen were identified based only on concentrations 
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e media, sediment, or soil (materials in Category J), as discussed in Appendix A. 

the following constituents: 2,CDinitrotoluene, Benzene, Benzo(k)fluoranthene, 

propylamine, Pentachlorophenol, Indene( 1,2,3Cd)pyrene, Selenium, Silver, and 

l)phthalate, Carbazole, Chrysene, Dibenzo(a,h)anthracene, 

Styrene. As presented in Appendix A, none of these COCs were detected at concentrations above the 

part B screening criteria for any construction materials. Loose media and sediment will be collected 

during Safe Shutdo 

materials will be dis 

discussed in Section 1 

soil WAC. Therefo 

development process for construction materials. 

ction No. 12) and building decontamination activities; these 

off-site in accordance with Removal Action No. 9 (removal actions are 

All OU3 soils will be dispositioned with OU5 soil in'accordance with 

tituents have been removed from further consideration in the WAC 

G.4.3.1 Constituent of Concern Screening 

The remaining OU3 COC list consists of 44 co 
13 organics). Two screening steps and a co 
remediation COCs from this.initial COC list 

maximum concentration, and allowable mas 

screening approach. 

s (i.e., 17 radionuclides, 14 inorganics, and 

check that were used to identify post- 

in the following subsections. Travel time, 

factors considered in this bounding 

G.4.3.1.1 Travel Time Screening 

Once disposal of wastes is completed, vertical migration through 

the Great Miami Aquifer is the primary exposure pathway of co 
(DOE 19948) presented a screening process based on the co 

vertical direction, under natural conditions. The natural infiltration rate used in this screening was 
6 inches/year, which is much higher than the representative infiltration rate of the disposal facility 

(Le., 0.89 inchedyear) used for WAC development purposes (see Section F.5 of the OU5 FS). 
Because the required maximum protective timeframe is 1,OOO years, those co 
reach the aquifer in 1,OOO years are screened out. In addition, this screening 

organic or radiological decay rate for Contaminants. A COC is screened out 

through 30 half-lives during a minimum calculated travel time, since the contaminant mass remaining 

after 30 half-lives for any decaying contaminant would be insignificant regardless of the initial mass. 

The results of the travel time screening are presented in Table F.3.5-2 of the OU5 RI Report. 

Table G-3 of this appendix lists the initial 44 OU3 COCs and screens out those contamhnts that 

tem and overburden to 

receptors. The OU5 RI 
mobility, or travel time in the 
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el time screening criteria. Several contaminants which were not COCs for OU5 are also 

table. The same calculation procedure used in the OU5 RI was conducted for these 

complete the COC travel time screening in this appendix. 

As shown in Table G-3, 34 initial COCs were removed from further consideration for WAC 

development through the travel time screening procedure. The remaining ten contarmnan * tshavethe 

potential to break through the disposal facility liner and migrate to the aquifer within the 1,OOO-year 

period and, therefore, 

individual co 

materials. 

idered potential breakthrough COCs based on characteristics of the 

s screening step does not consider the actual source terms found in OU3 

G.4.3.1.2 Maximum Concentration Comarison 

The purpose of this comparison is to demonstrate that concentrations of most of the ten OU3 potential 

breakthrough COCs are below allowable s 
concentrations detected in OU3 materials co 
Categories C, F, and J) are compared to the 

OU5 FS. This comparison, presented in 

tetrachloroethene are the only contaminants detected at concentrations which exceed the corresponding 

soil WAC. For gamma-chlordane and nitrobenzene, no soil WAC were developed; therefore, a 

comparison cannot be made. 

(Le., soil WAC). The maximum 
r on-property disposal (excluding Material 

AC, which are listed in Table F.5-8 of the 

that uranium, technetiUm-99, and 

It is important to note that this comparison does not imply that cons 
same leachability as soil. Since the actual leachabilities of OU3 

of this comparison cannot be used as a screening step. Specific leachmg coefficients for post- 

remediation COCs and critical materials are presented in Section G.4.4.2. However, this simple 

debris would have the 

s are not considered, results 

comparison evaluates the relative impacts to the Great Miami Aquifer from con taminant 

concentrations detected in OU3 materials. 

G.4.3.1.3 70-Year Rule Allowable Mass Screening 
Conservative assumptions regardmg con taminant leachability, which can be defined from the lifetime 

exposure risk standpoint, are applied to determine the contaminant mass that can be safely placed in 

the disposal facility. Before OU3 leaching parameters are defined, the "allowable mass" of potential 
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ough COCs is used to screen out those COCs that could not create unacceptable future 

n current and maximm source inventories of these COCs. 

The method used to determine the allowable OU3 contaminant mass in the disposal facility 

conservatively assumes that all contaminant mass associated with OU3 materials will dissolve into 

infiltrating water through the waste layer within a 70-year period. This assumption is consistent with 

the EPA 70-year rul 88), which considers the maximum potential lifetime impact to human 

health. The70-year mended for determining the maximum lifetime average exposure 

concentration for ris 

potential for contaminants when more specific information is not available (see Figure F.3.4-3 in the 

OU5 RI). Two steps are followed to determine the allowable OU3 contaminant mass in the disposal 

facility. The first step determines the acceptable total mass in the disposal facility regardless of 

sources under the 70-year rule assumption. 

allowable mass that could be contributed from 

from other OUs and making no assumptions 

exercise simulates the worst-case impacts on a human life from OU3 materials buried in an 

engineered disposal facility. 

purposes and has been applied to estimate the worst case leaching 

tep calculates the portion of the total 

erials, considering estimated contributions 

leachability from OU3 materials. This 

In general, the acceptable liquid-phase concentration under a 7 source loading pattern 

was modeled using the same protective timeframe (1,OOO years), ate, groundwater 

criteria, hydrogeological assumptions, and modeling tools as for dev the soil WAC. A 

summary of the geochemical parameters for the potential breakthr OCs used for OU5 WAC 
development in this allowable mass screening is provided in Table G-5. The & value describes the 

adsorptioddesorption processes in the respective environmental layers and does not influence source 

leaching rates, as illustrated in Figure G 4 .  It should be noted that the adsorption 

technetium-99 in the natural gray clay and disposal facility liner was updated in the 

determination, based on adsorptioddesorption studies conducted to determine site-specifi 

geochemical parameters (IT 1993.). The most conservative K,, value (0.118 Lkg) 

search was assumed for OU5 WAC development purposes. However, the site-specific K,, value 

(0.62 Lkg) available from adsorptioddesorption studies on samples taken from the unweathered gray 

clay in the area of the future disposal facility are more representative of site conditions. This site- 

specific K,, value is reasonable when compared to the range of values identified in the literature search 
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kg). In addition to updating the K,, value for technetium-99 based on site-specific 
dqosal facility dimensions were updated in the model based on the findings of the 

esign Investigation and Site Selection Report for On-Site Disposal, as discussed in 

and G.4.2 of this appendix. 

The ECTran model was used to simulate the 70-year loading pattern to determine an allowable mass 

of each of the ten potential breakthrough COG. The significant difference between this simulation 

and simulations used 

a source leaching co 
pattern was assumed 

p soil WAC was the source loading pattern assumed. Instead of using 

model a 1,OOO-year source loading pattern, a 70-year constant loading 

nario. This loading pattern was selected to match the 70-year rule 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

requirement, which assumes that all the contamhnLmass will dissolve in the disposal facility within 

70 years. 12 

11 

The ripple effects of this loading pattern ar 

concentration of leachate in the various layers 

Miami Aquifer over time. These example 

loading of technetium-99 mass into 

years. During this period, technetium-99 mass is migrating and accumulating in the clay layer of the 
liner until the 70-year mark when leachable technetium-99 sources are depleted. When significant 

technetium-99 mass starts to migrate from the liner, technetium-99 

increases noticeably from around 100 years to about 325 years. The 

quickly through the unsaturated sand and graval and into the s 

Technetium-99 concentrations reach maximum acceptable groundw 

after the start of initial 70-year constant source loading. For technetium-99, it is interesting to note 

that groundwater concentrations are at the maximum level for only about a 25 year period, as shown 

in the figure. In developing the allowable mass using the 70-year rule, it is assumed that the receptor 

is exposed to maximum groundwater concentrations for a 70-year period. Therefore 

70-year rule impact due to technetium-99 is still lower than targeted risk level associ 

exposure to the contaminated aquifer. 

Figure G-6, which demonstrates the 

erlying overburden and saturated Great 

ium-99 demonstrate the constant source 

1 the total leachable mass is depleted in 70 

ncentrations about 375 years 

ated 

Simulations were conducted to determine the acceptable liquid-phase concentrations in the leachate 

under the 70-year constant source loading. In order to differentiate between this concentration and 

the acceptable liquid-phase concentration developed for OU5 soils (which assumes more realistic 
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), this concentration is designated as the 70-year WAC. The acceptable total mass of 

reakthrough COC allowed to leach within a 70-year period in the disposal facility was 

y multiplying the liquid-phase 70-year WAC by the total infiltration volume in 

x 10' L). The total infiltration volume was calculated by multiplying the assumed 

areal dimensions of the fill materials in the disposal facility (Le., 2,700 ft by 400 ft) and thc 

infiltration rate (0.89 incheslyr) by 70 years. The total allowable mass as allowed to leach within a 

7Cbyear period from potential breakthrough COCs in the disposal facility, regardless of the source, 

are provided in Table 

The second step was e the allowable contaminant mass for OU3 materials by considering 

contributions from sources other than OU3 within a 70-year period. The additional allowable 

contamhunt mass for OU3 is obtained by subtracting out the contaminant mass contributed from soils 

(OU2 and OU5 soils combined) that will dissolve in 70 years, based on estimated initial soil leachate 

concentrations (defined in the OU5 Comprehensive ,;:;:;:;:;:, Response Action Risk Evaluation [CRARE]) from 

the total acceptable mass. Therefore, the 70-yeclr"hle is only applied to the OU3 materials, and the 
,;:.: :.=:.: 

.::< :+::, .. :.:. ...~.......... ::e:::, .......... .. ...... .. ..... 
specific soil leaching coefficients are used for.#ourci&.other ..:.:.:.:.. than OU3. The following procedures _.__.. ..... :.A. .... .:.c:m.:. ,..:.<:.:* .... 
were necessary to complete this calculation: . 

0 Estimate the contaminant mass that will dissolve from soil by multiplying the 
initial leachate concentration (based on soil source leaching coefficient (Kd 
and the average initial soil concentration) for each potential breakthrough 

exceed the total contaminant mass in soil. 

Compute the acceptable additional mass from OU3 
placed in the disposal facility by subtracting the dissdvad soil contaminant 
mass from the total allowable mass under the 70-year rule. 

COC and the total infiltration volume in 70 years. this mass cannot 

0 that can be 

The results of calculating the additional acceptable mass from OU3 materials using the approach 

described above are summamed in Table G-7. 

Source Term Commrison 

In addition to comparing the source term estimates for the potential breakthrough C 

allowable masses, maximum source terms, which were calculated to support a sensitivity analysis of 

the source term estimates in Appendix B, are also compared. For WAC development purposes, this 

upper bound on source terms associated with OU3 construction materials builds an additional layer of 

conservatism in the already conservative allowable mass screening. 
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mpares the OU3 allowable mass to these source term estimates. Among the potential 

OCs, only source terms for uranium and technetium-99 exceed the conservatively 

3 allowable mass. Although the total uranium source term is less than the allowable 

h u m  source term is higher. Uranium will be evaluated further because of the high 

detection frequency in all OU3 characterization samples. The upper bound source terms for all other 

potential breakthrough COCs are at least one order of magnitude lower than the allowable mass, and 
in most cases, source terms are several orders of magnitude lower than allowable. Therefore, only 

uranium and technet 

defined as the COCs 

the engineered dispo 

e identified as post-remediation COCs. Post-remediation COCs are 

d potentially impact groundwater quality once materials are buried in 

therefore the leachability of these COCs will be evaluated further. 

As described in Section G.4.1, groundwater criteria at 1 x 10” ILCR (or equivalent) levels are used 

to determine the acceptable mass for individual COCs without MCLs. Because there are only ten 

potential breakthrough COCs, accumul expected’ to exceed the intended overall 

protective level of 1 x lW ILCR (or equivale groundwater pathway, even under the 70-year 

s .were identified using the natural infiltration, rule. Furthermore, the ten potential br 

rate. It is expected that, after placed , much fewer constituents would reach the 

aquifer within the protective timeframe. 

. .  

G.4.3.2 Critical Material Cateeorv Identification 

While it is assumed the leaching potential would be lower for large 

materials buried in the disposal facility than for bulk materials 

previous screening steps that defining a realistic leaching 

solid construction 

is evident from the 

nstruction materials is 

necessary for uranium and technetium-99. Performing experimental leaching studies was necessary to 

define the leachability of these two post-remediation COCs. However, OU3 is comprised of many 

material types, and time constraints prohibited performing leachability studies on all types of 

construction materials. Additional costs associated with conducting leaching studies 

material type in OU3 could not be justified either, since many materials do not co 
to the contaminant sources or the relative material quantities are minimal. Therefore, 

OU3 were evaluated in order to identify critical materials that would require leachability studies. 

Materials are evaluated based on relative material quantities, uranium source terms, and 
technetium-99 source terms. 0 
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tively evaluate materials in OU3, certain materials that are 'expected to have similar 

emical properties were grouped and evaluated together. For example, Material 

and D include all the metals in OU3 with potential for on-property disposal. In the 

ork Plan Addendum (WPA) (DOE 1993b), it was assumed in developing the OU3 

characterization program that construction metals are non-porous materials and therefore would not be 

contaminated at depth. This assumption was used to support WAC development as well. Atdepth 

contamination of metals, regardless of the type of metal, is not anticipated (although background 

levels are conside 

"film" on unpainted s 

found. Anyleaching 

metal surfaces rather than on the metal itself. For this reason, all metals are grouped and evaluated 

together. 

er, contaminated metal surfaces (i.e., paint coatings or a contaminated 

are expected and would be independent of the metal on which it is 

r OU3 construction metals would be performed on paint coatings from 

The other materials that are grouped and 

Category E) and transite (Material Category G 

characteristics that would affect leaching pot 

masonry are expected to be comprised of 

anticipated to have similar leaching potential for uranium and technetium-99 due to their similar 

chemical composition. The primary constituent of these materials that would affect the chemical 

composition of the leachate.& the cement due to the high calcium 

have similar densities (between 100 and 150 lbs/ft3), which would 

Concrete, masonry, and transite are hereinafter collectively referred 

r are concretelmasonry (Material 

e of similar physical and chemical 

these materials. All materials identified as 

. Concrete, masonry, and' transite are 

e three materials also 

diffusion rates. 

menticious materials. " 

All other materials are evaluated based on the respective RI/FS material categories. The relative 

volume of these material groupings and associated source terms for total uranium and technetium-99 

are presented in Table G-9. The table shows that cementicious materials comprise the largest quantity 

of OU3 materials considered for on-property disposal. These materials represent 

percent of the total weight and 60 percent of the total unbulked material volume o 

with potential for on-property disposal. The metals grouping comprises the second lar 

grouping (approximately 11 percent of the total weight and 25 percent of the unbulked volume). 

Therefore, concrete and paint coatings on metals were selected as critical material categories for 

conducting leachability studies. 
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the uranium and technetium-99 source terms for the critical material categories (i.e., 

t coatings on metals), concrete is by far the largest contributor to technetium-99. 

90 percent of the technetium-99 source term is associated with concrete. Concrete is 
t source of uranium as well (approximately 83 percent). This is consistent with 

selecting concrete as a critical material category. Metals contribute the second highest technetium-99 

contribution (approximately five percent) and uranium contribution (approximately ten percent). All 

other materials contribute less than ten percent of the contaminant source terms for both uranium and 

technetium-99. 

The remaining mate es represent a wide range of material descriptions, including: 

asphaltklay piping (Material Category E), non-regulated ACM (excluding Transite) (Material 

Category G), regulated ACM (Material Category H), and miscellanmw materials (Material Category 

I). Reasons for separating these materials in the development of alternatives are based on process 

options applicable to these materials and the s 
However, none of these factors affects leachab 

with minimal quantities (Le., less than ten 

on-property disposal) from on-property dispos 

leachability studies to determine acceptability criteria. Conservative assumptions (i.e., 70-year rule)- 

will continue to be applied to these materials collectively for establishing their acceptability in the 

on-property disposal facility. Figure G-7 illustrates how material were broken down to 

perfom this evaluation and re-grouped based on the results. 

material handling requirements of all ACM. 

t was assumed that excluding certain materials 

total OU3 material quantity for potential 
~ 

more cost-effective than performing 

... ..... .... .. .. G.4.3.3 Summarv of Bounding Screening ADDroach Results .. :<::m.&: ... 

A summary of the COC screening process is provided in Table G-10, which results in two OU3 post- 

remediation COCs: technetium-99 and total uranium. The critical materials which have the most 

significant sources of uranium and technetium-99 are cementicious materials and paint coatings on 

metals. All other materials are grouped and evaluated together, as shown in Figure 

Leachability studies were necessary for the post-remediation COCs and critical mate 

aid in the determination of OU3-specific WAC, which provides the basis for est 

materials that meet the WAC and post-remediation source terms. 
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potential in concrete and paint coatings 

leaching potential from these 

used to properly assess the iinpact of placing these construction materials in a facility 

with contaminated soils and soil-like materials from other OUs. The leachability of these materials 

was determined through experimental leaching studies, similar to leaching studies conducted to 

support the OU2 and OU5 FS Reports. 

In addition to expe dies, geochemical principles were applied to experimental leaching 
::= ............ 

study results to provide 3.. th&g@ical. explanation of chemical 'processes occurring during the leaching 

studies and to support experimental results. Experimental leaching study results were then used in a 

geochemical model to predict chemical conditions in a disposal facility containing soils from OU2 and 

OU5 combined with OU3 construction materials. Geochemical modeling results verify that chemical 

reactions between the leachate from 

soils would not significantly change the lea 

determined from separate leaching experime 

leaching study parameters, general co 

results in summary level detail. Detailed technical information on the leaching studies and 

geochemical modeling is presented in Attachments G.1 and G.II, respectively. 

ed with leachate from contanhated 

om either construction debris or soils, as 
lowing sections present the definition of 

study data, and geochemical modeling 

G.4.4.1 Definition of Leaching Parameters 

The two geochemical leaching coefficients, I(L and &, describe the 1 

a source material and the percent of the contaminant which is 

respectively. KL is a source leaching coefficient which is a measure of a contambnt's mobility due 

to dissolution and desorption from the source'. This parameter is used to define the equilibrium 

between the aqueous phase concentration and the solid phase concentration based on the extractable 

lity of a contaminant from 

from the source material, 

portion (i.e., K& or total mass of the con taminant from the source material. & de 
the contaminant which is relatively more extractable from the source material. In 
a con taminant remains adsorbed to the surface of a solid, the more likely it is to be 
the solid by surface reactions where it is no longer available for desorption under environmental 

conditions. K, is the parameter which can be used to define the extractable fraction of a contamman * t  

which can be mobilized due to desorption. The general equations for these parameters, using 

information obtained from a two-step desorption test are as follows: 
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where, 

Cso = 
Cwl = 
CW = Concentra ontaminant in leachate at equilibrium in second batch test @g/L or 

W = Massoftes 
V = Volumeof 

For the special case when C,, is less than or equal to CW, K, is undefined and the following equation 

can be used to estimate KL. ' K, is assumed to be 100 percent under these conditions. 

Initial concentration of contaminant in solid phase @g/g or pCi/g) 
Concentration of contaminant in leachate at equilibrium in first batch test @g/L or pCi/L) 

pCi/L) 

. .. 

A more detailed discussion on the d,es 

for & and KL, and a summary of prel 

hase batch test, the derivation of equations 

ided in Attachment G.I. 

G.4.4.2 sum mar^ of Leaching: Test Procedure and Results 

To determine the leachability of uranium and technetium-99 in concrete and paint coatings, a series of 
two-step desorption batch tests were conducted. Concrete and paint les were used in the 
batch tests in a leaching solution to determine material-specific lea 

technetium-99. Periodic sampling of uranium concentration in 

determine when equilibrium conditions were obtained. Because of the large volume of solution 

required to perform the technetium-99 analyses, periodic sampling to determine equilibrium 

conditions could not be performed for technetium-99. It was assumed, for the purposes of the study; 

cients for uranium and 

that technetium-99 concentrations would be under equilibrium conditions when rium 
. .  

conditions were observed. 

Concrete and paint sampling locations were biased toward areas of known high uranium and 

technetium-99 levels in process buildings at the FEMP, based on available RVFS sampling results. 

Because of the diverse processing steps used at the FEW, uranium and technetium-99 are present in 

many chemical forms with varying degrees of solubility. Samples were taken in areas with 
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c0-t. :::::e.: 
............. forms of different solubility classes, to the extent supported by process knowledge, to 

provl.de reprbentative ........... leachability study information on OU3 materials in different locations. The 
:.>:.:.: ....... :.: .:.=. ......... 

1eacMility ,@dy program strategy is also discussed in more detail in Attachment G.I. 
:::::::< &q,:; ,:::::::< ,,,as .:('.:.: <,<:$w ,.. .............. 

In general, the results of the two-step desorption batch test confirm that construction materials have 

very low leachability for uranium, as compared to soils. On the other hand, the leachability of 

technetium-99 from concrete and paint coatings was higher than expected. Leaching coefficients 

calculated from leac dy data are presented in Tables G.1-13 through G.1-15. 

Uranium 

As discussed in Attachment G.1, concrete and paint samples in the leaching study were collected in 
areas of highest uranium concentrations in all concrete and paint in OU3. 

OU5 FS to determine if any leachate conce this criterion. The OU5 liquid phase 14 

WAC is approximately 69,000 pg/L, and the 1 

I1 

12 

13 

The leachate concentrations 

from all samples in the leaching study were first compared to the liquid phase WAC established in the 

concentrations detected in the study from both IS 

batch tests range from approximately 1 to 2 

in the study were less than half the OU5 liquid phase WAC, and in some cases, leachate 

All leachate concentrations from all samples 

concentrations were four orders of magnitude lower than acceptable levels for on-property disposal. 18 

The OU5 soil WAC allows all leachate in the disposal facility could be a constant 69,000 pg/L over 

the 1,000 year modeling period, and groundwater concentrations 

leachate concentrations from the highest uranium contaminated conc 
approach this level, it was determined that critical material categori 

not create a post-remediation concern in the disposal facility. N 

coefficients were calculated to demonstrate the low leaching levels and for use as reference 

information. 

aint samples do not 

ed with uranium will 

Uranium in the paint matrix leached less readily than the uranium in concrete, as ind 

values which were significantly higher for paint. The KL values for paint ranged 

55 to 5,170 Lkg as compared to the range from approximately 0.6 to 7 Lkg in concre 

the extractable percentage of uranium in paint was higher than the uranium in concrete. The K, 

values for paint generally ranged from less than 1 to 20 percent, while the K, values for concrete 

generally were less than 1 percent. For one concrete sample, where the uranium concentration in 

solution in the second batch test was higher than in the first batch test solution, a K, of 100 percent 
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, and the KL was calculated based on the total initial contaminant mass rather than just 

ortion. Therefore, the KL value was much higher under this assumption. For this 

i 

2 

3 

4 

in concrete still leached more readily than the uranium in paint (as evident from the 

ely 92,000 Lkg for concrete compared to the higher KL of approximately 

207,000 L/kg for paint coatings). Little correlation was observed among concrete or paint samples 5 

6 expected to contain uranium forms with similar solubility levels. 
7 

In general, the UT 

implies that the extr 

fairly readily. 

exhibited relatively low KL values and extremely low K, values. This 
tion of uranium mass h the contaminated material is low, but leaches 

Technetium-99 

Unlike uranium, technetium49 leachate concentrations detected in the leachability study were 

generally high relative to the initial solid 

categories in OU3 would be acceptable for o 

samples in the leaching study were compared 

concentrations detected did exceed this c 

970 pCi/L, and the leachate concentrations detected in the study from both batch tests range from 

approximately 3 to 12,900 pCi/L. Therefore, it is still necessary to develop a contaminant-specific 

WAC for technetium-99 in critical material categories. 

ions and indicate that not all critical material 

isposal. The leachate concentrations from 

5 liquid phase WAC, and several leachate 

U5 liquid phase WAC is approximately 

Technetium-99 in the paint matrix leached less readily than the t in concrete, as 
indicated by KL values which were significantly higher for paint. values for paint ranged 

from approximately 40 to 420 L/kg as compared to the range from approximately 2 to 10 Lkg in 

concrete. The extractable percentage of technetium-99 in paint was similar $0 that in concrete. The 

K, values for both paint and concrete ranged from less than 6 to 86 percent. In all cases, the leachate 

concentrations in the second batch test were lower than in the first batch test; therefo 

necessary to assume a K, of 100 percent for any sample. Little correlation was obse 

concrete or paint samples expected to contain technetium-* fo& with similar so 
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In general, the technetium-99 samples exhibited very low KL values for concrete and relatively high 

KL values for paint. This A wide range of K, values were determined for both concrete and paint. 

implies that the extractable technetium-99 mass in the contaminated material leaches readily (low Ka 
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and less readily for paint (lugh KJ; but the extractable percentage of overall 

s is moderate (range of K, values were calculated). 

This section summafizes the geochemical conditions in the disposal facility for soil leachate, cement 

leachate, and a mixture of soil and cement leachate as simulated with a thermodynamic geochemical 

model. Potential br 

chromium, mercury, 

developed for an 'inor 

remediation COCs. ~ 

that reach a solubility limit, which is generally the maximum concentration a COC can have in 

solution. The predicted COC solubility limits are compared to COC concentrations developed using 

the 70-year rule to demonstrate that this approach for COC screening and WAC development is 

conservative. Details on the principal 

analysis are presented in Attachment G.II. 

ugh COCs that are considered in the geochemical' model include 

90, technetiuin-99, neptunium-237, and uranium. The modcl is 

ystem, as thermodynamic data are unavailable for the organic post- 

simulations of conditions in.the disposal facility highlight COCs 

and geochemical model used for this 

. .  

Chemical conditions in the on-p 

infiltrating water with the materials placed in the facility. As discussed in Section G.3, approximately 

ill be controlled by the interaction of 

67 percent by volume of the materials placed in the disposal facility will be contaminated soils from 

other OUs, and approximately 33 percent by volume will consist of construction debris. It is assumed 

that concrete and cementicious materials will control the chemical 

from construction debris, since these materials represent approximat 

80 percent of the total weight of construction debris (Table G-9). 

to control the chemical conditions in the disposal facility, this discussion will focus on infiltrating 

water reacting with these contaminated materials. 

in the leachate produced 

rcent of the volume and 

.soils and cement are assumed 

The conceptual configuration of materials in the disposal facility assumes that co 
be used as void fill between blocks of rubble such as concrete. Therefore, infil 
contact with the soil matrix and concrete rubble, yielding leachate that is a 

endmember and a soil endmember. The geochemistry of the leachate will be dominated by 

dissolution/leaching reactions between water and soil, as soil comprises approximately 67 percent by 

volume of the material placed into the disposal facility (based on a 2:l soil to debris ratio). In 

Attachment G.II, chemical conditions in the waterlsoil system and in the watedcement conditions are 
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ely. The end result of the geochemical modeling is a water/soil/cement leachate 

The estimated initial soil leachate concentrations and acceptable leachate concentrations under the 70- 

year constant loading assumption are compared to the modeled solubility concentrations for potential 

breakthrough CO 

concentrations are 

(U0J2Si04.2H20, 

concentrations are 

1. Chromium, mercury, neptunium-237, and uranium 

be controlled by the solubility of Cr02, Hg,C12, NpO,, and 

. The chromium, mercury, neptunium-237, and uranium solubility 

four times, five orders of magnitude, nine times, and eight times 

lower than the estimated initial soil leachate concentration, respectively. The solubility limit for 

strontium-90 could not be evaluated because the total strontium in the system is unlolown (see 

Attachment G.II). Additional details on the development of the soil leachate endmember are provided 

in Attachment GI. 

G.4.4.3.2 Cement Leachate Endmember 

The measured COC concentrations in leachate obtained from leaching tests (Attachment G.I) and 

acceptable leachate concentrations under the 70-year constant loading assumption are compared to the 

modeled solubility concentrations for potential breakthrough COCs in Table G-12. The mercury 

concentration is predicted to be controlled by the solubility of HgO 
is 18 orders of magnitude lower than the 70-year concentration and 

less-thandetection-limit value reported from the leaching test. Nep 

leachate is predicted to be controlled by the solubility of NpO, at a 

a concentration ten orders of magnitude lower than the 70-year rule and two orders of magnitude 

greater than the leaching test result. A modeled solubility limit greater than the leaching test result 

suggests an insufficient source of neptunium is available to reach the predicted solubility level or 

enough time was not allowed to reach equilibrium with respect to saturation of NpO, 

concentration is predicted to be controlled by the solubility of CaUO,, and this conce 
orders of magnitude lower than the concentration obtained from batch leaching tests. 

may arise from the formation of colloidal uranium in the contact solution used in the batch leaching 

tests, as colloid formation is not considered in the solubility calculation. Colloids are commonly 

smaller than the 0.45 micron filters used to process the samples removed from the batch tests, which 

results in elevated analytical levels for uranium (see Section G.I.5). The solubility limit for 

IO-" pgL. This value 

al agreement with the 

37 behavior in cement 

of 3.01 x 10' pgL, 
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on & deve1,qment i ..... . of the cement leachate endmember are provided in Attachment G.II. 
$$$ i........ ,,.,, ~ : ~ : : ~ ~ ~ : ~ ~ ~ ~ ~ ~ : ~ : ' '  

G.4.4.3.3 SoilKement Leachate Mixture 

The estimated initial soil leachate concentrations and acceptable leachate concentrations under the 

70-year constant loading assumption are compared to the solubility concentrations of potential 

breakthrough COCs cement leachate mixture in Table G- 13. A mixture of two parts soil 

leachate to one part chate is based on volume percentages of soil and debris in the disposal 

facility. The initial ns for chromium, mercury, strontium-90, technetium-W, neptunium- 

237, and uranium in the soil/ument leachate mixture are obtained by summing 0.67 times the initial 

soil concentration in Table G-11 and 0.33 times the initial cement leachate concentration in Table 

G-12. Additional details on the leachate mixing analysis are provided in Attachment G.II. Solubility 

values in Table G-13 are calculated for a CO, 

median value for reported C02 partial pressur 

pressure of 

ils (Freeze and Cherry, 1979). 

atmospheres, which is the 

Chromium, mercury, neptunium-237, Ad ions' are predicted to be controlled by 

the solubdity of CrOz, Hg2C12, Np02, and (UO&Si04.2H20. The chromium, mercury, 

neptunium-237, and uranium solubility concentrations are approximately four times, 4 orders of 

magnitude, three times, a@ thirty times lower than the estimated initial,,lqc.hate mixture .... ...,..... ..................... :.: ._. .:.:.:.:.: ... . . . . . . . . . . . . . . . . . . , ..... 
concentration, respectively. Strontium-90 and technetium-99 are uncbtraiied i. by solubility. 

.... .,.A: 

......... .:: 

.... ...................... .:.:.:.: ...... . A.. ...... . . . ......... .... 

.:.:.:.> 

..... ..... .... 

In summary, the predicted solubility concentrations for chromium, 

uranium indicate that the acceptable leachate concentrations under the 70-year constant loading 

assumption are very conservative. With respect to comparison of the initial leachate concentrations 

and modeled solubility limits, chromium, neptunium-237, and urauium agree within an order of 

magnitude for the soil leachate endmember (Table G-11) and chromium and nep 

within an order of magnitude with the initial concentrations for the mixture (T 

of correlation between modeled and initial concentrations for the cement leachate can 

very low solubility products for most metal phases at high pH and instrument detection limits that are 

above calculated solubility limits. Additionally, the formation of colloids at high pH results in 
elevated levels of COCs in solution that are not accounted for in the geochemical model. 

, neptunium-237, and 
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les G-11 through G-13, the potential leachate concentrations from the waste materials 

ility are overestimated when the 70-year concentrations are used, relative to the 

concentrations derived from leach tests and calculated solubility concentrations. 

estimated initial concentrations derived from leaching tests and calculated solubility 

limits are closer to actual conditions relative to the acceptable 70-year concentrations. Therefore, the 

application of the 70-year rule is a conservative approach to screen potential breakthrough COCs. 

G.4.4.4 

Conclusions from the ity and geochemical studies are used as key information in determining 

WAC. Foruranium, ling results show that the fraction of extractable uranium is very low 

for both concrete and paint coatings, although the low extractable fraction of uranium will leach in 

solution. Samples were taken in areas of high uranium concentrations in OU3 critical materials. The 

uranium leachate concentrations detected in the leachability study indicate that all critical material 

categories in OU3 would be acceptable isposal. Since all leachate concentrations 

were lower than the OU5 liquid phase WAC ated solid-phase WAC would be no less than 
pure product based on the results, specific 

modeling discussed in Section G.4.2.3 s 

on a mixture of soil and cement leachate and showed that uranium leachate concentrations in the 

disposal facility would be lower than the OU5 liquid phase WAC since uranium concentrations are 

limited by solubility. The accuracy of the model to predict leachat 

Attachment G.1 by correlating theoretical modeling results and exp 

information combined sufkiently demonstrates that uranium levels 1 

categories are acceptable for on-property disposal. 

t be calculated. In addition, the geochemical 

concentrations in the disposal facility based 

ions is demonstrated in 

eachabilitydata. This 
from critical material 

The sampling results for technetium-99 show that the fraction of extractable technetium-99 can be 
moderate to high for both concrete and paint coatings, and the extractable fraction of technetium-99 

will readily leach in solution for concrete. However, the extractable fraction of tec 

paint coatings does not leach readily. This can be explained by the high organic 

As discussed in "Technetium-99 in the Environment" (Sralmana 1986), the org 

soils was found to constitute a geochemical sink for technetium-99. Based on this information, 

concrete would not be expected to bind the technetium-!@ since it does not contain organic matter. 

As illustrated in Figure G.1-23, it is interesting to note that higher solid technetium-99 concentrations 
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s did not necessarily produce high leachate concentrations. For the concrete samples, 

concentrations were all similar (high) regardless of initial contaminant concentration. 

technetium-99 leaches less readily from paint than concrete, WAC still need to be 

developed for critical material categories since some leachate concentrations exceed the OU5 liquid 

phase WAC from both concrete and paint, coatings. Also, results of the geochemical modeling show 

that technetium-99 leachability in the disposal facility would not be limited by solubility constraints. 

.:.(.( ,.:.:.:.:.. 

.... !...... ... :.,.:... 

The leachability stu 

WAC for OU3 materials. Specifying mass-based WAC rather than concentration-based WAC was the 

result of careful evaluation of leachability study data. This section will incorporate the conclusions 

from the leachability study into the approach for establishing final WAC. 

re used as the basis for deciding the f d  approach to determining 

G.4.5.1 Mms-based Constraints 

Conclusions from the leachability study reg 

materials were quite different for the two post-remediation COCs. Therefore, this section will 

and technetium-99 leachability fmm OU3 

address the mass-based constraints separately for these contaminan ts. 

............................................ Uranium 

It was clear that uranium leachability from critical material categori4gouldmeet acceptable leachate 
.......................................... .:.:.:.:.: ....... 

concentrations for the facility. However, material-specific uranium 1 

determined for non-critical material categories. Therefore, to be 
mass screening steps, the uranium source term for all non-critical materials needs to be evaluated 

against the conservative 70-year rule allowable mass screening. While considering realistic 

information about uranium leachability from critical material categories determined through 

leachability studies, source term estimates for all other materials will be evaluated co 
OU3 allowable mass estimates developed through use of the 70-year rule, as presented 

ity information was not 

ith the earlier allowable 

Similar to the allowable mass development for OU3 materials in the disposal facility using the 70-year 

rule, an allowable mass of uranium for non-critical material categories will be developed based on 

more realistic assumptions regarding uranium leachability from critical material categories. The total 

allowable mass for uranium in OU3 construction materials considered for on-property disposal is 

b 

2 

3 

A 

5 

6 

7 

a 

9 

10 

I1 

12 

13 

14 

IS 

18 

19 

20 

21 

P 

23 

24 

n 

26 

n 

28 

29 

30 

31 

G-34 



e0 
' L  - 

F'EMP-OU3-RVFs-DRAFT 
September 11; 1995 

order to be conservative, the maximum mass of uranium that is expected to leach 

period from OU3 construction materials is based on the maximum leachate 

ected in the leachability study for concrete and paint (1,060 pg/L and 26,400 pg/L, 

multiplied by the estimated volume of infiltration water in a 70-year period 

(1.58 x 10' L). For concrete and paint leachate combined, approximately 4,300 kg of uranium would 

leach into infiltration water within a 70-year period. Subtracting this amount from the total allowable 

uranium mass for OU3 materials would result in an allowable mass of approximately 61,500 kg for 

all other materials. source term for OU3 materials considered for on-property disposal is 
even lower than this 1 ,700 kg), and the uranium source term for noncritical materials is much 

lower than this all0 4,200 kg). This simplified and conservative calculation demonstrates 

the overall minimal impact expected from OU3 materials contaminated with uranium on the 

underlying aquifer. Because the source term estimates are significantly lower (approximately 14 

times) than the allowable mass for these materials, and because of the inherent conservatism in the 

calculation, no material-specific uranium WAC need to be established as a performance specification. 

. .  
Technetium-99 

The leachability study results fortechnet icated that use of the allowable mass under . 

the 70-year rule is most appropriate as a wntammnt -specific WAC for OU3 materials. However, 

due to the findings of the leachability study related to technetium-99, a mass-based WAC for all 

material categories, not solely non-critical material categories, will 

leachability study, results showed that a significant amount of the t 

samples within a three month period. In addition, regardless of the 

concrete samples, leachate concentrations were all high. Although 

much lower for paint than concrete, it is simpler to develop an implementation strategy and more 

conservative to specify an allowable mass of technetium-99 for all OU3 materials considered for on- 

property disposal. As presented in Table G-8, the final allowable mass for OU3 materials in the on- 

property disposal facility would be 105 grams of technetium-99. The mass o f t  

the only con taminant-specific WAC for OU3 materials for which an imp1 

this WAC needs to be developed. A general strategy for meeting this W 

G.4.6. Section 5 of the RUFS report contains the details of how this allowable mass will be met. 

ncentfations for the 
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s mimy of the additional conservative aspects of the modeling assumptions 2 

3 the mass-based WAC and does not attempt to itemize the conservative assumptions 

iscussed in detail. 4 

5 

Engineering Desim 6 

0 

0 

0 

Leachability 

The synthetic cap and liner materials are not considered in the 
etic materials in the cap would significantly repuce 

er into the facility, and synthetic materials in the liner 
ontaminant transport to the aquifer. 

lection .system is not .considered in 'the modeling. The collection 
system will be operating during the &es of highest leachate concentrations (Le., 
during cell construction when infiltration volume is highest). This operation will 
prevent the highest contaminant concentrations from migrating to the groundwater, 
since leachate concentrations should decrease over time. 

Contaminant adsorption to 
soil could act as a geocherni 

on below the debris is not considered, and 
r many contaminants. 

The leaching tests are conducted under saturated conditions, while the disposal facility 
will be designed to maintain unsaturated conditions. 

All contaminants are assumed to leach in 70 years under the 70-year rule, when actual 
leaching t h e s  could be significantly longer. Addit will not 
leach 100 percent of their initial mass. 

The surface area to volume ratio in the leaching s using paint chips instead 
of painted metal) is significantly higher than anti disposal facility. With 
materials in the facility having a lower surface area to volume ratio than used in the 
study, and if unsaturated conditions are maintained, contaminant leaching from blocks 
of debris will be minimal (see Figure G-3). 
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G.4.6 WAC ADDliCatiOn Issues 

,......., ..:s 
The results of the WAC development process demonstrate that an allowable mass of &cbti&-99 ..... of 

.:.:.:.:. 

.....A. 

105 grams is the only contaminant specific WAC which will be used to screen materials f& on- 

property disposal. A detailed WAC implementation approach is described in Section 5pkwever, this 

39 

40 

:.:.:.:.: 

section provides the general strategy to be used. 41 
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e characterization program for OU3 materials, there is 

atism built into the source term and contaminant distribution estimates provided in 
erefore, using existing data should be sufficient to make conservative decisions 

regarding how to meet the allowable mass of technetium-99. The implementation strategy to meet the 

technetium-99 WAC is developed in Section 5 of this report. 

G.4.6.2 

Based on 

materials 

ion strategy to meet the allowable mass of technetium-99, certain 

itioned off-site or treated to reduce technetium-99 sources in addition 

to the administrative decisions to disposition Material Categories C, F, and J off-site. Source term 

estimates for these specific materials can be subtracted out from the total source terms and material 

quantities for on-property disposal in order to describe anticipated OU3 post-remediation conditions. 

By removing materials to meet the technet source terms for most other COCs will be 

reduced as well. 

G.4.6.3 Decontamination Process 

Source term estimates that will be used to identify OU3 materials that would meet the allowable 

technetium-99 mass do not assume removal of contarmnan ' t sources through dew- ion. 

Therefore, any deumtamm * tion applied to materials anticipated for 

contaminant source terms even further. This adds another layer of 

groundwater protection criteria will be met. 

disposal would reduce 

ism in ensuring that 

G.5 REGULATORY CONSTRAINTS 

Because the on-property disposal facility will contain some LLW, some mixed wastes, and some 

hazardous materials, waste disposal will be regulated by EPA and DOE requirements. These 

potential statutory and regulatory requirements impacting on-property disposal of 0 

listed in Appendix C. Many of these requirements relate to storage, treatment, handling 

packaging of materials. However, those regulatory requirements that specifically 

discussed in this section to establish regulatory constraints. Determining pertinent regulatory 

constraints is dependent on the correct identification of the applicable or relevant and appropriate 

requirements (ARARs) and to be considered (TBCs) standards, which provide requirements for 

disposal of materials contammat ' ed w,ith chemical and radiological constituents. Table G-14 identifies 
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and TBCs which will be used to establish regulatory constraints. A comprehensive list of 

Cs for OU3 is provided in Appendix C. 

al draft regulation issued by the US EPA (in 12/94) concerning LLW disposal 

requirements (40 CFR 193) evaluates the potential for “some types of LLW to be disposed in 

regulated facilities other than the LLW disposal system.” The Atomic Energy Act, 42 U.S.C. 

2014(e)(2), (eel, and 
LLW to mean radio 

material resulting fr 

reactor following irr 
reprocessing, is not transuranic waste [material contaminated with elements that have an atomic 

Waste Policy Act, 42 U.S.C. 10101 (12), (la), (23) define the term 

erial that is not high-level radioactive waste (the highly radioactive 

cessing of spent nuclear fuel that has been withdrawn from a nuclear 

constituent elements of which have not been separated by 

number greater than 92, including neptunium, plutonium, americium, and curium, and that are in 

concentrations greater than 100 nCi/g]; or byproduct material [the tailings or wastes produced by the 

extraction or concentration of uranium or 

material content]). All OU3 materials are co 

EPA,draft), mixed wastes, hazardous wastes 

baseline. 

any ore processed primarily for its source 

LLW (or “other regulated LLW” under this 

stances control act (TSCA) wastes, or below 

A total dose standard of 15 m d y e a r  total from all pathways would be established for a LLW 

disposal facility under this EPA draft; this would mandate a revision to the current DOE requirement 

under DOE Order 5820.2A of 25 mredyear from all pathways ch is regulated by the 

National Emissions Standard for Hazardous Air Pollutants dose s 10 mendyear). The OU2 

remedial design submittals for construction of the on-property d 

requirements. 

Under the OU5 FSPP, the FEW was designated as a Corrective Action Management Unit (CAMU), 

as defined in 40 Code of Federal Regulations (CFR) 260.10 and developed in 40 C 

which provides that “placement of remediation wastes into or within a CAMU d 

@sal of hazardous wastes.” Adoption of the CAMU rule under the OU5 FS and 

an impact on the final disposition of wastes from OU3. Under this rule, remediation waste can be 

treated and consolidated from a portion of the site or from the total site without invoking the land 

disposal restrictions (LDRs) under RCRA; LDRs prohibit the placement of hazardous wastes in land 

disposal units unless the waste has been treated to certain concentration levels or by using specified 
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ition, minimum technological requirements (MTRs) are not invoked under the 

decisions for US EPA to designate a CAMU are related to the function and 

sing remediation waste on site during cleanup, rather than to the areal extent and the 

s of the contamination prior to cleanup. Through the application of this rulemaking, 

contaminated media and any hazardous or solid waste generated during the remediation of OU3 may 

be managed in the CAMU, or moved between CAMUs, without triggering the applicability of the 

LDRs. Theuseof 

ensure protection of 

method than off-site s 

e criteria for disposal in the on-property disposal facility will 

ing Great Miami Aquifer, allowing a more cost-effective disposal 

or meeting LDRs for on-property disposal. 

There is the potential that, during the decontamination and dismantling of structure within OU3, waste 

material will be generated that is contaminated with polychlorinated biphenyls (PCBs). If these non- 

liquid wastes (in the form of contaminated soil, rags, or other debris) contain concentrations of PCBs 

in excess of 50 parts per million, then it 

requirements of 40 CFR 761.75 for chemical 

synthetic liners, hydrologic .conditions, fl 
collection, and operations requirements. 

ROD) will meet or exceed these requirements. 

for the disposal facility to meet the 

andfills. These requirements include soil, 

raphy, monitoring systems, leachate 

disposal facility as designed (per the OU2 

In addition to the requirements stated above, the requirements pe 

defined in the National Emissions Standards for Hazardous Air Pollu 

sposing ACM are 

CFR 61, Subpart M 
(40 CFR 61.154). Specifically, there must be no visible emissions disposal of asbestos 

containing material; cover must be placed over the area where the 

must consist of 6 inches of compacted non-asbestos containing material or a resinous or petroleum- 

based dust suppressant. Additionally, unless natural barriers prevent access by the public to the 

disposal site, there must be adequate warning signs posted at the entrance to and around the perimeter 

of the disposal site. These requirements will be addressed in the OU2 remedial desi 

There are requirements for asbestos disposal that are related to material packaging 

Ohio asbestos handling and packaging requirements are found in OAC 3745-2. 

al has been disposed, which 
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TABLE G1 

MATERIAL QUANTITIES CONSIDERED FOR ON-PROPERTY DISPOSAL 
BY MATERIAL CATEGORY 

A - Accessible Metals 

B - Inaccessible Metals 

D - Painted Light Guage Metals 

E - Concrete/Masonry 

E - AsphalKlay Piping 

G - Transite 

G - Non-Regulated ACM (excluding transite) 

H - Regulated ACM 

I - Miscellaneous Materials 

13,800,000 

23,300,000 

1,230,000 

272,000,000 

20,800,OOO 

2,470,000 

941 ,000 

131,000 

3,840,000 

63,400 

1,710,000 

7,150 

4 , 240,000 

560,000 

48,600 

1 1,700 

80,200 

564,000 
I 

Totals 339,000,000 I 7,290,000 

Note: Material Categories C, F, and J are excluded from potential on-property disposal. 
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TABLE 6-2 ’ 

MATERIAL SIZE CONSTRAINTS FOR ON-PROPERTY DISPOSAL 

General for all categories 

- 

A - Accessible Metals 

B - Inaccessible Metals 

D - Painted Light Gauge Metals 

E - Concrete 

G - Non-regulated ACM 

H - Regulated ACM 

I - Miscellaneous Materials 

Any piece 5 10’ in any dimension 
Any piece I 1.5’ height 

Maximum length = 10’ 
Maximum width = 4’ 
Maximum height (including projections) = 1.5’ 

Maximum length = lo’ , 

Maximum wid* = 4’ 
Maximum height (including projections) = 1.5’ 
Pipes with diameter 2 12” split in half 

Maximum length = 10’ 
Maximum width = 4’ 
Maximum height (including projections) = 1.5’ 

Maximum length = 6’ 
Maximum width = 4’ 
Maximum height = 1.5’ 

Maximum length = 8’ 
Maximum width = 4’ 
Maximum height = 1.5’ (Bundled stacks) 

~ ~~ 

Maximum volume/piece = 27 cu ft 
For Pipes: 

Maximum length = 10’ 
Maximum width = 4’ 
Maximum height (including projections) = 1.5’ 
Pipes with diameter 2 12” sulit in half 

* 

All miscellaneous materials will be compacted. 
Maximum length = 8’ 
Maximum width = 4’ 
Maximum height = 1.5’ 
Rubber tires cut in half radially 

Note: Material categories C. F and J are excluded from potential on-property disposal. 

Monolithic objects that are not compressible and do not contain interior void space can exceed the maximum size limits on a limited 
basis. 

.--. ,. 
DRAFT 



TABLE 6-3 

NATURAL CONDITION TRAVEL TIME SCREENING 

Radionuclides 

Americium-24 1' 
Cesium-I37 
Lead-2 10 
Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Plutonium-241' 
Polonium-210 
Radium-226 

Radium-228 
Strontium-90 
Technetium-99 
Thorium-227 
Thorium-228 
Thorium-230 
Thorium-232 ' 

rota1 Uraniumb 

[norganics 
Antimony 
Arsenic 
Barium 
Beryllium 
Zadmium 
ehromium VIC 

Zopper 

Rad 
Manganese 
Mercury 
Vickel 
hallium 

ianadium 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 
Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 

Yes 
Yes 
No 
Yes 
Yes 
Yes 

. . .  

'inC Yes 

Organics 

1.4-Dichlorobenzene 
alpha-Chlordane 
Aroclor-1248' 
Aroclor-1254 
Aroclor-1260 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Dieldrin 
gamma-Chlordane 
Hexachlorobutadiene 
Nitrobenzene 
Tetrachloroethene 

Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
No 
Yes 
No 
No 

' Additional OU3 COCs screened out using same methodology presented in OU5 RI 
Total uranium represents isotopic uranium 
Assume Chromium analytical results represent Chromium VI 

DRAFT 
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TABLE 6-4 

COMPARISON OF MAXIMUM CONCENTRATIONS OF POTENTIAL 
BREAKTHROUGH COCs TO SOIL WAC 

Radionuclides 

Neptunium-237 @Ci/g) 

Strontium-90 @Ci/g) 

Technetium-99 @Ci/g) 

Total Uraniumb (pg/g) 

Inorganics 

Chromium VI' (mglkg) 

Mercury (mg/kg) 

Organics 

alpha-Chlordane (mgkg) 

gamma-Chlorodane (mgkg) 

Nitrobenzene (mg/kg) . 

Tetrachloroethene (mg/kg) 

3.12 x 109 

5.67 x 1Olo 

2.91 x 10' 

1.03 x 103 

' Excludes Material Categories C, F, and J 
Uranium isotopes are represented by total uranium 
Assumes chromium analytical results represent chromium VI 

Pure product 

5.66 x 104 

2.89 x loo 

NA 

NA 

1.28 x l@ 

' 4.90 x 10' 

5.97 x 10' 

8.10 x 103 

6.50 x 104 

1.73 x 10" 

3.26 x 10' 

7.10 x 
7.60 x lo-* 

5.66 x l@ 

1.18 x 103 



Radionuclides 

Neptunium-237 
Strontium-90 

Total Uranium 
Te~hnetium-99 

Inorganics 

Chromium 0" 
Mercury 

OrganiCS 

l'etrachloroerhene 
Nitrobenzene 
alpha-Chlordane 
pmma-chlordane 

TABLE 6-5 

GEOCHEMICAL AND CHEMICAL PARAMETERS USED FOR 
CALCULATING ALLOWABLE MASS 

S.SOE+l 
1 .WE+ 1 

2.4OE+ 1 
6.OOE-1 

3.70E+1 
1 .WE+ 1 

1.88E+O 
3.92E-1 

3.34E+0 
3.34E+0 

S.SOE+ 1 
l.OOE+ 1 

3.1OE+O 
6.OOE-1 

3.70E+1 
l.OOE+l 

1.88E+O 
3.9241 

3.34E+0 
3.34E+0 

S.OOE+O 
2.50E+O 

1.78E+O 
7 .OOE-2 

3.7OE+O 
1 .WE'+ 1 

3.592-1 
7.4OE-2 

' 6.31E-1 
6.31E-1 

S.OOE+O 
2SOE+O 

1.78E+O 
7.OOE-2 

3.70E +O 
1 .WE+ 1 

3 SSE-1 
7.4OE-2 
6.31E-1 
6.31E-1 

Technetium49 & in clay liner and gray clay was based on site-specific value reported m "Adsorption of Select 
Metals ami Radionuclides on Glacial Overburdcn Present at the FEMP" (IT 1993). 

NA 
NA 

4.52E+O 
l.lOE+O 
NA 
NA 

DRAFI 







TABLE 6-8 

COMPARISON OF SOURCE TERM ESTIMATES TO ALLOWABLE MASS 

Radionuclides 

Neptunium-237 

Strontium-90 

Technetium-99 

Total Uranium" 

Inorganics 

Chromium VIb 

Mercury 

Organics 

alpha-Chlordane 

gamma-Chlordane 

Nitrobenzene 

Tetrachloroethene 

6.60 x 

2.90 x 10" 

1.17 x 10" 

5.97 x 104 

2.22 x 1 0 6  

2.51 x 10' 

7.89 x 

8.41 x lo2 

1.55 x lo2 

3.51 x loZ 

6.84 x loo 

1.17 x lod 

1.25 x lo2 

1.72 x 107 

2.39 x lo6 

3.39 x 103 

1.87 x 10' 

2.00 x 10' 

1.40 x 103 

2.92 x 103 

a Total uranium represents isotopic uranium 
Assumes chromium analytical results represents chromium VI 
Excludes Material Categories C, F, and J (developed in Appendix B) 

5.05 x 107 

3.70 x 104 

6.58 x io4 

1.05 x lo-' 

4.99 x 10'0 

3.30 x lo6 

9.69 x lo2 

9.69 x lo2 

Pure Product 

Pure Product 
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Copper 

TABLE G10 

SUMMARY OF COC SCREENING 

e .  

Lead 

Manganese 

e 

e 
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TABLE G10 (Continued) 

SUMMARY OF COC SCREENING 

Mercury 

Nickel 

0 0 

0 

Selenium 
I I I 

Benzo(a)pyrene 

Benzo(k)horanthene 

Benzo(b)fluoranthene 

bis(2-Ethylhexy1)phtlate 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dieldrin 

Benzo(a)anthracene I 0 

0 

0 

a 

1 '  

gamma-Chlordane a 

~~~ 

0 

0 Hexachlorobutadiene I I I I 
Indeno (1,2,3-cd) pyrene I 
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N-Nitroso-di-n-dipropylamine 

Nitrobenzene 

Pentachlorophenol 

Stryene 

Tetrachloroethene 

TABLE G10 (Continued) 

SUMMARY OF COC SCREENING 

0 0 

0 0 

DRAFT 



TABLE G 1 1  

chromium 

Mercury 

Neptunium-237 

Strontium-90 

Technetium-99 

Total Uranium 

CONCENTRATION COMPARISON FOR SOIL LEACHATE ENDMEMBER 

8.44 x 10' 3.14 x 10" 2.15 x 10' 

5.44 x 10' 2.08 x 107 4-18 x 104 

2.64 x 10-2 3.18 x lo8 3.57 x 10-3 

2.77 x 10" . 

3.33 x 103 

6.67 x 103 4.21 x l e  8.23 x lo2 

2.33 x 105 

6.65 x I O 1  

a 

b 



TABLE 6-12 
CONCENTRATION COMPARISON FOR CEMENT LEACHATE ENDMEMBER 

Technetium-99 

Total Uranium 

2.09 x 10" 

3.4 x 100 3.14 x 10" 

1.0 x 10-1 2.08 x 107 

2.84 x lo4 3.18 x lo8 

Strontium-90 2.93 x 10-9 . 2.33 x 10s 
~~ 

d 9.15 x 6.65 x 10' 

1.68 x lo2 4.21 x 10s 3.53 x 10-5 

0 
DRAFT 



TABLE 6-13 

Neptunium-237 

Strontium-90 

CONCENTRATION COMPARISON IN LEACHATE MIXTURE 0 

1.78 x 3.18 x lo8 6.18 x 10-3 

1.86 x 10" 2.33 x 10s 

I Chromium II 5.77 x 10' I 3.14 x 10" 11 1.61 x 10' I 

Technetium-99 

I Mercury II 3.65 x 10' I 2.08 x 107 11 1.37 x 10-3 I 

3.24 x lo-* 

4.52 x l@ 

6.65 x lo-' 

4.21 x l@ 

a Constituent was not evaluated for solubility constraint becuase total smnttum is unknown. 

Constituent is undersaturated wi$ respect to precipitation of solid hases at the esrimated initial concenttation 
and at the acceptable concentranon under 70-year constant source foading. 
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G.1 DETAILED DESCRIPTION OF OPERABLE UNIT 3 
LEACHING STUDIES AND RESULTS 

The contaminant leaching potential of uranium and technetium-99 from concrete and paint coatings 

was used to properly assess the impact of placing Operable Unit 3 (OU3) construction materials in an 

engineered, on-property disposal facility with contaminated soils and soil-like materials from other 

operable units. The 1 

leaching studies, simil 

Reports (DOE 1995 

solutions to determine material-specific leaching coefficients for uranium and technetium-99. 

potential of OU3 materials was determined through experimental 

studies conducted to support the OU2 and OU5 Feasibility Study (FS) 

5b). Concrete and paint coating samples were each placed in leaching 

Preliminary concrete and paint coating samples were collected at the start of the leachability study 

program. However, because of possible c 

program, an additional and more comprehensi 

second study supersede the preliminary data. 

minimum detectable concentrations (MDC 

leaching study are provided in Appendix L.6. This attachment only presents and discusses the data 

used to determine contaminant- and material-specific leachability. Appendix L.5 links the leaching 

study laboratory sample number and time of sample, used in this attachment to the Fernald Analytical 

Computerized Tracking System (FACTS) ID number, sample ID 

Appendix L.6. 

This attachment provides a description of the leaching study sampling strategy and the two-step 

desorption batch test, derivation of equations for determining leaching coefficients, and presentation 

and discussion of the results. 

ion problem in the laboratory for the initial 

hing study was initiated, and the results of this 

for the entire study, data validation qualifiers, 

ed uncertainties (PUS) ,  and units for the 

d parameters in 

.. . . . 

G.I.2 DESCRIPTION OF TWO-STEP BATCH TEST 

The objectives :of the tyo-step desorption batch tests, . . .  . .  sampling . locations, collection 

laboratory procedure used to conduct the batch tests are discussed in this section. 

G.I.2.1 Objectives 

To evaluate the potential impact of disposing materials in the on-property disposal facility and develop 

waste acceptance criteria (WAC), the availability and mobility of constituents of concern (COCs) 
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te material categories need to be properly defined. However, typical total 

urements in the waste materials alone cannot provide all the necessary information 

ailability and mobility of COCs. Therefore, the following criteria were used to 

able standard chemical extraction procedures that are suitable for determining these key 

factors in WAC development: 

8 Estimate the total contaminant mass in the tested material; 

8 otential natural leachate concentration of the contaminant from 

8 eable fraction of the contamiet in the tested material; 

8 Estimate the time rate of release of the contaminant from the tested material; 

8 Determine the predominant mineral forms of the contaminant in the tested 
material; and 

Estimate the oxidation state of 0 ntaminant in the tested material. 

As summarized in a Nuclear Regulatory Co 

existing procedures evaluated (e.g. , ANSI 

Materials [ASTM] D 3974-81, EPNSW 846-1311, etc.) can individually satisfy all the above-listed 

criteria. As a result of this evaluation, a systematic approach was developed to generate the required 

information for OU3 contaminated materials. This systematic app 

concentration measurements, two-step desorption batch tests, and ge 

measured chemical composition of the leachate from the batch test. 

two-step desorption batch test, which is the major component of the systematic approach, and presents 

a comparison of geochemical modeling results to the experimental leaching study data. 

cument (Amonette 1994), none of the 11 

6, American Society for Testing and 

ted of direct total 

modeling based on the 

chment describes the 

G.1.2.2 SamDlinn Location and Collection Procedure 

Understanding uranium forms was important in selecting the sample locations for th 

Because of the diverse uranium processing steps used at the Fernald Environmental 

Project (FEMP), uranium contamination is present in several forms with varying de 

A study conducted in support of the OU5 Remedial Investigation (RI) (DOE 1995b) categorized the 

uranium forms present at the FEMP into one of three solubility classes: low, moderate, and high 

solubility. Based on process knowledge, uranium contaminant forms associated with process areas in 

OU3 components were identified in Table A.3 in the OU3 RI/FS Work Plan Addendum (WPA) (DOE 
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ral concrete. and paint coating samples were taken in selected areas to represent each 

lity class. In addition, sampling locations were biased toward areas of known high 

in process buildings at the FEMP, based on available remedial investigation/feasibility 

Technetium-99 has also been found to exist in two solubility 

low and high solubility. Samples for the leaching study were taken in process areas with a 

I 

2 

3 

haracterization data. 4 

forms: 5 

suspected range of technetium-99 forms to determine whether leaching parameters are affected by the 

varied forms. All sampling locations were taken in areas where contamination levels of both uranium 

and technetium-99 w 

respectively) to prom 

ted to exceed the OU5 soil WAC (i.e., 1030 pg/g and 29.1 pCi/g, 

tion of solid and liquid concentrations. 

Paint coating samples were taken from six locations and concrete cores were taken from twelve 

locations from process buildings at the FEMP, as shown in Figures G.1-1 and G.1-2. Samples were 

taken at numerous locations to provide more representative data. The RI/FS sample locations, which 

were used to select leachability study sampli ns based on uranium and technetium-99 results 

for these samples, are cross-referenced in Tab 

. 

..... ..... ..... ... ..... ..... . .  ... . ..... ... ..... .... ...... ..... ...... 
.:.:. .:.:.:.:.. . ,  

...................................... 
G.I.2.2.1 Concrete SamDle Collection 

The intent of conducting leachability studies on construction materials was to determine leaching 0 

6 

7 

8 

9 

IO 

II  

12 

13 

14 

IS 

16 

17 

18 

coefficients for materials as they would be placed in the disposal facility. As discussed in further 19 

20 

21 

22 

detail in Section G.3.2, the.expected size of concrete to be dispose 

blocks of debrknot to exceed a height of 1.5 feet. Smaller pieces o 

to constitute a minimal amount of the total volume of concrete gener 

concrete structures. Therefore, intact concrete cores of two-inch approximately two 23 

sections that will be placed in the disposal facility. Cores of a larger size could not be used for the 

ility consists of large 

and dust are expected 

m the removal of 

inches in depth were cut for the .leachability studies to provide results representative of the concrete 24 

2s 

26 study because of laboratory limitations. 
.............................................. 

. . . . . . .  ..: 

........................ . . . . . . . . .  .............. ..::::: 
::: e:?:: '2:: .... .... . . . . . . . .  ......... ..... .... ._. 

21 

Two concrete core samples, each weighing approximately 200 grams, were collected froseach ......... 

twelve locations. 'Areas with deep cracks or holes were avoided, but the cores may have.ibeen ..................... slightly 

of the 28 

29 

30 

31 

......... ......... 

chipped. The cores were individually wrapped in plastic and placed in wide-mouth plastic jars. The 

samples were radiologically field screened and the results were written on the sample label. From 

each location, one core was submitted to the FEMP laboratory for the leachability studies, and the 32 

33 remaining sample was archived in case future analyses are necessary. 
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' g and containerizing the concrete cores, surrounding concrete was chipped down to the 

the cores (approximately two inches) using a power-operated rotary hammer with a 

ent. The pieces were reduced to a maximum of 1/4-inch for solid analyses. For each 

grams of the concrete pieces were collected and placed into two 250 ml glass sample 

containers for solid-phase total uranium and technetium-99 analyses by an off-site laboratory. 

Additionally, 100 grams of the concrete pieces were placed into a 250 ml glass sample jar for solid 

phase total uranium analysis by the FEMP laboratory. After completion of sampling, the sample area 

was filled with a co 

It is assumed that paint coatings are the primary source of contamination associated with structural 

steel and other painted metals. Because of the difficulty in obtaining painted structural steel samples 

and the unavailability of analytical methods to analyze the metal itself, samples collected for the paint 

leaching portion of the study consisted of p removed from the structural steel. 

cted. The collection method involved either . 
. .  

Paint chips from six locations were remove 

scraping the sample area with a .stainless- 

Paint chips in each of the six samples were greater than 1/4 inch diameter when possible. Two 20- 

gram paint samples were collected from each location; one sample was archived and one sample was 

submitted for the batch tests. Additionally, 200 grams of paint for 

technetium-99 and total uranium solid-phase analyses by an off-site 

paint was also collected for solid phase total uranium analysis at the 

removing the paint with a needle scaler. 

. . A 50-gram sample of 

G.I.2.3 Laboratory Procedure 

A desorption batch test was conducted in two steps for this leaching study. The batch test was 

conducted until equilibrium conditions were attained for uranium, and the batch test was repeated 

until uranium equilibrium conditions were attained again. Thus, results from the tw 
used to calculate the total percent of extractable contaminant in the material. In additio 

' rate of contamhint leaching for the extractable fraction .of the contaminant could be 

the two-step test. 
. . . . . . . . 

As discussed in Section G.I.2.1, no standard leaching test could provide all of the data used from this 

study in the WAC development process. The testing procedure and specific test parameters involved 
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g study do not conform to any one standard procedure. Testing parameters for this 

ent on laboratory resource and time constraints; therefore, specific parameters 

d procedures could not always be met. However, standards pertaining to the 

nsion ratios and containerization of the samples were followed to the extent practical. 

Table G.1-2 presents two procedures, ANSI/ANS-16.1-1986 and IS0 6961, that, when compared to 

the leaching study, demonstrate the OU3 leaching study's consistency with sample dimension ratio 

standards. The dimension of the concrete cores and the distance between the core and the wall of the 

container was consi 

"geometric" surface 

volume of leachant 

th standards. The ratio of the volume of leachant to the exposed 

not consistent with the ratio set forth by the standard because a greater 

to perform all the analyses required. 

For the purpose of this appendix, the two steps comprising the leaching study are referred to as 

"batch test one" and "batch test two". Each.batch test consisted of placing an approximately 200 

gram concrete core or approximately 20 g coatings into a reactor leaching bath with , 

3.5 L of pH adjusted water (water was pH a ith sulfuric acid to a pH between 4.5  and 5.0 in 

order to reflect the acid rain conditions at discussed previously in Section G.I.2.2, the 

intent of designing the leaching studies, i imulate the leaching potential of materials as 

they would be placed in a disposal facility, to the extent practical. Therefore, pH was not adjusted as 
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18 

the batch tests progressed. For the same reason, samples were placed whole in the reactor, rather . 19 

20 than initially grinding and hpmogenizing the samples as was. done 

for soil. Concrete cores were intact and paint flakes were placed in or undisturbed. All 21 

samples were suspended in the reactor, and the liquid was stirred ar lid sample until 

ing apparatus is shown , 2 3  

U2 and OU5 batch tests 

22 

contaminants in the initially pH adjusted water reached equilibri 

on Figure G.1-3. 

G.I.2.4 Sampling and Analysis 

Throughout the leaching test, a 45 ml leachate sample was periodically extracted fro 

This sample was split in half; half of the leachate sample was analyzed for total ur 

laboratory in the condition it was removed from the container (Le., unfiltered). 

phase concentrations, pH readings for the unfiltered samples were also recorded at each time, since 

small differences in pH can significantly affect the desorption process (ASTM D-4319). To remove 

large colloidal particles in the leachate, the other half of the leachate sample was filtered through a 

0.45 micron filter and analyzed for total uranium at the F E W  laboratory. The filtered uranium 
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to ascertain when equilibrium conditions were reached, since the equilibrium 

aintained between solid concentrations (including precipitate) and dissolved liquid 

or every 45 ml leachate sample that was extracted for analyses, 45 ml of deionized 

ded so that the solid sample mass to leachate volume ratio would remain constant. As 

noted in Section G.I.4.3, it was assumed that this addition of water would have a minimal effect on 

the final results. 

. . . . . . . . . 

Consistent with other 

results were within te 

(greater than 100 pg 

of laboratory uncertainty associated with results at or near detection limits, ten percent equilibrium 

criteria could not always be satisfied. In this case, the uncertainty range associated with the method 

of analysis was generally greater than ten percent, therefore some results appeared to oscillate within 

a very small range. 

tch tests, a sample reached equilibrium when the last two uranium 

of each other. For samples with high uranium leachate concentrations 

ults are expected to satisfy the ten percent criteria. However, because 

. 

Once equilibrium conditions were achieved 

final leachate solutions at the conclusion of 

le, the first.batch test was terminated. The 

ere split for various analyses at off-site 

laboratories and at the FEMP laboratory. The off-site laboratory analyzed both filtered (0.45 micron) 

and unfiltered leachate samples for both total uranium and technetium-99. The FEMP laboratory 

analyzed filtered leachates only (0.45 micron) for total uranium and technetium-99. The second batch 

test was then performed for each sample using the same solid sam e first reaction and fresh 

pH adjusted water. Identical testing procedures were followed for batch test. When 

equilibrium was reached for each sample, the leachate was again split for the same 

analyses for batch test one leachates at the off-site and FEW laboratories. In addition, the solid 

paint and concrete samples were collected at the end of the second batch test, homogenized, and 

analyzed for total uranium and technetium-99 at the off-site laboratory. 
. . . . . . . . . . . . . . . 

At the conclusion of each of the batch tests, a filter series analysis was performed at 

laboratory for each sample. The filter series was composed of an unfiltered, 0.45 micron, , y d  0.20 

micron filter analyses. These results were used to support a comparison between the geochemical 

modeling results and experimental data, as discussed in Section G.1.6.2. 
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ited quantities of leachate, analyses. for radiological, inorganic, and general chemistry 

performed on one composite of leachate from all paint leachate samples and one 

concrete leachates samples for use in geochemical modeling. Radiological and ' 

eters from the first batch test were analyzed at an off-site laboratory. General 

chemistry parameters from the first batch test were analyzed at the FEMP laboratory. Additionally, 

the final leachate solutions from the second batch test were composited and analyzed for inorganic and 

general chemistry, parameters. General chemistry and inorganic parameters for the second batch test 

were analyzed at the boratory. All composite results were used to support the geochemical 

modeling results, whi iscussed in detail in Attachment G.11. 

. .  

G.I.3 PRESENTATION OF BATCH TEST DATA 

This section presents the data from the leaching study. Both off-site and FEMP laboratory results, as 
well as Analytical Support Levels (ASL), are presented. The validation status of the results used in 

the study are also discussed. 

G.I.3.1 Laboratory Results . .  

Table G.1-3 presents the results from the F 

batch tests one and two. Both filtered and unfiltered results are presented. The table is divided into 

batch tests and results are arranged according to time. 

ry analysis of the uranium liquid samples for 

For the first batch test, results are reported for times 24, 72, 288, 

the case of four samples), and 1152 hours. Some samples were dete 

equilibrium prior to the 1152 hour and were not analyzed at the 1 

, 504, 648, 916, 1008 (in 

to have reached 

For each sample, leachate from the second batch test was collected and analyzed for uranium at 24, 

72, 288, 360, 408, 744, 912, and 1152 hours. For the latter time, nine samples were determined to 

have reached equilibrium prior to the 1152 hour and the second batch test was ended 

samples. The batch test continued for the remaining nine samples. Five samples r 

prior to 1488 hours and the four remaining samples reached equilibrium prior to 

The pH values taken from the unfiltered samples are listed in Table G.I-4. Readings for pH were 

taken at the same time as the unfiltered and filtered results discussed above. These values are a 
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to batch test and time of the sample. The pH values were not used to assess 

itions. However, these values were used to support geochemical modeling. 

zed at the off-site laboratory for uranium and technetium-99 are presented in Tables 

G.1-5 and G.1-6, respectively. These tables list unfiltered and filtered liquid phase concentrations at 

the end of each batch test in addition to the final solid phase concentration at the end of batch test 

two. 

Table G .I-7 presents 

Radiological compos 

Table G.1-8. The composite results presented in these two tables are used in'the geochemical 

modeling. 

1 composite results for both paint and concrete samples. 

r paint and concrete from batch test one are presented in 

The uranium filter series results (unfiltered, 

that were obtained for each sample at the conc 

Table G.1-9. The application of these results 

filtered, and 0.20 micron filtered leachates) 

of batch tests one and two are presented in 

rther discussed in Section G.I.6.2. 

G.I.3.2 Data Ouality 

All off-site laboratory analyses performed for total uranium and technetium-99 were performed at 

ASL D. Sample analyses conducted at the F E W  laboratory were ed at ASL B. All 

analyses were performed using methods consistent with the Sitewi 

Response, Compensation, and Liability Act (CERCLA) Quality A s s  

nsive Environmental 

roject Plan (SCQ). 

The same off-site laboratory performed all radiological analyses for solid and liquid samples, while a 

separate laboratory performed all chemical leachate composite analysis. This ensured that results 

could be compared among samples and variation of results due to different analytical procedures 

would be minimized. 

Because the laboratory procedure for the analysis of the solid cores was a destructive 

samples were extracted as chips surrounding the core samples and split between the off-site and 

FEMP laboratories as discussed in Section G.I.2.2. The results of these solid samples were used for 

the preliminary leaching coefficient calculations until the leaching studies were completed, and the 

concrete cores and paint used in the leaching tests were analyzed directly for final solid phase 
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Final solid phase concentrations were analyzed for solid total uranium and 

oncentrations at an off-site laboratory at ASL D after the second batch test was 

Liquid concentrations were analyzed periodically throughout both batch tests. Because a quick 

turnaround time was needed in order to assess the equilibrium state of the samples, these intermediate 

samples were analyzed for uranium at the FEMP laboratory. These results were considered 

preliminary data and 

achieved. When the 

conclusion of both b 

The results obtained from. the off-site laboratory were used in the final calculations of the leaching 

parameters. 

. . . . . . . 

d primarily to determine when equilibrium conditions had been 

um state had been obtaixied, liquid phase concentrations at the 

ere analyzed at both an off-site laboratory and the FEMP laboratory. . 

Most results reported by the off-site labor 

procedures, including all initial solid phase an 

analyzed at the conclusion of the first batch 

also been validated. Validated results and 

Preliminary data have been received for the liquid phase concentrations at the conclusion of the 

second batch test, as well as final solid phase concentrations. Preliminary data received from the off- 

site laboratory are reported.in Tables G.1-5 and G.1-6. However, 

en validated according to FEMP validation 1 

phase results for uranium and technetium-99 
. 

adiological and chemical composite results have 

ifiers are provided in Appendix L.6. 

ts are currently 
..... 

undergoing the data validation process. The unvalidated results ar 

since preliminary examination of this data appear to yield results tha 

the calculation of results 

EMP data quality levels. 

G.1.4 DEFINITION OF LEACHING PARAMETERS AND DERIVATION OF EQUATIONS 

The intent of this leaching study is to determine the leachability of contaminants from contaminated 

source materials. The leachability of contaminants from OU3 materials are determined by the source 

leaching coefficient K,. The source leaching coefficient is different than the standar 

coefficient &), since K,, only considers the adsorptioddesorption 'processes. K, c 

combined effect of all transport mechanisms kcluding dissolution; diffusion, and p 

as the adsorptioddesorption processes. The parameters resulting from the batch test which describe 

the leaching/extraction process are KLI, the average leaching coefficient for the total contaminant. 

mass; KU, the leaching coefficient for the extractable portion of contaminant; and IC, the percent of 

extractable contaminant. 

. . . . . . . . . . . 
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for determining the various leaching parameters used to assess the leaching behavior of 

were derived mathematically. The following sections provide the details of the 

ions used for calculating uranium and technetium-99 leaching parameters from the 

G.I.4.1 Parameters Measured during Laboratorv ExDeriments 

The parameters which were measured during the experiment and a definition of each parameter are 
............. ......... ...r.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . summarized below. 3 '"!:!:i:;::. :.:.:.:.:. 

..... .;.:.:.:. :.:.:.:.:. 
y.:.:.: .......... .... .......... 

W = Mass of tes r each test (8) 
V = Volume0 d during each test (L) 
Cwl = 
Cw = 
C, = 

Concentration of contaminant in leachate at equilibrium of batch test one (pg/L or pCi/L) 
Concentration of contaminant in leachate at equilibrium of batch test two (pg/L or pCi/L) 
Final concentration of contaminant in solid phase (pg/g or pCi/g) 

Background concentrations for uranium and technetium-99 .:::A:::: are not subtracted from the Contaminant 

mass, since WAC do not distinguish between ..... n.m&lly .!...'.. occurring uranium levels and those resulting 
..,.....,.,\ 

.:.:. ::';..:, 
i... . . , . . , . . :.;...:.. 

from FEMP activities. This does not affect ttxe .WAC:development . ... .. . . .. process. . . .... . . ....., ... ... ... 
.I.... .._. :.:.:.:.: .... ..................... . .  

G.I.4.2 Definitions of Variables 

The variables, which were estimated from the measured laboratory results identified above, are 

defined below: . . .....,........... (.,. ......,.,.,........ ... ...................... . ........... . . . . . . . . . ...... , ..... .... .... .... .... .... .... .... 

m, = 
m, = 

CPSl = 

cs2 = 

C', = 

K', = 

K L l  = 

Initial contaminant mass/activity in solid phase (pg or 
Final contaminant madactivity in solid phase at equil 

Masslactivity of contaminant in leachate at equilibrium of first batch test (pg or pCi) 
Masslactivity of contaminant in leachate at equilibrium of second batch test (pg or pCi) 
Initial concentration of contaminant in solid phase (pglg or pCi/g) 
Concentration of total contaminant in solid phase at equilibrium of first batch test (pg/g or 
pCi/g) 
Extractable concentration of contaminant in solid phase at equilibrium of 

Concentration of total contaminant in solid phase at equilibrium of seco 
or pCi/g) 
Extractable concentration of contaminant in solid phase at equilibrium 

Percent of extractable contaminants remaining in solid phase at equilibrium of first batch 
test (percent) 
Leaching coefficient of total contaminant mass in solid phase (L/kg) 

cond batch test 
(CLg or PCi) 

or PCik) 

orgk or PCik) 
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extractable percent of contaminant in initial sample (percent) 
hing coefficient of the extractable portion of contaminant (L/kg) 

e: KU describes equilibrium balance between concentration of leachable 
inant in the solid phase and the dissolved contaminant concentration in the 

leachate. Since equilibrium conditions are maintained in the natural state, the 
concentration of leachable contaminant in the solid phase and contaminant 
concentration in the liquid phase are always proportional. Therefore, KU provides the 
basis for estimating the rate of contaminant'leaching as clean water infiltrates through 
the contaminated material.) 

Figure G.I-4 illustr ariables and the two-step desorption test concept. 

.G.I.4.3 AssumDtions 

The assumptions used for deriving the fundamental equations are presented below. 

The total volume of liquid samples collected for analyses during the two-step desorption 
test, which was replaced with deio 
equilibrium conditions. 

d not significantly affect the resulting 

The total mass of suspended solids 
. determining equilibrium, but were 

filtered out during periodic analyses for 
d into the desorption test vessel, are 

insignificant and will not impact the batch test results. 

Constant linear isotherm is maintained for the leachable contaminant between two 
equilibrium conditions. 

Background levels in the sample media are insignificant whe ed to the 
contamination level. 

G.I.4.4 Eauations for Determining C,, 
Since the exact sample used in the batch tests cannot be analyzed before the test, the initial 

concentration must be estimated from the final solid phase results for both uranium and technetium- 

99. Calculation of the initial solid phase concentration is based on a mass balance. 

concentrations from batch tests one and two were used to calculate the mass of a con 

the final leachate solutions for ea'ch batch test. The calculation used the higher of th 

(unfiltered or filtered) in order to perform a total mass balance of the system. At th 

batch test, the mass of contaminant in the leachate (msl and md was determined using CwI, C, and 

the volume of leachate. The two masses were added to the final mass of contaminant in the solid 

sample ( m d ,  which was determined using C, and the sample weight. This sum yielded the initial 

.mass of contaminant (mm) in the solid sample. This initial contaminant mass was divided by the mass 
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ple to obtain the initial concentration (Cm). The following equations outline the 

determine the contaminant mass in several phases: ' 

(1) 

Based on a mass bal 

can be calculated: 

e contaminant, the initial contaminant concentration in the solid phase 

mso = ms2 + m, + mwI 
(4) 

mso 
cso = 7 ...L .... .... .... .,... .:::::;,, 

,1"'"''' .... .... .. . 
,:::; ::::::::., .:.:.:.:. 

G.I.4.5 

After calculating the initial concentration of contaminant in solid phase, it is possible to derive 

equations for the leaching parameters KLI, K,, and IC. From the calculated masses shown in Section 

G.I.4.4, the concentration of total contaminant in solid phase at equilibrium of the first batch test is: 

(9) 
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uilibrium measurements and by mass balance between the two equilibria: 

(10) 
'SI) - (W(C'SJ = (C,)(V, 

(Note: Equation 10 shows that the difference between the extractable contaminant mass remaining in 

the solid phase at equilibrium in the first batch test and the extractable contaminant mass remaining in 

the solid phase at equilibrium in the second batch test is the mass in the second equilibrium leachate 

solution.) 

Consistent with fate 

mass is assumed between'the two batch tests: 
OR modeling assumptions, a constant linear isotherm for the extractable 

To derive the final equations, Equation 11 is 

C'Is2 = (c\l)(-) cm a. CWl 

The formula for C', is inserted back into Equation 10: 

c, ( W Q ( 1  --I = (C,)(V, 
CWl 

Equation (13) is solved for ClSl: 

. . .  . .  . 
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uations for the second batch test, determined by inserting ClSl into Equations 9 and 11,  

(C,)*(WOO%,> 
(C,d(W)(C, -c,> 

(15) 

and 

. For the special case when Cwl is less than or equal to Cw, K, is undefined and Equation 17 is used 

to determine KL1. K, is conservatively assumed to be 100 percent under these conditions, since this 

parameter cannot be defined. 

G.I.5' CALCULATION OF LEACHING P 

Uranium parameters were calculated using two different sets of data in order to provide a range of 

possible values for the leaching parameters. An evaluation of the differences of the results can be 

found in Section G.I.6.1. The first set of parameters is found in T . These parameters 

were calculated based on off-site Cwl and Cw results. In the case higher of the filtered or 

unfiltered result was used. The filtered results of FEMP laboratory 

phase samples, sampled intermittently throughout both batch tests, :.plotted according to the time 

of the sample. Figures G.1-5 through G.1-22 present the data and the best-fit curve obtained from the 

data for each batch test. The concentrations at the best-fit curves were also used as the Cwl and Cw 

value for calculating C,, which are shown in Table G.1-11. 

s 

for the uranium liquid 

A similar mass balance was performed on the technetium-99 values obtained from th 
. . .,.,. i... . . . ../. ... 

laboratory. The results of the C, calculations are found in Table G.1-12. Because no d,&.,,were . . . . . . . . . . . 

taken for technetium-99 throughout the course of the batch test due to laboratory limitations, only one 

set of C, values were calculated using off-site data. 
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so for each sample is listed in Table G.1-13, in addition to the filtered 'Cwl result 

from the off-site laboratory. Using the equations presented in Section G.I.4.4, the 

i 

2 

spec& Val& ..... ..... .... of &, KLI, and Ku were calculated. Table G.1-14 presents the same calculations 

perf~kHl'using the estimated C, values based on the best-fit curves of Figures G.1-5 through . 
3 

..... ..... . . ... __... ..... ... ..... ... .... 
.................................. 

4 

G.1-22. Filtered leachate results were used to determine the leaching coefficients, since only the 

dissolved contaminants reach equilibrium with respect to solid phase concentrations. 

5 

6 

7 

The leaching coefficie 

applied for the calcul the uranium parameters. The results of these calculations are presented 9 

ations for technetium-99 were performed using the same equations 

etium-99 concentrations (Cwl and C,& were assumed to be at 

8 

in Table G.1-15. 10 

equilibrium because these values represent the only information obtained for technetium-99. 

G.I.6 DISCUSSION OF RESULTS 

The objectives for the OU3 leachability study 

discusses the results obtained in this study as 

the objectives relating to actual leaching of, 

objectives related to geochemical modeling 

ted in Section G.I.2.1. The following section 

ate to these objectives. Section G.I.6.1 details 

laboratory. observations. The study 

in Sections G.I.6.2 through G.I.6.5. . 

G.I.6.1 Leaching Studv Results . 

To determine the contamhxgt specific KL and K, values, it was firs 

equilibrium between the contaminant in a solid phase and the associa 

leachate. For the purpose of the study, this condition was met when 

concentrations were within ten percent of each other, as discussed 

concentrations were determined to have reached equilibrium, final liquid phase samples were taken 

and shipped off-site for ASL D analysis. The results of the off-site analysis were used to calculate the 

leaching parameters. The end points of the best-fit equilibrium curves shown on Figure G.1-5 

through Figure G.1-22 were also used to calculate the leaching parameters. These e 

used as filtered results for Cwl and Cw in order to evaluate the uncertainty of the results 

to determine the 

lved contaminant in the 

e uranium liquid phase 

ere 

L 

Initial Solid Concentration 

Determining a value for the initial solid concentration was accomplished through a mass balance on 

the final results of each of the batch tests. In order to account for the total contaminant mass in the 

system, the maximum of the filtered or the unfiltered result was used. In this way, the mass balance 

I I  
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e contaminant that was truly dissolved as well as the contaminant that was suspended 

es for uranium presented in Table G.1-10, ranged from 3 pg/g to 1,789 pg/g for 

concrete and 2,349 pglg to 90,274 pg/g for paint. The Cso values for technetium-99 shown in Table 

G.1-12 ranged from 0.50 pCi/g to 225 pCi/g for concrete and between 120 pCi/g and 2,287 pCi/g for 

ain a .range of initial concentrations for both uranium and 

technetium-99. 

One objective of the study was to estimate the potential leachate concentrations of the contaminants 

from the tested materials. These concentrations, in addition to solid phase concentrations, are used to 

calculate the leaching parameters. Section G.I.4 shows detailed derivation of the leaching parameters 

KLI, K,, and IC. Table G.1-5 lists the liquid phase uranium concentrations for results at the end of 

'batch test one and two, in addition to the final hase concentration. It is important to note that 

the filtered Cw results were used in the 

defined, in part, by the dissolved le 

1,060 pg/L for concrete and 142 pg/L to 26,400 pg/L for paint. Uranium C, ranged from 0.4 pg/L 

to 226 pg/L for concrete and 89 pg/L to 3,470 pg/L for paint. All leachate concentrations are much 

lower than the liquid phase,WAC of 69,000 pg/L. Uranium C, r 
for concrete and 2,020 pg/g to 74,600 pglg for paint. 

leaching coefficients, because equilibrium is 
. .  

Uranium C,, ranged from 1.0 pg/L to 

3 pg/g to 1,780 pglg 

Table G.1-6 presents the technetium-99 C,,, Cw2, and C, results. 

to 12,900 pCi/L for concrete and 81 pCi/L to 1,340 pCi/L for paint. 'C, values range from 2.8 

pCi/L to 1,800 pCi/L for concrete and 20.4 pCi/L to 538 pCi/L for paint. Technetium-99 

liquid-phase results exceed the liquid-phase WAC in some cases. Csz ranged from 0.3 pCi/g to 69.8 

pCi/g for concrete and 89 pCi/g to 1,480 pCi/g for paint. The final liquid phase c 

plotted against the final solid phase concentrations for technetium99 in Figure G.1- 

, demonstrates grouping of concentrations at high C;.and low Cw for paint. The gro 

the technetium-99 may be bound within the paint. 

dues range from 6.6 pCi/L 

. 

On the other hand, concrete shows a different trend. Regardless of the low solid phase 

concentrations, the C, values for cbncrete on Figure G.1-23 are high. Therefore, the technetium-99 
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ch readily from concrete, regardless of the solid concentration. Technetium-99 

rther described according to geochemical modeling in Section G.I.6.3. 
.... ..... .... ..... .... ..... ..... .... ..... ..... ......... ..... .... ..... .... ..... .... ..... :.:.:.:.. 

..... E u..~b.rl~m .......:......*......:'? a? Condition 

The uranium concentration curves (Figures G.1-5 through G.1-22) show that uranium leachate 

likely attributed to the sudden rise in pH for most concrete samples (see Table G.I-4 for pH values.) 

precipitated out of sol 

The final concentrati nt the equilibrium values for uranium. 10 

5 

concentrations generally decrease over time for both concrete and paint samples. The change is most 6 

7 

It was concluded tha um initially dissolved quickly, but as pH increased, the uranium slowly 

eochemical modeling results in Section G.I.6.2 support this conclusion. 

8 

9 

There is not sufficient data to determine if technetium-99 reached equilibrium. Similar studies 

performed on technetium-99 spiked cement (Broda 1988) suggest that there may not have been 

enough time for the technetium-99 to reach 

study, the technetium-99 equilibrium took as 1 

of technetium were used as representative v 

conditions. In some cases during the Broda 

1.00 days. The final liquid phase concentrations 

determination of leaching coefficients. 

a ,  
Another objective of the study was to determine the.exchangeab1e fraction of the contaminant. Based 

on final leachate results shqwn above, the extractable portion of u 
calculated. The results for uranium show that only a small fraction 

concrete samples. K, values shown in Table G.1-13 for concrete r 

percent. The paint results range from"0.475 percent to 41.4 perce e magnitude of the K, for 

the highest paint sample is caused by the low initial solid phase concentration found in the sample. 

The initial concentration was near detection limits and the final concentration was below detection 

limits. 

technetium-99 can be 

anium leaches from the 

0.052 percent to 4.0 

I 1  
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Due to a greater uranium Cw than CwI, K, is assumed to be 100 percent for concret 

sample did not follow the expected trend for concentrations between batch tests, and 

can not be explained in terms of colloidal particles formed due to high pH. Therefore, this sample is 
........... 

30 

31 considered an anomaly. Sample 48 can still be used to illustrate the low leaching potential of 

uranium. Although the sample leached much more in the second batch test than was expected based 

on the first batch test, the final C, was still low. 
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d results for technetium-99 found in Table G.1-15 show a range of leachable fractions. 

K, values range from 5.61 percent to 85.8 percent for concrete and 20.4 to 45.6 

. Because there was not sufficient data to determine if technetium-99 leaching results 

rium, the results for K, shown may not be entirely accurate. However, the results do 

show that technetium-99 does leach readily from concrete and less readily from paint. 

KL 

The final objective o 

tested material. The t 

described in Section. 

in the solid. K, describes the leaching only of the portion of the contaminant that is actually 

leachable. These parameters, when evaluated together, give information related to the overall 

y was to estimate the time rate of release of the contaminants from the 

of release is estimated by the leaching parameters KL1 and Ku. As 

.describes the leaching based on the entire mass of contaminant found 

leaching rate for the contaminant. High values of KLI show that very little of the contaminant will 

leach. That is, much of the contaminant is bounajn ..... the matrix itself and will not leach. Low values 

of KL1 suggest that most of the contaminant ma&"&the sample will leach. When Ku values are 
..... ...... . . . . . . . . . . . . . . .. .... 

,.:.. .. :.:.:... . . . , . . . . . . . . . . , .. .... . . . . . . . . . . . . _.,.. .... . . . . . . . . . . ......... . . . . . . . . . . . . . 
considered in addition to KLl values, a more realist@&aching rate can be estimated. High K, values 

associated with higher KL1 also indicate that the leachable fraction of the contaminant will leach 
. . 6::. . . ... . . . . . . ... .... ...... ...... . .  *. :::;:;:: .... _....._.....,_ 

extremely slowly. Low K, values indicate that the leachable fraction of the contaminant will leach 

quickly. Leaching coefficients calculated in Table G.1-13 for uranium in both concrete and paint 

samples are consistently high. KLI for uranium in concrete ranges bet.ween 300 L/kg and 29,400 

Lkg. For paint, K,, values are also high, ranging from 2150 L k  

from 0.6 L/kg to 7.02 L/kg for concrete and 55.1 Lkg  to 5,170 L/ 

than or equal to Cwl (explained above), there was one concrete re 

The KL results for uranium show that there is a very small fraction of contaminant that is leachable, 

and that it leaches quickly from concrete, and slowly from paint. 

Lkg. Ku values range 

aint. Since C, is greater 

an undefined K, value. 

In addition to detehnining leaching coefficients with the results from off-site data, th 

concentrations, based on the reasonable fit equilibrium curves ("best-fit") to the urani 

versus time charts. (Figures G.1-5 through G.1-22) were used in the calculation. Th 

developed based on scientific judgement. The differences in the results bound the possible variations 

in the data obtained from the laboratories. The results for Cwl were generally lower for the best-fit 

line than they were for the off-site data. The C, results from the best-fit line agreed well with the 

off-site data. The resulting changes in KL were significant. However, the leachable amount of 
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contaminant did not change significantly. The data taken from the best-fit lines supports the data 

e analysis; uranium will leach from concrete and paint only in small quantities. 

lists the leaching coefficient data . .  for technetium-99. K,, values for concrete are 

relatively low, ranging between 7.28 L/kg and 430 L/kg. Paint K,, values are significantly higher, 

falling between 728 L/kg and 1,940 L/kg. The K, values for concrete range from 1.94 L/kg to 

10.0 L/kg. The,paint results ranged from 37.8 L/kg to 422 L/kg. The low KLI results for 

technetium-99 show of it will 1each.from concrete. The low K, results show that it will 

leach quickly. 

G.I.6.2 Uranium Filter Series Results 

Paint and concrete leachate samples were filtered through a series of 0.45 and 0.2 micron filters as 
part of an initial investigation into the presence of colloids in the samples. Results in Table G.1-9 

report unfiltered, 0.45 micron filtered, and 0.2 micron filtered uranium concentrations for batch tests 

one and two. The ratio of unfiltered uranium 

concentration is defined here as an enri 

of colloidal formation of uranium particles 

for paint and concrete are given in Figures G.1-24 and G.1-25, respectively. 

tration to the 0.45 micron fraction uranium 

examine possible trends based on the degree 

e. Plots of this enrichment factor versus pH e' 
For batch test one paint samples, there is a slight reduction in the uranium concentration for the 0.45 

micron filtered samples relative to the unfiltered samples, but little d 

0.2 micron samples. An exception to this observation is sample 32, 

increases in the 0.2 micron fraction relative to the 0.45 micron fra 

explanation for the observed increase in uranium concentration in the 0.2 micron fraction at this time. 

Batch test two paint samples from all three fractions show little difference in uranium concentration, 

suggesting few, if any, colloids exist that are greater than 0.2 microns in size. This is borne out by. 

between the 0.45 and 

e uranium concentration 

e is no satisfactory 

the enrichment plot in Figure G.1-24 which shows all samples but one have enrichm of 1 to 

1.4. Figure G.1-24 also shows that enrichment factor is probably independent of pH. 

Uranium concentrations in the three fractions analyzed from batch test one concrete samples indicate 

substantial particulate and possible colloids are removed from the unfiltered sample when passed 

through a 0.45 micron filter. The enrichment factors in Figure G.1-25 show a range of 2 to 1,225 

and there is some indication of a weak trend with pH if the samples with the highest and two lowest 
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ors are omitted. Batch test two samples have markedly reduced enrichment factors, 

to 7, and these samples also'show a tendency to increase as pH increases. There is 

in the uranium concentration for 0.45 micron and 0.2 micron fractions, suggesting 

ds are present, they are finer than 0.2 mi'crons or greater than 0.45 microns. Laboratory 

observations indicate particulate matter was visible in the leachate, and it is assumed this particulate 

matter was derived from the dust on the cut concrete cores. 

Discussion in Section 

diverged from the cal 

than 0.2 micron in s 

known that colloid formation is enhanced at higher pH, notably for ions like uranium which have high 

charge and strong hydrolysis reactions (Kim 1991). 

will show that measured uranium concentrations on filtered samples 

lubility curve for CaUO, at high pH. This suggests that colloids less 

y to be present in leachate developed from concrete materials. It is 

G.I.6.3 Geochemical Observations on Results from Leaching Tests ..... ...... ...... . . . . . . . .. .... . . . . . . . . . 
Leachate results for paint and cement composit$s'&ples as presented in Tables G.1-7 and G.1-8 were 

i.. ... _L\. 

..i. . . . . . . , . ..n ,.. ... .. . ..... 7,  

........A. ....... ....:r. ;,:,:. 
entered into the EQ3/6 geochemical code (SeeAttacbment G.11 for a complete description of the code) .......... . ... ... ... 

../ f:" .... _.... ::::8'::: _.. 
to assess whether any aqueous. contaminant concentrations could be controlled by a solubility limit. 

Thermodynamic solubility calculations carried out with the EQ3/6 code are summarized using the 
saturation index (SI) (Table G.1-16). The SI is defined as the log of the ion activity product minus . 

the log of the solubility product. Uncertainty in the thermodynami in the calculations is 

estimated to be about f 0 . 3  SI units (Attachment G.II, Section G.II s, a mineral is considered 

saturated when the SI value lies between -0.3 and 0.3, undersaturat the value is less than - 
0.3, and supersaturated when the value is greater than 0.3. 

In Table G.1-16, a list of common minerals has been tabulated with the corresponding SI value for 

cement and paint leachate obtained by compositing individual samples. Most of the minerals listed in 

the table are known to nucleate and precipitate at ambient temperature. Therefore, 

state predicted for brucite, calcite, and gibbsite in the cement leachate indicates fine 

colloidal material were probably acidified and digested in the sample prior to analysis. 

the SI values are still useful to rank potential COC minerals that may be controlling COC 

concentrations in solution. Using uranium as an example, the most saturated uranium mineral in the 

cement leachate is CaUO,, while in the paint leachate soddyite and schoepite are supersaturated. For 

mercury in cement leachate, montroydite is predicted to be more stable than calomel, while no 
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era1 is predicted to' be saturated in paint leachate. Cr02 and Np02 are both predicted to 

aint leachate, but not cement leachate. When a COC mineral is saturated in the 

rresponding aqueous COC concentration is generally the maximum concentration that 

olution. Screening measured COC concentrations. with solubility calculations is useful to 

set priorities for further investigation. As indicated in Table G.1-16, CaUO,, soddyite, and schoepite 

should be investigated with respect to their role in controlling uranium concentrations in individual 

cement and paint leachate samples. 

Figures G.1-26 and G w plotted uranium analyses from batch tests one and two with the 
. . . . . . . . . 

predicted solubility aU04 and schoepite. On Figure G.1-26, the CaUO, solubility trend , 

lies well below the plotted data at high pH values and approaches one of the points near a pH of 9.5.  

There are several potential explanations for the divergence of the measured and predicted values. 

First, the instrument detection limit (IDL) for total uranium is near 0.2 parts per billion (ppb), and 

large scatter is associated with data sets in whi 

that the predicted CaUO, solubility is two ord 

uranium uptake on colloids generated from t 

uranium colloid formation are enhanced at 

large divergence of the theoretical and experimental values at high pH. Although the samples were 

filtered through 0.2 micron filters, as discussed in Section G.I.2.3, colloids in the range of 0.01 to 

0.001 microns are common., Therefore, a large fraction of the ur 

material at high pH. 

st measurements are near the detection limit (note 

gnitude below the IDL at pH 11.5). Second,' 

samples (e.g., alumina, silica, etc) and 

1991), which probably accounts for the 

e transported as colloid 

A different picture emerges on Figure G.1-27 for the paint samples 

acidic pH values. There is good agreement between most of the measured uranium concentrations 

and theoretical schoepite solubility trend, indicating few colloids are generated from the leaching of 

the painted metals. Laboratory observations of yellow solutions and precipitate are also in agreement 

with the precipitation of schoepite in these batch tests. Points that lie below the s o h  

indicate insufficient uranium is present to reach the solubility limit or more time is 

leaching of the sample. It was noted above that soddyite i s  also supersaturated in 

generated from paint samples. However, the solubility trend for soddyite lies below 10 ppb, 

indicating soddyite may have difficulty in nucleating and precipitating from these solutions. 

ned at neutral to slightly 

. . . . . . . . . . . 
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the leachability study data, technetium-99 exhibits little or no affinity to concrete. 

, technetium-99 leaching into and out of the concrete matrix is controlled primarily by 

ta obtained from the characterization . .  process, summarized in Section 3 of this report, 

support the diffusion characteristics of technetium-99. 

The distribution ,of technetium-99 in several representative concrete cores was examined with a 

diffusion model to i 

from the concrete. T 

appropriate bound conditions : 

the hypothesis that diffusion will control .the release of technetium-99 

1 is based on the following solution to Fick’s second law for the 

C = Cierfc{x/2(D=?)o~5} 

where 

C = concentration at depth x ( concrete surface at time t (sec) since diffusion 

began 
0 

Ci - - initial concentration 

effective diffusion coefficient D* - 
erfc = complementary error function 

- 

A value of lo-’ cm2/sec was used for D’ based on diffusion studies with technetium-99 and concrete at 

Oak Ridge (Lee 1993). Results from this analysis are presented on .I-28 and G.1-29. 

Figures G.1-28 and G.1-29 plot the measured technetium-99 values 

modeled diffusion profiles. The good match between measured and predicted concentration profiles 

suggests that diffusion is the primary mechanism responsible for technetium-99 distribution in the 

cores. Based on the diffusion profiles, the original surfaces of cores 13A-007R and 13A-001A were. 

rete cores and the 

exposed to the greatest technetium-99 concentration (Figure G.1-28) and cores 13A- 4R-00 1 

to the least (Figure G.1-29). 

G.1 .6.5 Analysis of Concrete Longevity 

Based on the composite leachate analysis obtained from the cement leaching tests (Section G.I.3), 

dissolution rates of common cement phases were estimated to obtain an estimate on the longevity of 
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erials exposed to percolating fluids in the on-property disposal facility. The calculation 

based on the following assumptions: 

number of moles of the common cement phases (ettringite, hydrogarnet, tobermorite, 
portlandite, and reactive alkali) in 100 grams of ordinary Portland cement are estimated 
with a modified Bogue calculation (Taylor 1964). 

The average mass of concrete cores in the leach tests is 265 grams and 3.5 liters of 
solution are used in each test. 

gregate and cement paste is approximately equal, and the concrete is 
paste and 40 percent aggregate. 

period is 30 days. 

0 All sulfate detected in the leachate originates from the dissolution of ettringite 

0 All aluminum detected in the leachate, minus the mass needed to form ettringite, originates 
from the dissolution of hydrogarnet (C%Al2O6~6H2O). 

All silicon detected in the leachate 
( Ca&O1,* 10. 5Hz0). 

es from the dissolution of tobermorite 

0 All calcium in the leachate, minus the mass needed to forh ettringite, hydrogarnet, and 
tobermorite, originates from the dissolution of portlandite (Ca(0H)J. 

All potassium and sodium in the leachate originates from the reactive alkali species KOH 
and NaOH. . ..r. ... ..... . ......... ............. i..... . . :.:.:. 

..:.:.:.: :.:.:.:. 
.:.:.:.:. .... ..... 
......... ..... .... 

A summary of the modified Bogue calculation and estimated dissolut of the common cement 

minerals, is given in Table G.1-17. Using NaOH, which is one of th undant cement phases 

having one of the greatest dissolution rates, as an example, about one kilogram of cement per year 

can be dissolved. Based on an estimated 156 x lo6 kg of cement paste in the concrete, applying the 

above estimate to the total mass of cement paste yields 156 x lo6 years to remove the concrete by 

dissolution. However, it must be noted that dissolution rates are not linear when ext 

long time periods. As dissolution proceeds, the surface area of the dissolving materi 

enhancing the dissolution and increasing the rate of dissolution. If one assumes an i 

dissolution rate of four to five orders of magnitude as time increases, than the estimated longevity of 

the concrete falls to between 1,500 and 15,000 years. The lower end of this range is in agreement 

with observations of primitive cements used in Roman aqueducts, which remain in remarkable 

condition 1,900 years after their construction (Bogue 1955). 
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rption batch test, 18 samples were analyzed for leachability characteristics of 

9. The six paint samples and twelve concrete samples were representative 

order to conservatively bound the maximum contamiiation of the media, as well as to represent the 

various solubility classes for the contaminants. The solubility classification results were inconclusive, 

as both uranium and technetium-99 leaching results did not correlate to the assumed solubility classes. 

edominant media forms in the OU3 waste stream. Sample locations were selected in 

K, results for urani at very little will leach'from concrete. Colloid formation could have 

caused uranium resul.&iQ. aphgar as if more uranium leached than was actually in solution. The effect . 

of this would have been to conservatively raise K,. Even with possible colloid interference, K, 

values for concrete are less than 0.5 percent, showing that little uranium will leach from concrete. 

The paint samples agreed well with the theoreticaf,data .:::::::::: provided by geochemical modeling. With the 

exception of a questionable result (see Section :.:. G.&-2), ....../. the paint samples leached less than twenty 
. 

......... ..L 

..i_ ..,.... .. .:::: ......,.,.,.,.,.. :::A:::. .... . . . . . . . . . . . . . . . 
percent of the uranium contamination present,? Thisffiortion of the uranium will leach at a moderate 

rate, based on the values obtained for KG. 
. ..... ...... i... . . . . , . ..... .... ,... :.:.:.:.: .... ...,. s:;::::::...; 

Paint and concrete analyses for technetium-99 showed two differing results for leachability. In the 

concrete samples, the technetium-99 appeared to leach readily with 

Subsequent geochemical modeling suggests that the technetium-99 1 

for concrete. The results of the laboratory analyses correlate well w 

the geochemical model. It is expected most of the technetium-99 

controlled by diffusion 

redicted results based on 

Paint leachability results for technetium-99 show that there is some affinity between technetium-99 

and the matrix. Although organic fixation of technetium-99 is a possible cause of the affinity, the 

data is not sufficient to draw such a conclusion. 
. . . . . . . . . . . . . 

. . , . . . . . . . . 
As stated in Section G.I.6.1, it is suspected'that the technetium-99 liquid phase conce 

not reach equilibrium. In this case, the KL and K, parameters will be unreliable. At any rate, the 

measured concentrations show that technetium-99 does not follow a linear isotherm, as previously 

assumed. Because of the uncertainty in the equilibrium concentrations and the possibility that 

technetium-99 does not follow a linear isotherm the leachability parameters are ultimately . 
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hese parameters cannot be used to gain insightful information to the leachability of 

It must therefore be assumed that technetium-99 will leach readily from my matrix. 
.... .... ........ .......... ..... ..... .... ,;<:2:. :,:.:.:.. ..... ..... .... .... 

..:.: _..(. ..... ..... ........ .... .... ...... .:.: . . . . . . . . . .  :.:.:.:.. . . . . . . . . . . . . .  ..................... . . . . . . . . . . .  .................. ............... 
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TABLE G.1-1 
CORRELATION OF K L  STUDY SAMPLES TO RI SAMPLES 

39 9A 
40 3J 

41 2A 

Concrete 9A-010 Enriched Uranium Casting (2) LOW High 
Concrete . 3J402A Combined Raffnate High , LOW 

Concrete 2A-022 Drum Digestion (2) High L O W  

3J403A 
3J-004A 

2A-023 

West Metal Dissolution (2) 
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TABLE G.1-7 

1 

1 

1 

*' 7 1 1 2  

Paint , Antimony 12.9 

Paint Arsenic . 1.0 P a  

Paint Barium 37.8 P a  

1 I Paint 1 Aluminum I 548 I P a  

1 

1 

Paint Beryllium 0.1 PgL  

Paint Cadmium 4.1 P g k  

1 

1 

Paint Calcium 17100 P g L  

Paint Chromium 6.5 CCgL 

I P a  
1 Paint Silver 1.7 

1 

1 

1 

Paint Sodium 2970 Pi+ 

Paint Thallium 1.5 P a  

Paint. Vanadium 1.1 
~~ 

1 

1 

1 

Paint zinc 2160 P g k  

Paint' Chloride 0.5 m g k  

Paint Sulfate 38.8 mgL 

~~ 

1 Paint Nitrate 25.3 m g k  

1 

1 

1 

Paint Total Inorganic Carbon 1 m a  

Paint Total Organic Carbon 7.9 m g k  

Paint Fluoride 8 m g k  

I I I P g L  
2 Paint Potassium 9484 

~ ~~ 

2 Paint Silicon 9486 P g L  

2 Paint Sodium 8848 P g k  

2 

2 

2 

1 Concrete Aluminum 1120 

1 Concrete Antimony 12.9 

DRAFT 

Paint Aluminum 100 P a  

Paint Calcium 70,200 P g L  

Paint Magnesium 2500 F g L  



? 

1 

1 

TABLE G.1-7 

Concrete Ammonia 0.26 m g k  

Concrete Nitrate 63.3 m g k  

1 Concrete Magnesium 2590 

1 Concrete Manganese 19.6 P g k  

1 Concrete Mercury 0.1 ak 

___ 

1 

1 

~~~ ~~ ~ ~ ~ ~~ - ~ ~~ ~ 

Concrete Total Organic Carbon 7.2 m g k  

Concrete Total Inorganic Carbon 4.1 m g k  

1 

1. 

Concrete Fluoride 0.79 m g k  

Concrete Phosphate 0.1 m g k  
_ _ _ ~  ~ 

1 

2 

2 

Concrete Total Dissolved Solid 408 m g k  

Concrete Aluminum 171 P g k  

Concrete Calcium 5050 U d L  

Bold values denote 112 Minimum Detectable Concentration (MDC) for results reported < MDC. 

DRAFT 

2 Concrete Magnesium 1270 P g k  

2 Concrete Potassium 1 loo Pgn- 

2 Concrete Silicon 792 

2 Concrete Sodium 788 

2 Concrete Sulfate 0.5 - 
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TABLE G.I-8 
RADIOLOGICAL COMPOSITE RESULTS 

I 1 I Paint I 7.69 I 
I 1 I Paint /Plutonim-238 I 21.95 I 

1 I Paint IPlutonium-239 I 9.9 
1 Paint IRadium-226 0.443 

1- 1 I Paint IRadium-228 I 1.62 -1 
1- 1 I Paint Istrontium-90 I 0.928 I 
1- 1 I Paint IThorium-228 I 1.26 I 
I 1 1 Paint IThorium-230 I 4.83 -1 
I I I Paint IThorium-232 I 1.12 
I 1 I Paint Iuranium-234 I 2550 I 

NOTES: 
Bold values denote 1/2 Minimum Detectable Concentration (MDC) for results reported < MDC. 

DRAFT 



TABLE G.1-9 
URANIUM F'ILTER SERIES RESULTS 

NOTES: 

. Bold values denote If2 Minimum Detectable ConcenPation (MDC) for results reported < MDC. 
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TABLE G.1-16 

SATURATION INDICIES FOR MINERALS 
IN COMPOSITE CEMENT AND PAINT LEACHATES 

Mineral Formula (name) 

Mg(OH), (brucite) 
CaCO, (calcite) 
Hg,CI, (calomel) 
CaUO, 
CQ 
PbCrO, (crocoite) 
CaMg(CO,), (dolomite) 
WOH), 
CaF, (fluorite) 
Al(OH), (gibbsite) 
cas04 (gypsum) 
HgO (montroydite) 
NPO, 
NpO,OH(a) 
Ca(OH), (portlandite) 
UO,-2HZO (schoepite) 
SiO,(a) 
(VO~,SiO, -2H,O (soddyite) 
Ca&0,,.10.5H20 (tobermorite) 

SI'" 

Eh = 485 mV 
Cement Paint 

p H =  11 pH = 6.6 
Eh = 485 mV 

0.806 
1.49 1 
1.709 
4.327 -- 
-7.013 
2.753 
0.012 
- 1.567 
0.464 

6.988 
-3.850 

-3.026 
-7.288 
-4.196 ' 

-3.109 
-2286 
-1.464 
-0268 

9) 
-3.209 
-1.257 
- 1.572 
1.884 

-0.496 
-5.637 
0.420 

1.371 
-0.285 

-2.496 
- 1.786 
0.420 
1 

- 
0.410 

7.24 1 
-0.618 

- 
(') Saturation Index (SI) equals the log of the ion activity product minus the log of the solubility product. SI 

values between -0.3 and 0.3 indicate the solution is saturated with the indicated mineral. SI values less than 
-0.3 indicate undersaturation and values greater than 0.3 indicate supersaturation. 
SI I -7.6. SI values lower than -7.6 are not printed in the output data set. @) 
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TABLE 6-1-17 

RESULTS OF MODIFIED BOGUE CALCULATION 
AND ESTIMATED DISSOLUTION RATES FOR COMMON CEMENT MINERALS 

Mineral Formula Bogue Result Dissolution Rate(*) 
moYlOO g cement moWsec 

ettringite Ca&l.#O,hO6.32H@ 7.66 x l o 3  7.02 x lo-'' 

tobennorite Ca$i,O,,.I 0.5H20 5.90 x IO' 4.88 x lo-'' 

reactive alkali 
reactive alkali KOH 3.61 x 10-3 7.87 x 10" 

(') Based on analysis of composite cement leachate after 30 day leach test 

hydrogarnet CqA1206 6H'O 6.84 x IO" 2.10 x lo-'' 

portlandite Ca(OH), 5.81 x 10" 2.27 x 10-9 
NaOH 3.66 x 10-3 1.10 x 10-9 

DRAFT 
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Computer simulations were performed with the EQ3NWEQ6 geochemical code (Wolery 1992; 

Wolery and Daveler 1992) to estimate the chemical composition of leachate from the on-property 

disposal facility. The simulations involved titrating solid phases into solution until thermodynamic 

equilibrium is reach 

phase available for 

reached a solubility 1' 

solubility limit is reached, the reported constituent concentration is the maximum predicted 

ioncentration that could exist in leachate from the disposal facility. In cases where a solubility limit 

is not reached for a constituent of concern (COC), the COC concentration is not reported in the 

geochemical model results. 

pect to the solubility of the added phase or until the mass of the solid 

is exhausted. In these simulations, most of the modeled constituents 

respect to a solid phase, but several constituents did not. When a 

Mineral solubility calculations were perfo 

Version 3245R124; EQ6 Version 3245R1 

National Laboratory (Wolery 1992; Wolery and Daveler 1992) for predicting the behavior of metals, 

e EQ3/6 geochemical computer code (EQ3 

was developed at Lawrence Livermore. 

radionuclides, and other contaminants in the natural environment. Thermodynamic data for organic 

COCs is not available, so organic COCs are not modeled. The EQ3/6 computer code is an industry- 

standard geochemical model that performs solubility and speciation' 

reaction-path modeling. These calculations involve the simultane of equations describing 

the mass balance of each component, mass action expressions for 

oxidationheduction reactions, and electrical balance constraint. Activity coefficients of aqueous 

species are approximated with the B-dot set of equations, which are valid up to the ionic strength of 

seawater. 

form) calculations and 

........................................... ..._.__.__.,,, . ............... .... ... .:.. 33s -.::;z 
The EQ3/6 code accesses a database containing the thermodynamic properties of 78 elemgh,  '862 z;; ..... 

. aqueous species, 886 minerals, and 76 gases. This database includes 57 aqueous uranidkpecies .:;.:.:. and 

160 uranium-bearing minerals, constituting the most complete database available for modeling the 

behavior of uranium in natural waters. 

problems, such as the speciation of seawater (Nordstrom 1979), basalt/seawater interactions 

(Bowers et al., 1985) and numerous comparisons with experimentally determined mineral solubilities 

(Jackson 1988). Benchmark comparisons with the results of similar codes (e.g., PHREEQE) have 

.......I.. .._.. .....,. . . . . . . _... :<.:.:.:.. . 

EQ3/6 has been validated using standard geochemistry 
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by INTERA (1983), Nordstrom (1979), Kincaid and Morey (1984) and 

rtion of the code that calculates the initial aqueous species distribution with 

concentration data provided by the user and computes the saturation indices of pertinent minerals. 

The saturation index is defined as SI = log(QK), where Q = the ion activity product ,and K = 

equilibrium constant. An SI of greater than zero, zero, or less than zero corresponds to a mineral 

that is either supersa 

speciation model, E 
writes this informati 

turated, or undersaturated, respectively. After computing the 

tes a mass balance for each chemical element and charge balance and 

p file that is used as an input file by EQ6. EQ3 differs from EQ6 in 

that EQ3 identifies minerals that are supersaturated and undersaturated, but it cannot precipitate and 

dissolve the pertinent minerals. 

The EQ6 portion of the code performs all 

calculations. Reaction-path (chemical evoluti 

equilibrium problems in reacting systems c 

reacting system may consist of water (rai 

through, and equilibrates with, waste solids and natural minerals in compositionally distinct horizons 

(e.g., rainwater reacts with soil and cement debris waste to form the soil/cement'leachate). The 

chemical evolution of the reacting system is driven by dissolution and 

solids. and/or ,by changes in temperature and pressure. Along each st 

code computes the precipitation and dissolution of minerals based on 

solubility equilibrium with water. Thus, EQ6 differs from EQ3 by 

(SI > 0) to precipitate from solution and undersaturated minerals (SI < 0) to dissolve. 

of EQ3 as well as reaction-path 

ling simulates a sequence of thermodynamic 

ater and minerals or other solids. The 

ater, surface water, etc) that migrates 

itation of minerals or 

e reaction path, the EQ6 

ction expressions for 

supersaturated minerals 

Limitations of, and uncertainty in, the modeled concentrations must be considered when interpreting 

the results presented in the following sections. Constituent concentrations controlled 

of a solid phase are estimated using thermodynamic data that can be quite varied fro 

The uncertainty in the thermodynamic data used to estimate the solubility concentratio 

modeled constituents is estimated to be f 0.3 saturation index (SI) units (Wolery 1992; Wolery and 

Daveler 1992). This uncertainty corresponds to an uncertainty in the reported aqueous concentration 

of f 50 percent (e.g., 50 f 25 parts per million [ppm]). Additional details on the geochemical code 

and uncertainty analysis are provided in Section G.II.7. . 

. . . . . . . 
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al limitation of geochemical modeling of leachate concentrations is the lack of kinetic 

lution and .precipitation rates of solid phases. Thermodynamic data used by the 

e most stable phase under the given chemical conditions, but thermodynamic data do 

1 

2 

3 

e required to nucleate and precipitate (kinetic factors) the indicated solid. In this 4 

study, solid phases that control constituent concentrations in solution have all been screened to 

Two solubility examples on carbonate minerals in soil and cement phases in concrete are given to 

5 

6 provide assurance that these phases can dissolve and precipitate under ambient temperature conditions. 

7 

illustrate this point. 

Soils collected from Environmental Management Project (FEMP) site were used to ' 

conduct solubility experiments on uranium solids that are present in the soil (Lee et. al. 1993). These 

studies indicated that the solution contacting the soil required approximately one year to reach 

saturation with respect to the carbonate minerals calcite and dolomite. Given that soil infiltration 

rates are estimated at 0.89 inches per year ( 

multi-layer cap is about two feet (Section G.2) 

with the carbonate minerals in the soil. 

3) and the thickness of the clay layer in the 

time is available for the solution to equilibrate 

With respect to the equilibration of contact solutions with concrete, leaching experiments conducted 

on concrete cores by Operable Unit 3 (OU3) (Attachment G.1) indicated that the pH of the solution 

rises to values above 11 over a time period of weeks. Portlandite ( 

generally controls the pH of solutions contacting concrete or cemen 

solution is saturated with respect to portlandite, the equilibrated p 

concrete leaching experiments recorded pH values greater than 11 

is the cement phase that 

terials. When the 

2.7. Given that the 

of weeks, it can be seen 
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that a period of months is probably sufficient to saturate the solution with portlandite. Again, noting 

that infiltration rates through the disposal facility are estimated at 0.89 inches per year and the 

24 

25 

thickness of the debris in the cell varies from 25 to 50 feet (Section G.2), ample time is available for 26 

. . . . . . . .  . . . . .  :< 27 

.:.:,:.L:.:'.:.~.:.:.:.:.:.:.:,~:,:.:.:,: 
:.:.. ......... ...:.:.:. ................................. . ..... .:.:.:.:. 
. . . . . . . . . . . . .  .:.:.:.:. 
. . . . . .  .... ..... 

infiltrating water to equilibrate with cement phases. 
..... .... ..... .... ..... .:.:.:.:. ..... ......... .... ..... .... 
:::*: 

Chemical conditions the on-property disposal facility will be controlled by the interact& .................. of ....................... 

28 

29 

infiltrating water with the materials placed in the facility. As discussed in Section G.2.4, it is 30 

assumed that a minimum 2:l soil to debris ratio would be maintained during construction of the 

facility. 
31 

Therefore, approximately 67 percent by volume of the materials placed in the debris layer 32 

33 within the disposal facility will be contaminated soils, and approximately 33 percent by volume will 
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oncrete, cementicious materials, metals , and other materials. Concrete and cementitious 

t for 60 percent by volume of the non-soil materials, and they are the most 

aching relative to other waste categories. Therefore, the discussion of chemical 

the disposal facility will focus on infiltrating water reacting with contaminated soil and 

concrete materials. To account for COC mass in other non-cement debris, the COC source terms for 

all debris are included in the cement endmember. 

For the conceptual 

soils are used as void 

infiltrating water wi 

yielding leachate that is a mixture of a cement endmember and a soil endmember. The geochemistry 

of the leachate will be dominated by dissolutiodleaching reactions between water and soil, as soil 

comprises the majority of the material placed into the cell. Therefore, chemical reactions in the 

waterhoil system will be summarized first the waterkement reactions, and ending with 

on of materials in the disposal facility, it is assumed that contaminated 

een blocks of ‘rubble such as concrete (Section G.2). Therefore, 

act with the soil matrix and cementicious rubble in the debris layer, 

, the leachate mixture results. 

G.II.2 CHEMICAL REACTIONS BE RATING WATER AND SOIL CAP 

The geochemistry of the leachate will be controlled by the initial pH and composition of the 

infiltrating water, the activity of carbon dioxide (COJ in the waterhoil system, and the solubility of 

various minerals or leaching of solids in the soil. In this discussio 

water will first pass through a clay cap comprised of minerals and or 

found in FEMP soils. F E W  soils contain approximately 48 percent 

carbonate minerals, four percent organic material, and one percent 

mineralogical summary of FEMP soils is provided in Table G.D[-1. The most soluble minerals listed 

are the carbonate minerals, which will control the chemistry of the infiltrating water. 

umed that infiltrating 

erial similar to those 

minerals, 47 percent 

roxide minerals. A 

At the FEMP site, the moderately low pH of the rainwater (about 5) is raised by dis 

with carbonate mineral fragments (dolomite and calcite) present in the clay soil cap. 

dissolution reactions are most likely to occur in the.upper few feet of the clay soil cap, 

infiltration rate is conservatively estimated to be on the order of 0.89 inches per year. The pH of the 

waterhoil system will be buffered in the range of 7 to 8 by carbonate mineral (e.g., calcium 

ctions 

3 

4 

5 

6 

7 

8 

9 

10 

I I  

12 

13 

14. 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

G.II-4 



FEMP-OU3-RIIFS-DRAFT 
September 11, 1995 

aCO,]) dissolution, C02 dissolution, and carbonic acid (H2C03) dissociation. Important 

aCO, + H20 * Ca+’ + HC03- + OH- 

(3) H2C03 * H+ + HC03- 
.CO2 + H20 * H2C03 

The dissolution of CaCO, in water (Reaction 1) contacting air containing about 0.03 percent CO, 
results in an equilibr’ f about 8. Lower pH values are generally observed in FEMP soils 

because CO, activity 

equilibrated with air, 

Measurements of the 

from 

partial pressure of approximately 

Reaction 2 to the right to produce more H2 

lowers the pH (Reaction 3). The large res 

the soil) and biogenic sources of CO, allow 

8 by the interplay ,of the above three reactio 

1 pressure of COJ in the soils is greater than in rainwater 

composition of organic debris and respiration of microorganisms. 

n of gas samples from soils generally show C02 partial pressures 

to lo-’ atmospheres (Freeze and Cherry 1979). Rainwater equilibrated with air has a CO, 

atmospheres. The higher C02 activity in soils drives 

issociates immediately to release H+ and . 

nate minerals (approximately 47 percent of. 

soil system to be buffered between pH of 7 and 

. .  

Silicate minerals present in the soil (e.g., quartz, feldspar, and clay minerals) have less influence on 

the chemistry of the infiltrating water due to their low solubilities (relative to carbonate minerals) at 

near neutral pH values. These minerals provide silica, potassium 

trace metals to the infiltrating water via dissolution and ion-exchang 

urnhum, and various 

Based on the above assumptions and expected geochemical reactio 

water is groundwater obtained from F E W  Type 1 (perched water) background wells. Therefore, it 

is assumed that FEMP perched groundwater is the infiltrating water that enters the disposal facility to 

react with contaminated soil and concrete. The composition of the FEMP perched 

source loading terms used for input data in the geochemical model are summarized 

Source terms for the model were obtained by converting .the total mass of the const 

soil estimated to leach in 70 years (Table G-7) and cementicious materials (Table 

dividing the number of moles by the expected 70-year infiltration water volume (1.58 x lo8 liters). 

Note that the source term for chromium in non-cement debris reflects removal of the chromium 

component in stainless steel, for the purpose of geochemical modeling as this is background for 

stainless steel and stainless steel is not expected to corrode to any significant degree. Based on the 

ood analog for infiltrating 
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er composition in Table G.11-2 and the EQ3/6 model results, individual chemical species 

present in FEMP perched water are given in Table G.II-3. 

oxidation (redox) potential (expressed as Eh) of the infiltrating water/soil cap system is 

expected to be similar to conditions measured in FEMP perched water. Measurements of Eh at four 

monitoring wells in the glacial overburden (wells 1012, 1058, 1059, and 1124) ranged from 84 to 485 

millivolts (mV), ove 

is transitional betwe 

correspond to an oxy 

485 mV) atmospher 

(e.g., chromium and uranium), oxidizing conditions (Le., Eh = 485 rnV) were selected for the 

computer simulations of leachate development. 

range of 6.9 to 7.7. These Eh values correspond to an environment that 

g and reducing (84 mV) to oxidizing (485 mV). The cited Eh values 

partial pressure of approximately lo4 (Eh = 85 mv) and (Eh = 

f 7. As many metals are more mobile under oxidizing conditions' 
. .  

' 

As the mineralogy of the contaminated soil an oil cap is similar, there will not be a significant 

enters waste material layer in the 

disposal facility. Table G.II-4 summari 

These results can be compared to Table G.II-3 to examine the similarity in the composition of these 

waters. The difference in the reported compositions are due to the concentrations of the radiological 

and inorganic potential br-ough COCs (chromium, mercury, * 237, strontium-90, 
technetium-99, and uranium), which were added to the soil leachat 

simulation. The contaminant sources of the radiological and inorg 

in the soil that were estimated to leach in the first 70 years were 

water that passes through the disposal facility in 70 years (Le., 1.58 x 10" liters). Four of the six 

potential breakthrough COCs (chromium, mercury, neptunium-237, and uranium) in the soil reached 

a solubility limit. Strontium-90 and technetium-99 did not reach a solubility limit. 

composition of the soil leachate endmember. 

ion during the computer 

tial breakthrough COCs 
volume of infiltrating 

Figure G.11-1 summarizes the solubility curves and concentrations for uranium and c . . .,.,_ 
i... . . ......... 

increase in pH shown on the chart corresponds to the infiltrating water @H = 7.1) react@& .;.::;;:;*...:.:... with 

contaminated soil to form the soil leachate endmember @H = 7.4). The chromium concentration is 

controlled by chromium dioxide (Cr03 over this pH interval, rising from 5.58 x 10" ppm at a pH of 

about 7.1 to 2.15 x 

curve for CrO, is very sensitive to the Eh of the solution, with solubility increasing as the oxidation 

ppm in the soil leachate endmember at a pH of about 7.4. The solubility 
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artial pressure of 0, increases. CrO, is destabilized under. oxidizing conditions by the i 

romium (Cr) (IV) to Cr (VI) as follows: 2 

3 

.Cr02 + MO, + OH- * H+ + Cr04-2 4 

Reaction 4 indicates that, under oxidizing conditions, the solubility of CrO, is enhanced as pH 

5 

6 

increases. Hence, the slope of the CrO, solubility curve increases as pH increases. 7 

For uranium, the incr 

addition of the urani 

constant, resulting in an increase in the uranium concentration from'3.45 x lo-' ppm to 8.23 x lo-' 

ppm as the pH increases from approximately 7.1 to 7.4. 

e solubility of soddyite (Figure G.11-1) as pH increases reflects the 

erm to the soil leachate while'the silica concentration remains 

Solubility curves for neptunium-237 and 

concentration decreases from 6.70 x 10" ppm 

concentration is predicted to be control1 

solubility of calomel (Hg2C1J is' predi 

ppm. Note that the reported Hg,C12 solubility limit is dependent on the concentration of chloride ion 
in solution and the amount of chloride present in the contaminated soils. If the chloride ion 

concentration in solution increases above the 40 ppm value used in 

concentration will decrease further. Likewise, if the chloride ion c 

below 40 ppm, the mercury concentration will increase. 

wn on Figure G.II-2. The neptunium-237 

x' 10" ppm as pH increases and the 

ty of neptunium dioxide (NpOJ. The . .  

oncentration of mercury at about 4 x 10" . 

ation, the mercury 

n in solution decreases 

For strontium-90, solubility was not reached in the modeling because the mass of total strontium in 

the system is not known. Strontium consists of four principal, stable isotopes: strontium-84 (0.56 

percent), strontium-86 (9.86 percent), strontium-87 (7.00 percent), and strontium-88 (82.58 percent). 

As the anthropogenic input of strontium-90 is a very small fraction of the mass of to 

(e.g. 3.8 x lo-", see below), a solubility analysis cannot be conducted unless the total 

strontium in the system is known. For example, if the strontium-90 background value 

mg/L (DOE 1994) is used in the geochemical model to evaluate solubility in FEW groundwater, the 

results show no saturated strontium solids. However, if a total strontium value of 4.0 x lo-' mg/L is 

used, the groundwater is predicted to be saturated with respect to strontianite (SrCO,). Groundwater 

data gathered from wells around the Fernald Site by the U.S. Geological Survey indicate total 

. . . . . . . . . 
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rations vary from 0.22 to 1.1 mg/L (USGS 1984). Therefore, the total strontium 

me FEMP groundwaters is likely to be controlled by strontianite solubility, but 

cannot be evaluated without the total strontium concentrations. 

G.II.4 CHEMICAL REACTIONS BETWEEN INFILTRATING WATER AND CEMENTICIOUS 

MATERIALS 

The infiltrating wate 

materials. Concrete 

percent portland 

principal phases: tob 

‘ (Ca3~,0,.6H20), and ettringite (Ca&12(SO$0,.32H20) (Bogue 1955). The mass fraction of these 

phases in Portland cement can be estimated with the Bogue calculation (Bogue 1955), which yields 

0.38 tobermorite, 0.34 portlandite, 0.20 hydrogarnet, and 0.08 ettringite. The solubility of these 

phases is predicted to increase in the order list 

soluble). Reactions between the cement phases:: 

nters debris layer of the disposal facility will react with the cementicious 

and floors at the FEMP are assumed to contain approximately 67 

and 33 percent limestone aggregate.’ Portland cement contains four 

a&O17. 10. 5H20), portlandite (Ca(OH)d, hydrogarnet 

ve (Le., tobermorite least soluble, ettringite most 

ltrating water release d c i u m  (Ca”), 
.:.:. .:.:.:.:.. .:.: .......,.,.,...,... :.:.:.:., 

hydroxide (OH-), aluminum (Al+3), silicate (!$fO;”)%nd ’ q::::::.. sulfate (SO,-’) ions to the solution via the 

following ‘reactions: 
.......... ,... :&!: .... ..................... 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

(5) Ca.&O17.10.5H20 * 5Ca+Z + 6Si0,O + 100H’ + 5.5H20 19 

(6) Ca(OH), * Ca+’ + 20H- 20 

(7) Ca3AI,0,~6H,0 * 3Ca” + 2Al+3 + 120H- 21 

(8) C@2(S04)306~32H20 * 6Ca+’ + 2AP3 + 3SOi - + 26H20 22 

23 

24 . The hydroxide ion raises the pH of the infiltrating water, and this, c ith the increase in the 

concentration of calcium ion, leads to precipitation of calcite by the foliowing reactions: 

(9) OH- + HCOi * H20 + C03-’ 
(IO) Ca+2 + COi2 * CaCO, 

Note that the infiltrating water (Table G.II-3) is already saturated with respect to cal 

presence of calcite in the clay soil cap (Table G.II-1). Therefore, the infiltrating wat 

concentration of calcium and bicarbonate ion prior to contacting the concrete (Table 

increase resulting from Reactions 5 through 8, in addition to the high concentration 

causes Reaction 9 to produce carbonate. The carbonate produced in Reaction’ 9, along with the high 

levels of calcium already present in the infiltration water, favor the production of calcite 

(Reaction 10). 

31 

32 

33 

34 
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cementicious material and 

ltration volume over 70 

58 x 10' liters). Table G.11-5 suminarizes the simulated composition of cement leachate 

for principal ions and the six radiological and inorganic potential breakthrough COCs. As stated in 

Section G.II.1, organic COCs were not modeled due to the unavailability of thermodynamic data. 

Figures G.11-3 thro 

237, and uranium. 

rize the solubility curves for chromium, mercury, neptunium- 

-90 and technetium-99 concentrations did not reach a solubility limit. 

Uranium and neptu 

develops, uranium concentration is predicted to be controlled by soddyite ((UOJ2Si04*2H20) 

solubility until a pH of about 8.5 i s  reached. Above a pH of about 8.5, soddyite becomes unstable 

and calcium uranate (CaUO,) is predicted to be the stable phase. At the endpoint pH of 12.7, the 

uranium concentration in equilibrium with icted to be 3.5 x lo-* ppm, indicating the 

insoluble nature of CaUO, at high pH levels. 

lubility are summarized on Figure G.11-3. As the cement leachate 

The neptunium-237 concentration is contr 

increases, reaching a minimum at a pH of 9.5. Above a pH of 9.5, the amphoteric behavior of 

neptunium results in an increase hconcentration to a final value of 3.05 x lo5 at a pH of 12.7. 

and concentration decreases initially as pH 

Figure G.II-4 shows chromium concentration to be controlled by C 

lead is not a post-remediation COC for OU3, but all elements are 

calculation) solubilities over the pH interval of about 7 to 8.5 and 

pH of about 10.5, there is no predicted stable phase for chromium under the simulated oxidizing 

conditions (log Pa = -23.8). The constant chromium concentration of 50 ppm above a pH of about 

10.5 reflects the dissolution of the entire chromium inventory into solution. 

ocoite (PbCr04) (NOTE: 
ough in the geochemical 

, respectively. Above a 

* 
Figure G.11-5 illustrates that the mercury concentration in developing cement leachat 

..... __... .... 

Hg2C12 and 'montroydite (HgO), with the latter mercury phase becoming stable above a pH .,.::":::::::~:.:.> of about 9. 

A final mercury concentration of 2 x lo-', ppm at a pH of 12.7 indicates HgO is very insoluble in 

cement leachate. 
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lubility was not reached in the modeling because the mass of total strontium in 

own. Strontium consists of four principal, stable isotopes: strontium-84 (0.56 

-86 (9.86 percent), strontium-87 (7.00 percent), and strontium-88 (82.58 percent). 

ropogenic input of strontium-90 is a very small fraction of the mass of total strontium 

(e.g. 2.6 x lo-”, see below), a solubility analysis cannot be conducted unless the total mass of 

strontium in the system is known. For example, if the measured strontium-90 concentration in 

cement leachate (2.9 x 

solubility, the resul 

substitutes for calci 

feasibility studies re 

leachate (86.4 mg/L; Table G.1-7) and the above Sr/Ca ratio, the estimated amount of strontium in 

the cement leachate is 1.1 mg/L. Therefore, the total strontium concentration in the cement leachate 

is likely to be controlled by strontianite (SrCO,) solubility, but specific conditions cannot be evaluated 

mg/L; Table G.1-8) is used in the geochemical model to evaluate 

saturated strontium solids. However, it is known that strontium 

ent minerals, and leach tests on Portland cement evaluated in OU1 

Ca ratio of 0.013. Using the calcium concentration in cement 

without the total strontium concentrations. 

G.II.6 

Tables G.II-4 and G.II-5 summarize the soil and cement compositional endmembers for leachate that 

may develop in the disposal facility. Table G.II-6 summarizes the composition of the leachate that 

results from mixing these endmembers (with CO, at am) in rough proportion to their volume 

percent in the debris layer within disposal facility (i.e., one part ce 

leachate). The mixing calculations were conducted over a COZ p 

1 atmospheres, which brackets the range of values observed for 

ate to two parts soil 

e interval of 103.5 to IO 

ed with the atmosphere 

and maximum CO,,partial pressures observed in natural soil systems (Freeze and Cherry 

1979). Table G.II-6 presents results for the leachate mix equilibrated with a CO, partial pressure of 

lo2., atmospheres. The solubility and mobility of chromium, mercury, neptunium, strontium, 

technetium-99, and uranium were examined in the soil/cement leachate at CO, parti 

and 10-33.5 atmospheres. This simulation was carried out by titrating cement leachat 

leachate until the solution consisted of 33 percent .cement leachate, followed by a t 

the mixture to the desired endpoint partial pressure of lo-’ atmospheres. 
. . . . . . . . . . . 

The leachate mixing results for elements that have their solution concentration controlled by solubility 

are indicated on Figures G.11-6 and G.II-7. When referring to the figures, note that a pH of 7.8 

corresponds to the composition of the soil/leachate endmember when COZ is 10-3.5 atmospheres and a 

G:\CRU3RIFS\MAPX-G\APPX_G\ATT_G-I1,4rh G.II-10 d5’ (-J! 3- TL5 1 9/08/95 7:15 p.m. 
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ponds to a CO, partial pressure (P,,,J of lo-’ atmospheres. The lower P,, value 

er solution pH for the mixture, as a CO, partial pressure of lo-’’ atmospheres cannot 

hydrogen ion (Reactions 2 and 3) to consume the hydroxide ion provided by the 

te (Reactions 5 through 8). As the CO, partial pressure is raised to lo-’ atmospheres, 

Reactions 2 and 3 produce sufficient hydrogen ion to consume the hydroxide ion provided by the 

suggests that the partial pressure of C02 in the disposal facility will control the leachate pH 

1 

2 

3 

a 
4 

5 

cement leachate (Reactions 5 through 8), and the pH is lowered to a value of about 6.6. This analysis 6 

7 

somewhere between 

Chromium, mercury, -237, and uranium reached solubility limits in this analysis. 

8 

9 

10 

Strontium-90 and technetium-99 concentrations were below solubility limits’ for solid phases of these I 1  

elements over the range of boundary conditions investigated (as discussed in Sections G.II.3 and 12 

G. 11.5). 13 

14 

CrO, and soddyite solubility as a function of 

enhanced as pH increases (Reaction 4). 

coz are indicated on Figure G.11-6. Under the 15 

oxidizing conditions used in this simulation atmospheres), the solubility of CrO, is 16 

oncentration of chromium increases from I? 

9.67 x lo4 ppm to 1.53 x lo-’ ppm as the pH increases from 6.6 to 7.8. If oxidizing conditions 

prevail in the disposal facility, the figure suggests that chromium mobility will be enhanced at the 

18 

. 19 

a 
higher end of the pH range (i.e., lower P,&. ..:.:*:::w.m:::::::<s: 

.:.:.:.:.. .:.:.:.: .:.:.:.,. 
.:.:.:.. 
...... 
:.:.:.::. 

20 

21 ........ :<::::: .J; ......................... :.: .... ............................... 
The soddyite solubility curve for uranium (Figure G.11-6) shows the ....... : concentration dropping 

from 3.04 ppm to 6.35 x 
higher uranium concentration at the lower pH value: (1) soddyite is more soluble at the lower end of 

the indicated pH range and (2) the lower pH corresponds to a higher-CO, partial pressure (i.e., a 

higher aqueous concentration of carbonate ion), resulting in a greater uranium concentration by the 

21 

. 2 3  

24 

25 

2h 

:::::::. 

ppm as pH increases from 6.6 to 7.8~;There are two reasons for the 

formation of the following aqueous species: n 
28 

29 

30 

31 

Therefore, a lower partial pressure of CO, and higher pH in the disposal facility is desired to lower 32 

the concentration of carbonate ion and minimize uranium mobility. 
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-7 summarizes the solubility curve for Hg2C12 and NpO,. Hg,C12 is predicted to control 

ncentration in the soilkement leachate between 1.5 x 10" ppm and 9.18 x 
erval of 6.6 to 7.8. The reported Hg2Cl, solubility limit is dependent on the 

ppm 

of the chloride ion in solution and the amount of chloride leached from soil and 

concrete in the disposal facility. If the chloride ion concentration in solution increases above the 

40 ppm value used in this simulation, the mercury concentration will decrease further. Likewise, if 

the chloride ion concentration in solution decreases below 40 ppm, the mercury concentration will 

increase. 

The pH dependence solubility product is demonstrated by .a decrease in the neptunium 

concentration from 2.88 x 10" ppm to 1.65 x 10" ppm as pH increases from 6.6'to 7.8 This figure 

indicates that neptunium-237 mobility will be minimized at the higher end of the pH range (Le., 

lower PcoJ. 

in watedsolid systems. These calculations have the following limitations and assumptions: 

0 A limited number of organic constituents can be modeled, and this can lead to 
low estimates of leachate concentrations for some inorganic constituents if 
organic complexation occurs with constituents not 
(e.g., lead complexed with acetate ion). 

Mineral phases are assumed to represent the actual s 
waste material. 

0 

0 Dissolution and precipitation kinetics are instantaneous, and this can lead to 
concentration estimates that are too high or too low. 

0 Adsorption processes are not evaluated with the EQ3/6 model. .... 

0 Modeled concentrations are site-specific solubility limits, and in mos 
these concentrations are the highest which can exist in solution. 

The first four bullets identify limitations and assumptions that introduce the greatest uncertainty in the 

calculated leachate concentration, and these merit further discussion. For example, a solution 

containing trace amounts of acetate ion (an organic complex not present in the EQ3/6 thermodynamic 

database) will contain a greater concentration of lead relative to a solution with no acetate ion. 
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concentrations in toxicity characteristic leaching procedure (TCLP) extract are likely 

predicted solubility limits because acetic acid degrades into acetate ion. With 

nd bullet, if a contaminant is present in a metastable, amorphous form rather than 

e solid (Le., mineral), using a mineral phase for the solid will usually lead to low 

estimates of the contaminant concentration. This occurs because crystalline phases generally contain 

shorter and stronger element bonds relative to amorphous solids, and this leads to a lower solubility 

for the crystalline p 

solids is rarely inst 

highly soluble salts (e 

Assuming instantane 

concentrations if the mineral is difficult to nucleate and crystallize in the natural environment (e.g., 

dolomite). Finally, the calculated solubility concentrations may be too high when compared with 

observed element concentrations in groundwater because adsorption reactions are not considered. 

Adsorption reactions can substantially lowe 

solubility limit (e.g., Cs'). 

contrast to the statement in the third bullet, the dissolution of crystalline 

r complete in the natural environment (e.g., feldspar), except for some 

l), and this can lead to high estimates of contaminant concentrations. 

bitation of mineral phases can lead to low estimates of element 

inant concentrations below the calculated 

G.II.8 UNCERTAINTY IN THERMODY USED IN MINERAL SOLUBILITY 
CALCULATIONS BY E03NFUE06 

Thermodynamic data used in solubility calculations will vary slightly from one reported study to 

another. Wolery (1992) estimated that the uncertainty in thermodynamic data represented an 
uncertainty in the calculated 'SI (defined and discussed below) of i- 
corresponds to an uncertainty in the reported aqueous concentrati 

50 i- 25 ppm). To assess the difference in calculated SI values b 

databases, analytical data on groundwater from background well 1024 were entered into EQ3NR and 

MINTEQA2 (Allison et al., 1991) geochemical codes to compare the predicted SI values of minerals 

and the .aqueous specie distribution. Results of this comparison are discussed and presented below. . 

ts. The SI uncertainty 

different thermodynamic 

Table G.II-7 presents the input data for perched groundwater from background well 

of the minerals that have reached or are approaching thermodynamic equilibrium, and a 

of saturation indices for the minerals. The saturation index is defined as the logari 

product of the ions forming the solid (e.g., Ca+2 and COi2) minus the logarithm of the mineral 

solubility product, or in mathematical form: 
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saturation index, iap is the ion activity product, and sp is the solubility product of the 

the saturation index is zero; the mineral is in thermodynamic equilibrium (i.e., 

rated states, respectively. An undersathated mineral will undergo dissolution and a 

e solution. Saturation indices below and above zero correspond to undersaturated 

supersaturated mineral may precipitate. 

In Table G.11-6, the saturation indices for minerals formed from principal components (e.g., Ca+’, 

Mg+2, C0i2,  SO,-’, 

calcite, gypsum, an 

barium, lead, nickel,. 

rhodochrosite, rutherfordine, schoepite, tenorite, and witherite, or compare very poorly, such as 
anglesite, bunsenite, cerussite, litharge, malachite, and otavite. For lead-bearing solids, the saturation 

indices are 1.6 to 2 SI units greater in the EQ3/6 results. Referring to the SI definition above and 

using anglesite as an example, this implies ated activity product for Pb+’ and SOi’ is 
1.7 orders of magnitude greater when cal Q3/6, if the solubility product is constant for 

both computer codes. Alternatively, if the 

of magnitude, the activity product can be i 

difference in the solubility product used by each code, and most of the difference lies with the 

calculation of the activity product. 

undwater agree quite well (Le., within 0.5 SI). These minerals include 

. The saturation indices of minerals formed from trace metals (e.g., 

ite variable. That is they can compare quite well, like barite, 
’ 

ants used by the codes differ by 1.7 orders 

codes. In general, there is some small 

The value of the activity product is dependent on the number and 

formed in solution. Table G.II-7 summarizes the speciation in perch 

each code. When the two codes agree with respect to the speciati 

silver, barium, calcium, etc), the saturation index for a mineral of that element agrees quite well 

(e.g., chlorargyrite, barite, calcite in Table G.II-6). However, when the predicted element speciation 

is grossly different (e.g., cadmium, nickel, lead), the calculated saturation index can vary by two 

orders of magnitude (e.g., anglesite, bunsenite, otavite in Table GI-6).  To illustr 

predicted speciation for cadmium (Table G.II-7). The EQ3/6 code contains a single ca 
(Cd+2), in contrast to the five cadmium species predicted to be present by MINTEQA2. 

the difference in speciation is due to the absence of four of the predicted MINTEQA2 species from 

the EQ3/6 thermodynamic database. Similarly, differences in the predicted speciation for nickel and 

lead also arise due to the absence of nickel and lead carbonate species in EQ3/6. Thermodynamic 

eous species that are 

ndwater predicted by 

ment in solution (e.g., 

. . . . . . . . . . . 
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in MINTEQA2 that were not in EQ3/6 were extracted and entered in EQ3/6 for the 

formed for this study. 

.............. 
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TABLE G.II-1 

MINERALOGICAL SUMMARY OF FEMP GLACIAL TILL SOIL 

Calcite CaC03 25.75 f 11.62 

Dolomite MgCa(C03)2 20.77 f10.53 

Quartz Si02 18.03 f 8.58 

Feldspar W S i O ,  14.76 f 6.49 

Illite KAl,Si,0m(OH)4 9.15 f 17.37 

Corrensite NaCaMg,FeSA1,Si,,Oa(OH), 4.27 f 8.30 

Organic debris ('humus) 3.49 f 3.68 

Chlorite Mg,Fe4Al,Si,Om(OH),, 1.13 f 1.50 

Amphibole KC~MgzF~Al2S&Om((oH), 0.95 f 0.72 

iron oxyhdroxide minerals Fe(OH),, FeOOH, F%03 0.83 f 0.72 

a Average and standard deviation of 20 soil samples analyzed by McCrone Associates. Inc. (1992). Modal percent is based 
on the mineral area exposed on a thin section prepared for microscopic examination. 

: .  . .  
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TABLE GJI-2 

COMPOSITION OF F" P E R 0  WATER 
AND SOURCE TERMS FOR GEOCHEMICAL MODEL 

pH = 7.2 Eh = 485 mV 

Aluminum = 3.75xlO-'mg/L 

Calcium = 9.60~10' mg/L 

Iron = 1.54~10' mg/L 

Potassium = 8.lOxl@ mg/L 
Magnesium = 3.27x101mg/L 
Sodium = 2.42~10' mg/L 

Silica = 6 .03~10~  mg/L 
Bicarbonate = 4.40x1@ mg/L 

Chloride = 4.00~10' mgL 
Fluoride = 5.90~10' mg/L 

Phosphate = 2.17~10' mg/L 
Nitrate = 6.20~10' mg/L 

Chromium = 6.0x10-3 mg/L 1.62xlW 9.3 Llo-4 
Mercury = l.Oxlo-4 mg/L 2 -7 1 x ~ O - ~  7.93~1 0-7 

Neptunium-237 = 3.0~10' mg/L 1.1 lxlO'o 1 . 7 6 ~  1C9 

Strontium-90 = 1.5~10" mg/L 3.08~10-'~ 2.04x10-13 
Technetium-99 = 1.8xlW mg/L 3 .37x10-11 7 . 4 9 ~  1 Q9 

Uranium = 5.4xlO-"mg/L 2 . 8 0 ~  1 . 5 9 ~  1 U3 

a Background cOncentratioIfS obtained from Tables 5-1, 5-2, and 5-3 in DOE, May 1994. 
source t ern  given for cocs only. units are given in moles per liter, as the geochemical model is 
based on a liter of water. 
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TABLE GJI-3 

PREDICTED SPECIATION OF INFITRATION WATER OBTAINED 
FROM FEMP BACKGROUND PERCHED WATER WELLS 

Aluminum 

Calcium 

Carbon 

Chlorine 

ChrOmiUm 

Fluorine 

[ron 

Magnesium 

HC0,- 
H2C03' 
CaHC03+ 
MgHC03+ 

Cl 

Cr(OH),+ 
Cr(0H); 
CIOH"~ 

F 
MgF+ 

Fe(0H); 
Fe+2 

FeHC03+ 
FeC0,O 
FeS0,O 

Fe(OH)2+ 

Mg+2 
MgHCO,+ 
MgS0,O 

1.28 x l@ 
7.66 x lo8 
2.18 x lo8 
1.06 x la8 

2.23 x lo3 
1.01 x 10-4 
5.83 x lo5 

6.14 x lo3 
9.07 x 10-4 
1.01 x 10-4 
5.54 x 1 0 5  

1.13 x lo3 

1.01 x 10-7 

4.45 x 10-9 
7.12 x lo9 

3.03 x la5 
5.63 x lo7 

1.53 x l@ 
5.36 x lo7 
2.42 x lo7 
7.67 x lo8 
1.82 x 108 

3.46 x 10-7 

1.24 x 10-3 
5.54 x. 10-5 
5.38 x 

91.8 
5.50 
1.56 
0.76 

93.0 
4.20 
2.43 

84.9 
12.6 
1.40 
0.77 

99.9 

89.7 
6.34 
3.96 

97.2 
1.81 

55.5 
19.4 
12.5 
8.76 
2.78 
0.66 

91.6 
4.11 
3.99 

Mercury Hg2+, 2.50 x 10" 100 

DRAFT 



TABIS G.II-3 (Continued) 

PREDICTED SPECIATION OF INFITRATION WATER OBTAINED 
FROM FEMP BACKGROUND PERCHED WATER WELLS 

Neptunium 

Nitrogen 

Phosphorous 

1.20 x 1012 
4.86 x 
1.03 x 1014 

5.01 x 106 

7.98 x lo7 
6.27 x lo-' 

2.38 x lo4 
2.31 x lo8 
1.81 x lo-' 

4.10 x 10-7 
3.44 x 107 

95 .O 
3.86 
0.82 

100 

35.2 
27.7 
18.1' 
15.2 
1.05 
1.02 
0.80 

Potassium K+ 2.07 x lW 99.8 

Silicon 

Sodium 

Strontium 

Sulfur 

Si0,O 

Na+ 
NaHC0,O 

Sr+2 
SrSO,". 

s04-2 
caso,. 
MgSO," 

1.00 x 104 

1.04 x 1 0 3  
8.85 x 106 

1.61 x 1W6 
6.79 x 

5.11 x 104 
5.83 x 10-5 
5.38 x 10-5 

99.8 

98.9 
0.84 

95.8 
4.04 

81.6 
9.32 
8.60 

rechnetium TcOi 1.10 x 10l1 100 

Uranium U02(C03)34 . 1.23 x 10") 55.1 
U02(C03)i2 9.75 x 10'O 43.8 
uo2co,0 1.30 x 1011 0.58 

a Molal is defined as moles per kilogram of water 

Composition refleas species that account for greater than 99.5 Percent of element in solution 



TABLE G.II-4 

SIMULATED COMPOSITION OF SOIL LEACHATE ENDMEMBER 

Aluminum 

Calcium 

Carbon 

Chlorine 

chromium 

Fluorine 

[ron 

Magnesium 

Mercury 

Yeptunium 

Vitronen 

AlO; 
Al(OH),O 

Ca+2 
CaHCO,+ 
caso," 

HC0,- 

MgHCO,+ 
CaHCO,+ 

HZCO," 

c1- 

CrO,-2 
HCrO; 

F 
MgF+ 

Fe(OH),O 
Fe(OHL+ 

Mg+2 
MgHC03+ 
MgSO," 

Hg2+2 
Hg+' 

NO, 

1.03 x 10-9 
3.45 x 10" 

9.39 x 10-4 
4.65 x 10-5 
2.26 x 105 

6.76 x lU3 
5.78 x 10-4 
1.38 x 10-4 
4.65 x 10-5 

1.13 x 10-3 

3.83 x lW7 
3.08 x 

2.98 x la5 
1.17 x 10-6 

1.83 x 10" 
8.92 x l @ I 5  

2.81 x 
1.38 x 10-4 
1.14 x 10-4 

1.03 x 1012 
2.68 x 10-14 

1 .32 .~  lo-" 
1.59 x 1012 
2.38 x 1043 

9.97 x lod 

96.2 
3.21 

92.5 
4.59 
2.22 

89.3 
7.63 
1.82 
0.61 

99.8 

92.5 
7.44' 

95.8 
3.75 

95.2 
4.64 

91.4 
4.49 
3.7 

98.7 
1.28 

87.8 
10.5 
1.58 

99.5 
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TABLE G.II-4 (Continued) 
SIMULATED COMPOSITION OF SOIL LEACHATE ENDMEMBEX 

Phosphorous MgP20;’ 1.12 x 10-6 99.2 

Potassium K+ 

Silicon Si0,O 

SOdiUm 

Strontium 

Sulfur 

Na+ 
NaHC0,O 

Sr+2 
SrHC03+ 
SrSO,“ 

2.07 x lo4 

8.34 x 

1.04 x 10-3 
9:68 x lod 

4.19 x lod 

1.37 x la7 
2.37 x 10-7 

4.87 x l W  
1.14 x-104 
2.26 x 10-5 

99.8 

99.4 

98.9 
0.92 

91.6 
5.19 
2.99 

77.8 
18.2 
3.61 

Technetium TcOi , 4.47 x lo-” 100 

* Molal is defined as moles per. kilogram of water 

* 
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TABLE G.II-5 
SIMULATED COMPOSITION OF CEMENT LEACHATE ENDMEMBER 

Aluminum 

Calcium 

Carbon 

Chlorine 

chromium 

Fluorine 

[ron 

Magnesium 

Mercury 

~eptlmim 

qitrogen 

'hosDhorous 

. .  

AlO,' 

Ca+2 
&OH+ 
CaSO," 

CaC0,O 
co;2 

C l  

cro4-3 
Cro,$-2 

F .  
caF+ 

Fe(0H)i 

Mg(OH)+ 
Mg+2 
MgSO," 
MgH2Si0,0 

Hg2+2 

NO; 
CaNO,+ 

CaP,Oy2 

1.67 x lo7 

1.90 x lo-2 
2.95 x lo3 
2.29 x 10-3 

6.43 x lod 
1.02 x 106 

1.41 x 10-4 

7.01 x lW 
2.59 x 10-4 

2.80 x 104 
1.05 x lob 

2.57 x 10-6 

5.76 x lo9 
2.85 x lo9 
6.13 x 1O'O 
2.% x 1@l0 

5.21 x 

1.27 x lo9 

9.86 x 106 
4.16 x lo7 

1.16 x lod 

100 

77.9 
12.1 
9.38 

86.3 
13.7 

99.8 

73.0 
27.0 

96.4 
3.61 

99.7 

60.4 
29.9 
6.43 
3.11 

100 

99.8 

95.8 
4.04 

100 
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TABLE G.II-5 (Continued) 
SIMULATED COMPOSITION'OF CEMENT LEACHATE ENDMEMBER 

Potassium 

Silicon 

Sodium 

Strontium 

K+ 
KS0,- 

CaHzSiO,O 
H3Si0i 
HSiOi 

Na+ 
NaSO; 
NaOH" 

ST+2 
SrS0,O 
SrOH+ 

2.09 x lo4 97.9 
3.39 x 10" 1.59 

1.51 x lW 97.1 
2.06 x 10" 1.32 
1.33. x lod 0.85 

1.06 x 10-3 
1.47 x - 1 0 5  
1.22 x 1 0 5  

97.5 
1.35 
1.13 

3.88 x 10" . 82.6 
6.13 x 13.0 
2.04 x 10-7 4.33 

Sulfur so," 5.47 x 10-3 70.4 
Cas0,O .2.29 x 10-3 29.4 

Technetium TcOi 7.70 x la? 100 

Uranium UO2(OH)3- 1.29 x l@l3 87.1 
UOz(OH)i2 1.91 x 1044 12.9 

a Molal is defined as moles per kilogram of water 

DRAFT 



TABLE G.II-6 

COMPOSITION OF MIXED LEACHATE 
WITH Pm APPROXIMATELY 10"' ATMOSPHERES 

Aluminum 

Calcium 

4.89 x 10-l0 
2.23 x 10'' 
6.93 x 

8.60 x lD3 
3.97 x 1 0 3  

94.3 
4.30 
1.34 

67.9 
31.4 

Carbon HCOi 2.35 x 10-3 78.7 
. MgHC03+ . 2.59 x 104 8.67 

H2C03" 2.68 x 104 . 8.99 
CaHC03+ 8.72 x 10-5 2.92 

Chlorine 

chromium 

. .  

Fluorine 

Iron 

C l  

Cr0i2 
HCrOi 

F 
MgF+ 
CaF+ 

Fe(0H); 
Fe(OH),+ 

Magnesium Mg+' 
MgSO.," 

Mercury Hg2+2 
Hg+2 

1.02 103 

2.88 x 10-7 
2.25 x l@ 

2.39 x lo5 
5.03 x lod 
3.54 x 107 

2.70 x lo-" 
1.86 x lD14 

2.35 x lo2 
2.00 x 10" 

99.2 

92.7 
7.24 

81.6 
17.2 
1.21 

93.4 
6.44 

53.6 
45.8 

3.33 x 1012 98.5 
1.05 x lD13 1.55 

2.48 x 10'" 95.1 
5.50 x 1013 2.11 
4.87 x l@13 1.87 

DRAFT 



TABLE G.II-6 (Continued) 

COMPOSITION OF MIXED LEACHATE 
WITH pCo2 APPROXIMATELY 10-2.5 ATMOSPHERES 

Nitrogen NOi 
CaNO, + 

Phosphorous MgP20;2 

Potassium 

Silicon 

Sodium 

Strontium 

Sulfur 

Technetium 

K+ 
KS0,- 

Si0,O 

Na+ 
NaSOd 

Si+2 
SrSO," 

so4-2 

CaSO," 
MgSO," 

Tc0,- 

9.44 x lo4 98.2 
1.52 x 10-7  1.58 

1.08 x lo4 99.2 

1.44 x 104 
1.05 x 10-5 

1.15 x 104 

8.58 x 
5.37 x 10-I' 

2.74 x 10" 
1.62 x lW 

3.06 x 
2.00 x 
3.97 x 10-3 

'2.43 x le9 

93.2 
6.76 

99.5 

93.9 
5.87 

62.4 
36.9 

56.0 
36.7 
7.27 

100 

a Molal is defined as moles per kilogram of water 
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TABLE G.II-7 

COMPARISON OF MINERAL SATURATION INDICES 
IN PERCHED WATER FROM WELL 1024 

4 

pH = 7.2 . 
Eh = 350mV 

Ag = 3.81 x 

Ba = 9.28 x lo-' 

Ca = 9.83 x lo+' 

Cd = 3.25 x lo3 

Cr = 4.05 x 10' 

Cu = 8.88 x 10" 
K = 1 . 6 7 ~  l@ 

Mg = 4.00 x lo+' 

Mn = 1.05 x 10' 
Na = 1.52 x 10" 
Ni = 5.93 x 10" 

Pb = 3.25 x 10" 
U = 8.82 x lW 
C1 = 5.70 x 10' 
F = 1.02 x l@ 

HC03 = 4.25 x 10" 

NO3 = 5.00 x IO-' 

PO, = 2.50 x lo-' 

SO, = 8.43 x lo+' 

T = 15°C 

anglesite (PbSO,) 

anhydrite (CaSO,) 
barite (BaSO,) 

bunsenite (NiO) 

calcite (CaCO,) 

Cauo, 
cerussite (PbCO,) 

chloraigyrite (AgCl) 

c** 
cuprite (Cu,O) 

dolomite (Mg,Ca,C03) 
fluorite (CaF,) 

gypsum (CaS0,:2H20) 
litharge fPb0) 
magnesite (MgC03,) 

malachite (Cu2C03(OH)J 
manganite (MnOOH) 

Ni(OH)2 
NiC03 

otavite (CdC03) 
rhodochrosite (MnCO,) 

rutherfordine (U02C03) 
schoepite (U03:2H20) 

tenorite (CuO) 

-2.45 

-1.97 
0.427 

4.89 
0.093 

-5.71 
1.18 

-1.32 
1.66 

-7.31 
1.15 

-1.36 
-1.69 

-5.70 
-0.638 
-3.77 
4.42 

-5.14 
4.90 

-3.29 
-0.976 
-5.91 
-5.57 

-2.00 

4.11 

-1.66 
0.412 

-6.08 
0.090 

NP 
-0.837 

-1.31 
NP 
NP 

-0.054 

-0.454 
-1.35 

-7.34 
-0.638 
-2.87 
NP 

-3.04 
-6.32 

0.206 
-1 .09 

-6.06 
-6.32 

-1.89 
' Average groundwater composition of samples taken from perched groundwater welll (PGW) 1024. 

Saturation index is defined as the log of the activity prpduct minus the log of the solubility product, or l o g ( W .  Values of 
greater than zero, zero. and less than zero indicate, respectively. supersatruated, saauated, and uudersaturated conditions for 
the indicated solid phase in perched groundwater. 

NP = solid is not present in the thermodynamic database of the indicated code. 
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TABLE G.II-8 
, COMPARISON OF AQUEOUS SPECIE DISTRIBUTION 

IN PERCHED WATER FROM WELL 1024 

Calcium 

Carbon 

Chlorine 

ChrOmiUm 

Copper 

Ba+2 
BaHCO,+ 

CdCO,” 
CdHC03+ 
CdS0,O 
CdCI+ 

Ca+2 
CaC0,O 
CaHC03+ 
mo,. . 

HC0,- 

CaHCO,+ 
MgHC03+ 
caco,. 

H2C03” 

c1- 

97.0 
3 .O 

100 
NP 
NP 
NP 
NP 

92.3 
0.3 
4.0 
3.3 

84.8 
12.5 
1.4 
0.9 
0.1 

99.9 

84.2 
15.7 
0.0 
0.0 
NP 

91 -3 
5.0 
3.0 
0.7 
NP 
NP 

100 
NP 

50.9 
26.1 
18.5 
3.8 
0.5 

92.2 
0.2 
2.7 
4.8 

87.8 
10.0 
1 .o 
0.9 
0.1 

99.9 

NP 
NP 
87.7 
12.1 
0.2 

64.6 
5.9 
0.7 
0.4 
19.6 
8.5 

C u S 0 . O  NP n q  
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TABLE G.II-8 (Continued) 

COMPARISON OF AQUEOUS SPECIE DISTRIBUTION 
IN PERCHED WATER FROM WELL 1024 

Fluorine F 
MgF+ 
caF+ 

Lead Pb+2 
PbOH+ 
PbCl+ 
PbCO; 
PbHC03+ 
Pb(C03)i2 
PbS0,O 

Magnesium Mg+' 
MgSO," 
MgHCO,' 
MgCO; 
MgF+ 

Manganese Mn+2 
Mnco; 
MISO," 
MnHC03+ 

Nickel 

Nitrogen 

Ni+2 
NiSO," 
NiCO: 
NiHC03+ 
Ni(C03)i2 

N3- 
HN," 
NO,- 

97.3 
2.0 
0.7 

88.7 
11.0 
0.2 
NP 
NP 
NP 
NP 

90.4 
5.4 
3.9 
0.2 
0.1 

86.4 
5.8 
5.1 
2.6 

96.4 
3.6 
NP 
NP 
NP 

99.7 
0.1 
0.0 

94.5 
4.6 
0.9 

2.5 
0.6 
89.6 
5.8 
1.1 
0.4 

91.6 
4.2 
3.9 
0.2 
0.1 

90.7 
NP 
4.0 
5.2 

6.0 
0.3 
90.4 
2.5 
0.8 

NP 
NP 
100 
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TABLE G.II-8 (Continued) 

COMPARISON OF AQUEOUS SPECIE DISTRIBUTION 
IN PERCHED WATER FROM WELL 1024 

Phosphorous 

Potassium K+ 
KSOi 

Silver 

SOdiUm 

Sulfur 

Ag+ 
AgClO 
AgCl; 
AgSOi 

Na+ 
NaHC0,O 
NaSOi 

so," 
MgSO," 
Cas0,o 

96.6 
3.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 . 

99.7 
0.3 

75.4 
24.0 
0.5 
NP 

98.9 
0.8 
0.3 

80.4 
10.2 
9.2 

NP 
NP 

38.0 
29.2 
15.7 
14.3 
0.9 
0.7 
0.5 
0.5 

99.7 
0.3 

77.4 
21.6 
0.4 
0.6 

99.6 
0.2 
0.2 

78.6 
7.8 
13.4 

Uranium u02(co3)34 52.3 21.7 

U 0 2 ~ 4 & *  NP 42.7 
U02( C03k2 46.7 34.5 

uo2co3o 0.5 1 .o 
UO2(OH),o 0.5 NP 

*. Molal percent based on total moles of the indicated elerhent per kilogram of water. 
NP = Specie is not present in the the-c database of the indicated code. 
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Risk Assessment for the Operable Unit 3 (OU3) Remedial IrivestigationiFeasibility 

U3 which have passed the alternative screening process in Section 5 of this report. 

1 

2 

3 

4 

resents estimated hypothetical risks associated with implementing those remedial 

Potential risks to human health attriiutable to chemical and radiological co- are assessed, as 
well as the mechanical and transportation hazards associated with remediation over a ten-year period. 
A worst-case remediation schedule covering a 31-year: period was also &sessed. This i n f o d o n  is 
used to support the detailed analysis of alternatives in Section 6.0 of this report. This appendix also 

' provides information 
public health and re 

Agency's (US EPA's) 

constituents of concern (COCs) and transport pathways could affect 

workers, in accordance with the United States Environmental Protection 
sment Guidance for Superfund, Parts A and C (EPA 1989, 1991). 

The mjor  objectives of this risk assessment are: 

0 TO quantify hypothetical short-tm risks a ~ ~ o ~ i a t e d  With the actual 
implementation of each remedial$l$ernative'so that tbe remedial alternatives 
can be co~llpared based upon th$&@pociated risks to public health and the 
environment (one of the nine c&aWor evaluation of alternatives as 

..:<.3 

p r e s e a  in Section 6-01; &? '$si, .... . . . 
:;:y&.: ..:.&&<. 

0 To identify major uncertainties associated with the risk estimates, their 
potential impact on the comparison of alternatives, and the short-term 
effectiveness of the alternatives. 

,;<,....,.,......,A. .yp.*..W.s,,+>:. A.., , 

;$$j&;:?:$$; 
Contaminant exposure point concentmiom, discussed in ~ppendix ~ 3 ,  .:.:<.:. are%asd on weighted 

averages derived from maximum measured contammat . concentratio@ m the various media or 

material categories, or estimated by modeling Contaminant transp~rt.~&ough ak pathways. These 

exposure point concentrations are assumed for the duration of the remediation. 

Potential risks are estimated for both remediation workers and the general public for contaminant 

releases during the fmal remedial action. The receptors for whom exposure scenario@%?&%!%loped .:. 
3 ... 

5 

6 

7 

8 

9 

10 

11 

12 ' 

13 

14 

Is 
16 

17 

18 

19 

20 
21 

P 

P 

24 

25 

m 

n 

28 

29 

30 

31 

32 

H-1 



FEMP-OU3-RvFs-Dm 
September 1 1, 1995 

0 On-propem remediation workers, 
0 On-propem non-remediation workers 
0 
0 Off-site residents 
0 Public along transportation routes 

Off-site remediation workers transporting material for disposal 

. .  

are potential injuries and deaths due to industrial accidents. For remediation 

cal hazards are evaluated for remediation activities such as construction, waste 

handling, and transportation. Potential transportation injuries and fatalities were also evaluated for the 

public along the transportation route. 

Section H,3 presents the method for calculating exposure point concentrations, 
exposure estimates, carcinogenic and noncarcinogenic risks, and mechanical 
hazards. This section includes the equations and models used to quantify 
impacts. 

Section H.4 presents the resul 
risk assessment. 

Section H.5 presents a discussion of the uncertainties associated with the 
short-term risk assessment from remedial action design factors, COC 
analytical and toxicological data, exposure assumptions, and health and safety 
estimates. 

human health and mechanical hazard 

4 
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35 

H.2 EXPOSURE PATHWAY ANALYSIS 36 

This section presents a summary level discussion of the remedial action alternatives from Section 5 of 

release mechanisms and receptors that could be impacted by the action are presented 

n 

38 

39 

the report and details the activities associated with the alternatives. For each activity 

model for each alternative. 40 
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H.2.1 Promsed Remedial Alternatives 

The three remedial alternatives being evaluated in this RUFS Report are briefly discussed Flow. 

Additional details of these alternatives are provided in Section 5.5 of this report. 
' 

assumes that materials would be indefinitely stored on storage pad(s) in the southeast 

remedial activities for other OUs at 

the Fernald Environmental Management Project (FEMP), maintenance and security would be 
discontinued and the debris and containers abandoned in place. Both material stock piles and 

containers would be 
Containers 'and pil 

alternative are possibl 

associated with this 

.to unmitigated weathering and potential release of contamham. 
accessible to the public. Hence, potential long-term risks from this 

wever, because no further activity beyond the interim remedial action is 
p.quantifying short term risks is not applicable for this alternative. 

H.2.1.2 DescriDtion of Alternative 2 

This alternative assumes that the materials generated by the interim remedial action will be stored 

on-property until the disposal facility is availab 

that this storage period would last from 1995 

disposition would OCCUT during deco ement @&D) as part of the interim 

remedial action. Materials that meet Unrestricted release criteria would be sent to a local landfill. 
Material Categories C (Process-Related Metals) and F (Acid Brick) and the concrete to be removed to 

meet the allowable mass limit for technetium-99 would be dispositioned off-site. Category C 
materials would be transported by truck to the Nevada Test Site 

Category F materials would be transported by truck to a permitted 

the potential for mixed wastes. All other OU3 materials would be p 
disposal facility. 

stated in Section 5, current estimates indicate 

1997. Material segregation to determine 

*wl@le the concrete and 
disposal facility due to 

thin the on-property 

Accessible metals (Category A) and miscellaneous materials (Category I) wuld undergo further 

treatment under'this alternative. The materials that would be treated include mixed waste materials 
rm&gAl& 

beiig dispositioned off-site. The proposed treatment would be applied as necessary 35s ...._ 
<.><$ 

disposal restrictions (LDRs) promulgated under the Resource Conservation and Recover$&ct g:.:.: 

(RCRA). The treament of these materials is assumed to OcCuT at a permitted commeerci&ispo~ 

facility. Aside from tramportation hazards and risks, @acts from off-site material treatment 

activities are not evaluated in this short-term risk assessment, but impacts from on-property activities 

, 
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are below baseline are evaluated. Materials containing no co- ts, or in which contamham 
levels, would be sent to a local lanw. Because these materials are not regulated as contaminated, 

only risks associated with injuries and fatalities will be calculated for this activity. 
“::ysx;:w<.>... . & ’’.’%$$::., 

AU x&te&&ot .... being dispositioned off-site would be stored in accordance with the Removal Action 
...... .... 

\._ . 
s..... > 

NO. ..... !@ ........, WO&*PI~~ (see section 1.2.2.1) until the disposal facility becomes available. once the 

disposal facility becomes available, materials would.be taken from the storage area directly to the 
.._ ,,,: $;$:? ,\<.::$~:>~k~g:.: .... . 

disposal facility. 

H.2.1.3 Descrhtion of Alternative 3 

This alternative as 
would be utilized as 
a permitted off-site 

truck to a local landfill. 

materials would be sent off-site for disposal. Off-site treatment 

Transportation activities would include transporting materials by rail to 

ity. Materials that meet the free release criteria would be sent by 

Possible treatment techniques include solidification and encapsulation of materials to meet LDRs and 

would occur at an off-site disposal facility. I q & s  k:..:s;:> from material treatments that would occur 
off-site are not evaluated in this short term risl&s‘&sment. Only impacts from activities ocarring 

&&$$>, 

on-property, such as movement of materials *y;&,* &m p k  . . .. >:.:.:.:.:... to containers and transportation activities, are 

evaluated under this alternative. 

3; ......,> 

-*-*.... 

H.2.2 Ex~osures During Remediation 

Each of the remedial alternatives’ evaluated in this assessment cons&:&a&vities .:.:. that may expose 

ed materials. The major remedial activities o&ach.kternative that may receptors to contarmnat 

contribute to Contaminant release or mechanical hazards are 

::: . .:<.>: ......... 
* 

$$$$%::$@J 
:$A: . ..< ..... ujed ,#%? as~~follows. 
... :.:::::, 

&::*.a 

Maior Remedial Activity . Alternative Containing Activity 

0 Shipment preparation and inspection 2, 3 
0 Off-site disposal transportation 2, 3 

Potential off-site treatment - 293 

On-propertydisposal 2 

encapsulation or solidification 
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H.2.2.1 shipment PreDaration and InsDect ion 

This activity would include any final loading of materials from piles to containers, packaging, 

labeling, moving containers, and loading materials on truck or in rail cars, as well as any other 

activities performed during preparation of off-site shipments, such as inspections. 

would include the actual transportation of materials off-site, which would occur after the 

shipment preparation and inspection activities. Two types of transportation are evaluated, rail 

transport and truck transport. Rail transport would include the shipment of rail cars contaking waste 
materials to a permitt 

materials to a local 

ial disposal facility. Truck shipment would include transport of 

to off-site permitted disposal facility locations. 

H.2.2.3 Off-Site Tr 

This activity would involve treatment, as required, of some miscellaneous materials by encapsulation 
and/or solidification before disposal. These activities would OCCUT off-site at a permitted commercial 

disposal facility. 

. .  

H.2.2.4 On-proDertv Dimsal 
This activity would include unloading and in an engineered disposal facility with an. 

appropriate liner. The cell would be constructed jointly under remedial actions for OU2 and OU5. 

Material unloading consists of placing OU3 waste materials out of containers into the facility and 

covering them with soils from OU5 remedial activities. For the purposes of this analysis, the time 

spent loading the cell was estimated based on the volume of OU3 that would be 
placed in the facility (Le., approximately ten percent of the total vo erials from all OUs; ten 

percent of the total time would be spent on OU3 material placement) tal duration of OU3 

activities, based upon the $276 million budge%, is estimated at ten y The worst case schedule is 

estimated at 31 years, of which materials would be placed in the facility during the final 27 years. It 

is currently forecasted that materials would be stored for the first three to four years of activity and 
then placed in the disposal cell.  ateri rial^ generated aiter the first three to four years are assumed to 

be placed into the cell directly with no hold-up time. Therefore, the placement of 

disposal facility would OCCUT during the final seven years of the ten-year plan or 

years of the 31-year plan. 
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H.2.3 ConceDtual Model 

Figure H-1 identifies the conceptual model for this risk assessment. The conceptual model is based 

on the remedial activities associated with each of the ten material categories discussed in Section 3. 

ation), mechanical hazards, and transportation accidents, through which 

may potentially reach receptors. The model also identifies hypothetical receptors, who 

would be potentially exposed to maamham because of remediation activities. Since the materials 

undergo gross decontamum . 'on as part of the interim remedial action, many of the exposure pathways 

cant for consideration. Little dust or surface contamination would be 
, such as the metals. Materials would also be received, for the most present on most of 

no direct contact would OCCUT with the contaminants. 

The risk calculations performed in this analysis were chosen to determine a reasonable but 

conservative risk that might be associated with OU3 remediation activities (post interim remedial 

action). Weighted average mncmtrations for all materials have been. used. For the sake of bounding 

risks, many exposure pathways that would not b'expected S<&> to result in significant risks have been 

evaluated, such as inhalation and direct radiatid e&posure to off-site residents. Inhalation risks have 
.s..+.v:$ 

been evaluated only from concrete, asphalt ' ..4 add 55. .. malk#lry ..&.$~::., during the placement of these materials in 
the disposal facility. These are the only materials that may be dispositioned on-property that could 

generate significant airborne contamination in the form of dust. 

,:? . ,,. 

.:.:.:.... -. ... . 

*.. ........l.. 

H.2.3.1 Sources 

During remedial activities, there would be some potential short-te 

residents, and the public along the transportation route, to 
co- levels associated with these materials vary signifi 

occurred in the locations where the waste materials were generated (i.e., process areas, storage 

've offices). Figure H-1 presents the basis for the release mechanisms, including facilities, snmlnrsttatt 

the major operations, assumptions, exposure pathways, and potential receptors associated with each 

material category. This section describes the means by which contaminated material 

es, to workers, off-site 

OU3materials. The 

on the activities that 

. .  

inadvertently released to the environment from each material category. 

The release mechanisms considered are direct radiation and generation of volatile gases and 
particulates. Direct radiation is the result of gamma and beta decay by radionuclides. A potential 
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internal radiological dose could result from inhalation of contaminated dusts emitting alpha particles. 

The airborne releases could be generated during the placement of materials in the on-property disposal 

facility. As noted in Figure H- 1, only the concrete (Material Category E) would produce a releasable 

impact when placed into the disposal facility. Other materials that would enter the 
be securely packaged, carefully placed, or made of materials which do not 

le commimnt layer (i.e., steel beam). 

H.2.3.2 Potential Trans~o rt Mechanisms and Emsure Pathwavs 

There are numerous potential exposure pathways during remedial oprdions by which receptors can 

potentially come in contact with commimnts . These pathways include incidental ingestion, 

inhalation, and de with chemical co- and radionuclides. In the case of 

radionuclides, exte es to penetrating radiation may also occur. In Figure H-1, the various 

combillations of ays and exposure media are shown. Each pathway and medium is 

evaluated for every receptor. Pathways identified as being complete, significant, and quantitatively 

evaluated are denoted with an "X," while those expected. to result in no exposure or insignificant 

exposures for a given receptor are noted with a " 1 " or "2, " respectively. 
. .  . .  

transported by air movement, eventually reaching the receptor where it may be inhaled. rnhalation of 

airborne gases, such as volatiles and resuspended partidates from the placement of concrete rubble, 

represent this type of exposure. 

The significance of the air exposure pathway depends on the diffe 

receptor's location and activities. The significant air exposure p 

model are inhalation of gases and resuspended particulates. 

for the remediation worker, nomemediation worker, and for the off-site resident (adult and child). 

tics of each 

ed in this conceptual 
been specifically evaluated 

Airborne co- would mostly be generated during placement of materials in the on-property 

waste disposal facility. The placement of accessible metals, inaccessible metals, painted &&gauge :.:3.;. 

metals, and miscellaneous materials would not be expected to release a respirable airbo&kraction q,::::: of 

IO microns or less. ~n addition, for regulated and non-regulated asbestos comining 
(ACM), material placement will occur individually to mhhke  airborne releases of ACM. Lastly, 

process-related metals (Material Category C) and acid brick (Material Category F) will be 

; ~ $ y $ $ $ < ~ > y $ ~ < ~ y $ $  . . .  . .  . 

c....... 

.....,... 
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dispositioned off-site. In contrast, the remaining material, concrete, is susceptible for respirable 

airborne releases. Therefore, it is conservatively assumed in this assessment that all concrete placed 

in the facility will fracture and release dusts. 

pathway for the OU3 activities. The only release mechanism 

on is from placement of materials in the on-property disposal 
cell, which would generate some airborne radionuclides. Activities such as eating or drinking by 

workers or nomemediation workers, that could potentially result in ingestion of dusts, are controlled 

by site health and s 
remediation activities 

soil or produce co 

(ix., ingestion risks 

risks from an accident scenario during transportation are also assumed to be insignificant clue to the 

nature of the materials to be shipped. This is because the materials contain no liquids or gases, and . 

any release during an accident is expected to be cleaned up promptly, laving insignificant amounts of 

residuals. The only shipped materials in Al 2 aad 3 which could fracture and disperse in the 

occurrence of an accident is that portion of th ed material that represents concrete. Brick is 

not expected to create an airborne fraction be wntainerized before placement into the 

cell under Alternative 2 and before shipment under Alternative 3. Again, this risk is expected to be 

, Because the modelled air concentrations off-site from 

low, potential ingestion risks to the off-site resident from ingestion of 

airborne deposition would not be expected to exceed inhalation risks 

ignificant in comparison to inhalation risks). Potential ingestion 
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*<,..,...y.,.*v..... .x.:...rrr...a...A ..,...v. i....,.... . I D  ..:c H.2.3.2.3 Dermal Contact 

This pathway encompasses ail of the receptor's activities that would &sdt b direct dermal contact 

ed materials during remedial operations. This pathwb 4. . .. is dot considered significant 

?A 

25 

26 

n 

2a 

:w,:&w*s ..,,... ... 

.:.:.:.:.: 
with co- 

<,&&,, 
because the surface decontamination and containerization of the wastes, performed during the interim 

remedial action D&D efforts, would minimize potential dermal contact with commhants for 

remediation workers. In addition, remediation workers would be required to wear appropriate 

personal protective equipment while performing remediation activities. The remedial operation areas 29 

30 

31 

:~~~~.:~~~,:~~~~:<.:. : . :  .<.+.. ,.*.:.:::: 
are ioaccessible to non-remediation workers and to the general public; consequently, the l?kelilihood =< 

<<.:.:. 

that these receptors would have direct d e d  contact with contaminated 
Therefore, this pathway is considered insignificant for aL1 receptors addressed in this appkhx. 32 
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Another plausible exposure mechanism is dermal. contact from surface water via runoff from the 

disposal cell. However, the disposal cell would have surface water runoff controls in place to 

minimize off-site contamiDant release to surface waters. This would reduce the likelihood of public 

entially contaminated waters while swimming or wading in nearby surface waters to an 

This pathway may be significant for receptors who would be in close proximity to remedial operation 
work areas or transportation routes used to ship radioactive materials. Direct radiation from 

ed as a potential exposure pathway for the on-property remediation 

r, and the off-site public along the transportation route. worker, the transpo 

This remedial action risk assessment estimates potential health effects from exposures to Contaminants, 

that may be released during OU3 remediation, on five groups of individuals: remediation and 
nomemediation workers, off-site residents (adult and child), transportation workers, and the public 

along the transportation route. "ha because they are thought to represent . 

the types of people most likely to be 
evaluated in this study. Figure H-1 

each medium identified. 

of the remedial alternatives 

tors and potential exposure pathways for 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

70 

21 

H.2.3.3.1 Remediation Workers 22 

Remediation workers may be at risk through their direct participatio&@n@vement .L.. in remedial P 
<$+..I :.:a,: >2 

* ec~ -.$either through either activities on the property. They may be exposed to contammat 

routine operations or accidents. Potential exposure pathways includ&hhal&ion of gases aml 
?+p&-$.%<:: 

24 

25 ,.: ..... .:.y::.: 

particulates, and direct radiation. Dermal contact is not considerd"as$@icant pathway because the 

packaging of most materials will have already talcen place under the interim remedial action. 

Remediation workers may be impacted by mechanical hazards during relocation of contamhated 

materials, while placing materiak into the cell, or .while conducting routine maintenance. 

. 2 6  

n 

28 

29 

5% .:.7..:. ......... 
H.2.3.3.2 Nonremediation Workers g3 31 

32 

33 

34 

Nomemediation workers include all other workers at the Fernald Environmental ManagelW~t Project 

(FEW) not directly involved in remedial activities, such as 
Nonremediation workers may be at potential risk from exposures to airborne colltamiDants released as 

've and clerical staff. 
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a result of remedial activities. They are not considered to be exposed to mechanical hazards, and 

would be located too far away to receive significant direct radiation exposures from waste materials. 

workers include truck drivers or train crew receptors who would transport the OU3 

site disposal or recycling facilities and handle the materials during off-site c'eposition. 

e of exposure to each receptor would depend on the concentration of radioactivity and 

the mass of the transported materials, the degree of shielding provided by transport containers, the 

proximity of workers to the materials, and'the duration of transportation activities, including stops. 

is by direct exposure to radiation. (On-propem workers 

are considered remediation workers and not transportation 

H.2.3.3.4 Off-Site Resident (Adult and Child) 

These receptors could be subject. to exposures via inhalation of air conramhated from site-generated 

dust.and gases under Alternative 2. The off-site residents are assumed to be located at the FEMP 

d g m t e n t i a l  ......,.... impact based on the predominant wind fence line in a downwind area receiving 
3 .W?. $& 

direction found at the FEW. 

. . .  .: .. 

,<? yx:. 

8 <.... ....)I 

&m&$, 
~, <:< %&. 

&.. .*&&, 

..:.> <.:.:.:.: 
.%X+ v. . 

H.2.3.3.5 Public Along the Trans~o rtation Route 

For transportation scenarios, the general public are considered to be people who live along the 

railway transport route or, in the case of truck transport, share the roadway with the trucks. Potential 

routes of exposure include direct radiation and exposure to 

released during a transportation accident. This group may also be 
direct radiation as the train or truck wmes in close proximity. M 
during transportation that are estimated based on statistical data fro 

Because of the models used, these mechanical hazards are estimated separately from the effects from 
exposure to released co ntaminntPA materials estimated for transportation accidents. Mechanical 

hazards are quantitatively evaluated. Direct radiation exposure is also quantitatively 

possible accident and incident-free scenarios. 

erials that could be 
mechauical hazards or 

hazards include collisions 

Department of Labor. 

for 

H.2.3.4 

It is assumed that all FEMP employees and subcontractors would be working under a health and 

safety plan. This plan would control and resaict exposure through the use of engineeriog controls, 

3 

4 

5 

.6 

7 

8 

9 

14 

15 

16 

2A 

25 

m 

n 

28 

29 

30 

31 

32 

34 
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such as personal protective equipment, and administrative controls, such as exposure duration limits. 
The expected effect of these protective measures on potential exposures to these receptors is discussed 

below. 3 

1 

2 

4 

5 

6 

7 

operations, engineering controls, such as dust suppression technologies and 
ould be used to protect the remediation worker and lessen potential inhalation of 

CO- . Personal protective equipment would be worn by the workers to reduce the potential a 

for inhalation, dennal contact, and ingestion exposures, as determined and directed in the project 
health and safety pl 

equipment has not 

risk from inhalation 12 

9 

10 

It 

eduction in potential exposure afforded fkom personal protective 

ed or evaluated in this assessment. Hence the results in exposure and 

13 

H.2.3.4.2 Nomemediation Workers 14 

The nomemediation worker may inhale airborne particulates and volatiles released from on-property 1s 

16 

17 

18 

19 

20 

remedial activities. However, the distance from the remediation work, the dust suppression 

techniques used, the shielding provided by the facilities (including air filtering systems), and 
the low levels of airborne contamination woul 

radiation exposure pathways. 

from the nearest OU3 contaminated materials and approximately 1,100 meters from the center of the 

to mitigate both the inhalation and direct 

assumed to be located at least 290 meters 

on-property disposal facility. 21 

P 

H.2.3.4.3 TransDortation Worker 23 

The transportation worker would be protected from Mation and exposures by the 24 

containers in which materials would be shipped. Direct radiation are expected to be kept 25 

within regulated limits for workers through application of distance 26 

27 

H.2.3.4.4 Off-Site Resident (Adult and Child) 28 

The off-site resident's location, which is assumed to be at a greater distance from the co- on 29 

30 

31 

32 

33 

34 

3 ~ . ) ; ~ s ~ ~ ~ ~ ~ .  
source than the nonremediation worker, is the prime mitigating factor preventing e@&&. x.:.:.: 

downwind from the on-property disposal facility at the site's fenceline. The engineeri&&trols used 

The 
<<::.:. 

off-site resident is assumed to reside over 500 meters from the stored waste materials anc$&ectly 
<.:.::s 

at the F E W  which would also contribute to redudion in exposure to these receptors are wetting for 

dust suppression, waste containers and the surface water runoff controls at the dqmsal cell and 

H-11 9/9/95 3A5a.m. 



FEMP-OU3-RUFS-DRAFT 
Septercber 11,1995 

staging areas. The water runoff controls would limit, if not eliminate, the potential for ingestion or 
dermal contact with contamham inmoff . ,  

ntainers themselves would provide the public with shielding from direct radiation and 

airborne release from passing shipments of OU3 materials. The potential exists for 

o be exposed to resuspended material from a small percentage of the material transported 
a if releases occur as a result of an accident. No mitigation is assumed for accident scenarios. 

However, minimal exposure would be expected in such a case because no liquids are beiig 

transported aud the 

Cleanup could be 
of materials to be transported do not readily release an airborne fraction. 

quickly and effectively. 

H.3 EXPOSUREAS AND RISK CALCULATIONS 
The following section discusses the methods used to quantify significant exposures and mechanical 
hazards anticipated during remedial operations. The discussion includes determination of exposure 

point concentrations, calculations of doses, human health risks for both carcinogenic COCs and 

noncarcinogenic COCs, and mechanical 

described in detail in Appendix A. Exposur 
under two time frames, a ten-year schedule 

calculate exposures, doses, risk, injuries, and fatalities are specified in the following text discussions. 

method used to identify the COCs are 

ks were calculated for Alternatives 2 and 3, 

e 31-year schedule. Equations used to 

H.3.1 Exw suie Point Concentrations 

materials 

that would exist after D&D is completed. Because of the various ty&b $$$~42;*~$~ of Aerials assessed in this 

study, a weighted average approach was used to develop exposure pc& ::w. &&entrations for the 

designated material categories. For example, "Contaminant source fm," or masses were first 
developed by multiplying the maximum concentration, provided from the sampling results, of a 

material by the mass of that particular material. The source terms for each material type that was 
grouped into a designated material category were then added together, resulting in a "total source 

Appendix A and Section 3 of this report present a detailed discussioq&&&.pntaminated ..... 
'3%:: 

A$&>. , 

:<*.:w$?.?.pv$~@. 
term," which is a mass of a particular contaminant in a material category. That t o & s o e  b was q. 
then divided by the total weight of the materials in that category to yield an exposue pod$ :.*.::. 

concentration. This simplified approach was logical because several different types of & N s  are 
<. <. . 

grouped together into designated categories. Also, during actual remediation, the materials within a 

category would be &mbined and handled together. Exposure point concatrations were calculated 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

Is 

16 

19 

a0 

21 

22 

23 

24 

25 

26 
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for each of the COCs identified in Appendix B, and for each applicable exposure pathway and 

receptor. 

point concentmiom is not directly applicable to direct radiation exposure, 

of these materials does not change with location, but the dose rate does. 

ons are then used in a computer modeling program to determine dose rates at 

from the sources and with varying amounts of shielding. Tables H-1 through H-3 

list the radiological "source terms" and exposure point concentm 'om used to calculate direct radiation 
exposure from piles of Material Categories A (accessible metals), B (inaccessible metals), E 
(concrete) to be pla 

residues. Table H-4 

placed within the o 
exposure point co 

of material off-site under both Alternatives 2 and 3. With increasing distauce the dose from direct 

radiation to the receptors is reduced. Section H.4 discusses the distances between the hypothetical 

receptors and pile sources and the models used to calculate radiation dose rates. 

on-property disposal facility, under Alternative 2; and scabbled concrete 

e nonradiological exposure point concentmion for concrete to be 

sal facility d e r  Alternative 2. Tables H-5 and H-6 present the 

ed to calculate direct radiation dose to receptors during transportation 

. 
H.3.1.1 

Tables H-2 and H-4 contain the weighted ons for radionuclides and 
nonradionuclides in concrete, respectively, as used in the modelling of inhalation exposure point 

concentrations. The modelled inhalation or air concentrations represent the airborne release and 

dispersion of contminated materials during the loading of materials into the cllsposal cell. The air 
concentrations for each COC found in concrete were modelled at eac&eqmr's ..,. . location. Inhalation 
exposure point 'om are not applicable to Alternative 3 bec&e .:A: ........,. .. ._ all'resuspmdible : p  sources . 

will be containerized before initiation of final remediations. As desc@mi W e r  in this section, the 
$&+.vh.:j$ 

*. ...... .:.x.:< 

air concentrations d*d on the rate of which is"pw into *e disposal facility. 

i 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

u 

16 

17 

18 

19 

a0 

21 

P 

P 

24 

25 

26 

Therefore, inhalation exposure point concentrations were calculated for both the 31-year plan and the 

ten-year plan. These inhalation exposure point concentrations are presented in Tables H-7 and H-8. 

The first step in developing these air exposure point concatrations requires the calcdatiGg .... of'% 

disposal facility. As described in the alternative descriptions, concrete is the only mate&&mt would 

be placed into the on-property disposal facility which would create resuspension of contaminants . The 

n 

28 

29 

30 

31 

32 

33 

34 

. .... ., .... ...,.,.. ......,. .. .... i ....... F :~p%w.x.p.,....;;::ss 

. ..* 7 

respirable (friction) release rate for emissions generated as materials are placed into the &property ::z:; 
.../ .... 

other materials to be placed in the facility would be either individually placed or do not have a 
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resuspendable -on. Developing air concentrations from concrete also bounds the inhalation 

exposures because it is the material that could generate the greatest airborne commination. The 

calculation used to obtain a wnservative estimate of the respirable fraction from material placement is 3 

. .  

PULF = A x p x g x h  

where: 

4 

(H.3-1) 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

-15 

16 

To obtain the respirable release rate, the respirable fraction or PULF is multiplied by the placement 

or "cell fill" rate, which is converted from cubic yards per . .  week (yd3/wk) to grams per sewnd (g/s) 
as presented in the equationabelow: ' The "cell iXbate  s?:*@ 

ten-year plan than for the 31-year plan. This a#cck&s for the same amount of COncTete materials 

expected to be 3.86 times greater for the 
..., . . A. ,% as.. 

.:#+=+@>, 
being dumped into the disposal cell.over a d w o n  .+$$ae .. 'k!&seven .y+.. :... years versus 27 years, respectively. 19 

...*A, ".. 

Q = PULF x DR x (Id mglg) (H.3-2) 

where: 

Q = Respirable release rate of co 
DR = Disposal cell fill rate @Ci/sec) (g2/s 

This value is then used in the Near Field Box Model to obtain the 

Near Field Box Model, taken from the Risk Assessment Work Plan Addendum (RAWA) 

(DOE 1992), is useful for estimating exposure coneemrations of contaminants in air for workers 
involved in remediation activities in the vicinity of wntamhmt release points (in this case, at the 

disposal facility). The box model used in this short-term risk assessment uses the co 
rate per unit surface area at the release point and the wind speed, in conjunction with the 

height, to estimate co- concentration in air near the release, as represented by 

e point wnamtration. The 

20 

21 

P 
23 

24 

25 

26 

n 

28 

29 

30 

H-14 

(H.3-3) 
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where: 
ca = Concentration of c o m  ' in ambient air on site @Ci/m3, radiological; 

mg/m3, chemical) 
Q = Respirable release rate of contaminant @Ci/sec) (mg/sec) 
Hb = Downwind exposure height (m) 

Width of crosswind dimension of wntambated area (m) 
Average wind speed = 0.22 (Ulo) In (2.5 Hb) (dsec)  

- - 
= 

wh 
Ulo = Wind speed at 1Om above ground surface (m/sec) 

This method of estimating air concentmions makes no allowance for dispersion and gives the air 
exposure point concentrations to workers in the immediate vicinity of the disposal facility. To 

calculate the air expo 

dispersion calculatio 

refers to a solution us 
Fickian diffusion 

concentrations ta non-remediation workers and the public, a Gaussian 

to estimate the horizontal and vertical dispersion. Gaussian dispersion 

ian distribution function to provide a fundamental solution to the 

described in any basic text on diffusion, dispersion or atmospheric 

transport. The basic formula used for this analysis is 

where: 

(H.34) 

c, =aircQ- 'on downwind due to resuspension, pCi/lm' or mg/m3 
R =contarrrmant resuspension rate, pCi/s or mg/s 
x/Q = atmospheric dispersion factor at the point of interest, pCi/d per pCi/s or mg/m3 

per mg/s 1 

'*.:y.F,**.pA,*<+:<. 

x.:.... .<: 

$g 

The values of x/Q are dependent on a number of factors including r e k e  ....+.. h&ght, .. distance from the .:.:.,.:. 
souTce to the receptor, wind speed and direction, and other m~mrol*~gJ?~~tions~ The general 

.... .... 
......... . <.:.= formula used to calculate x/Q is <.*$@~;.;,: 

where: 
a,, 
a, 
y 
h 
Urn 

= standard deviation of the plume spread in the horizontal 
= standard deviation of the plume spread in the vertical 
= distance from center of disposal facility to receptor 
= the height of the plume (effective height of pile) 
= the average wind speed at 10 meters. 

(H.3-5) 
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ar and a, are determined from charts giving the Pasquill stability class as a function of the distance 

from the source (NRC 1983). In this case a Pasquill stability class of "F" was used. Table H-9 

wntains a summary of the assumptioIls and parameters used to calculate the inhalation exposure point 

model for the OU3 short term risk assessment (Figure H-l), only the 

direct radiation and the inhalation exposure pathways were quantitatively evaluated. Although several 

additional pathways exist for potential exposure during remediation activities, the risks from these 

pathways were screened from evaluation because they were either insignificant or they would 

represent an inwmple 

For each  component;^ 

(PMl0) of the contaminant concentration at the receptor, the receptor breathing rate, and the duration 

of time the receptor is exposed. The duration of exposure to airborne co . 

of time that concrete will be placed into the on-propem disposal facility. In all cases involving 

non-radioactive chemicals, the intake is divided 

In the case of carcinogens, the averaging time 

non-carcinogens, the averaging time is the 1 

remedial activities (or the exposure duration, seven years x 365 days/yr for the ten-year plan and 

27 years x 365 days/yr for the 31-year plan). The equations used to guantify intake from the 

inhalation pathway (EPA 1989b) are: 

.intakes from inhalation are calculated using the respirable fraction 

. ~ts wvers the period 

average body weight times the averaging time. 

ears (one lifetime). In the case of 

ears or the duration ofthe component 

where: 

I, 
c a  
IR 
ET 
EF 
ED 
BW 
AT 

= Intake from inhalation @Ci, radiological) (mgkgday, chemical) 
= Concentration in air @Cum3, radiological) (mg/m3, chemical) 
= InhaWonrate(d/hr) 
= Exposuretime(hrs/day) 
= Exposure frequency (day/b) 
= Exposureduration01.) 
= Bodyweight(kg) 
= Averaging time (days); for noncarcinogens, AT = (EDX365 days 

carcinogens, AT = (70-year lifetime)(365 dayslyr) 
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The following assumptions were made to calculate inhalation intakes for the receptors evaluated: 1 

2 

3 

4 

0 Remediation Worker’s expohe time, frequency and duration (ET, EF, and ED) are 8 
hrs/day, 250 daysly, 7 years (27 years for worst case). 

Nonremedhtion Worker’s ET, EF and ED are 8 hrs/day, 250 days/yr, 7 yrs (or 27 
yrs for worse case). 

80 percent of Nonremediation Worker’s time on-propem is indoors. 

0 The N o n r m o n  Worker’s indoor air concentration on-property is 20 percent the 
concentration modelled for outdoors as a result of air filtration and ventilation 
exchange rates. 

0 

0 

0 

Worker’s adjusted exposure per day based on time is 2.88 hrs. 

nt adult’s and child’s ET and EF = 8 hrs/day, 250 days/yr. 

child’s ED = 6 years 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 
0 Off-site resident adult’s ED = 7 years and 27 years for worse case. 

0 Remediation Worker’s inhalation rate (IR) = 60 n?/day. P 
24 

25 
26 

Nonremediation Worker’s IR = 2fm3/day. 

Off-sie resident child’s = &$ay. .......... :.:.:.. .. 27 

.p. ’, 
0 

. .  3 .:;$& 

28 ..... e:., .qN. 
0 

.... . ., &s20 @ m31&i. 
0 Off-site resident adult’s IR = 29 

0 

0 

Body weight (BW) of all adults = 70 kg. 

Off-site resident child’s BW = 15 kg. 

30 

31 

32 

33 

~ p a Y v & l ~ <  
_ _ _ . C  .,..... . ’ 3 4  

35 

. 3 6  

n 

38 

r..... .:.:.:.:. 

Inhalation intakes were calculated from resuspension of concrete b e i i  .:,& :- :.: in the disposal facility, 

and from potential resuspension of released materials during a hypo&cal ,.,..:B>>fi ’rail accident. Potential 
inhalation intakes from a d. accident were calculated using the computer model, RADTRAN. The 
RADTRAN model is described in Section H.3-6. 

39 

H.3.3 Dose From Direct Radiation Ex~osure 40 

Direct radiation exposure is quantitatively evaluated via modeling when direct radiati 41 

42 

43 

44 

measurement data are not available. In this short term risk assessment, estimated dose 

gamma emissions are modeled for remediation and nonremediation workers, based on 
handling for disposal and shipment, using MicroShieldm version 4.0 (Grove 1988). Modeling used 0 

~ ( j J - ~ L c & j  

H-17 9I9M 3:ISa.m. 
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to estimate radiation doses to transportation workers and the public during transportation of the 

materials to the representative off-site disposal facilities was performed using RADTRAN. A detailed 

description of the RADTRAN model is provided in Section H.3.6. 
.,y* ..... c .*. ..... %. <$+~+%~..:<...<.,, .,:.:.x y:<.:.:., 

s.:.:... y$&. 
Mic&hield@* ...A <.. developed for use on personal computers by Grove Engineering (Grove 1988). 

.:<;s: A,..... $35:: 
It 

....-.-. -...-.-... 
:klgorithms as ISOSHIELD, a mainframe code developed by Battelle Northwest 

(Engle 1966). MicroShield methodology offers a tested approach for estimating the 

radiation dose rate to an individual from a variety of source geometries which may be tailored to suit 

operation-specific modeling needs. Microshield calculates the estimated dose rate from a given 

configuration 
dose rate (mrad/hr). 

, gamma flux energy density (MeV/cr&sec), and 
requires the following input information to perform these analyses: 

0 The exposure geometry is defined as the 
and the receptor’s o r i d o n  and location with 

respect to the source. 

0 Source - Comwsition: The composition of the source is determined by .the 
type of materials, their densities, and the types of concentrations of nuclides in 
the source. 

Shieldiq: MicroShield uses infii@@ion on materials between the source and 
the receptor (shielding) to calc&d%e ,:.:.. .y.:p.. degree to which the gamma rays 
emitted by the source are a#eiiuated .. ’%& b:. ....... the intervening material. A 
rectangular volume represexi&he si%?’& geometry used in the Microshield 
model to calculate package dose rags from containers filled with contamhated 
OU3 materials (Figure H-2). 

. a  
&:, 

0 

The sources evaluated consisted of a roll-off box (ROB), an Interm&+€~~qnsport _.. Container (ITC) or 

waste packer, the B-25 white metalboxes (WMB), large metal boxs@M&), and B-12 metal boxes. 

The LMB and lTC were assumed to contain contamhated bulk steel and <....... wncrete, respectively. The 

R12 box was assumed to contain concrete chips and the B-25 box W S & m e d  to contain brick. 

These media were selected as containjnP the weighted average concentrations of radioactivity of the 

..* .x.:.> 

@p=w$ 

. >.:+ :.:+.... *,:::F::;.., . 

3 

4 

5 
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19 

n 

28 

media sampled, as shown in Tables H-5 and H-6. Assumptions used in the radiation dose rate 33 

calculations are shown in Table H-10. Unit concentrationS were evaluated for each radionuclide 

because the mode1 predicts a linear relationship between the concentration of an isotupe 
pme.$ 

it3 
$3: 

34 

35 

exposure rate. Thus the result can be scaled up or down, depending on the radionuclide’@j x:..,. 

concentration at the source. The results of the unit concentration evaluation were then &%.iplied by 

36 

n 
e..;.. 

the total acXivities and the resulting dose rates are shown in Table H-11 . 
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The exposure or dose rates calculated by Microshield are used directly to calculate expected doses to 

hypothetical receptors. Results are also used indirectly as input to the RADTRAN computer code 
used to calculate exposures associated with off-site transportation. 

1 

2 

3 

' 

.......,.......,...a x.. ... ........... *?A. q2: :.,. .......... :.:<.:<. .<+k.. :.:.:.>:., :ss ...... 
The $k:S estimating the radiological effective dose equivalent the radiation 

4 

5 
..... 

because 6 

7 

8 

9 

&&dd from the mcroSheld is &low. ED& are estimated 
..:.:+> 

,, ,.#:%.,, _,. >:.&:Y?'' ....,,,,, ..,..... ..., . 
they would be compared to pertinent radiation dose limits. EDEs from external exposures to 

gamma-emitting radionuclides, in planar and non-planar geometries, are calculated as: 

EDE = (ET)(EF)(EDxER) (H.3-8) 10 

where: 

EDE dose equivalent (mrem) 
ET 
EF 
ED = Exposureduration(yr) 
ER = Exposure rate (mremhr) 

11 

12 

13 

14 

Is 
16 

17 

18 

19 

20 . .  . .  
. .  .:::. 

,,% .e::*. 

:.:, e%.:.. ..... 

don of Hmth&& Risk fro&&-& Expo sura 2l 

P 

23 

24 

H.3.4 Quantdi 
,g ' ..'. '.% 

Once the types and -magnitudes of potential e&. have been estimated, the carcinogenic and 
noncarchoge~c risks from these exposures& be sed. This section 

.......... 
the processes 

used to quantify the risk from the short tern exposum from remedial actions. 

H.3.4.1 Calculation of Carcinogenic Risk Attributed to Intake of Radionuclides or Chemicals 

'& risk a#ributed to exposure to radionucli& and chemical - i n $ m f w i o n  is estimated as 
26 

n 
$$j 

the probability of an individual developing cancer over a lifetime as $&it@ of exposure to a potential 28 

29 

.:.:.:.:. ..: 

carcinogen. At low doses, the risk of developing cancer is determine4 using this equation from the .. +%::>.. .. ......(...,.-_..., 
RAWPA (DOE 1992): 

Risk = &)(SF) 
where: 

(H.3-9) 

Risk = Incremental lifetime risk of candr incidence, expressed as a unit&W@%&ility 

over 70 years, @Ci) for radionuclides and (mg/kg-&y) for chemicalsf#f 
- - M y  of "ia" radionuclide or chemical & &&&aged z, 

SF = Slope Factor @Ci)-' for radionuclides and (mg/kgday)l for chemical$@ ...... i<k:A .... 
.<,........* .... 
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Inhalaton intake values &,) for radionuclides and chemicals are calculated using equations H.3-6 and 

H.3-7, respectively. The cancer slope factors used are from the Health Effects Assessment Summary 
Table (HEAST) or Integrated Risk Information System (IRIS) values for each particular radionuclide. 

(EPA 1994a) values are the maximum likelihood estimates of the age-average lifetime 

r risk per unit intake or exposure. The cancer slope factors used are provided in 

For a given pathway with simultaneous exposure to several radioactive or chemical carcinogens, the 

following.equation is used to sum inhalation cancer risks: 

yjgU& = Risk(COC1) + RiSk(C0CJ + .;.Risk(COCJ (H.3-10) 

where: 

Risk (COCJ = Individual carcinogenic cancer incidence from each COC for the inhalation 
pathway. 

The risks from radionuclides are summed separately from those generated by exposure to chemical 

Once an EDE has been calculated from the potential radiation dose rate and the duration of the 

exposure, using equation H.3-8, carcinogenic risk can be calculated. Risk from external exposures 

to gammadtting radionuclides in forms other than surface soil may be calculated directly from the 

dose rate in the following manner (DOE 1992): W<$$$$%.w&$<.~, .e<..... y.j .... ..... ........ . 
.....A. .,A,.. 

33 

:*A ,.. 
$p ,:g 

$$jm&& .,...... 
.~~~, .  r: 

:.::.:<. 

Risk = (EDE)(RC) 

@A%:*. -<+x 

(H.3-12) 

where: 

Risk of cancer incidence, expressed as a unitless probability 
Effective dose equivalent (mrem) for external exposure 
Risk coefficient (crc) ( m a - ' )  
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$63 The value of the risk coefficient is 7.6 x la7 mrem-' (EPA 1994b). This risk coeffiu&t& tha new 
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H.3.4.3 Noncarcinogenic Effects from Inhalation Intake of Toxicants 1 

Toxicological hazards associated with the effects of noncarcinogenic hazardous chemicals are 

evaluated by comparing the intake to a reference dose 0). The ratio of intake over the reference 

doseii&xmed the Hazard Quotient (HQ) and is defined in EPA (1991) as: 

2 

3 

4 

5 

HQ = I,JR!D (H. 3-13) 6 

I 
wh 8 

9 

HQ = HazardQuotient(unitless) 10 

I, = Inhalation intake of a chemical (mg/kgday) 11 

RfD = Inhalation reference dose (mgkg-day) I2 

13 

14 

report, the exposure during remedial activities would last ten years; however, air 15 

16 

17 

18 

19 

20 

21 

P 
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24 

25 

contamination is only 
years. The worst case scenario assumes the remedm 'on would last 31 years and cell placements 

during the duration when material placement into the cell, or seven 

would cover the final 27 years. Therefore, chronic RfD values were used to determine the hazard 

quotient. The RfDs used are provided in Table H-12. To evaluate the noncarcinogenic effects to the 

public, a W d  is selected as the rep because of children's increased susceptibility 

due to a high intake rate, and low body we child, the exposure duration is six years. 

In the case of simultaneous expo 
calculated as the sum of the HQs for each chemical as presented in the equation below: 

chemicals, a hazard index (Hl) is 

HI = I1/RfDl + 12mD2 + ... (H.3-14) 26 

n 
where: 2.8 

29 

I i  = Intake for the P toxicant 30 

m, = Reference dose for the i* toxicant 31 

32 

33 

H.3.5 Estimate of Mechanical Hazards 34 

There are mechanical hazards associated with all aspects of the remedial activities, 

construction and transportation injuries and fatalities. For the purposes of this 

35 

is 36 

defined as physical harm resulting in time spent away from work or as assignment to a l& .A,. ... 
m: ::=: ......... h.... /. ,,.. .-. , demanding job because of the injury. ... :...A,,%,,. 

n 
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H.3.5.1 Transw rtation Mechanical Hazards 

The radiation dose and risk to workers and to the public is considered during shipment of radioactive 

materials from the FEMP for disposal at a permitted disposal facility. Mechanical hazards are also 

transportation scenarios. These consist of the injuries and fatalities that may result 

vehicles and other potential accidents. These injuries and fatalities are not 

release of ~~ntamlnat  ed materials. They are based on statistical data collected on 
accident rates and expressed as fatalities or injuries expected per mile traveled. Table H-13 shows the 

transportation hazard coefficients used in these calculations, and Table H-14 shows the mileage and 
shipment assumptions used. 

..>>;.; ..- .... -. $p..&$.&y 

@$ q&&, General risks associate# 

historical injury and &&ity"i&ta discussed below. The construction work hazards are caldated in 

the following manner: 

construction operations are estimated for each alternative using the 

Table H-15 lists the total estimated person-hours, by alternative, and the calculated number of injuries 
and fatalities associated with those person-hours. These person-hour estimates were taken from the 

same time estimates used to assemble the cost estimates. Unit perso e developed for each 

type of container or load based upon the mode of shipment and the designs and volume 

estimates presented in Appendix E and Section 3 of this RVFS r 

person-hour is then multiplied by the number of loads involved to derive the total person-hours. The 

hazard coefficient is a fraction representing the average number of incidents expected to OCCUT for 

each person-hour worked. The RAWPA @OE 1992) lists hazard coefficients for operational worker 

activities. These hazard coefficients are 2.7 x les injuries/person-hour and 1.7 x l@f:is': 

fatalitiedperson-hour . 
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H.3.6 Estimation of Risks from Trans~o rtation Activities 1 

For the alternatives involving off-site transportation of materials, a special computer model is used 

that estimates both impacts from normal (incident-free) transportation and from accidental releases of 

rials. Sandia National Lab (SNL) developed the original RADTRAN code in 1977 

2 

3 

4 

5 

6 

1 

the preparation of NUREG-0170, "Final Environmental Statement on the 

of Radioactive Material by Air and Other Modes" (SNL 1977). The analytical 

capabilities of the code were expanded and refmed in subsequent versions. RADTRAN 4 may be 
used to evaluate radiological consequences of incident-free transportation, and from potential vehicular 

accidents occurring during transportation. The most current comprehensive description of the 
RADTRAN computer code is found in SNL (1992) for RADTRAN 4. 

y describe the various mmpnents of the RADTRAN models that are 

used to evaluate incident-fkee transportation risks and transportation accident risk. 

H.3.6.1.1 Material Model 

Parameters that define the materials are; for each&otope, the total number of curies per. package, ,g& 
average total photon energy per disintegration,.&$* at which released material is deposited on the 

&F&j.. .93;> . . 
ground, cloudshine dose factors, the physical-tics >&*& of the waste, half-life, and measures of 

the radiotoxicity of the dispersed material. 

%. yf19. 

y.:.:.: 

&$j&> 

H.3.6.'1.2 Trans~o rtation Model 

The transportation model is subdivided into three sections: an acci ection, a traffic pattern 

section, and a shipment information section. The accident rate secti the accident rate for 

each mode of transportation, subdivided according to the severity of ident and the population 

zone in which the accident is postulated to occur. The traffic patte on contains the fraction of 

travel which occurs on various types of roads, in various population zones, and under rush-hour and 

normal traffic conditions. The shipment information section contains the number of passengers or 

crew per vehicle, crew separation distances for variousvehicle types, hading and storage times, and 
duration and number of stops. 

H.3.6.1.3 Accident Severitv and package Release Model 

The accident severity model divides all accidents into eight severity categories keyed to damaghg 

environments and hence to the fractional release of material from its packaging. These categories 
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may be related to the fire, crush, impact, and puncture forces encountered in an accident or they may 

be related to other abnormal environments of specific interest to the user. The package release model 

combines the user-specified release fraction with the fraction of material which becomes airborne and 
size. These results are combined with the accident rates for each severity category, 

shipment, and the number of shipments to determine the expected release of each 

population zone. 

H.3.6.1.4 Meteorological Dhrs ion  Model 

The diffusion of a cloud of aerosolized debris released at the site of an accident must be described to 

estimate consequences. Basic dispersion calculations ?e not performed within RADTRAN. Instead, 

the user can provide 

correspogdin% areas 
Pasquill stability 

and area values from within the code would be used. 

.a table of averaged the-integrated concentration (TIC) values with 

ch the TIC values are exceed&, or (2) fractional OcCuTrences of 

gh F, in which case weighted averages of tabulafed concentration 

H.3.6.1.5 Pmulation Distriiution Model 

The population distribution model specifies popyWion densities .in three population zones: rural, 
suburban, and urban. In addition, llumbers of &&bed persons in certain specific areas such as 
pedestrian walkways, warehouses, and air t d 3 a e  ... c:.. specified. The total exposed population is 
determined by RADTRAN from census data for the train scenarios and from Highway 3.2, a 

companion truck model, for the truck scenarios, for use in the RADTRAN calculations. 

,.. . . .  

$X.3: 

.$*%$;: 

...,.... X&&*x:, 

..:~,fl,..,,. ,~ .:.:. y,Wq$ 
,x.::: 

H.3.6.1.6 Health Effects Model 

The radiotoxicity of the shipped materials is d y z e d  in term of pow W;Z&&$ &r producing early 

fatalities, early morbidities, latent cancer fatalities, and genetic effect& ..;:.:.:. Td analysis is based on the 

computed dose received by various organs. Neutron effects are inclu%i3 only in the incident-fie and 
inhalation models. 

,&x...3 

H.3.6.2 Incident-Free Transoo rtation Model 
~ ~ ~ ~ ~ : : ~ ~ ~ ~ ~ ~ ~ ~  

Despite requirements designed to minimize exposures whenever radioactive material h tqbpakd,  

members of the general population are exposed to extremely small doses of external pemhathg <.:.:.:. 

radiation from x-rays, gamma rays, and/or neutrons. ~n RADTRAN, the general p o p d i m  is 
divided into eight possibly exposed population subgroups: crewmen, cargo handlers, people in the 

vicinity of the transporting vehicle while it is stopped, people surrounding the transport link on which 
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the vehicle is moving, and people sharing the transport link with the vehicle, and three subgroups that 

are not applicable to this assessment (i.e., passengers, flight attendants, and warehouse personnel). 

Total doses (in person-rem) are computed for each applicable subgroup shown in Table H-16. 

1 

2 

3 

4 

5 

6 

1 

parameters for rail transport are presented in Table H-17. To ease computations, an 
was set up with one shipment of 28 rail cars. The dose to the 

population subgroups is hear with respect to the number of shipments per alternative. 

truck transport are presented in Table H-18. To ease computations, an 
was set up with shipment of one container and a sbipment with six . incident-free RAD 

containers. Thedos 

Table H-14 identified the number of shipments per alternative. 

ation subgroups is linear with respect to the number of shipments. 

‘H.3.6.2.3 Radiological b a d  Due to Accidents 

The radiological, impact from vehicular accidents& evaluated in terms of level of consequence, 

product of the probability of each specific d e n t  >@:A,* arid &y.’,. its particular level of ensequence; these 

products are then summed over all accidents. 

,m: .:.:. %$>$ 0 ’ probability of occurrence, and level of risk. l?k ,:sa,&+& -‘value ofrisk is computed by forming the 

,. .m<<.> 

H.3.6.2.4 Radiological ImDa ct Due to Incident-Free Transoo rtation 
‘on of relatively smaU doses which result from exposqp&pqpulation ..:.. to the radiation The accumuh 

emitted by radioactive material packages is computed in RADTRAN $q ....., _*. usipg ,... the population 
distribution model and the transportation model to compute the dose & pe&cm-rem) to a set of 

specific population subgroups. Because of the low allowable exted%ose levels imposed by current 

:::::s .:. ’ 
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regulations, no early effects are possible from incident-free transport. 27 

rtation Accident Model . H.3.6.3 Transoo 
$$$q.:$:~~::$$q~~ 

Transportation risk is defined as the product of probability and consequence. The pr6batkity’’’ :.:.:E a 30 

28 

29 

/....... 

vehicular &idea involving release of radioactive material would OCCUT can be describec@ terms of 31 

32 

33 

:$$.: 

the expected number of accidents of a given severity for each transport mode, together w&.the 

package response to such an accident. The consequence of an accident is expressed in terms of the 0 
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potential effects of the release of a specified quantity of radioactive material to the environment or the 

increased direct exposure of persons to ionizing radiation resulting from damaged package shielding. 

f thermal and mechanical environments is responsible for the kind and degree of 

e and for the portion of the conrained material which may be subsequently released. 

In this method, accidents are assigned a severity category based upon the duration and temperature of 

fie Occurring dunng the accident, and combined with one of the following: crush forces (for truck 

and van transport), or puncture impact speed (for rail transport). 

H.3.6.3.2 

The severity of an 
Compromising the 

direct radiation exposure from shielding loss. 

related to the physical form of the material b e i i  transported. 

a package Containing a non-dispersible substance yields only potential 

Transported materials are classified , m r d h g  to their dispersibility . .  based on the shipment size and 
the chemidphysical propedes of the material. &&‘he dispersion category in turn determines if the 

..$ &+ 

$&9;&j$. 
fractions are aerosolized or respirable: 

.p$. .$? .:.<:.:.. 

. .  

.t. <<.:.,. ,g .‘.Y.? y<.:& 
$x>x 

’ .i< <<.>k .P$, 

a;.: &.$;;kx. 

H.3.6.3.3 Material DisDersal from Accidents 

plirborne material released from the scene of an accident mves downwind, under the influence of the 

winds, and disperses according to the.degree of turbulence in the atmosphere. Persons exposed to the 

aerosol cloud would inhale some of the radionuclides during cloud v d  A.. ..> y.:. have particles 
deposited in their lungs in proportion to the timeintegrated w n d n  i t h e  aerosol. This is the 
source of the inhalation dose calculated in RADTRAN. 

:a:; 

g$*:%:*: 

$$$$ 
&&& 

$g$ -7 
fC<: 

The calculational results for the RADTRAN transportation accident model are provided in 
Table H-19. 

g:g:;$:Gms<$:gg. 
:A::? ..:.: 

p z:< .* .,. .... <... .. 
x.::.:.:< .>:.:.> ..... 

H.4 RISK CHARACTERIZATION 

Each remedial alternative involves a set of work activities that could pomtially produce &ryhg 

degrees of mechanical hazards and human health risk. This section presents the results,d&he risk 

calculations for each remedial action alternative. Two major exposure routes were evaluated in this 

risk assessment, inhalation and external radiation risk. Tables H-20 and H-21 present the COC- 
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specific inhalation risks. Table H-22 presents the external radiation risks based on microshield 

modelling and Table H-23 presents a summary of cancer risks to transportation workers and the 

public along the transport routes. A discussion on human health impacts from chemical and 

cinogens, as well as health effects from toxicanrs, are presented by receptor beginning 

.4.1. Sedion H.4.2 contains estimates of mechanical hazards for these same receptors. 

health risks to the public and transportation workers resulting from transportation 

accidents are quantified. All calculations have been made using the exposure point ConcentratiOIls 

presented in Section H.3.1. 

H.4.1 

' This section contains 
selected receptors. 

SectionH.3. A s  

time frames is provided in Tables H-24 and H-25. 

of risk to human health from remedial activities to each of the 

th effects are estimated using methodology and guidance as discussed in 
es, risks and HI to each of the receptors for both alternatives and 

H.4.1.1 Human Health Effects to the Off-Site Resident (Adult and Child) 

This receptor is postulated to be living j 

in Alternative 2 at a distance of over 500 me 

fence, downwind from the disposal facility 
the nearest material stockpile. A summary of 

risks to the off-property resident for both 31-ym plan is contained in Tables H-24 
and H-25 respectively. Direct radiation risk from the containers or piles in both Alternative 2 and 

Alternative 3 were not quantified for the off-site resident. Based upon the low dose rates presented in 
Table H-1 1, at a 500 meter distance, it was concluded that external radiation risks were minimal to 

the off-site receptors. Dose rates drop dramatically between 10 to away from all sources 

listed. 

... :.:+ ..>..A. 

The hi.est risks over the duration of *e project for Ate&ve are 1.9 from 

radionuclides and 1.4 x lO-' from chemicals. The majority of the inhalation risk is from uranium 

8 

9 

10 

11 

u 

13 

14 

15 

16 

17 

18 

19 

m 

21 

P 

23 

24 

25 

26 

n 

233/234. 

plan. This was because the dumping rate used in the calculation of the air exposure point 

No difference was noted in the estimated inhalation risks between the ten-year and 31-year 28 

29 - - - .y 
concentrations was a factor of 3.85 bigher for the ten-year plan than for the 31-year plan&$vhik ...,.. the 

- -  
p. .... \.:pry<<<::.> 

r$$: 
30 

exposure duration under the 31-year plan was 3.85 times higher than that of the ten-year #an. ...,. :.:. With 31 

32 

33 

34 

.... . n. 

all other parameters being equal, these values would cancel each other out and result in.the:~.same 

estimates. However, a difference is noted for the child receptor, whose exposure duration is fixed .at @ six years for both remediation schedules. Therefore an increased risk is noted for the child under the 

. .  
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ten-year plan due to increased airborne conantration. No inhalation risks are associated with 

Alternative 3 because Alternative 3 does not involve placement of materials into the on-property 

disposal facility which would generate an airborne release of contamham . The inhalation risks from 

are considered low while being based on very COIlsewative assumptions regarding the 

co mmhants at the on-property disposal facility. 

No&a&ogenic risks, as given by the HI, were determined for an off-property resident child to be 

0.02 under the ten-year plan and 0.005 under the 31-year plan. According to EPA's Risk Assessment 

Guidance (EPA 1989), a child is considered the most sensitive individual for noncarcinogenic risks. 

This is due to the child's low body weight. In general, the child will receive a higher intake per body 

weight than an adult the same duration. 

H.4.1.2 

This receptor is assumed to be an administrative person who works on the property for eight hours 

per day, but does not participate directly in remedial activities. Therefore no injuries or fatalities are 

assumed for the nomemediation worker. The nomemedm 'on worker is assumed to be lociued 

approximately 300 meters from the closest 

from the on-property disposal facility. For 

the concrete and steel piles is 1.1 x 
31 years and ten years, an ILCR can be estimated of 8.4 x 10-8 and 2.6 x lo-', respectively. For 

@malive 3, the dose is the same assuming continual exposure to the same piles per year. These 

calculations are conservative because they assume that an external dose will be received from the piles 

for the entire duration of the remediation. Actually it is expected cant amount of material 

will be shipped off-site within the first few years, thereby steadily 

or stockpiled materials and 1,100 meters 

e 2, the dose from direct radiation emitted from 

e H-22). Assuming coghmal exposure over 

potential dose rate. . 

Malation risb from disposal of contarmnated . materialsinthe facility under 

Alternative 2, as presented in Table H-24, are estimated at 5.8 x lo-' from radiomcLides and 

6.0 x la7 from chemicals. The hypothetical HI is 2.5 x lo3. Concrete burial is the predominant 

source of dust and other airborne emissions. ' A s  mentioned previously, inhalation risks from 

Alternative 3 were not calculated because all material would be shipped off-site and 

significant resuspended contaminants would not be created. 
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H.4.1.3 Human Health Effects to the Remediation Worker 

This receptor is potentially subject to health risks from inhalation and external radiation exposure 

during participation in remedial tasks. Risks to the worker from external radiation exposure are 

Microshield computer software; inhalation risb are quamified using methods also 
on H.3. 

Summarizes direct radiation doses to workers from various sources for single contajners 
and piles of contaminated wastes. The remediation worker, for Alternative 2, would receive a 

maximum estimated direct radiation dose of 360 -year from continuous exposure at one meter 

from the piles and co 
includes one hour per 

LMB, five hours per ROBS on-proper&, and a half hour per day near a B-12 and a B-25 
each. For Alternati rker would receive an annual estimated dose of 88 mrdyear, from 
continuous, simultaneous exposure at one meter from the piles, LMBs and ITCs. The breakdown of 

exposure time near each type of pile or conrainer for this alternative includes one hour between both a 

concrete and a steel pile, two hours working near LMBs, and five hours moving IT& Both annual 

dose rates for Alternatives 2 and 3 do not ex 

&yr. Direct radiation doses are also incl 

materials. The breakdown of exposure time near the materials 

een both a concrete and steel pile, one hour per day working near a 

DOE Administrative Control Limit of 2,000 

the summary tables (Table H-24 and H-25). 

The risk from inhalation under Alternative 2 is 3.3 x lO-5 from radionuclides and 9.8 x lo7 from 
chemicals for either the ten-year or 31-year duration of the project (the total carcinogenic risk minus 

the direct radiation contribution). The majority of the inhalation risk is from uranium 233/234. As 

explained in Section H.4.1.1, these inhalation risk values are the saqg$&::$he ........,. .:;. two time frames for all 

adult receptors. No exposure to radionuclides or chemicals exceeds t w r y  guidelines for the 

remediation worker as shown in Tables H-24 and H-25. The hazard;jadex:kor the remediation worker 

is o.14, 

Alternative 3 are limited to direct radiation risks discussed above. 

x.::; 

$$$yX<.Hq~ 

........... 

n o ~ c i n o g e ~ c  exposures were within -[e?&&. carcinogenic risks for 

H.4.1.4 Human Health Effects to the Trans~o rtation Workers 
p * , y ~ ~ v T % . : < ~  

These receptors are potentially subject to human health risks from external radiation e&& :.:.:.:.: Risk 

to two types of transport workers (the trailer truck crew and material handlers) are evaldkd :w:: in the 

risk assessment. Risks to these workers from external radiation exposure are quantified,mmg 

RADTRAN. The calculated risks represent individual risks associated with routine, accident-free 

transportation. These risks are 

.:.:.:;. 

' ai in Table H-23. The cumulative dose to a member of the 
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transportation crew from direct exposure during transportation to the off-site disposal facilities were 

estimated at 970 mrem for Alternative 2 and 510 mrem for Alternative 3. These cumulative doses for 

the entire project duration fall well below the DOE admhhtm 've l i t  (2,000 m r d y r ) .  However, 

.risk coefficient of 7.6 x lo7, these low doses result in an ILCR of 8.6 x 10-4 and 5.5 x 
ly. Doses to the transportation workers (crew members and material handlers) is a 

se and assumes that these receptors could potentially be exposed to all shipments since 

shipments OCCUT over the entire duration of the project. NO allowance is made in RADTRAN 4 for 

shielding by the truck cab or bed structure. However, the RADTRAN model does assume railcars 
are lined up and the rail car immedme * ly behind or in front of the rail crew acts as shielding against 

direct radiation from the other cars. Therefore. the rail crew onlv received a dose from om rail car. 
~d 

~~ ~, ......., .>..,>?,%<~*~.,~ ~.. 

The transportation wo&er .:.:.:.:. b (E.:<.: presented in Table H-23 were calculated a population dose provided c;::: , \<::? A... 

by RADTRAN. The i&%$&aI doses were obtained by dividing by the number of exposed individuals 
$% *, 

and rrmltiplying by &&,$%&& =scient @PA 1Wb). The doses for trucking de to the 

commercial disposal facility that result in these risks are within Department of Transportation (DOT) 

guidelines for transportation workers. 

H.4.1.5 

The public along the route between the at the locations of the off-site disposal 

facilities is potentially at risk to external sure. carcinogenic risks from this pathway 

are quantitatively evaluated for the public as a group using RADTRAN. A summary of the risks to 

this receptor is presented in Table H-23. Carcinogenic risks to the public along the transportation 
route to either the representative commercial disposal facility or NTS which results in the highest 
carcinogenic risk from incident-free transportation of OU3 mate 

and 2.7 x 109 for Alternative 3. 

lo9 for Alternative 2 

H.4.1.6 Human Health Effects on the Public from Trans~o rtation Accidents 

This receptor group includes all persons who may be af€ected in a hypothetical accident that results in 

exposures to wastes contamiaaed with radioactive materials. This includes the public in the vicinity 

of the accident. Carcinogenic risks to individuals calculated by RADTRAN include SIt 

external radiation cloud-shine emersion, and inhalation hazards resulting from one accid 

Carcinogenic risks to the public along the transportation route due to an accident are 1. 

Alternative 2 and 3.6 x lo9 for Alternative 3 for the transport of materials to the representative 

commercial disposal facility. As evident, the potential risk from an accident for both alternatives is 
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very low because the types of materials being shipped do not include liquids or high level materials. 

The only material that would be expected to create an airborne emission upon impact would be the 

portion of the material that represents concrete chips. In addition, these types of materials, (building 

1 

2 

3 

4 ily cleaned up. The summary of risks from accidents for transport for both 

in Table H-26. 5 

6 

H.4.2 Mechanical Hazards of Remedial Actions 7 

The mechanical hazards examined in this section include accidents resulting in injury or fatality to the 8 

9 

10 

remediation workers, transportation workers and the public along the transportation route. 

hazards are examined collectively for each category of workers and for the public along the 

transportation route disposal. These results represent the number of injuries and fatalities 11 

that may be expected 12 

The 

13 

H.4.2.1 Remediation Workers 14 

The on-property remediation worker is subject to mechanical hazards by participating in remedial 

activities. For example, workers use machinery to move the materials. As discussed in Section H.3, 

these hazards are linearly proportional to the pe 
A summary of the risks from mechanical 

Mechanical hazards under Alternative 1 (N 

occurs under this alternative that would pose a mechanical hazard risk. The total estimated injuries 

apd fatalities under Alternative 2 are 15 and less than one, respectively. For Alternative 3, these 

estimates are 32 and less than one, for injuries and fatalities respectively. These assessments include 

mechanical hazard risks for on-property activities only. 

ours required to perform the remedial action. 

receptor is presented in Table H-15. 

on) are not qwntified because no activity 

H.4.2.2 Off-Site Reamtors 

Transportation-related injuries and fatalities to transportation wo 

transportation route are calculated using to the distance to the disposal location. Accidents include, 

but are not limited to, train derailments and/or collisions with other motor vehicles. These 

the public along the 

Is 

16 
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m 
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28 

possibilities are..quantified using the method described in Section H.3.4. The results are linearly 29 

30 

31 

32 

33 

: < < : x < ~ t > x ~ + ~ y ~  . . .  . .  . 

p r o p o ~ o ~  to the round-trip miles required to transport the -rials to an off-site &p& ej. 

the FEMP site. Results of the calculations do not include mileage during on-property h&&ag. 

A "round trip" is defined as the path/distance from the FEW site to an off-site facility ab .:.:<.,. back to 

Injuries from on-property hauling are included in the number of injuries for all on-property activities 

H-3 1 
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explained above. The projected mileage and number of trips for each alternative are presented in 
Table H-14 and the results are summazlzed - in Table H-27. 

3 

on workers are postulated to be workers associated with the transportation of materials 

. Mechanical hazards to these workers are from potential accidents that OCCUT 

on, but not during loading of materials for transportation, at the FEMP site. 

Members of the public who live along the transportation route for off-site disposal are potentially 

subject to mechanical hazards from accidents during transportation. Under Alternative 2 no injuries 

or fatalities are expected from truck shipments. 

Transportation accid 

two injuries and no 
cal hazard) risks under Alternative 3 are estimated at approximately 

(less than one) to the public. 

H.5 UNCERTAINTY ANALYSIS 
The short-term risk evaluation estimates risk to workers and the general public during the remedial 

action. Because the risk asesmem assumes cleanup would continue to prescribed Contarmnant . levels 

and must project across the entire period of remeibtion, results of the evaluation have some 
<>:7 

uncertainty with regard to exposure patterns, e& populations, and exposure Concentratom. The 
.I .A%%&$; 

uncertainty associated with these predictions ikluenas the degree of confidence placed on these 

estimates by risk assessofs and risk managers. This, in turn, affects the emphasis placed on these 

predictions by decision makers in the risk management process. This section contains a qualitative 

analysis of the uncertainties associated with the risk estimates produced by this study. The purpose of 

this analysis is to determine the reliability of risk estimates and p l a q . m &  context with other 

,,X.zY d,d& 

i n f o d o n  produced by the OU3 analysis. 

H.5.1 principal Sources of Uncertainty 
UncermintieS related to the OU3 RUFS short-term risk assessment are complex, as this OU must 

consider risks from a variey of unusual media (Le., construction materials). Also, predictions were 

made Concerning the availability and timing for use of the on-property disposal facility. A list of - - - - _  - 
*.:xG$?q*p>;;@.$, .,... .,. .... +.. .? uncertainties and their associated impact on the short-term risk assessment results ar8- ' i n  ...,..... 

;<@; 

?<:A: 
&x y...., 

...,.. <. 
e.:.:.:< 
....... . 
...,.A. ...,.... . 

Table H-28. 
, ,..c:,>. . ,< ...,. x ..,.. . . 

Many assumptions.used in this assessment were made to ensure conservatism so that it is more likely 

risks are overestimated than underestimated. The toxicological parameters and intake assessment 
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methods have been selected by US EPA to account for the limited information on which they are 

based. The calculation of chemical and radiological doses are designed to determine a reasonable 

maximum exposure. The parameters defining dispersion during the transportation accidents, and the 

1 

2 

3 

4 

5 

6 

7 

8 

9 

le dusts for the inhalation pathways, were also selected to be conservative. 

tions, it is difficult to determine whether the assessment has been conservative or 

yses are readily accomplished, but characterizing the details of those pathways is 
not. Evaluation of smaU releases or exposures from incidental activities, such as associated with 

monitoring or maintenance (e.g., checking container integrity, moving containers for storage 
purposes), or unusual activities for which no applicable default data exist, is difficult. 

Other assumptions co 

on-property, tr 

mall likelihood of ursderestimating risks. Activities associated with 

such as solidification and encapsulation of wastes, which is 

currently estimated to be performed off-site, were not Quantified since these treatmem systems 14 

15 

16 

17 

18 

assessment. 19 

P 

contarmnant * release control systems such as air Nters are specifically designed to prevent the release 

of contaminants to the environment and to minimi7e exposure of workers. The potential exists for 

on-site treatment to accur under each alternative risks associated with these treatment systems 

would be'very small, but have not been eval therefore add to the uncertainty of the overall 

, 

Weighted average w n w  concentration levels were used to avoid over~~nservatism that might be 
introduced if maximum concentrations were assumed for the entire volumes of materials assessed. 

Themaximum contarmnant ' concentratioIls have been shown to layer or coating of the 23 

various waste materials. Much of this commination would be the decontaminati on 24 

activities associated with the decontamiDation and dismantlement 

encountered in the activities evaluated in this assessment. H m 

layer of materials were included in the development of the weighted averages, which would n 

overestimate results. In addition to conservative estimates of contamhmt concentrations, the volumes 

n 

P 

25 

28 

29 of materials are a source of uncertainty. Once again conservative assumptions were used to 

overestimate volumes. 30 

A conservative degree of uncertainty is expected by the use of EPA's risk coefficient of 

31 

32 

risk/mrem. For example an annual dose at the DOE administrative control level of 2,000 mdyr, 33 

34 would result in an ILCR of 1.5 x lo2 within one year. Also the typical backgrod radiation dose of 

Q(p"k2r3 
GKRU3-WPX HUPPX-H.SQ H-33 9I9M 3:lSa.m. 
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360 mrem/yr (NCRP-93 1989, would result in an ILCR of 2.7 x 104 within one year. Therefore, 

the use of the risk cuefficient results in highly conservative ILCR estimates. 

r source of uncertainty in this assessment occufs in the evaluation of mechanical hazards 

transportation. As the mechanical hazard risks are strictly a function of the miles 

ing or decreasing the miles traveled would increase or decrease the risks. ?'his can 

the case of rail transport, where doubling the size of the train would lower the 

mechanical hazard risks by a fador of two. Changes in the containers m,ed would also result in a 

change in the number of shipments. A corresponding change in the cancer risks would also occur as 
the load sizes change, though it would be applicable only to one-way travel instead of round-trip 

estimates. ForAlte 

hazard risks, where s 
and 3, cancer and noncarcinogenic risks are very small and mechanical 
uries or fatalities may ocw, may be of greater significance. 

H.5.2 Cumulative Uncertaintv 

Numerous sources of uncertainty are identified for this remedial action risk assessment. Each of these 

factors is addressed in a fashion that ensures that the final estimate of the risk is quite conservative, 

meaning that while the magnitude of unce 
have been understated is very low. 

erate to high overall, the likelihood that risks 

H.6 SUMMARY AND DISCUSSION 
This summary includes a synopsis of the potential risks calculated for each remedial alternative, and 

presents analyses of significant trends associated with those risks. This section wnsists of three parts. 

Section H.6.1 briefly reviews the salient points of the short-term ent. A brief comparison 
7 ,  5 

of the potential mechanical hazards and human health effects from v&us &medial actions to five 
~,s*v$s;$ 

hypothetical receptors is discussed in Section H.6.2. Finally, Sectio@H.6.5 ,:& discusses the conclusions 
of this study. 

.:+:.:.: @.&g$. 
))5: 

H.6.1 Summarv of Remedial Action Risks 
,The short-term@k assessment considers potential . health . . .  impacts to workers and the public from 

activities associated with the remedial actions that could be implemented for OU3. Based.@n :.A,:.::: & 

exposure pathway analysis of these alternativecase combinations, five significant and re lght  

@ p v f < ~ w 2 @  

m:: . 
$$$ 
is:.. >?<X 

.>>&..:.>A* potential consequences from the activities were quantitatively evaluated: 

Radiological ILCRs from inhalation 
Mechanical hazards (injuries and fatalities) 
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Chemocarcinogenic LCRs from inhalation 
Chemical toxicity from inhalation 

Radiological ILCRs from direct radiation 

pathways, such as ingestion and dermal contact, were considered in the exposure 

ere eliminated from quantitative evaluation. 

H.6.1.1 Mechanical Hazards 

The mechanical hazards (i.e., industrial or physical hazards) pose the greatest overall risks from both 
alternatives. Tables H-15 summafizes the injuries and fatalities estimated for mediation workers 

from on-property rtaining to Alternatives 2 and 3. These results are calculated directly 

from the total perso to complete each alternative. Table H-27 presents mechanical 

hazards from transpo 
off-site shipping. 

materials off-site, which are based upon the total mileage required in 

H.6.1.2 Incremental Lifetime Cancer Risks aCR) 

The ILCRs for members of the public are all below lob I E R  for both the ten-year and 31-year plans 

under both Alternatives 2 and 3. . Transportatio&prkers have a risk in the 10-4 range, aSsociated 

with the transportation of a11 materials to be djgp&i&. .:.:.. .&#: off-site, assuming a weighted average of 

#> 

.* 

+:. .,..... ~ 

m a x i m u m m a t e r i a l c o ~  '011s with no &&m&.@ven for shielhg by the truck or truck 

walls. This is a highly conservative set of assumptions. The mileage is based on a round trip, which 

contains a factor of two over estimation. The shielding effects of the truck would be significant, and 

the load must meet DOT standards for driver exposure, which h i t s  exposures to any portion of the 

vehicle occupied by a worker not classified as a radiation worker 

(b) (41. The trip would require approximately 55 hours (at 60 mph 
the permitted conrmercial disposal facility. The exposure at the DO 
give a risk of 110 mrdt r ip  or 11 ,OOO mrem for the trips which 

6.6 x lo3. If shielding and weighted average contambnt concmtrations derived from average 

concentrations were used, transportation worker risks would be well below this level. 

miles) for the trip to 

for this duration would 

. _  . .  , 

The nomemediation worker has an ILCR for Alternative 2 (ten-year and 31-year s 

6.0 x lo7, predominantly from inhalation of radioactive materials. This value isalso 

acceptable range (104 to 106). 
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H.6.1.3 Chemical Toxicity 

Because of the limited amount of accessible hazardous material and the limited dispersibility of the 

materials limit the chemical toxicity impacts range from low (HI = 0.02 to the off-site resident child 

e 2), to insignilicant for Alternative 3. 

acts on workers or the public are not applicable for Alternative 1 (No Further Action) 

because no M e r  remedial activities or transportation of materials off-site occuis after the interim 

remedial action. Potential long-term risks could be posed by Alternative 1, especially once the fence 

and/or institutional removed. However, long-term risks are not within the scope of this 

risk assessment, and 
on-property risks fro 

mechanicalhazards 
risks to the public or nomemediation workers. The risks posed by Alternative 2 are derived from the 

on-property waste burial risks (inhalation). The risks from off-site disposal are a function of the 

number of shipments. The risks assoc 
upon the acceptable risk range of 106 (EPA.19 

mparable to short-term risks. Alternative 2 poses the highest 

radiation to remediaton workm. Alternative 3 poses the highest 

40 remediation workers and the public. Both pose very&le cancer 

over long distances are insignificant based 

The'fatal mechanical hazard risks for Alte 

train and are a function of the number of trips required. The number of trips required could decrease 

if the number of railcars were increased from the assumed 28 or if the volumes of materials per 

railcar could be increased, requiring fewer car loads. No alternatives pose unacceptable risks for 

remediation workers under current regulatory standards for occup 
radiation or chemical hazards. 

rived from the transport of materials by 

sure of workers to 

H.6.3 Conclusions 

For radiological and chemical concerns, the short term risks for both alternatives are acceptable. The 

risks posed by Alternatives 2 and 3 are driven by the mechanical hazard risks from both 
transportation and on-property activities. These mechanical hazard risks are based on current - 

:.::.:?>A< :.,.., c ,..A. w<,.:.:.: _._ ............., *.,a ..... - -  - 

assumptions regarding volumk to be dispositioned of on-property and off-site, the e&im&xl number 
Fs 

:.:.::k 
of person-hours, and the means of transportation used': Alternative 3 results in approxin&cly twice 

as m y  estimated injuries as Alternative 2 fiom on-property activities. Likewise the -ve 3 

results estimate 2 work injuries and 2 public injuries from transportation of OU3 materials. Injuries 

or fatalities from Alternative 2 tmqjortation was insignificant. Under this draft, these asslmptio~~~ 

..... .,. 
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must be considered prelrminary, and future changes may alter the outcome of this analysis 
considerably. 

. .  
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TABLEH-T . 

Cesium- 137 5.59E-09 8.71E+01 4.09E+04 1.78E+06 1.3 1EM 
Lead-2 10 5.03E-07 8.1 lE+O1 4.09E+04 1.78E+06 1.10E +00 
N~tunium-237 3.56E-03 7 . m 4 4  4.09E+04 1.78E+06 6.76EM 
Plutonium-238 9.OOE-07 1.75E+01 4.09Ec04 1.78E+06 4.24E-01 
P1utonium-2391240 8.2OE-05 2.27E-01 4.09E+04 1.78E+06 5.01E-01 
Plutonium-241 1 . m a 7  1.12E+02 4.09E+w 1.78E+06 3.76E-01 
Polonium-2 10 9.34E-09 4.49E+03 4.09E+04 1.78E+06 1.13E +00 
Radium-226 2.4SE-04 9.88E-0 1 4.09E+04 1.78E+06 6.52E+OO 
Radium-228 4.19E-07 2.34E+02 4.09E+04 1.78E+06 2.64E+OO 
strontium-90 1.3Z-08 1.42E+02 4.09E+04 1.78E+06 5.24E-02 
Te~hnetium-99 4.81E-03 1.70502 4.09E+04 1.78E+06 2.2OE+OO 
ThOIiUm-228 3.46E-08 8.22E+02 4.09E+04 1.78E+06 7.67E-01 
Thorium-230 1 S4E-02 1.94502 4.09E+04 1.78E+06 8.06E+OO 
Thorium432 1.79E+02 1 .WE47 4.09E+04 1.78E+06 5.26E-01 
uranium-u3/234 3.03E-01 9.48E-03 4.09E+04 1.78E+06 7.75E.+01 
uranium-234 5.4241 6.19E-03 4.09E+04 1.78E+06 9.13E+01 
UraniUm-2S5/236 1.31E+01 6.34E-05 4.09E+04 1.78E+06 7.36E+O1 
U f i ~ . - 2 3 6  O.OOE+OO 6.34E-05 4.09E+04 1.78E+06 O.OOE+OO 
UrarriUn-238 8.09E+03 3.33E-07 4.09€+04 . 1.78E+06 7.25E+Ol 

Uranim, Total** 4.70E +03 NIA 4.09E+04 1.78E+06 1.27E+02 

SXPOSCTRE POINT CONCENTRATIONS FOR MATERIAL CATEGORIES 
A (ACCESSIBLE METALS) and B (INACCESSIBLE METALS) 



TABLE H-2 

EXPOSURE POINT CONCENTRATIONS OF CONCRETE (RADIOLOGICAL) TO BE 
PLACED INTO THE ON-PROPERTY DISPOSAL FACILITY 

Cesium-137 5.53E-07 8.71E+01 3.23E+05 4.80E+06 1.64E-01 
Lead-210 4.32E-06 8.1 lE+O1 3.23E +05 4.80E+06 1.19E+OO 
Nept~~i~m-237 4.70E-02 7.09544 3.23E+05 4.80E+06 1.13E-01 

1.70E-01 Plutonium-238 2.84E-06 1.75E+01 3.23E+05 4.80E+06 
4.80E+06 2.38E-01 Plutonium-2391240 3 .m44 2.27E-01 3.23E+05 

POlOIli~210 1.01E-07 4.49E+03 3.23E+05 4.80E+06 1.55E+OO 
Radirrm-226 7.21E-04 9.88E-01 3.23E+05 4.80E+06 2.43E +00 
Radium-228 5.46EG 2.34E+02 3.23E+05 4.80E+06 4.36E+Oo 
suontiuum-90 2.70EG . . 1.42E+02 3.23E+O5 4.80E+06 ’ 1.31E+OO . 
Technetium-99 4.68EU2 1.70Eo2 3.23E+05 4:80E+06 2.72E+OO 
ThOriUIIl-228 1.17Ea 822E+02 3.23E+05 4.80E+06 3.29E+Oo 
ThOriUIIl-230 2.92E-02 1.94E-m 3.23E+05 4.80E+06 1.94E+OO 
Thorium-232 3.53E+03 1 .wwn 3.23E+05 4.80E+06 1.31E+OO 
uranium-233/234 7.90E+OO 9.48E-03 3.23E+05 4.80E+06 2.55E+O2 
uranium-234 2.88E+OO 6.19E-03 3.23E+05 4.80E+06 6.09E+01 
Uranium-235/236 7.15E+O2 6.34E-05 3.23E+05 4.80E+06 1.55E+O2 
Uranium-236 O.OOE+OO 6.34E-05 3 .BE +05 4.80E+06 O.OOE+OO 
Uranium-238 5.11E+04 3.33EM 3.23E+05 4.80E+06 . 5.8lE+01 

Plutonirrm-241 1 .ma5 1.12E+02 3.23E+OS 4.80E+06 4.OOE+OO 

Uranium, Total** 3.29E+04 NIA 3.23E+05 4.80E+06 1.12E+O2 

Notes: 

a These weighted average COncentrations are used as exposure point concamations for calculating direct radiation 
doses to receptors. The weighted averages are also used to develop W o n  exposure point concentrations. 

* W e  units for Total Uranium Concaration are ug/g, NOT pCiig.  

.. . . , 
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TABLE H-3 

EXPOSURE POINT CONCENTRATION OF MATERIAL CATEGORY E 
(SCABBLED CONCRETE RESIDUE) TO BE SHIPPED OFF-SlTE 

Cesium-137 
Lead-210 
NqQ~li~m-237 
Plutonimn-238 
PlutOnium-239/240 
Plutonium-241 
Polonium-2 10 
Mum-226 
Mum-228 
strontirrm-90 
Technetium-99 
Thorim-228 
ThOriUm-230 
Thorim-232 
UraIlium-233/234 
uranium-234 
Uranium-235/236 

. 

2.51E-10 
SASE49 
2.42E-03 
7.40E-09 
1.93E-05 
3.30E-08 

1.33E-07 
3.11510 
4.08E-10 
5.64E-02 
3.oOE-10 
4.18E-03 
8.93E-01 
3.51E-01 
7.4SE-01 
9.66E+O1 

3.8 1E-11 

8.71E+01 
8.11E+01 
7.0SE-04 
1.75E+01 
2.27E-01 
1.12E+O2 
4.49E+03 
9.88E-01 

2.34E+O2 
1.42E+O2 
1.70E-02 

8.22E+O2 
1 .WE52 
1 . m w  
9.48E-03 
6.19E-03 
6.34E-05 

Uranium-236 O.OOE+OO 6.34EM 
UraIlium-238 l.OlE+W 3.33EM 1.6OE+O2 2.14E+03 2.32E+04 

2.14E+03 
2.14E+03 
2.14E+03 
2.14E+03 
2.14E+03 
2.14E+03 
2.14E+03 
2.14E+03 
2.14E +03 
2.14E+03 
2.14E+03 
2.14E +03 
2.14E+03 
2.14E+03 
2.14E+03 
2.14E+03 
2.14E+03 
2.14E+03 

1 .5oE-01 
3.28E+oo 
1.17E+o1 
8.91E-01 

3.02E+01 
2.54E+01 
1.17E+oo 
9.01E-01 
5.ooE-01 
3.99E-01 

6.59E+03 
1.70E+OO 

6.69E-01 
2.29E +04 
3.17E+04 
4.21E+04 
Q.OOE+m 

5.58E+O2 

IUranim. Total** 5.46E+03 NIA 1.6OE+O2 2.14E+03 3.76E+04 

Notes: 
a nese weighted average concentrations are used as exposure poiat wncentrations for calculating direct 
radiation doses to receptors from containers. 

** The units for Total Uranium Concentmion are uglg, NOT pCi/g. 
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TABLE H4 

WEIGHTED AVERAGE CONCENTRATIONS OF CONCRETE TO BE PLACED 
INTO THE ON-PROPERTY DISPOSAL FACILITY @ON-RADIOLOGICAL) 

1 1.4-Dichlorobenzene 
l2,4-Dinitrotoluene 
alpba-chlordane 

Arodor-1248 
Ardor-1254 
Mor-1260 
Arsenic 
Barirrm 
Benzene 
m(a)anthracene 
BenzoopYrene 
Bwzoofluoranthene 
~Benzooflwranthene 
Beryllium 

I-WY 

bis(2-Ethylhexyl)phthalate 

Carbazole 
chromium 
chrysew 
copper 
Dihmm(a,h)anthcene 
Dieldrin 
gamma-chlordane 
Hexachlorobutadiene 
I n d e n O ( l . 2 , 3 4 ) ~ ~ ~  
Lead 
Manganese 
MeKzlry 
N-Nitrosodi-n-popyhmk 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Selenium 
Silver 
styrene 

O.OOE+OO 
O.OOE+OO 
7.89E-02 
6.27E+02 
7.84E-02 
1.66E+Ol 
1.05E+Ol 
1.84E+03 
2.01E+04 
O.OOE+OO 
2.19E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.95E+02 
4.69E+OO 
6.96E+02 
O.OOE+OO 
3.17E+03 
6.48E+OO 

O.OOE+OO 
5.47E +03 

1.58E-02 
8.41E-02 

O.OOE+OO 
2.76E+M 
1.33E+05 
1,57E+Ol 
O.OOE+OO 
4.52E+03 
O.OOE+OO 

1.33E+01 
2.89E+03 
O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.23E + 05 4.80E+06 NA 
NA 

2.69E-04 
2.14E+OO 
2.68E-04 
5.65E42 
3 . m  
6.27E+OO 
6.85E+Ol 

NA 
7.4- 

NA 
NA 
NA 

1.35E+OO 
1.60E-02 

2.37E+OO 
NA 

1.08E+Ol 
2.21E-02 
1.87E+o1 

NA 
5.39- 
2.87E-04 

NA 
NA 

9.43E+OO 
4.53E+02 
5.35Extz 

NA 
1.54E+O1 

NA 
NA 

4.55EM 
9.85E+OO 

NA 
ITetracldoraethene 6.37E42 3.23E+05 4.80E+06 2.17E-04 

Notes: 

a Weighted Average Conccmtations are used to developed inhalation exposure poht 
at recepton' locations. 

Zero values reprrsem a COC mat was not deteaedm cmmcte. However, it was a COC m one or more other mcdia 
which will either not be enre- the disposal facility, or wiU not create anairborne respirable fraaion 
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Ce~ium-137 1.01E-07 8.7 1E +01 4.97E+03 1.72E+05 1.95E+oo 

Neptlmium-237 3.96EA3 7.osE-w 4.97E+03 1.72E+05 
Lead-210 7.74E-06 8.11E+01 4.97E+03 1.72E+05 1.39E+02 

6.19E-01 
Plutonium-238 2.95E-05 1.75E+01 4.97E+03 1.72E+05 1.14E+02 

1.72E+05 2.80E+01 PiutOniuln-239/240 5.56E-04 2.27E-01 4.97E+03 
1.72E+05 8.4OE+O1 PlutOnium-241 3.38E-06 1.12E+o2 4.97E+03 

Polonium-210 2.34EM 4.49E+03 4.97E+03 1.72E+05 2.33E+02 
lRadirrm-226 2.42EG 9.88E-01 4.97E+03 . 1.72J2+05 5.30E+01 
IBaiium-228 2.96E-06 2.34E+O2 4.97E+03 1.72E+05 1.54E+02 
strontium-90 1 -64E-08 1.42E+@2 4.97E+03 1.72E+05 5.18E-01 
Technetium-99 6.43E-02 1.70E-02 4.97E+03 1.72E+05 2.42E+02 
Thorium-228 2.97E-08 8.22E+02 4.97E+03 1.72E+05 5.41E+00 
Thorium430 1.35E-02 1.94E42 4.97E+03 1.72E+05 5.79E +O 1 

uranium-233/234 4.26E-01 9.48E-03 4.97E+03 1.72E+05 8.94E+02 
4.97E+03 1.72E+o5 1.43E+03 Uranium434 1.04E+OO 6.19E-03 

Uranium-235/236 1.16E+o2 . 6.34E-05 4.97E+03 1.72E+05 
Uranium436 O.OOE+OO 6.34E-05 4.97E+03 1.72E+05 O.OOE+00 

4.97E+03 1.72E+05 1.19E+03 uranium-238 1.61E+04 3.33E-07 

Uranium, Total** 3.38E+05 NIA 4.97E+03 1.72E+05 7.49E+O4 

Thorium-232 9.95E+Ol 1 -09E-07 4.97E+03 1.72E+05 2.4OE+OO 

1.63E+03 . 

. -  
TABLE H-5 

EXPOSURE POINT CONCENTRATIONS OF MATERIAIS TO BE 
SHIPPED OFF-SI'IE UNDER ALTERNATIVE 2 

**The units for Total Uranium ConWntratiOn are ug/g, NOT pCi/g. 
a From Material Categories C and F plus 1 " Concrete Residue from 9A (PA 2,4) and 8A (PA 4) 

NO=: mese weighted average co~lcentratio~ls are usxi as exposure point concmtration for calculating direct 
radiation doses to receptors. 

. . .  
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TABLE Hd 

EXPOSURE POINT CONCENTRATIONS OF MATERIALS TO BE 
SHIPPED OF'F-SITE UNDER ALTERNATIVE3 

Cesium-137 1 .WE46 8.71E+01 3.78E+05 7.37E+06 2.56E-01 
Lead-210 3.12E-05 8.11E+01 3.78E +05 7.37E+06 7.38E+OO 
Nepamium-237 6.7- 7.MEoQ 3.78E+05 7.37E+06 1.39E-01 
PI-238 3.44E-05 1.75E+Ol 3.78E +05 7.37E+06 . 1.76E +oO 
PlUtonillm-239/240 1.11E-03 2.27E-01 3.78E+05 7.37E+06 7.33E-01 
PlUtonillm-241 1 . m  1.12E+o2 3.78E +05 7.37E+06 4.76E+OO 
Polonirrm-210 4.37E-07 4.49E +03 3.78E +05 7.37E+06 5.73E+OO 
Radium-226 5.99E-03 9.88E4 1 3.78E+05 7.37E+06 1.73E+01 
Radium-228 9.59506 2.34E+02 ,3.78E+05 7.37E+06 6.52E+OO. 
Stromium-90 2.92E-06 1.42E+o2 3.78E+05 7.37E+06 1.21E+OO 
Technetirrm-99 1.25E-01 1.70E-02 3.78E +05 7.37E+06 6.21E+oO 
Thorium-228 1.31E-06 8.22E+02 3.78E+05 7.37E+06 3.13E+OO 

ThoKiUm-232 4.24E+03 . 1.09E-07 3.78E+05 7.37E+06 1.35E+OO 
ThOKiUm-230 1.36E41 1 .%EM 3.78E +05 7.37E+06 7.69E+OO 

uranium-233/234 9.44E+OO 9.48E43 3.78E +05 7.37E+06 2.61E+02 
uranium-234 5.24E+OO 6.19E-03 3.78E+05 7.37E+06 9.47E+O1 

Uranium-236 O.OOE+oO 6.34EM 3.78E+05 7.37E+06 O.OOE+OO 
Uranium238 8.69E+04 3.33E-07 3.78E +05 7.37E+06 %.45E+01 

Uranium, Total** 3.92E+05 NIA 3.78E+05 7.37E+06 l.l5E+o3 

Uranium-235/236 9.36E+02 6.34EM 3.78E+05 7.37E+06 1.73E+02 

a ~otes:  ~hese weighted average concentratl '011s are used as exposure point amcentdons for calculating direct radiation 
doses to receptors during transportation under Altemative 3. 

** The units for Total Uranium Cmcemab 'm are ug/g, NOT pCilg. 
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TABLE E-9 
ASSUMPTIONS AND PARAMETERS USED TO CALcutATE 

INHALATION EXPOSURE POINT CONCENTRATIONS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 

Disposal cell fill rate 

Concrete density 

Cell filling schedule 

Duration of cell filling schedule 

Dump height * 

Disposal Cell width 

Exposure height 

Average Wind speed 

Average wind speed at 10 m 

Pasquill stability Class 

Distance from center of cell to 
off-property public residents 

Distance from center of cell to 
nonremediation worker 

DR, Eq H.3-2 

p, Eq H.3-1 

ET*EF*ED, Eiq H.3-6 & 7 

h, Eq H.3-1 

Wb, Eq H.3-3 

Hb, Eq H.3-3 . 

U,, Eq H.3-3 

U10, Eq H.3-3 

Eq H.3-5 (to determine uy 
and uJ 

Eq H.3-3 (to d e w  HQ 
cry and UJ 

Eq H.3-3 (to determine 
ml 
uy and uJ 

438 yd3 per week for 10 year plan 
113 yd3 per week for 31 year plan 

2.4 @an3 

1 shift/day, 5 day/week/ 
52 week/yr 

7 yrs for 10-year plan 
27 yrs for 31-year plan 

150 cm 

140.3 m 

1.8 m 

0:66 m/s 

2.0 d s  

F 

500 m 

1,100 m 

* Dump h e i i t  rep~sents one half of actual drop height. This acmmts for the steady miucrjon m the drop 

Disposal cell refers to the on-property disposal facilj.. 
height as materid is dumped due to the increasing height of the material m the cell over time. 



TABU H-10 
ASSUMPTIONS U!BD FOR THE MICROSBIELD CALCULATIONS 

B-12 

B-25 

Illtmodd 
Transportation 
Containers 
mw 

Pile 

Pile 

Bulk Steel 

Concrete 
Residue 

Brick 

Bulk 
Concrete 

Bulk 
Concrete 

Bulk Steel 

Container internal dimensions were 19 ft  L x 7 ft W x 7.7 ft H. 
Container volume equals 1025 ft3. 
The thickness of the container is 118 in. steel. 
The density of bulk steel is 7.9 g/cm3. 
The weight capacity of the box will be reached prior to the volume 
limit when filled with bulk steel. This equates to 35,000 Ibs steel 

Container dimensions were 1.92 ft Lx 3.83 ft W x 6.00 ft H with 

The thickness of the container is 10 gauge steel (0.1382"). 
The weight capacity (9,OOO Ibs) of the B-12 Box will not be reached 
prior to the volume limit when filled with concrete chips. This 
calculation assumes the box will hold approximately 6,500 lbs of 
concrete. 

Container dimensions were 6.25 ft L x 4.17 ft W x 3 ft H with an 
intemal volume of 80.3. 
The thickness of the container is 1/8" steel. 
The density of brick used in the calculation was 120 lbs/ft3. 
The weight capacity (6,800 Ibs) of the box will be reached prior to 

Container dimensions were 20 ft L x 8 ft .W x 6.4 fi H. Container 

0 The thickness of the container is 118" steel. 
0 The density of bulk concrete is 2.4 g/m3 (or 150 lb/fP). 
0 The weight capaciv of the lTC will be reached prior to the volume 

limit when filled with bulk concrete. This equates to 20 tom of 
concrete per ITC. 

per box. 

an internal volume of 44 cubic ft. 

the volume limit when filled with brick. 

volume equals 675 ft3. 

The dimensions of the pile are 100 ft  x 50 ft x 25 ft. 
Concrete bulking factor is 1.3. 

0- concentrations and concrete density will be same as 
that for Alternative 2 concrete. 

0 The pile will be surveyed every worker shift. The survey will last 
approXimately 15 mirmteS. 

The dimensions of the pile are 120 ft x 90 ft x 25 ft. 
Steel bulking factor is 16.8. 

0 Paint density is 1.2 @an3. . Paint thichess is 10 mil. 
The reference steel beam is a W36x359. 

0 Reference steel beam surface area is 11.5 ft2. 
0 Reference steel beam cross section is 105 in*. 
The pile will be surveyed every worker shift. The survey will last 
approximately 15 minutes. 

Steel. 
t concentrations will be same as that for Alternative 2 
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TABLE H-l2 

SUMMARY OF INHALATION TOXICITY VALUES FOR CON- OF CONCERN (COO 

Uranium-234 
uranium-23s 
Uranirrm-238 
ThOrium-228 
ThOliUm-230 

Thorium432 
TfXhlEthIkW 
Strontium-90 
Radium-226 
Radium-228 
Ce~i~m-137 

1.4E-08 
1.3E-08 
1 -2E-08 
9.5Eo8 
1.7E-08 
1 . 9 w  
2.9E-12 , 

6.9E-11 
2.8E49 
9 s - 1 0  
1.9E-11 

Radionuclides (Risk/pci) 
Uh-233/234 2.7E-08 nla 

nla 
nla 
di 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Lead-210 1.- nla 
NeptMium-237 3.5308 nla 
Plutonium-238 2.7E-08 nla 
Plutonium-239/24Q 2.8E-08 nla 
PI-241 2.3E-10 nla 
Polonium-210 2.1E-09 nla 
Americium-241 3.9- nla 

Metals (mgflrg/wj' ( m w b y )  bs 
Antimony nla nla 
Arsenic lSOE+Ol nla 
Barimil nla 1.4E-04 
Beryllium 8.40E+OO nla 
cadmium 6.30E+OO nla 

4.20E+01 ' nla 
~kopper 
ILead 

1- 
Mercury 
Nickel 
Seleni\rm 
Silver 
T9lallium 
Valladhl 
lzinc d a  d a  

nla 
nla 
nla 
nla 

8.40E-01 
nla 
nla 
nla 
nla 

nla 
nla 

1.4Eco5 
8.6E-05 

nla 
nla 
nla 

nla 
nla . 

>gallic (mgfltg/daY)-l (msflrg/aaY) 
Yylenes, total nla nla 

2.9E-01 !-Butanone nla 
3llylb@XDZE nla 2.9E-01 
X-n-oaylphthalate nla nla 
%elmthem nla nla 
'urene nla nla 
reaachlotoethene 2.CKlE-03 nla 
)eozooanthracene nla nla *= 6.10E-03 nla 
~ i s ~ d l y ~ l ) p ~  nla d a  

'cBslpaticides ( m g w w f  (mg/kg/&Y) 
I&DDE nla nla 
M o r 4 2 4 8  d a  nla 
M o r - 1 2 5 4  nla nla 
hchlor-1260 nla nla 
Xeldrin 1.60E+O1 nla 
Ieptachlor epoxide 9.1OE+OO nla 
llpha chlordane! 1.3OE+OO d a  
kdrinketone nla nla 

Notes: da:  Not Available or Not Appligble 
a EPA. 1% HEASTTabb 
bEPA,19P3 IRIS 

EPA. 1994 IRIS 
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a .  TABLE H-13 

OCCUPATIONAL AND NONOCCUPATIONAL TRANSPORTATION 
INJURY AND FATALITY HAZARD COEFFICIENTS' 

Rail 

Off-Site Remediation Worker 4.6 x 108 4.6 x lod 
Public Along Transportation Routeb 1.8 x 106 6.8 x lod 

Truck 

Off-Site Remediation Worker 2.1 x 109 4.1 x 108 
Public Along Transportation Route 1.3 x 108 1.2 x 107 

a @OT, 1%) 
The public along transporation route includes passengen. offduty workers, pedesnianS. and drivers and passengers m o h r  vehicles. etc. 



TABLE H-14 
TRANSPORTATION TRIPS AND MILEAGE TO THE REpREsENTATlON 

OFFSITE DIsposAt FACILITIES . 

- Rail 

Train to Off-~ite facility 2049 NIA NIA 151 309,808 

Total Distance Traveled by Rail NIA 309.808 

- Truck 

Truck to NTS 1924 653 1,256.372 653 1,256372 

Truck40 off-site disposal 2049 81 162,969 NIA NIA 
f a C i l i p  

Truck40 local landfill 5 2,867 14,335 2.867 14,335 

Total Distance Traveled by Trucks 1,436,676 1,270,707 

Notes: 
Alternative does not iaclude tbe aamponation of maoerials off-site. 
a For purposes of wstutimatkn ami navel cdcdano . Is, me off-siteaisposal facility is assumedm be 

Number of &trips to Embcare include 9 shipmms - 6  B-12's cadlaad 72 Wpmmts 
6 E253 each. 
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TABLE H-15 
ESTIMATED INJURIE!P AND FATALITIESE FOR ON-PROPERTY ACTIVITRB 

' 

Alternative 2 

Injuriesb 16 2.7 x 10-5 549,768 14.84 

Fatalities' 16 1.7. x 107 549,768 0.09 

Alternative3 

I n j u r i s b  16 2.7 x 105 1,1%,621 32.23 

F a t i &  16 1.7 x 1 0 7  1,1%,621 0.20 

cDoL1994b 
Total number of manhours taken fIom Appendix E, section E.3 tables. 



TABLE .H-16 
INCIDENT-=DOSE SUMMARY 

Crew 8.37E-01 2 9.OOE+OO 6.28E+02 4 . m  
Handlers 1 . 2 0 1  10 1.13E+02 8.62305 
OffLink 5.99E-03 
onLink 7.88E-02 

Storage O.OOE+OO 
stops 1.75EM 

Public Total I.ME-01 3.34E+05 2 . 7 0 3  , 2.093-09 

crew 5.OlE-02 2 7.20E+01 3.01E+02 2.2SE-04 
Handlers 7.38E-03 10 5.31E+01 4.Qm-05 

72 x Tracks to hvimcare with 6 xB25Boxes &Brick 

OffLink 3.59E-04 
%Link 4.71E-03 

Storage O.OOE+OO 
stops 1 .osE43 

public Total 6.12E-03 3.34E+05 1.32E-03 1.003-09 

crew 2.57Em 5 l.OOE+CQ 5.14E+02 3 . m  
Handlers 1.06E-01 10 1.60E+03 1.22E-03 
OffLink 6.40E-03 
on L i d  1.21E.03 

Storage 1.22E-03 

151.2 x Rail Shipments to Emkcare with 168 x IT& of Concrete 

stops 1.06E-02 

Public Total 1.94E-02 8.16E+05 3.60E-03 2.743-09 

crew 4.07E-03 2 1.OOE+02 2.04E+02 1 . 5 M  
Handlers 9.86E-04 10 6.44E+Ol 4.89- 
OffLink 4.83E-05 
on Link 2.23E-04 

stops 2.48E-04 
Storage O.OOE+OO 

653 x Tracks to NTS with LMBs of Concrete and steel 

public Total 5.19E-04 9.34E+05 3.63E-w 2.7-10 

~finedParameterS 
7.6oEo7 Riskpermrem 

1 ,Ooo mrem per rem 
5 Railcrew 
2 Tmck Crew 
10 Toal Rail Haxdiers 
10 Total Truck Handlers 
100 
28 
6 

653 
9 

72 
151.2 

Lifefimc maximum aips per crew mcmber 
Rail Crew Dose Rate Adjuancnt FactDr 
Ad- Factur @&ages per truck) for Truck Crews 

Numter of LMBs to NTS 
Number of shipmeas of El% to Envirooue 
Number of shipmems of B-25s to Envirocare 
Numter of shipmeas of ITCs to Emrirocare 

Total Trips 

Off Link, On Link, Stops. a d  Storage rrpresemthe public along mure approximately 30mfrommad, m passing vehides 
along stops. andat st~ragedepots. Togct&ert?qcomprise the pblic total. 
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,TABLE H-17 
INPUT PARAMETERS FOR INCIDENTTREE RAD- MODEL 

OF RAIL TRANSPORT 

Rail cars Per shipment 
Distance to Representative Disposal Facility 
ITCs per Rail Car 
Dose Rate at lm (Transport Index) 
Travel in Rural Population Zone 
Travel in suburban Population Zone 
Travel in Urban Population Zone 
Velocity in Rural Population Zone 
Velocity in suburban Population Zone 
Velocity in Urban Population Zone 
Number of Crewmen 
Distance from Source to Crew 
Number of Handlings per Container 
Stop Time per Kilometer 
Minimum Stop Time per Trip 
Zero Stop Time per Trip 
Minirmun Number of Rail Classifications-ons 
Persons Exposed While Stopped 
Average Exposure Distance While Stopped 
Storage Time per Shipment 
Number of Exposed Persons During Storage 
Average Exposure Distance While In Storage 
Number of People per Vehicle on Link 
Maximum Number of Trips per Crew 
Fraction of Urban Travel During Rush Hour 
Fraction of Urban Travel on City Streets 
Fraction of Rural-Suburban Travel on Freeways 
rraffic Count Passing a Specific Point-Rural Zone 
rraffic Count Passing a Specific Point-Suburban Zone 
haffic Count Passing a Specific Point-Urban Zone 

28' 
3090 
6' 
3.53E-2b 
a2 
14 
4 
64 
40 
24 
5 c  
25.P 
2 
0.033 
10 
60 
2 
100 
20 
8 
20 
100 
5 
100 
0 
1 
0 
1 
5 
5 

Railcars 
lan 
ITcs/Rail car 
mrem/hr 
% of total 
% of total 
% of total 
km/hr 
km/hr 
lanlhr 
People 
m 
unitless 
h r h  
hr 
hr 
Insp- 
People 
m 
hr 
hr 
m 
People 
Trips 
UnitleSS 
unitless 
UnitleSS 
carsnime 
carsmime 
Cars/Time 

The number of packages for determining the dose to crew members was redwed to 1 mil car. The contribufionfrom the nailing 27 cars 
would be negligiile due to self-shielding. RADTRAN 4 does not mke self-shielding into consideration m tal- dose. Eafh rail 
car holds six ITCs, therefore each shipment carries 168 ITCs of which 108 ITCs contain dispersable comaere and the other 60 I X s  
contain nondispersable steel. 
The lm dose mes were for come. 
Thermmberofcrewispershipment 
The- fmmthe sourcc to crew is based on one diesel engine pulling the railcars. h reality, atlcasttwodiesek wonld be 
expecrcd to pull 28 railcars. Also. shielding due to &e diesel itself was not taken into consideration. UDTRAN 4 nquires the. user 
to incrrase this disgacc to account for shielding. 



TABLE H-18 
INPUT PARAMETERS FOR INCIDENT-FREE RADTRAN MODEL 

OF TRUCK TRANSPORT 

. .  

isrance to Representative Disposal Facility 
Rate at l m  (Transport Index) 

el in Suburban Population Zone 
vel in Rural Population Zone 

elocity in Suburban Population Zone 
locity in Urban Population Zone 

istance from sou~ce to crew 
umber of Handlings 

Stop Time per Trip 
Exposed While Stopped 

rage Exposure Distance W e  " q p e d  

r of People per Vehicle on Route 

action of Urban Travel During Rush Hour 
action of Urban Travel on City Streets 

action of Rural-Suburban Travel on Freeways 
c Count Passing a Specific Point-Rural Zone 
c Count Passing a Specific Point-Suburban Zone 

aftic Count Passing a Specific Point-Urban Zone 

1 
2065 

5 . s 2  
85.9 
11.6 
2.5 . 

88.6 . 

40.3 
24.2 

2 
3.1 
2 

0.011 
36.0 

4 
20 
0 
2 

100 
0.08 
0.06 
0.85 
470 
780 

2800 

6 
3300 
2.19 
88.4 
10.4 
1.2 
44 
26 
12 
2 

3.1 
2 

0.011 
36.0 

4 

20 
0 
2 

100 
0.08 
0.06 
0.85 
470 
780 
2800 

6 
3300 

1 .%E1 
88.4, 
10.4 
1.2 
44 

26 
12 
2' 
3.1 
2 

0.01 1 
36.0 

4 
20 
0 
2 

100 
0.08 
0.06 
0.85 
470 
780 
2800 

Container/Tmcl 
km 

nuemhr 
76 of total 
76 of total 
% of total 
lan/hr 

km/hr 

km/hr 

People 
m 

Unitless 
h r h  
hr 

People 
m 
hr 

People 
Trips 

UnitleSS 

UnitleSS 
Unitless 

carsmime 
Cars/Time 
cars/Time 

a Themrmkrofcmispershrpmcnt 
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TABLE H-19 
RISK TO PUBLIC FROM TRANSPORTATION ACCIDENTS 

(BOTH TRUCK AND RAIL) ALONG ROUTE 

bo 1 1 1 2  

RURAL 
1 
2 
3 
4 
5 
6 
7 
8 

SUBTOTAL. 
SUBURB 

1 
2 
3 
4 
5 
6 
7 
8 

SUBTOTAL 
URBAN 

1 
2 
3 
4 
5 
6 
7 
8 

SUBTOTAL 
TOTAL 

RISK 

RURAL 
1 
2 
3 
4 
5 
6 
7 
8 

SUBTOTAL 
SUBURB 

1 
2 
3 
4 
5 
6 

68XTrackstOEwirocare with 6 xB-12 Boxes of concrete Chips' 

1.8833-04 1.69- O.OOE+OO O.OOE+OO 
1 2333-04 1.llE-03 O.OOE+OO O.OOE+OO 
7.35uH 6.62E-04 1.62E-03 1 .m 
1.63E-05 1.47E-04 7.29E-03 1 .m 
4.90E-06 4.41E-05 2.38EU2 1.OSE-06 
2.69E-06 2.42305 6.90EU2 1.67E-06 
2.33307 2.10E-06 1.82J2-01 3.82307 
4.49E-09 4.04E-08 2.31E+OO 9.33308 
4.09- 3.68E-m 5 . 3 4 M  1.08E+03 4.WE-09 

4.08304 3.67303 O.OOE+OO O.OOE+OO 
2.69304 2.42303 O.OOE+OO O.OOE+OO 
2.04304 1 .am 8.31W 1.53E-W 
4.73E-05 4.26E-04 3.74E-01 1 . 5 9 w  
6.12E-M 5.51E(H 1.22E+OO 6.72.E-05 
1 S8E-06 1.42305 3.54E+OO 5.03E-05 
6.21- 5.59Em 9.35E-l-00 5.23E-06 
5.4- 4.92E-08 1.19E+O2 5.86E-06 
9.36E-04 8.42303 4.40304 5.54E+04 7.95E-09 

3.67304 
2.4133-04 
1 .m 
4.ME-M 
4.69307 
9.50E-08 
6.97E-09 
6.27E10 

3.30- 
2 . 1 m  
1 . 5 m  
3.6SE-05 
4.22M6 
8.55EM 
6.27E-08 
5.64- 

O.OOE+OO 
O.OOE+OO 
3.54E-01 
1.59E+OO 
5.2OE+OO 
1.51E+01 
3.91E+01 
5.05E+O2 

O.OOE+OO 
O.OOE+OO 
5.64E-05 
5.81E-oS 
2.19E-05 
1.29E-05 
2.45306 
2.85E-06 

6.30304 5.67E-03 1.55E-04 3.90E+OS 3.97E-10 
1 B E 4 3  1.78M2 6.00E-W 4.46E+o5 1 -33E-08 

1.01E-11 

292 x Trucks to En- with 6 x B-25 of Brick ' 
1 .88w 1.35M2 O.OOE+OO O.OOE+OO 
1 23304 8.86E-03 4.25E-04 3.7- 
7.35uH 5.29E-03 1.46303 7.73E-M 
1.63E45 1 . 1 m  4.33E-03 5.08E-06 
4.90- 3.53304 1.17E-m 4 .13M 

2.33307 1 .a= 7 . m  1 .29M 
4.49- 3.23J2-07 1 . m 1  6.05E-08 
4.09- 2.WEU2 2.80E-05 1.08E+03 2.59E48 

4.08304 2.94- O.OOE+OO O.OOE+OO 
2.69E44 1 .WM2 2.18W 4.22E-04 
2.04- 1.47E-02 7.50E-02 l.lOE-03 
4.73E-05 '3.41E-03 2.23-1 7.5933-04 
6.12E-06 4.41E-04 6.00-1 2.6433-04 
1 S8E-06 1.14E-04 l.S7E+OO 1.7933-04 

2.69E-06 1 .WE04 3.06E-m 5.93ly6 
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TABLE H-19 

RURAL 
1 

RISK TO PUBLIC FROM TRANSPORTATION ACCIDENTS 
(BOTH TRUCK AND RAE) ALONG ROUTE 

9.02E-05 ' 1.36E-m O.OOE+OO O.OOE+OO 

SUBURB 
7 
8 

SUBTOTAL 
URBAN 

1 
2 
3 
4 
5 
6 
7 
8 

SUB'IDTAL. 
TOTAL 
RISK 

2 
3 
4 
5 
6 
7 
8 

6.21E-08 4.4- 3.%E+OO 1 . 7 M  
5.47E-09 3 . w w  9.60E+OO 3.78- 
9.3- 6.74E42 2.7- 5.54E+O4 4.96E-08 

9.- 7.92MH 
3.34Mt 4.93E-04 
9 . m  1.4- 
2.70E-01 6.61Ms * 

7.1E-01 1 .m 
1.81E+OO 2.37305 
4.43E+OO 1 .WE45 

3 . m  
2.41E-04 
1 .m 
4.06M6 
4.69307 
9.5OE-08 
6.97E-09 
6-10 

1 
2 
3 
4 
5 
6 
7 
8 

SUBTOTAL 
mAL 

RISK 

2.64E-02 
1.74E-02 
1 .m 
2.92304 
3.38305 
6.84- 
5.W2-07 
4.51308 

1.06Mn 1 .am1 O.OOE+OO O.OOE+Oo 
6.36E-04 9.62302 2.23E+OO 2.14-1 
1.43E-04 2.1- 7 .7 i~+m 1.67M1 
1.43- 2.1- 2.30E+01 4.97J2-01 
9.53E-07 1.44E-04 6.22E+01 8 . m 3  
3.4sE-08 5.22E-06 1.6!5E+m 8.61E-04 
1.59E-03 2.40E-06 4.16E+02 1 .OOE-03 
1.33E-W 2.01E-m 1.02E+U3 2.05E-W 
1.98E-03 3.WE-01 8.89E-01 4.81E+05 1.85E-06 
3.06E-03 4.63E-01 l.ME+OO 5.50E+05 4.73E-06 

3.60E-09 

O.OOE+OO 
928E-02 
3.19E-01 
9.47301 
2.5SE+OO 
6.69E+OO 
1.68E+01 
4.08E+01 

O.OOE+OO 
1.61E-03 
4.cnE-w 
2 . m  
8.61305 
4.58305 
8.43E-M 
1.84- 

6.30- 4.54E-02 2.44E-03 3.90E+(H 6.- 
1.98E-03 1.42Eo1 5.21E-03 4.46E+05 8.1lE-08 

6.21E-11 
m.2 x Rail f i h i m  to Envimearc witb 168 x ITCS of concrete' 

5.42wK 8.20E-03 . 
9.76E-05 1.- 
9.7- 1.48E-03 
1.- 2.42304 
1.64E2-07 2.48Eo5 
8 . M  1.31Ms 
1 .- 2.4SE-M 

i i  
SUBTOTAL 

URBAN 

2 . m  
1.5E-04 
3.71- 
3.71M5 
2.78E-M 
1.34E-a7 
3.09308 
2 . m  
8.23E-04 

3.89E-m 
2.34E-m 
5.61E-02 
5.61- 
4.mE-04 
2 . m w  
.4.67E-o6 
3.89307 . 
1.24E-01 

O.OOE+OO 
5.18E-01 
1.79E+OO 
5.34E+OO 
1.44E+01 
3.83E+Ol 
9.67E+O1 
2.38E+02 

O.OOE+OO 
1.21E-02 
1 .OoM)1 
3.OOE-m 
6.osEM 
7.76304 
4.52E-04 
9ZE-05 
1 .5oM1 6.75E+W 2.22Ea 
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TABLE H-19 
RISK TO PUBLIC F‘ROM TRANSPORTATION ACCIDENTS 

(BOTH TRUCK AND RAIL) ALONG ROUTE 

JL 

RURAL 
1 
2 
3 
4 
5 
6 
7 
8 

SUBTOTAL 
SUBURB 

1 
2 
3 
4 
5 
6 
7 
8 

SUBTOTAL 
URBAN 

1 
2 
3 
4 
5 
6 
7 
8 

SUBTOTAL 
TOTAL 
RISKh 

1.12E-04 
7.29E-05 
4.37E-05 
9.72E-06 
2.m2-06 
1.6OE-06 
1.39307 
2.6- 
2.43- 

7.31E-U2 
4.76E-m 
2.8sE-m 
6 . 3 W  
1.91Mn 
1 .ME43 
9.08E05 
1.74E-06 
1.59M)l 

O.OOE+OO 
9.19E-09 
3.03E-08 
8.80E-08 
2.38307 
7.25E-07 
2.OOE-06 
4.72306 

O.OOE+OO 
4.37E10 
8 . a -10  
5.59E-10 
4.54E-10 . ’ 

7.57E-10 
1.8tElO 
823E-12 . 
3.26309 3.13E+03 1 .WE12 

3.16E-M 
2.08E-04 
1.58- 
3.66MH 
4.74306 
1.22E-06 
4.81- 
4.24E-09 
7.- 

4.79- 
3.14- 
2.31E-05 
5.29E-06 
6.11E-07 
1.24E-07 
9.09309 
8.18510 

2.06M1 
1.36E-01 
1.03E-01 
2.39E-CQ 
3.10E-03 
7 . m  
3.14E05 
2.77E-06 
4.73E-01 

3.13E-01 
2.o5E-01 
1.51E-02 
3.4sE-03 
3 99304 
8.10W 
5 
5.34307 

O.OOE+OO 
5.19E47 
1.71E-06 
4.97306 
1.3SOS 
4.09E-05 
1.13- 
2 . m  

O.OOE+OO 
1.97306 
6.48- 
1.88E-05 
5.1oE-m 
1.55w)4 
4 . m  
1.01E-03 

O.OOE+OO 
7.0!5E-08 
1.7- 
1.19E-m 
4.1- 
3.26E-08 
3.5sJx@ 
7.39E-10 , 

4.44307 l.f7E+O5 2.51E-12 

O.OOE+OO 
4.04307 
9 . m  
6.49- 
2.03E-08 
1.26E-08 
2.53E-09 
5.39510 

8.- 5.37E-01 6h3E-07 1.11E+06 5.43E-13 
1.79303 1.17E+OO 1 .osM6 1.29E+06 4.1oE-12 

3.11E-15 

a MDTFtAN 4 classificarion of Accident Severity. 
b Input value fromRADTRAN 4whichreprescnts the probabii of one ~khaviuganaccidentiathatseverity dass in 

c probability of one rmck having anaccident times the number of aucks. 
d Input value from RAD= 4 which repnscnts the c m s q m c e  of one accidcntof tltuscveriy intennsof rem. 
e Consequence of one accident in rems times the mrmber of potemial accidents. 
f Population based on route QLcn aad disgnce traveled m that category of region (i.e.. mal, suburban, awl urban). 
g- 
h Risk calculated using UIC risk coefficient 7.6 x 1@7 risk/mrrm (EPA, 19%). 
i scenario applies to Alternative 2. 
j Scenario applies to Alternative 3. 

either a rural, saburban. or urban area. 

dose calculated by UIC total papllatioo dose by the population. . .  
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TABLE H-23 

Public Total 5.2E-4 9.3E+5 3.- 2.8E-10 
I TotalIndividualDose Total ILCR 

SUMMARY OF CANCER m~(s TO TRANSPORTATION w0-m AND THE ~ L I C  ALONG 
ROUTE FROM DIRECT RADIATION DURING INCIDENT FREE TRANPORTATION OF 

MATERZALS 

By 'Rucks to Jhvhcan 

Crew 
Handlers 
Public Total 

Crew 
Handlers 
Public Total 

crew 
Handlers 

9xTruckstoEavirocare with 6 x B-12 Boxes of Concrete Chips 
8.4E-1 2.OE+O 9.OE+O 6.3E+2 
1.3E-1 l.OE+l l.lE+2 
1.051 3.3E+5 2.8E-3 

5 .OE-2 2.OE+O 7.2E+1 3.0E+2 
7.4E-3 l.OE+l ' 5.3E+ 1 

72 x b c k s  to Envhcare with 6 x B-25 Boxes of Brick 

6.1E-3 3.3E+5 1.3E-3 
ByTruckstoNTs 

653 xTruckstoNTSwith LMBs of concreteand steel 
4.1E-3 2.OE+O 6.50E+02 1.3E+3 
9.9E-4 l.OE+l 6.4E+ 1 

4.8E-4 
8.G-5 
2.1E-9 

2.3E4 
4.OE-5 
1.OE-9 . 

1.5E-4 
4.955 

Crew' 2.2E+3 1.7E-3, 
Handlers* 23E+2 1.- 
Riblic Total 4.l.E-3 3.lE9 

ByRailtoEnvirocare 
T51.2 xRail Shipmeats to Eminawe with 168 x m of concrete 

Crew 2.6E-2 5.OE+O 1.0E+2 5.1E+2 3.9E-4 
Handlers 1.1E-1 l.OE+l l .G+3 1 2 5 3  
Public Total 1.952 8.2E+5 3.6E-3 2.7E-9 

ByTrucks tom 
653 x "rucks to NTS with LMBs ofconerete and Steel 

crew 4.1E-3 2.OE+O 6.50E+02 1.3E+3 1 sE-4 
Handlers 9.9E4 1 .OE+ 1 6.4E+ 1 4.9E-5 
Public Total 5.2E-4 9.3E+5 3.6E-4 2.8E-10 

C M f '  1.4E-3 
Handlers. 1 3 E 3  
Public Total 2.7E-9 

Total ILCR Total Individual Dose 
1.8E+3 
1.7E+3 
3.6E3 

~ 

Notes: 
ILCR - Incremental Lifetime Cancer Risk 
a - Total doses assumes that the transportation workers and public a u l d  be potentially exposed to all shipments since 

b - The total dose and ILCR to the public under both Alternatives assumes the total dose from the worse case route 
shipment are to occur over several year. 

since the two types of shipment cover completely separate routes and therefore would expose different populations. 

DRAFT 



TABLE H-24 
SUMMARY OF HYPOTBETICAL RISKS, HAZARD INDICES AND DOSES 

(lo-YEAR PLAN) 

Remediation Worker (mremlyr) 
Direct Radiation 3.6E+02 2.7E-03 
lnhalPtion (radionuclides) NA 3.3E-05 

TotaI ILCR ( ~ ~ l i d e s )  2.8Eo3 
Inhplatian (chemical) NA 9.8E-07 

Nomemediaion Worker (mrem/ur) 
Direct Radiation 1.1E-02 8.4E-08 
Mulation (radiation) NA 5.8E-07 

Total ILCR (radionuclides) 6.6E-07 
Inhplption (chemical) 

ransportation Crew 
DireaRadiation 
Lnhplption (radiation) 
Lnhplption (chemical) 

r-rtatim  ater rial Handen 
DireaRadiation 
InhalPtion (radiation) 
Mulation (chemical) 

Dff-pmpertY Resident (Adult) 
Direa Radiation 
Mulation (radiation) 
InhalPtion (chemical) 

Dff-pmpertY Resident (Child) 
Direct Radiation 
Inhalation (radiation) 
Inhrtarion (chemical) 

Public Along Route 
Direct Radiation 
rnhalation (radiation) 

NA 

(-) 
2.20E+03 

NA 
NA 

(-1 
2.3EM2 

NA 
NA . 

NA 
NA 
NA 

NA 
NA 
NA 

(mrem) 
4.4E43 

NA 

6.0E-07 

1 .Ern 
NA 
NA 

1.7E-OQ 
NA 
NA 

NA 
1.9- 
5.8E-08 

NA 
NA 

1.4EM 

3.3E-09 
NA 

NA 
NA 

1.4Ea 

NA 
NA 

2.5E-03 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

8.2E-03 

NA 
NA 

2.0E-02 

NA 
NA 

(&Yr) 
8.8E+01 6 . M  NA 

NA NA NA 
6.- 

NA NA 1.4E-01 

(mrem/yr) 
1.1E-02 

NA 

NA 

(=em) 
1.8E+03 

NA 
NA 

(=em) 
1.7E+03 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

(-1 
3 . 0 3  

NA 

8.4E-08 
NA 

8.4E-08 
NA 

1.4E-03 
NA 
NA 

1.3E-03 . 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

2.7E-09 
NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

Mulation (chemical) NA NA NA NA NA NA 

L - lnhalation risk from Alternative 3 are not expected because nspirable fraction will not be produced. 

d - ?hc dose to mC public along route rmder Altermtives 2 and 3 is also a project mal dose ami a s s m n ~ ~  worst case ofthe two seperate mutes 

ILCR -lnmmmal lifetime CaDCCr risk 
HI -m?aXd Index 

151 rail shipmcms to Envhcae. 
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'TABLE H-25 
SUMMARY OF HYP0"EE"ICAL RISK!3, HAZARD INDICES AND DOSES 

(31-YEAR PLAN) 

Direct Radiation 
Inhplption (radionuclides) 

Inhalation (chemical) 
Total ILCR (radionuclides) 

?onremediation Worker 
Direu Radiation 
Inhalation (radiation) 

Inhalation (chemical) 
Total ILCR (radionuclides) 

'ransportation crew 
Direct Radiation 
Inhalation (radiation) 
Inhalation (chemical) 

tanport. t ate rial M e n  
DireaRadiation 
Malation (radiation) 
Inhalation (chemical) 

lfWmpeq Resident (Adult) 
DirectRadiation 
Inhrtation (radiation) 
Inhdation (chemical) 

H-Roperty Resident (Child) 
Direct Radiation 
Inbalation (radiation) 
lnhalption (chemical) 

ublic Along Route 
Direct Radiation 
InIdation (radiation) 

NA 3.3305 
8.5E-03 

NA 9.8E-07 

1.lE-02 
NA 

NA 

(-) 
2.2E+03 

NA 
NA 

(ma) 
2.3E+02 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

(-1 
4.4E-03 

NA 
NA 

2 . m  
5.8E-07 
8.4E-07 
6 . o w  

1.70E-03 
NA 
NA 

1.8E44 
. NA 
NA 

NA 
1 -9E-06 
5.8E-08 

NA 
NA 

3.6E-08 

3.4E-09 
NA 
NA 

NA 
NA 

1.4E-01 

NA 
NA 

2.SE-03 

NA 
NA 
NA 

' NA 
NA 
NA 1 

NA 
NA 

8.2E-03 

NA 
NA 

5.1-3 

NA 
NA 

(mremlyr) 
8.8E+O1 2.1E-03 

NA NA 
2.1E-03 

NA NA 

(mrem/yr) 
l.lE-02 

NA 

NA 

(-1 
l.8E+O3 

NA 
NA 

(-1 
1.7E+O3 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

(-1 
3.6E-03 

NA 

2 . w  
NA 

2 . m  
NA 

1.4E-03 
NA 
NA 

1.3E-03 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

2.7Ea 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

Inhrtation (chemical) - _ -  - _ _  NA NA NA NA 

a-hhalamm ' Risks from Altexmrive 3 is not expected because rrspirable fraction will not be prodrwd. 
b - Direct Radiafion lLcR to nommediation d remediation workers assumes exposo~ to mamials over cntire &ration of project. 
c - Dose to the mwpomion wo&r (crew members ard mi#rial baders) is a project total dose ad m s  that the workers could 

potmially k e xposedto all shipmcna since the transpolgtion of mattrial will occur over several years. 
d - The doses to the public along rotloe under Altermtives 2 and 3 are also project total doscs ami assume worst case of the two sepem route 
NA - Not applicable. 
ILCR -hmmexal lifetime cancer risk 



TABLE H-26 
SUMMARY OF PO- TRANSPORTATION ACCIDENTS AND AssocIATED 

RISK To THE PUBLIC ALONG TRANSPORTATION ROUTE 

9 Trucks to Envirocare with 6 B-12's (contaking concrete chips) each 
Rural 4.0E-04 3.7E-03 4.9E-09 3.8E-12 
Suburban 9.4E44 8.4E-03 8.0E-09 6.OE-12 
Urban 6.3E-04 5.7E-03 1.63244 1.2E-07 
Total 2.0E-03 1.8E-02 1.6E-04 1.2E-07 

. 72 TRlcks to Environcare with 6.B-2!?s (containing brick) each 
Rural 4.9E-04 2.9E-02 2 . 6 E a  2.OE-11 

9.4E-04 6.7E-02 5.0E-08 3.8E-11 Suburban 
Urban 6.3E-04 4.5Eb2 6.3E-09 ' 4.8E-12 
Total 2.1E-03 1.4E-01 8.2E-08 6.Z-11 

Tot& from tracks to Envhcare 4.0- 1.6E-01 1.- 1.2Eo7 

Rural 2.4E-04 1.6E-01 1 .OE-12 7.9E-16 
653 Tracks to NTS with 1 LMB (with concrete and steel) each 

suburban 7.3E-04 4 . m 1  2 s - 1 2  1.9E-15 
Urban 8.2E-04 5.4E-01 5.435-13 4.1E-16 
TotalfromTruckstoNTS . 1.8- 1.2E+OO 4.m-12 3.lE-15 

151.2 Rail Shipments to Envirocare with 168 ITCs (containing concrete) each 
Rural 2.5E34 3.8E-02 6 . M  5.E-10 
Suburban 8.2E-04 1 -2E-01 2.2E-06 1.7E-09 
Urban 2.0E-03 3.0E-01 1.9E-06 1.4E49 

Total from Rail to EnviroCare 3 . w  4.6E-01 4.- 3.63-09 

653 Tracks to NTSwith 1 LMB (with concrete and steel) each 
R d  2.4E-04 1.6E-01 1.oE-12 7.9E-16 
suburban 7 . 3 W  4.7E-01 2.%-12 1.9E-15 
Urban 8 . 2 W  5.4E-01 5.4E-13 4.1E-16 

TdalsfnwTNCkStoNTS 1 .%Eo3 1.2E+OO 4.m-12 3.l.E-15 

a - Details on pmhabihy, nnmbcr of accidentr ami popnlationdose per severity class are given inTable H.3-20 
b- Dose icludes exposures from inhalationof resuspended CODCI*E, direct radiation, a d  cloud shine. 
c - Risk calculated using the risk coefficiem 7.6Ee.M risk/mrem @PA, 1994). 
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'Length Shield Air Gap 
(if used)' (0.1 m to 500m) 

X = length of source plus shield thickness plus air gap 
Y = height of dose point (one-half the height of source) 
Z = one-half the width of source 

For 8-12, 8-25, small white and large metal box and ITCs, the shield is the container wall. 

Figure H.2 - Rectangular Volume Geometry for Microshield 
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1.0 C0l"REHENSIVE RESPONSE ACTION RISK EVALUATION 1 

ive Response Action Risk Evaluation (CRARE) estimates the human health risks 

th the Fernald Environmental Management Project (FEMP) after all remedial actions 

2 

a 
3 

have been completed. The CRARE evaluates the site-related risk to individuals from the combined 

sources of the five operable units (OUs) remaining at the FEW. 

4 

5 

I. 1 INTRODUCTIO 

As defined in the Co ive Environmental Response, Compensation, and Liability Act 

6 

7 

(CERCLA), the Sup 

that the actions selected to remediate hazardous waste sites meet these criteria. Further, when a 

remedial action results in residual contamination at a site, reviews must be planned and conducted to 

ram was designed to protect human health and the environment from ' 8  

9 

IO 

11 

current and potential threats posed by uncontrolled hazardous substance releases. CERCLA requires' 

assure that human health and environment c protected in the future. These objectives are 12 

defined in the U.S. Environmental Protection 13 

Superfund (RAGS) (EPA 1991). 14 

's (US EPA) Risk Assessment Guidance for 

Specific guidance on implementation of these objectives is provided in the National Oil and Hazardous 15 

Substances Pollution Contingency Plan (NCP) (EPA '1990), which sets the cleanup criteria for 

CERCLA response actions. That is, the risk to a receptor (i.e., a 

who is subject to the reasonable maximum exposure (RhtE) general1 

lifetime cancer risk (ILCR) of lod to lo4 or a hazard index (HI) of 

designed specifically to ensure these requirements are met at the si 

member of the public) 

ot exceed an incremental 

CRARE process was 

-remediation condition. 

In accordance with the 1991 Amended Consent Agreement (ACA) between the U.S. Department of 

Energy (DOE) and the US EPA, a CRARE will be submitted with the feasibility study (FS) report for 

each OU. Specific objectives of the CRARE process are as follows: 

0 Provide, a basis ,for determining residual concentrations of contaminants 
may remain on-property and provide a best estimate of residual risks 
to remain at the site following completion of the sitewide remedy; 

0 Provide a consistent and comprehensive process for evaluating and 
documenting projected potential public health impacts associated with the site; 
and 

16 
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21 

22 

23 

24 

25 

26 

27 

28 

29 

1-1 9/08/95 12:24a.m. 



FJXP-OU3-RIIFS-DRAFT 
September 11, 1995 

0 When residual'contamination from all operable units is integrated, determine 
the status of the "risk budget" for the site and whether the anticipated risk 
range can be met, given the assemblage of preferred or leading remedial 
alternatives. 

To achieve these objectives, the CRARE process was established to provide risk-related information 

to decision makers and stakeholders, who review the effectiveness of individual proposed operable 

unit remedial actions in a comprehensive, sitewide framework. 

OU3, the former Pro ea, is a source operable unit, comprised primarily of man-made 

structures and facilit 

the interim remedial 

this report), the on-property disposal facility remedy (Alternative 2) is the leading remedial alternative 

for final remediation of OU3. This alternative involves disposal of all OU3 materials that meet waste 

acceptance criteria (WAC) in the sitewide, 

materials would be dispositioned off-site. 

OU3 would no longer exist, leaving only tho 

disposed in the'engineered disposal facil.ity 

be decontaminated and dismantled @&D) through implementation of 

ed on the comparative analysis of alternatives for OU3 (Section 6 of 

n-property disposal facility. All other OU3 

letion of the interim and final remedial actions; 

mediation risks resulting from OU3 materials 

The last CRARE performed at the FEMP was for OU5, which already assumed on-property disposal 

of most OU3 materials. The impact of disposing OU3 materials in the sitewide disposal facility was 
evaluated in the OU5 CRARE (DOE 1995a). Therefore, the intent pendix is to demonstrate 
that, because the OU5 CRARE conservatively estimated the impa 

materials in the on-property disposal facility, the OU5 CRARE s 
performing an OU3 CRARE. In consideration of the leading remedial alternative for OU3, an 

additional evaluation of residual risks under the sitewide remedy would not provide a significantly 

different estimate of frnal residual risks at the site than the OU5 CRARE. This appendix provides an 

overview of the CRARE process, a description of the coordination between OU3 

summary of OU3 source assumptions used in the OU5 CRARE, a comparison of 

estimates with those assumed in the OU5 CRARE, and conclusions. 

e 

1.2 OVERVIEW OF CRARE PROCESS 
The CRARE process assesses the risks that could reasonably be attributed to the remediated FEW 

site by examining a range of hypothetical on-property and off-site receptors. This is done in 
compliance with the EPA risk assessment guidance and methods, as presented in RAGS, using site- 

1: 
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redict contaminant concentrations in site media following completion of remedial 

risk levels for evaluated receptors were further analyzed in light of FEMP 
as well as the natural occurrence, or background levels, of constituents of concern 

environment. This analysis calculates risks attributable to background concentrations 

of cant-ts and quantifies the role they play in the total risk. Combined with an uncertainty 

analysis, thek comparisons provide pertinent information to regulatory agencies and the public on the 

assessment of popntial site-related health risks. 
f$ 

The primary outc ysis is the demonstration that the OU5 CRARE satisfies the ACA 

requirement to perfom g,CR.;;ARE for OU3. The OU5 CRARE assessed risks from predicted FEMP 
site conditions up to 1,000 years, assuming implementation of the preferred or selected remedial 

alternatives for each OU. 

Based on the selected remedies and remedi 

source materials (e.g. soils) above cleanup crit 

disposal facility would be coatructed to co 

WAC: Environmental media remaining 

to meet the final remediation levels established in the Draft OU5 Record of Decision (ROD) (DOE 
199%). 

for each of the OUs at the site, contaminated 

uld be removed. An engineered on-property 

ntaminated materials that meet established 

ineered disposal facility would be required 

hi the OU5 ROD, the undeveloped park was selected as the land us 
completion of the sitewide remedy. The possible target receptors id 

the on-property undeveloped park user, the off-property resident adu 

resident child. Using the exposure assumptions for the target receptors in the OU5 Baseline Risk 

Assessment (DOE 1994a), risk-based .preliminary remediation goals (PRGs) were calculated for 

environmental media. Preliminary remediation levels (PRLs) were developed based on the human 

health risk-based PRGs and with consideration of media-specific background conce 

detection limits, and other factors such as cross-media impacts. These PRLs serve 

point for the CRARE risk projections. The additional impacts of placing co 

meet protective WAC from all OUs in an on-property disposal facility are considered as well. 

for the site after 

for this scenario include 

er, and the off-property 
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that are assumed to exist after 

tions were used in the modeling 

point contaminant concentrations to support the' OU5 CRARE process. The CRARE 
process evaluates the risks to hypothetical receptors evaluated under the implementation of the 

adopted sitewide remedy and provides a general overview of final sitewide conditions. ,'For detailed 

information on specific OUs, refer to the individual Remedial InvestigatiodFeasibility Study (RIES) 

Reports and RODs, 

Although conservati pns were employed in the development of source term estimates, the 

C U R E  may not, in all cases, apply a stringent upper-bound 'estimate of source terms. It should be 
recognized that the CRARE relies on existing individual OU RI data sets to project post-remedial 

conditions. Although there is inherent conservatism built into the methods of calculating source 

terms, the estimates may not strictly reflect s 
calculations. As such, the resultant source te 

use only in the FEMP CRARE process and 

' 

reasonable maximum exposure (RME) 
CRARE residual risk estimates are intended for 

. .  appropriate for other applications. 

The RI data sets used in the CRARE process were collected over a period of ten years using various 

analytical methods and a range of contract required detection limits (CRDLs). The CRARE process 
optimizes the use of available data sets and employs practical statistical ............................................ methods for predicting post- 

remediation source terms. This is done in an attempt to define a r4nablebes t  estimate of residual 
....... . . . _... 

i~$::zw;$$ 
:::::s :.: 

,:::::::s 
concentrations of contaminants. g$ :' 

......., 

. ....... .. :.:........ :<.:.:.:.>:.:.>:.> 

1.2.1.1 Description of ODerable Unit Remedial Alternatives 

Table 1-1 and the following paragraphs describe'the remedial actions selected for each operable unit 

from their respective RODs. The OU3 discussion represents a summary of Alternative 2 from 

Section 5 of this document. 

ODerable Unit 1 Remedy 

The selected remedy for OU1 includes the removal, pretreatment (crushing/shredding), and drying of 
waste; off-site disposal of waste pit materials, covers, liners, and excavated soils; and 

decommissioning and removal of the drying treatment unit and associated facilities. The OU1 ROD 

(DOE 1994b) specifies that OUl construction materials will be dispositioned in accordance with the 

10 

11 
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14 
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ion for OU3 construction materials. Therefore, on-property disposal of OU1 

erials will be considered. The OU3 concrete WAC will be applied to OU1 concrete 

akceptability for on-property disposal. If contaminants are detected in OU1 materials 

0 
evaluated for OU3 materials, or if contaminants are detected at higher levels than 

maximum levels detected in OU3 materials, further evaluation of these materials may be required. 

All waste pit materials and other construction materials not acceptable for on-property disposal will be 

shipped off-site. 

excavated for dispos 

628,000 cubic yards 

will be bacldlled with clean soil. The anticipated volumes to be 

roperty and off-site are presented in Table 1-2. It was estimated that 

U1 material will be disposed off-site. 

Additional components of the OU1 remedy include construction of waste processing and loading 

facilities and removal of water from open waste pits for treatment at the OU5 Advanced ,Wastewater 

Treatment ( A m )  facility. The remedial actions for OU1 are presented in the OU1 Record of 

Decision (DOE 1994b). 

ODerable Unit 2 Remedy 

The selected remedy for OU2, as presented m 

' soils with COCs above the PlUs developed 

reduction and moisture control (as required), on-property disposal in an engineered disposal facility, 

and off-site disposal of a small fraction of the excavated material 

property disposal facility. Free-standing water in the Lime Sludge 

at the A W  facility prior to discharge to the Great Miami River. 

excavation of contaminated material above the OU2 PRLs will pr 

contaminants from the source material from entering the Great Miami Aquifer via the underlying sand 

lenses in the glacial till. 

the WAC of the on- 

1 be removed and treated 

Non-soil material (concrete, d r y s ,  steel, pallets, etc.) from all OU2 subunits will b 

hauled to the staging and material preparation area, processed for size reduction, 

in the on-property .disposal facility. Contaminated material from the subunits wil 

transported, and placed in the on-property disposal facility; to improve the handling and compaction 

characteristics of the waste material, lime sludge will be mixed with other waste material as 
necessary. The volumes estimated for on-property and off-site disposal are presented in Table 1-2, 

with 345,000 yd3 slated for on-property disposal and 3,600 yd3 for off-site disposal. 

. .. . . 
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on of OU2 waste materials, residual contaminated soil and waste materials will be 

the area- and COC-specific fd remediation levels (FRLs) presented in the draft 

soils and waste are found to be present above the FRLs, additional ekavations would 

o attain OU5 FRLs in the OU2 area. After additional excavation, the areas will be 

regraded, backfilled with soil as necessary, and revegetated. 

ODerable Unit 3 Leading Remedial Alternative 

OU3 structures and ill be decontaminated and dismantled as specified under the ROD for 

the Interim Remedial (IROD) (DOE 1994). The OU3 leading remedial alternative (LM) is 

on-property disposal, tion materials from the interim remedial action with limited off-site 

disposition. It is estimated that a maximum volume of 7.29 x lo6 ft3 of contaminated material from 

OU3 will be disposed in the on-property disposal facility. This volume includes all OU3 material 

categories except for the following materials: 

0 Process-Related Metals (Materi 
of the presence of residues and 

ory C), which will be disposed off-site because 

0 Brick (Material Category F) 
processing activities; 

high concentrations of COCs due to 

0 Product, Residues, and Special Materials (Material Category J), which will be 
dispositioned off-site in accordance with Removal Action No. 9 (Removal of Waste 
Inventories); and 

0 Scabbled concrete residues to meet OU3-specific 

Additionally, approximately 9.86 x 16 ft3 of materials have the pote 
discussed in Section 5 of this report. At this time, it is assumed 

recycled based on economic considerations. If recycling becomes economically feasible, it will be 

performed to the maximum extent practical. Therefore, the listed OU3 volume for on-property 

disposal (Table 1-2) should be considered as a maximum estimate. However, the vol 

associated with Material Category C may vary because of its development and segre 
during D&D activities. 

unrestricted release, as 
materials will be 

. . .  . .  . 
.. .. . 

merable Unit 4 Remedv 

The selected remedy for OU4 includes removing the waste stored in Silos 1, 2, and 3, stabilizing it 
by vitrification, and transporting the stabilized waste. to the Nevada Test Site (NTS). Silos 1, 2, 3, 

and 4 will be decontaminated to the extent practical and demolished. Contaminated construction 
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os and decant tank will be removed and temporarily stored on-property for 

tion with OU3 debris. The OU4 ROD (DOE 1994e) specifies that OU4 

als will be, dispositioned in accordance with the disposition decision ‘for OU3 

1s. Therefore, on-property disposal of OU4 construction materials will be 

considered. The OU3 concrete WAC will be applied to OU4 concrete to determine its acceptability 

for on-property disposal. If contaminants are detected in OU4 materials that were not evaluated for 

OU3 materials, or if 

materials, further ev 

evaluated to dete 

soils above the FRL 

s are detected at higher levels than maximum levels detected in OU3 

f these materials may be required. Residual soils from OU4 will be 

r they are above or below the FRLs established for OU5. Residual 

ed in the OU5 source term and volume’estimates. The excavated 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

volumes for on-property and off-site disposal are presented h Table 1-2. It was estimated that 14,000 

yd3 of OU4 waste material will be dispositioned off-site and 3,000 yd3 will be disposed in the on- 

property disposal facility. These actions are presented in detail in the OU4 ROD (DOE 1994e). 

ODerable Unit 5 Proposed Remedv 

11 

‘2 
13 

14 

OU5 consists of the environmental media (s nt, and water)’ that remain on-property after .15 

completion of the remedial alternatives for 4. For OU5, target receptor FRLs and 16 

disposal facility WAC were developed for each COC to comply with appropriate risk or 17 

18 

property disposal were assumed to be dispositioned off-site. ‘ 19 

environmental criteria. In the OU5 CRARE, soils that exceed both PRLs and the WAC for on- 

The proposed remedy for OU5 includes excavation and on-prop 

perched groundwater that have contaminant levels exceeding the 

undeveloped park land use scenario. All soils and sediment placed in the on-property disposal facility 

must meet the WAC; any that exceed the WAC will be shipped off-site. Groundwater from the Great 

Miami Aqufer, recovered perched groundwater, and process wastewater will be treated at the 

AWWT facility to achieve levels of compliance and discharged to the Great Miami 

sludge generated by the water treatment will be dried; stabilized, and placed in the 

disposal facility or shipped off-site. Table 1-2 presents the estimated volumes to b 

property and off-site disposal as a result of implementing the OU5 proposed remedy (DOE 1995b). It 

was estimated that 25,000 yd3 of OU5 material will be dispositioned off-site. Approximately 

of soils, sediment, and 

receptor FRLs under the 

20 

21 , 

22 

23 

24 

25 

26 

27. 

28 

29 

1,750,000 yd3 of the total 2,370,000 yd3 of materials estimated for on-property disposal are OU5 30 

1-7 9lQ8l9S 12:24 a.m. 



FEW-OU3-RVFS-DRAFT 
September 11, 1995 

esents approximately 74 percent of the total volume of material in the on-property 

Since completion of remedial actions for OU5 is assumed to occur after completion of remedial 

actions for OUs 1 through 4, the FRLS for OU5, which are based on an undeveloped park scenario 

following remediation, will determine final sitewide conditions. The sitewide remedy employs the 

consolidation of was 

volume for on-prope 

gineered, on-property disposal facility. The estimated total waste 

al under the adopted sitewide remedy is 2.37 x lo6 yd3 (see Table 1-2). 

The post-remedial site conditions will include a single, on-property disposal facility that contains 

consolidated contaminated soil, sediment, and debris designated for on-property disposal. from all OUs 

at the FEW. WAC were developed to ensure protection of the Great Miami Aquifer underlying the ' 

on-property facility. Acceptable groundwater prorective,ness .A. n.. criteria, as defined in the OU5 ROD, are 

based on the promulgated or proposed maxim&'&taminant ... ............ levels (MCLs), an incremental lifetime 
.:.:.:.:.:.:.. 

,:.:. .=;:., .:.: ................... :.:<.:.: 
cancer risk. (ILCR) of. l ~ l O - ~ ,  or a hazard quotient@Q) ....... (.. of 0.2 for post-remediation COCs. Materials 

that meet established WAC in the disposal facility are, therefore, within acceptable risk ranges. The 
.:::I2: :..., . .:.$!;$::;. .." :,;.:.. . .  .......... 

disposal facility and immediate surroundings will have restricted access andwill be owned and 

majntained by the federal government. The remaining area of the FEMP will be released for 

undeveloped park use, and institutional controls (e.g., deed restrictions) :.?:::w::.:.~~::<<$*>; will be reinstated to preclude 
.:.:.:.:.: ... ..... 

"further development of the property. The FEMP site will remain u&r ..... perhnent federal ownership. 
::::::: ................... $3 ............................ :,, :A::::. ... ......... ..: 
:A::::( :.:.>:.: 
p:.:.:. ......... 

1.2.1.3 Descriution of the On-Prouertv Disuosal Facilitv 
..... ..... .,,i:;g. _, 

.X ,... . A .  

As remediation proceeds at the site, contaminated materials from all five OUs will either be placed in 

the on-property disposal facility or sent off-site for disposal. WAC are based on the type, source, 

and volume of waste and the protectiveness goals for the underlying aquifer, which are potentially 

influenced by anticipated land-use objectives and receptors. All waste placed in the 

disposal facility will be evaluated to the extent practical to ensure that WAC are met. 

facility will be designed to last 200 to 1,OOO years and to resist physical intrusion to 

contents. The conceptual design of the on-property disposal facility is described in Appendix G of 

this report. 

1-8 9/08/95 1224 a.m. 0 0, 2 g.5 
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WAC may in ience the size of the disposal facility required to accommodate the 

aste. While the remedies for each OU influence the treatment design and the volume 

, the WAC dictate the type, source, and contaminant concentration of waste that 

in the on-property disposal facility. 

1.3 COORDINATION OF OPERABLE UNIT 3 WITH OPERABLE UNIT 5 CRARE 

Since all OU3 structures will undergo D&D during the interim remedial action, disposition will be 

required for all OU3 

materials will either b 

site. Therefore, the 

from contaminants released from materials placed in the on-property disposal facility. Contaminant 

fate and transport modeling in the OU5 CRARE was used to estimate the potential releases from the 

on-property disposal facility, including the projected OU3 contribution. Based on the results of the 

OU5 CRARE, residual risks at the FEMP 
source terms are within the bounds that were 

additional fate and transport modeling for an 

assessment will only compare refined OU3 volume and source term contributions to assumptions that 

were used in the OU5 evaluation to verify that the OU5 CRARE adequately bounded residual risks at 

the FEW. 

. The leading remedial alternative for OU3 provides that all OU3 

in an on-property disposal facility or permanently removed from the 

utions to residual risks from OU3 after remediation would occur 

le. If the refined OU3 volumes and 

€or OU3 in the OU5 CRARE, performing 

is not necessary. Therefore, this 

The objectives of the following sections are to: 1) summarize re 

leachability information provided in this RUFS report; 2) compare 

CRARE and sensitivity analysis to the refined information in thi 

associated with the analysis; and 4) provide recommendations and conclusions based on the 

information presented. 

ource terms and 

ns used in the OU5 

iscuss uncertainties 

1.4 OPERABLE UNIT 3 SOURCE TERM ASSESSMENT 

This section describes determination of relevant COCs for the OU3 materials in the 

and the assumptions used to estimate the associated source terms. This approximation 

OU3 analytical data available as of August 1995 to estimate representative source t e r n  for OU3 

materials. When data were not available, conservative assumptions were applied. 

7 2  
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demonstrated that the selected sitewide remedy will be within or below the lod - 
for the target receptors. OU3 contributes an amount of contaminated material to the 

ch is an integral component of the projected post-remedial site conditions 

the OU5 CRARE. 

1.4.1 Source Term Determination 

The following text discusses the general approach used to identify OU3 post-remediation COCs, 

presents the post-rem 

located in Appendices 

source terms, and summarizes volume estimates. Additional details are 

1.4.1.1 General Assumutions 

The OU3 EWFS field characterization program (DOE 1993) was designed to identify the most 

contaminated location within each process area of each OU3 component for major media. A 

component is defined as a specific building, 

(e.g., soil piles). Components were divided 

different processes that occurred in a given port characterization of OU3, field screening 

instruments were used to survey major media within each process area. Based on survey results, "hot 

spots" were selected as locations for collecting intrusive characterization samples. Therefore, 

characterization data collected for the RI should represent maximum contaminant levels for materials 

or distinct area with similar waste media 

ss areas, which were determined based on the 

in each sampled area. Material types considered were concrete, paint coatings on structural steel, 

inasonry, and, asphalt. Representative concentrations for the major 

based on analysis of intrusive samples. 

s were determined 

Analytical results from the field characterization program were applied to all OU3 materials, either 

directly, where available, by material, component, process area, and depth, or indirectly, based on 

similarity between materials, location, and potential contamination. When results for a particular 

material were not available, process knowledge was used to estimate contaminant type ... a d  @;;? leW. > 

,..... ........................... .......... 

:::::::;: 

.:.:.:.;: :<<:::: 

..... _../.... ......... ....... 

.... . .... 
The amount of contaminated material associated with each calculated OU3 volume was b d  on 

assumptions, surface area, density of material, and thickness of the contaminated layer. The 

analytical results for each material, component, process area, and depth are identified based on a 

conservative approach using maximum values, as discussed. Specific infoimation concerning source 

term calculations and the assumptions used are contained in Appendix B. 

.................... 
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1.4.2 ......... .... Identification .................. of Post-Remediation COCs :.:.:.:.,. ................ .... a As d ~ l e d & A p p e n d i x  2.f:'. .......... G, OU3 COCs were evaluated to support development of WAC for safe ..... .......... 

1 

2 
.... ..... 

truction materials in the on-property disposal facility. COCs were identified for 3 

4 

S 

6 

materials that were considered for on-property disposal, based on maximum 

concentrations detected above the Part B Screening Criteria (see Appendix A). The identified COCs 

were then used as the initial COC list for determining potential long-term impacts from OU3 

materials. Of 60 total COCs for all OU3 materials, 47 initial COCs are associated with materials 

posal. The results of this analysis were used in the OU5 CRARE to 

7 

8 

9 

considered for on-pr 

evaluate combined sit esidual risks and OU3-specific risks after remediation. 

Once wastes are safely disposed in the disposal facility, vertical migration through the liner system 

and overburden to the Great Miami Aquifer is the potential primary exposure pathway of 

contaminants to receptors. Exposure through other pathways would be mitigated through engineering 

10 

11 

12 

13 ' 
1 controls (e.g. dust suppression) incorporated 

.presented a screening process based on mobili 

design of the disposal facility. The OU5 RI ': 

natural conditions, or travel time in the vertical 14 

direction. Because the modeled protective t 1,OOO years, those constituents that failed to 1s 

reach the aquifer in 1,OOO years were rem0 

screening process also considered the organic or radiological decay rate for contaminants. 

COC list for the groundwater pathway. This 16 

A COC 17 
a 

was screened out if it accumulated thuty half-lives during the minimum calculked travel time before 

it reached the aquifer. The activity remaining after thirty half-lives ing radiological 19 

constituents would be insignificant, regardless of the initial mass. 

Those contaminants which pass the conservative travel time scree e, therefore, acceptable for 

on-property disposal. The results of the travel time screening (see Appendix G) for OU3 show that 

18 

20 

21 

22 

there are only ten COCs which have the potential to break through the overburden under natural 

conditions (i.e., without considering the engineering controls in the disposal facility) and reach the 

Great Miami Aquifer: neptunium-237, strontium-90, technetium-99, total uranium, 

chromium, mercury, alpha-chlordane, gamma-chlorodane, nitrobenzene, and tet 

Current contaminant source inventories for the ten potential breakthrough COCs were then evaluated 

to screen out additional COCs that do not have the potential to create unacceptable impacts after 

disposal, considering the effects of engineering controls in the disposal facility and applying 

conservative leachability assumptions. The EPA 7O-yea.r rule, which considers the maximum 

1-1 1 
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impact to human health, was used as the basis for this determination. The 70-year 

for determining the maximum lifetime average exposure concentration for risk 

ses and has been applied to estimate the worst-case leaching potential for 

n more specific information is not available. 

. An allowable mass in the disposal facility for OU3 materials for each of the ten potential 

breakthrough COCs was developed to meet the 70-year rule assumption with groundwater criteria at 

MCLs (or 10” JLCR 

materials that ‘would 

waters in the dispos 

the OU3 allowable mass far each COC. In addition to the source term developed to support 

Section 3 of this report, a sensitivity analysis was performed to establish an upper bound on the 

source term estimates. These maximum source terms were used for comparison purposes to ensure 

that the allowable mass screening was st Among the potential breakthrough COCs, 

’ only source terms for uranium and techneti the conservatively determined OU3 

allowable mass estimates. Therefore, UT etium-99 are the only post-remediation COCs 

for OU3. Other potential breakthrough further evaluation, since actual source 

terms are significantly lower than the source term allowed in the on-property disposal facility under 

the 70-year rule assumption. A thorough discussion of the post-remediation screening process is 

of 0.2). The total source inventories from all OU3 COCs (excluding 

atively be disposed off-site) were assumed to dissolve hto infiltration 

ithin a 70-year period. Source term estimates were then compared to 

presented in Appendix G of this report. 

1.4.3 OU3-Specific WAC DeveloDment 

Based on the screening results, only uranium and technetium-99 wdkkntified as the OU3 post- 

remediation COCs. WAC for on-property disposal were developed for these post-remediation COCs 

only to ensure long-term protectiveness to the groundwater. Because of the significantly different 

physical and chemical conditions between soil and construction debris, it was expected that 

contaminants in OU3 materials would have different leachability than soil. Therefo 

desorption batch tests were conducted to determine contaminant- and. material-specific 1 

order to develop appropriate WAC for OU3 materials. Through the experimental 1 

(see Appendix G), it was demonstrated that uranium leachate concentrations produced from samples 

of highest uranium concentrations in OU3 did not approach acceptable liquid phase WAC for the 

disposal facility. Conservative leaching assumptions for uranium were applied to materials that were 

not evaluated in the leachability study, and uranium source term estimates for these materials were 

.? 
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much@Zer, :.:.:*.: '=;:y:>.,, than the allowable mass of uranium that could be placed within the disposal facility. 

Therglore, ' Z h u m  ...... .......... 

1 

2 was eliminated from being a post-remediation COC for all ,OU3 materials 
;:<::. ..... >:.:.:.:. ..... ..... consf&red fgon-property disposal. 
.... ..... ..:.:,:.:.. ......... ......... ..... ,,.: :.:.:.:.. ,.::;::: ........... ;.:.:.:.;..:.'.' ................................... 

3 

On the other hand, technetium-99 was determined to be highly mobile from OU3 materials, and 

source term estimates exceeded the conservative allowable mass for on-property disposal. 

4 

The 5 

leachability study demonstrated that technetium-99 has the potential to leach at unacceptable levels. 6 

7 To meet the techneti 

report. In addition to 

concrete slabs in thr 

Cy a WAC implementation strategy was developed in Section 5 of this 

all materials in Categories C and F off-site, removing the top inch of a 

eas would be performed to meet the technetium-99 WAC and 9 

provide an adequate safety margin. Disposing of the removed concrete residues off-site would 

significantly reduce the estimated residual source term for technetium-99, as well as for many other 

contaminants, including uranium. A thorough discussion of the OU3 WAC development process is 

presented in Appendix G of this report. Po 

are provided and compared with previous est 

sections. These updated source terms repres icipated realistic conditions of OU3 materials 

that would be dispositioned in the on-property disposal facility under the leading remedial alternative 

for ou3. 

n source term and material quantity estimates 

ed in the OU5 CRARE in the following 

1.4.4 Comuarison of Estimated OU3 Volume and COC Mass for On-ProDertv DisDosal 

The volume estimates used for OU3 construction materials are bas 

presented in Appendix B. The current total estimated volume of 

Of this volume, Material Categories C, F, and J have been 

consideration for on-property disposal since they are considered principal threat materials. Therefore, 

it was assumed that 7,290,000 ft3 of the total 9,300,000 ft3 are subject to the WAC screening process 

for determining which materials can be disposed within the on-property disposal facility (see Table 

1-3). With the limited information available at the time of the OU5 FS submittal, an 

volume of 8,050,000 ft3 was considered in the OU5 CRARE for on-property dispos 

OU5 CRARE bounded the potential volume for on-property disposal from OU3 

would affect the size of the facility. 

olume estimates 

erials is 9,300,000 ft3. 

10 

PI 

12 , . 

13 

14 . 

15 

16 ' 

17 

18 

19 

20 

.21 

22 

23 

24 

2s 

26 

n 

28 

In.addition to volume estimates being lower than those used previously, the source term estimates 

have also been updated.and are lower than were assumed in the OU5 CRARE. 
29 

30 This was because of 
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limited data set available in March 1995 that was used to generate the previous 

e of a smaller data set, the analyte maximum value was applied over a greater 

, resulting in a higher source term value. The source terms developed and 

OU5 CRARE were 150,000 kg of uranium and 325 grams of technetium-99. 

The current source term estimates associated with OU3 materials considered for on-property disposal, 

after the WAC screening process was applied, for uranium and technetium-99 are 55,000 kg and 59 

grams, respectively, as presented in Table 1-4. 

1.5 

Since the refined 0 and source terms are within the bounds that were evaluated for OU3 

in the OU5 CRARE, performing additional fate and tramport modeling for an OU3 CRARE, is not 

necessary. Therefore, it is necessary to determine the level of conservativeness in the OU5 CRARE, 
given the refined estimate of OU3 contributions to the on-property disposal facility presented in this 

report. Considering all the OU3 materials, onl 
available to produce leachate concentrations 

underlying aquifer, using conservative ass ding con&t leachability. The following 

two subsections discuss the level of conservativeness in the OU5 CRARE assumptions regarding 

technetium-99 and uranium sources in OU3. 

. 

um and technetium-99 have sufficient mass 

sal facility that could potentially impact the 

:.:.:m:;m:m 1.5.1 Technetium-99 

As described in the OU5 CRARE, the average OU3 technetium-99 c@cent&on estimated in March 
.:E.:.:.: 

1995 was just under the conservatively estimated soil concentration 

limited database for OU3 characterization results (both values were 

on current source term estimates presented in Section 5 of this report, the actual average post- 

remediation technetium-99 concentration in OU3 materials (after screening materials- against WAC) is 

2.9 pCi/g, which is much lower than earlier estimates. 

Although technetium-99 has higher leachability from OU3 materiais than from soil, 

materials to be placed in the disposal facility satisfy the OU3-spekfic WAC, which 

using very conservative assumptions regarding leaching potential of technetium-99 (see Appendix G). 

sposal facility based on a 

y 17pWg). Based 
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Furthermore, OU3 materials would contribute only about ten percent of the total volume in the 28 

disposal facility, and the technetium-99 leached from OU3 materials could react with soils in the 

facility. Given the significantly lower actual concentration and mass of technetium-99 from OU3 
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e basis of the WAC development process, the evaluation conducted in the OU5 

ciently conservative regarding the potential post-remediation impacts due to 

1 

2 

3 

In addition to the lower concentrations/source terms estimated in OU3, the average soil concentration 

in the OU5 CRARE was reevaluated since the final version. The original soil concentration was 

significantly affected by the high detection limit (1 pCi/g) for technetium-99 used in previous soil 

remediation investig 

disposal facility wo 

estimate from OU5 

a more recent study conducted by OU5, most soil to be placed in the 

hnetium-99 concentrations much lower than 0.5 pCi/g. This revised 

nstrates that contributions from OU3 materials will not iscrease 

. previously estimated future impacts to the Great Miami Aquifer from the disposal facility. 

1.5.2 Uranium 

The range of overall average uranium conc 

disposal after screening materials to meet the t 

the average OU5 soil concentration of 100 

of 15'L/kg to es&te the uranium 1 

facility. Geochemical modeling results .used to support WAC development for OU3 demonstrate that 

the leachability of uranium from concrete and paint is significantly lower for OU3 media than for 

soil. The source terms of all other OU3 materials were evaluated nservative leaching 

assumptions and were found to be significantly lower than allowab 

materials would not cause a significant increase in future uranium 1 

disposal facility. The actual leachate concentration from OU3 mat 

the concentrations assumed in the OU5 CRARE. 

U3 materials considered for on-property 

ium-99 WAC is 160 pglg. This is higher than 

1995a). The OU5 CRARE used the KL value 

from. all the materials in the disposal 

As a result, OU3 

ncentrations through the 

be much lower than 

A sensitivity analysis on potential future impacts to the Great Miami Aquifer from the on-property 

disposal facility, including the possible range of average OU3 uranium concentratio 

450 pglg), was conducted in the -0U5 CRARE: As indicated by the analysis, variation 

groundwater concentrations resulting from average OU3 concentrations in this rang 

relative to the groundwater uranium PRL. The conservative soil KL of 15 Lkg  was also applied to 

all materials in the disposal facility for this analysis, when realistic KL values calculated for critical 

OU3 material categories are orders of magnitude greater than 15 L/kg (the higher the KL value, the 

lower the leaching rate). 
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1.6 ..J NCERTAINTY ANALYSIS 

f this appendix is to document the adequacy of the CRARE conducted in support of 

E 1995a), with consideration of updated information,.provided by OU3, to satisfy the 

for an OU3 assessment of sitewide post-remediation risks without performing another 

analysis of sitewide risks. The uncertainties presented here focus on the accuracy of contaminant 

mass estimates placed in the on-property disposal facility. A detailed summary of uncertainties 

inherent to the OU5 CRARJ2 is presented in Section 5 of the OU5 FS. 

Source term estimat on best avaiIable inform?ion. Although there may be some minor 

used here and the actual 'contaminant masses in material that 

would enter the disposal facility, the overall impact would be minimal. Any error in approximation 

would be conservative, since the source terms from OU3 materials to be placed in the disposal facility 

would be overestimated. 

1.6.2 Accuracy of Concentration Terms 

Because of the assumptions used in develop 

precise estimate of actual constituent masses. The OU3 RVFS field characterization program was 

e term, current calculations may not present a 

designed to identify the most contaminated location within each process area through field screening 

techniques. Therefore, the data collected during the RI should represent maximum levels for each 

sampled area. Determination of source terms with these maximum 
overestimate the actual contaminant mass to be placed in the dispos 

levels would tend to 

1.6.3 Treatment of Analytical Data 

Because of the limited amount of information available, the maximum detected value for each media 

. was used to identify postiremediation COCs. This conservative assumption would likely identify a 

greater number of analytes as COCs. 

I'.7 CONCLUSIONS 

From the previously mentioned discussions of source term calculation and the demonstrated level of 
conservativeness regarding the OU3 disposal facility contribution to residual risk, it is evident that the 

OU5 CRARE (DOE 1995a) adequately bounded the residual health risk for the contribution made by 
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n the analysis presented in this appendix and within the OU5 CRARJ2, the 

of Alternative 2 for OU3 would not cause unacceptable residual risks. 
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a .  

a 

TABLE 1-1 

OPERABLE UNIT REMEDIAL ACTIONS 

I 

1-Waste Pits 

~~ ~ 

2-Other Waste 
units 

3-Production 
Facilities and 
Inventories 
(activities to 
support both the ' 

ROD k d  final 
ROD) 

4 - N O S  1-4 

5-Environmental 
Medium 

- 
- 

- 

Excavation of pit contents, caps, benns, and lining system 
Excavation of contaminated soil underlying pits and placement of soil and oversized 
debris meeting the WAC in the on-property disposal facility 
Drying of excavated soil and waste, as required 

on and demolition of al l  OU1 structures and support facilities 
ent of excavated material (including soils and debris not meeting the WAC for 
property disposal facility) by rail to the off-site disposal facility 

n of waste materials and adjacent contaminated soil 
to off-site disposal facility of material not meeting WAC of on-property 

disposal facility 
Placement of excavated material meeting WAC in central, on-property disposal 
facility 

Off-site shipment of remaining waste and production inventories (including thorium) 
and decontamination 

- 

- 
gory 3) through ongoing remedial actions 

- Dmntaminationand of all OU3 structures and facilities 
- Recycling/reuse of ge and equipment as economically feasible 
- Administiative off-s aterial .Categories C (Process-related Metals) 

- 
- 
- 
- 
- 

and F (Brick) 
On-property disposal of rubble and debris meethg WAC 
Off-site disposal of concrete not meeting WAC for on-property disposal 

Removal and vitrification of waste inventories 
Off-site disposal of vitrified waste 
Excavation of contaminated soil and placement .. 
property disposal facility 

the WAC in the on- 

- 
- 
- 

On-property disposal of soil, sediment, and waste sludge meeting WAC 
Off-site dqosal of waste exceeding WAC 
Treatment of Great Miami Aquiferlperched poundwater and process wastewater at 
AWWT facility 

All Operable Units 
~ ~~ 

- 
- 
- 
- , Continued federal ownership of on-property disposal facility 
- 

Long-term environmental monitoring program for FEMP 
Continued maintenance and surveillance of on-property disposal fa 
Performance reviews of site conditions by €PA every 5 years 

Restrictions placed in FEMP property deed pertaining to future us 

Sources: 
Records of Decision for OU1 (DOE 1994b). OU2 (DOE 1995c), and OU4 (DOE 1994e). 
Draft Record of Decision for OU5 (DOE 1995a). 

1-2 1 9/08/95 12:24a.m. 
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TABLE 1-2 

OPERABLE UNITS 1 THROUGH 5 MATERIAL DISPOSITION 
FOR THE ADOPTED SITEWIDE REMEDY 

... . .,. 
1 

. . .. . .._ 
2 

3 

4 

5b 

. . .  

7.46 x 104 
2.70 x l@ 

1.40 x 10'' 
3.00 x 103 

2.50 x 104 
1.75 x lo6 

Adopted Sitewide 7.45 x 10s 
Remedy 2.37 x 

I I 

1.70 x 107 

9.72 x 104, 
9.32 x lo6 
2.01 x lo6 
7.29 x lo6 

in .?.3.78 x 105 

2.02 x 107 

6.40 x 107 

OffAsite disposal 

Off-site disposal 
On-property disposal facility 

Off-site disposal 
On-property disposal facility 

Off-site disposal 
On-property disposal facility 

Off-site disposal 
On-property disposal facility 

Off-site disposal 
On-property disposal facility 

a Remedial action volumes for Operable Units 1 .2 ,4 ,  and 5 are from their draft or draft fm FS reports or RODS. The 
volumes for OU3 materials are the current best estimate for the leadin 
Volumes estimated for OU5 account for residual 
remediated. These volumes do not include the w on-property disposal. 
Summation of volumes identified for on-property 

nits 1 through 4 have been 

1-22 



A 

B 
C 

D 
E 
F 
G 
'H ' 
I 
J 

Total 

TABW 1-3 

MATERIAL CATEGORIb AND VOLUMES 

Acces$i&efetals .:.:.:.:. ..:.:.:.:.. 

:.:::;::. ............. ...... w.;.::: ........ !... ... ;; .!.!. ~ ,:..,.. n. ......... .............. 

Inaccessible Metals 

Process-Related Metals 

Painted, Light-Gauge 'Metals 

Concrete 

Brick 

Non-Regulated ACM 
.,;:;:;:. ..... :.:.:.:.:.:. . . . .  :.::: 

Regulated ACM 

Miscellaneous Materials 

Product, Residues, and Special 
Materials 

. 63,400 

1,710,000 

- 
7,150 

4,800,000 

- 

60,300 

80,200 

564,000 

.................................. :.:.:.:.:.: ..... :.:.:j::. ......................... 
7 9 2 q 0 , m  ....... 

J ,  

September 11 ,  1995 

191,Ooo 

- 
2,200 

20,700' 

- 
-- 

1,800,000 

2,010,000 

Note: Material Categories C, F, and J are not considered for on-property disposal. 

1-23 B3cJl3-j~ 9/08/95 12:24 a.m. 
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TABLE 1-4 
OPERABLE UNIT 3 SOURCE TERM COMPARISON 

. .. ..., 

Technet ium-99 

1-24 9/08/95 12~24 a.m. 
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LIST OF ACRONYMS AND AkBREvIATIONS 

applicable or relevant and appropriate requirement 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
consolidated metropolitan statistical area 
comprehensive response action risk evaluation 
decibel 
decibel (A-weighted) 
dichlorodiphenyl trichloroethane 
U.S. Department of Defense 

finding of no significant impact 
feasibility study 
square feet 
cubic feet 
Hazard M e x  
liter 
mean sea level 
National Enviro 
National Emissions 
notice of intent 
National Register of Historic Places 
Nevada Test Site 
Ohio Administrative code 
Operable Unit 
polychlorinated biphenyl 
picocuries 
proposed plan 
preliminary remediation goal 
Resource Conservation and Recovery Act 
remedial investigation 
remedial investigatiodfeasibility study 
record of decision 
Sitewide Characterization Report 
cubic yards 

r Hazardous Air Pollutants 
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J.0 NATIONAL ENVJRONMENTAL POLICY ACT CUMULATIVE 
IMPACT ANALYSIS 

rovides a cumdative assessment of the impacts that would result from implementing 1 

a 
the nit 3 (OU3) representative alternative (Le., the alternative most likely to be selected 2 

3 

4 

based on the Remedial Investigatiofleasibility Study W S ]  evaluation), with the selected or 

preferred alternatives for each of the remaining four OUs at the Fernald Environmental Management 

Project (FEMP) site. 5 

6 

J . l  PURPOSE 7 

Preliminary leading r tematives (LRAS) for OUs 1 through 5 were developed in the Sitewide 8 

9 

10 

11 

Characterization Report (SWCR) (DOE 1992a) and are considered leading remedial alternatives until 
they are analyzed in an FS document. For the purpose of an FS evaluation, the term representative 

that are likely to be identified as preferred 

alternative is used. Representative alternatives are those alternatives analyzed in RVFS documents 

information. The term preferred 12 

alternative refers to the alternative identifi 13 

the RVFS. The term selected alternative id alternative chosen in the Record of Decision 14 

Is 

public and regulators. 16 

(PP) based on detailed analysis in 

(ROD); this alternative is chosen based on ived on the PP and draft ROD from the 

17 

18 

19 

ZD 

21 

22 

This assessment provides the reader with the most current information on how the potential impacts 

from OUs 1 , 2 , 4 ,  and 5 relate to the potential impacts of OW. Th@qpendix .:.:.:.> is an update of the 
:.:.:.p:. '"5: <.... .A'.:< . ,<..si>?. . . w..<A. 

$g '. 

$$$ 
cumulative impact analysis provided in the OU4 FS/PP-Environmen!& Ehpact Statement and the OUs 

1,2,  and 5 FS/PP. The description of the OU3 representative a l t e d V y e  has changed slightly from 

that evaluated in the OUs 1 , 2 , 4 ,  and 5 documents; therefore, this appendix is being updated for the 

OU3 evaluation. P 

24 

In this evaluation, efforts have been made to further quantify impacts in the cumulatiywiqm2, 2 5  :.: .:.:;.,. ::: 

analysis. Since the preferred alternatives for all OUs have been identified, impacts d w&, :*:y biotic 

resources, etc., .have been accurately guantifid. The. original cumulative impact analysi&repared .:.: ..... by 

54 

n 
,,2*pm&. 

OU4 evaluated cumulative impacts based on prelimhry leading remedial alternatives identified in the 28 

SWCR, which assumed on-property disposal for all OUs. 

GKRU~RIFSMASTERWPX J.4TH J-1 
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J . l . l  NEPNCERCLA Interntion Amroach at the FEW Site 

nt of Energy (DOE) policy to integrate the values of the National Environmental Policy 

o the Comprehensive Environmental Response, Compensation, and Liability Act 

ocess wherever practical. Integration is intended to (1) avoid duplication of effort and 

resources that would be needed to implement both NEPA and CERCLA separatelj, (2) 

avoid conflicts in analysis and the selection of a remedial alternative, and (3)- minimize the risk of 

delaying remedial actions on procedural grounds. The primary instrument for DOE'S 

NEPNCERCLA int 

The final product is t 

the requirements of 

the RI/FS process, supplemented as needed to address NEPA values. 
le integrated set of documents - a RVFS Report and a PP that satisfies 

and addresses NEPA values. 

The notice of intent for the NEPNCERCLA integration approach was published in the Federal 

Register and concluded that (1) a FSPP-Environmental Impact Statement was the appropriate level of 

NEPA documentation for the lead OU (i.e., OU4) and (2) NEPNCERCLA integration is also to be 
provided in the remaining four OU FSPP report&:. 3 $8.. The FSPP for OUs 1,2,  and 5 contain a 

discussion of common issues and potential c d  impacts, referencing OU4 as the lead 
document, All subsequent OU reports, such. t&&mulative impact analysis for the RVFS, also 

reference the material presented by OU4. 

i,:, .:.:<.:.. 
Y....... 

On June 13,1994, DOE issued a revised policy for NEPA compliance. The revised policy, 

"Secretarial Policy Statement of National Environmental Policy A w ' & I € ~ . f o r  only the values of 
&$ 

NEPA to be integrated into the development of CERCLA RVFS dodhntdion. @~*---.:~ The revised policy, 

which has obtained stakeholder approval, allows for reliance on the &R&A ...,...... process to meet the 

procedural requirements of NEPA. Therefore, DOE has supplemented the evaluations contemplated 

by RVFS guidance to accommodate the evaluation of NEPA values in the preparation of this RVFS. 
This information is also 

c.7,:. 

&v*. 

ed in the OU3 PP. Additional details on this integration process for 

..-.. .... ;= 9:;:: 

<<.s #j J. 1.2 R m r t  Organization 

The descriptions of proposed remedial alternatives for OU3 are contained in the main t&&f this 

RVFS Report; environmental impact analyses of OU3 alternatives are contained in the detailed 

analysis of alternatives in Section 6. The SWCR contains the baseline data required for analyses of 

potential impacts of sitewide remediation, including a baseline ecological risk assessment. The OU3 

PP presents the preferred alternative and summarizes the impacts of implementation. Sedion J.2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

Is 

16 

19 

20 

21 

P 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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contains a description of the preferred alternative for each operable unit. The cumulative 

impacts of proposed on-property actions are described in Section J.3,  which analyzes 
on the environment from concurrent implementation of remedial activities for the 

Federal, state, and local agencies consulted during the compilation of data for the FSPP-NEPA 

evaluation and the relationship of remediation at the FEMP site to the objectives of local, state, 

regional, and fede 

discussion of irreve 

at the FEMP site is 

plans, policies, and controls, are described in Section J.4. An updated 

irretrievable commitment of resources resulting fiom remedial activities 

J. 1 .3  Scorn of Cumulative h a c t  Analysis 

The detailed evaluation in this cumulative impact analysis has been limited to impacts on, and 

immediately adjacent to, the FEMP site. The activities on adjacent lands which are not related to the 

FEMP site will not impose significant cumul 
remediation activities at the FEMP. These be addressed in this section. The 

cumulative impacts of remediating OUs 1 

acts to the environment when combined with 

ill be addressed in Section J.3. 

The specific sites, separate from the FEW site, that warrant some discussion of cumulative impacts 

include: 

a 
0 A CERCLA site immediately south of the 

mile) that is undergoing the RUFS process for 
in the Great Miami Aquifer. Two other sites 
CERCLA sites, but their proximity to the 
warrant a discussion. 

0 A small quarry located less than a mile from the eastern boundary of the 
FEW site. 

0 The potential for disposal of waste at an off-site location. The 
areas around the FEMP site are primarily used for agricultural (i 
fields) and limited residential domains. 

Groundwater remediation at the FEMP, and at the CERCLA site south of the FEMP site, resulted in 
the evaluation of potential increases in contamhmt loading to the Great Miami River and the 

possibility of land subsidence due to groundwater extraction. The contaminant loading in the Great 

Miami River will be nondetectable to,* due to the treatment of the extracted groundwater a 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

U 

13 

14 

Is 

16 

17 

18 

19 

20 
u 
P 
23 
24 

25 
26 

n 
28 

29 

30 

31 

32 

33 

Y 

35 

36 

n 

38 
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before discharge. The groundwater does not act as a physical support mechanism in this geologic 

fore, the possibility of land subsidence is remote. 

e quarry east of the site involve some excavation and moyement of soil and rock and is 
in the prevailing wind direction from the FEMP site. However, the quarry operation is on a 
relatively small scale when compared to the overall remediation of the FEW site. In addition, 
cultivated fields.are the predominant land use downwind of both the quarry site and the FEMP site. 

associated with dust emissions from the quarry and the site will be 
minimal. 

&Ids adjacent to the site, in combination with that associated with the 

excavation and transportation to and from the site, poses a very limited potential for cumulative 

impacts. These cumulative impacts to air quality will be minimal since (1) the dust.remains 

suspended for a limited time and (2) the 

detailed analysis in this appendix will, 

five OUs carried out at the EMP site becaus 

residents in the region are distinctly greater .: 

receptors is limited. The focus of the 

the concurrent response actions for the 

ative impacts to the environment and 
combination with other activities in the area. 

Efforts have been made throughout the. cumulative impact analysis to quanti@ impacts to the extent 

possible. For example, impacts to wetlands and habitats have been quantified (i.e., estimation of 

acres disturbed) wherever possible. In addition, the overall impacW@ftlit%EMP x.5 remedial activities 

on the local socioeconomic structure have been quantified to the ext&pxdible. ~::~:.. A........ <.:. Due to the timing of 

the remedial activities, quantitative information was not available in 4 ..,... cases. In these situations, a 

qualitative evaluation of potential impacts has been provided. 

. ..... . <.....> 

$2 2 

a:&, 

J.1.4 Site-Wide Ecological Risk Assessment 

A preliminary site-wide ecological risk assessment in the SWCR estimated the po 

baseline risks of FEW contaminants to ecological receptors. The United States E 
, Protection Agency (US EPA) and DOE agreed that .. the . . . next iteration would be d 

OUS RI Report. The Sitewide Ecological Risk Assessment, Appendix B of the 

1994a), assesses the possible risks from current concenrrations of site contaminants to ecological 
receptors inhabiting on- and off-property areas not presently targeted for remediation based on human 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

Is 

16 

19 

20 

21 

P 

23 

24 

25 

m 

27 

28 

29 

30 

31 
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J.2 OPERABLE UNIT REMEDIATION APPROACH 

ntains descriptions of each of the OUs at the FEMP site and identifies the preferred 

ive for OUs 1 through 5. For OU3, this section summarizeS the description of the 

ternative, which is presented in detail in the RVFS and PP evaluations. The no-action 

alternative for the site was evaluated in detail in the SWCR (DOE 1992a) and the cumulative @act 

analysis (Appendix I) of the OU4 FS (DOE 1994b). 

The FEMP site was 

the definitions of the 

possibility of a comp 

definitions are pres 

into five OUs under the original 1990 Consent Agreement. However, 

been revised under the Amended Consent Agreement, and the 

sitewide OU has been added. The five OUs and their revised 

0 ODerable Unit 1 - Waste Pits 1 through 6, the Clearwell, the Burn Pit, berms, 
liners, and associated co- ed soil within the OU boundary 

a ODerable Unit 2 - the active and inactive flyash piles, the South Field, the 
lime sludge ponds, the solid .wa.4$landfill,'berms, liners, and associated 
COntarmnated . s o i l w i t h i n t h e o l j ~  

:&&&&. 
,::.: ..:fl<: 

a Ouerable Uhit 3 - the fonne&mclu&p Area, bc1uding.all facilities and . .  . 

equipment ( i i ~ e s  all above- and below-grade improvements) aU structures, 
equipment, utilities, drums, tanks, solid waste, waste, product, thorium, 
effluent lines, K-65 transfer line, waste water treatment facilities, fire training 
facilities, scrap metal piles, feedstocks, and the coal pile 

. 

J.2.1 OIX rable Unit 1 

OU1 includes six low-level radioactive waste storage pits, the Burn pit, and the Clearwell, all located 

west of the former Production Area. The pits contain large quantities of liquid iuad $lid&asW y...... that 

were generated by the various operations at the F%MP site and disposed before 1987. T& OU1 

waste units include a total volume of approximately 6.28 x 10s yd3. A detailed descripQ&of the 

nature and extent of contamination associated with OU1 is provided in the RI Report (DOE 19%). 

*y*$k!Swx*x=: 

.s:4 

$q 

The selected remedy for OU1 as identified in the OU1 ROD (DOE 1995a), involves the removal and 

treatment of materials from Waste Pits 1 through 6, the Burn Pit, and the Clearwell to achieve 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 
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risk-based preliminary remediation goals (PRGs) and applicable or relevant and appropriate. 

). The excavated area will be backfilled with clean soils. The excavated 

treated (dried) and transported by rail to a commercial disposal facility. This 
includes continued federal ownership of the land to control future land use 

(DOE 1995a). 

Under the OU1 ROD, the pit wastes will be mechanically or hydraulically excavated and processed 

through a drying fac 

transportation of the 

Soils underlying the 

OU5. Thestanding 

necessary and discharged to the Great Miami River, meeting all surface water PRGs,and ARARs. 

dried waste will be transferred to gondola cars to allow efficient 

a rail to a permitted commercial disposal facility near Clive, Utah. 

will be remediated in conjunction with remedial actions associated with 

iated with the Waste Pits 5 and 6 and the Clearwell will be treated as 

J.2.2 ODerable Unit 2 

OU2 includes the following waste unifs: the so&$vaste .<<> .%:p., landfidl, two lime sludge ponds, an inactive 

flyash pile, an active flyash pile, and the Sout&$& .......... which is *‘area located between and adjacent 

to the flyash piles. The volume of the waste.&sso&&l with these akas is approximately 300,000 

yd3. A detailed description of the nature and extent of contamination associated with OU2 is provided 

in the OU2 RI Report (DOE 1994d). 

.:.> A<.:.., 

.:.:.:.:.; . $9 . . . ,.....,... . 

Data gathered in the OU2 RI Report indicate that the areas hold largegiStl3tnp of solid waste into 

which small volumes of radiological and/or chemical wastes may hay?&., co-disposed. A review of 
$# 
2:*.:. p 

the RUFS sampling data for the active and inactive flyash piles and d& 4, South Field indicates 

concentrations of uranium-238 in all media (DOE 1994d). 
r.4 >ra 

COntamlnat * ed material with concentrations above the expanded trespasser and on-property resident 

farmer cleanup levels would be excavated and segregated accofding to radiological con&gjgti:on. .,., .,,.,... Y .  < ....,,.. L.: ....... 

The contammat ed material would be placed in an on-property disposal facility in the b&wt”corner g2; 

of the FEW site.. Any firing range soil that fails the Resource Conservation and Rem& , wx Act 

(RCRA) toxicity characteristic leaching procedure test would be managed as a RCRA hzktious waste 

and dispositioned at an off-site mixed waste disposal facility. Water would be collected and pumped 

to a treatment facility, as necessary. Institutional controls would @dude physical barriers and 

groundwater monitoring. 

%< 

%.:E. 
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a 
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10 
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J.2.3 ODerable Unit 3 

f all man-made facilities and structures, including improvements that were related to 

rt as well as processing uranium and thorium metal. Section 1.2.1 of this report 

ed description of OU3. 

The production of uranium metal products at the FEW involved a series of chemical and 

metallurgical conversions that occurred in nine specialized plants within OU3. A number of other 

om. Each of these facilities had a distinct purpose, resulting in 

important differences operations, chemical forms, and types of individual conveyance, 

sociated with the respective facilities. Solid waste materials 

associated with 

further processing or off-property disposal at approved facilities. These wastes include oils, sludges, 

co ntaminaterl combustibles, filter cake, off-specification uranium or thorium tetrafluoride, and reject 

uranium trioxide. The drums sit on various 

Contents of deteriorated dnuns are repackaged 

in OU3 is approximately 8,570,000 ft3. 

production are presently stored on property in steel drums, awaiting 

es and are inspected weekly. 
ed in Section 3, the total volume of material 

The leading remedial alternative for OU3 involves decontamination and dismantlement of the 

buildings and structures through the interim remedial adion to reduce the potential for Contaminant 

migration. Most OU3 contaminated materials will be permanently disposed of in an on-property 

disposal facility. Approximately 191,OOO would be sed of at the Nevada Test 

Site (NTS) facility and another 23,000 fc3 would be entative off-site disposal 

facility. F W y ,  986,000 ft3 would be released for unrestrickd dis nat a local sanitary landfill. 

J.2.4 ODerable Unit 4 

Waste units in OU4 consist of two earthen-bermed concrete silos (Silos 1 and 2) co- K-65 

residues (high-specific-activity, radium-bearing residues resulting from the pitchbl 

process), one concrete silo containing metal oxides (Silo 3), and one unused concrete 

,M the silos are located south of the waste pit area. The domed waste.storage silos 

diameter, 36 ft high to the center of the silo dome, and 27 ft to the top of the ve 

walls are eight inch thick concrete as are the outer part of the domes, which taper to four inch 

thickness at the center. Silos 1 and 2 are surrounded by an earthen berm to a height of approximately 

26 ft, while Silos 3 and 4 are freestanding. 

Q 01 33 4.J 
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Silos 1 and 2 received radium-bearing residues, formed as by-products of uranium ore processing, 

958. Waste raffkates were pumped into the silos where the solids would settle. The 

decanted through a series of valves placed at various levels along the height of the silo 

and decanting continued until the silos were Nled to approximately four feet below 

the top of the vertical walls. The volume associated with Silos 1, 2, and 3 are 5,446 yd3, 4,651 yd3, 

and 6,160 yd3 respectively. These volumes include both structures and K-65- residues as appropriate. 

Corrective actions 

included repairing the 

berm to a 3 to 1 SI 
revealed that the wali 

dry solids for a period of 10 to 15 years. However, the center 20 ft section of the dome wzs 

determined to be structurally unsound for a load greater than the existing static load. Repair actions 

taken since 1985 include placement of protective covers constructed of steel and plywood over the 

center portion of each silo dome. A three 

waterproof, ultraviolet-resistant, urethane- 

provide weather protection and insulation. 

project to reduce radiation exposure to the workers during the installation process. In 1991, a layer 

of bentonite clay was inserted over the residues in Silos 1 and 2 to reduce radon levels in the silos 

and to provide protection in the event of silo dome collapse (this was done under a removal action). 

performed to maimin the structural integrity of Silos 1 and 2. These 

nstructing a berm on a 1.5 to 1 slope (mid-l96os), and enlarging the 

early 1980s. In 1985, a structural assessment was performed which 

slab were structurally stable and could function as a containment of 

polyethylene foam, topped by a 45-mil 

, was placed over each silo dome in 1987 to 

nt system was implemented for this 

.*,.*A. .$Fym;E 
. . iii 
y*: 97;: 

..<.!.i :5 
Silos 3 and 4'were constructed in 1952 and were designed to receive~@yxg$iterials only. Waste 

raffinate slurries from refinery operations were dewatered in an evapdhtor ;.!.!.!.!. . and spray calcined to 
.&x*,& 

produce a dry waste form for storage in the silo. The waste was blown in under pressure to fill 

Silo 3. Silo 4 was never used and, except for rainwater infiltration, remains empty. 

There are three selected remedies for the remediation of OU4. Two of the selected remedies ~p>$sF4?.~>::&<A for the 

contents of silos 1 and 2 and for silo 3, involve the removal of the silo contents, s & i o n % y  

vitrification, and off-site disposal at the NTS. In the third remedy, the silo structures (&&ding ,....... <.:.:A Silo 

4), berms, subsoil beneath Silos 1 and 2, decant sump tank, process piping, and pr-ppinP 

trenches would be removed, decontamkated, and disposed in an owproperty disposal facility. 

Additional details on these alternatives are provided in Section 4 of the FS Report for OU4 (DOE 
1W4b). 

.*.:. x*, 

<.:.:.:. 
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J.2.5 ODerable Unit 5 

of OUS include groundwater, perched water, surface water, soil, sediment, flora, 

e described in detail in the SWCR (DOE 1992a). Estimates of quantities of 

soil requiring remediation are provided in the OU5 RI Report (DOE 199%). 

Approximately 1.8 million yd3 of soil will require remediation. 

The proposed remedy for OU5 involves the extraction of contaminated groundwater, treatment at an 

on-property facility, 

constructed effluent 

sedimedsoil 

on-property disposal' 

portion of the FEMP and would temporarily disturb approximately 32 acres of soil. This alternative 

also assumes continued federal ownership of the land to control future land use. 

e of the treated effluent to the Great Miami River through the newly 

proposed remedy als~ involves the excavition of contaminated 
risk-based PRGs and ARARs, and transport of soiysediment to an 
now material would be obtained on-property from the southeast 

.$> 

To support remediation of OU5, both soil remo&$nd .:.:. groundwater treatment would OCCUT. Soil 
.g .*$. 

'excavation would OCCUT both on-property and SiffF&+ Soils would be excavated to meet risk-based 
$:: '.'.'.'.A .:e5> 

PRGs and ARARs. The excavated soil that.&ntab&msti&ents below the remediation goals, would 

be separated and used as bacHl. Excavated soils that meet waste acceptance criteria for the disposal 

facility will be disposed of on-property. 'This volume is estimated at approximately 1,750,000 yd3. 

An additional 25,000 yd3 of material may be transported off-site for disposal. 

. 

i:.: .~:...:.:.:.:.~..., ........ . ..A >: ... .............................. 
~ ::,:,:, .... :.: 
.2:::5 :*.:s 

Groundwater extraction would OCCUT through recovery wells installed&@@ regional 'aquifer. These 
:,:. >:; .I 

wells will be used to produce an average flow rate of app 

well. Groundwater extraction would continue until risk-based 

aquifer are met. Treatment of the extracted groundwater would include a carbon adsorption 
pretreatment step, followed by precipitation for metals removal, ion exchange for uranium removal, 

and sludge dewatering. This treatment will reduce contamhum concentrations to lev 

meet risk-based PRGs and ARARs. The treated water will be discharged to the Gr 

The sludge generated by the treatment system will be s t a b i i  as necessary and 

gallons per minute from each 
and ARARs for the regional 

property disposal facility. 
I 

*.:::: *<....A . >& '"' 
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J.3 CUMULATIVE IMPACTS OF PROPOSED ON-PROPERTY ACTIONS 

nt $276 million funding case, scheduling indicates that all of the OUs will be the 

ies concurrently, with most actions completing by 2005. A discussion of the more 

mental cumulative impacts due to concurrent implementation of remedial activities 

follows. 

J.3.1 Soil and Geologv 

The mechanical and/ ic removal of pit wastes, soil, and buildings and other structures from 
the former productio es a potential short-term threat of releases through subsurface soil to 

groundwater. Advers could result if there is a breach of a pit liner during the removal 

process or if loose n is released from the structures. If contaminants remain on the 

ground surface for extended periods of time, infiltration of rainwater or storm water runoff could 

cause migration of the contaminants into the subsurface soil. However, appropriate excavation 

techniques and controls, such as routine co 
these impacts. 

areas, will minimize the potential for 

The selected remedy for OU1 would result 

of land due to the excavation of the waste pits and associated soil. However, these areas would be 
regraded and evaluated to promote positive drainage. Furthermore, the preferred alternative for OU1 

does not involve on-property disposal, so there will be no long-term impacts to soil aad geology. 

disturbance of approximately 36.4 acres 

':.:~$~,*.r..A..' _,., :h.,......,,#>::A.:. . . ...... ,.:.: 
>..A:. <.>: ... 

' The selected remedy for OU2 and OU5 and leading remedial alterna&eA$OU3 :&--.". y.: involves 
.ai_ 'L 

on-property disposal of remediation generated wastes. This would r&t ,jjS,, . &temporary impact to 

approximately 75 acres i d  the permanent commitment of an area approximately 800 ft by 4,300 ft or 

80 acres for on-propem aisposal. 

x.,,,,.",, 

FkImval of wastes frcm o u 4  wmld temporarily disturb appr0-1y eight acres o$$gg::xAQ:jpbed .. ...... .... .../.,., 
2z5; ..x. 

*>n 

g.2 

areas would be regraded and returned to their previous elevations following remediadon. $# 

When the preferred alternatives selected remedies in the OUs 1, 2, and 4 RODS are co&&ed with 

the preferred alternatives for OU3 and OU5, it is likely that approximately 517.2 acres will be 

disturbed during remediation, with 80 acres permanently committed to disposal. 

'' 
:.:.:.:.: 
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-. 

Adverse impacts on surface soil could occur during waste removal, segregation, and treatment. There 

facility. Spills would be expected to affect only localized areas, and surface 

1 

2 

3 

4 

5 

6 

for spills to occur during the handling and packaging of waste as well as during 

by a spill could be excavated and dispositioned of with the waste material. 

Therefore, impacts on surface soil from spills would likely be minor. Appropriate spill prevention 

and response procedures will ensure impacts related to spills are negligible. 

7 

8 

9 

10 

11 

l2 

13 

the former Production Area (Le., OU3), along with 
waste treatment and ion associated with OUs 1,2,4 and 5 ,  would .have beneficial 

and subsurface soil due to the removal of contaminan t sources. 

ed perched and regional groundwater should stop 

long-tenn effects on 

COntamrnant * migration in the subsurface soil. No impacts are anticipated on the regional geology of 
the area as a result of OU remedial activities. 

14 

15 

Adverse impacts to both the perched groundw 16 

concurrent remedial activities. The possib migration to the aquifer exists during 17 

18 

19 

J.3.2 Water Oualitv and Hvdrologq! 

the regional aquifer would not be increased by 

any remedial activity, whether the activities are performed individually or concurrently. The rate at 

which contaminants are supplied to the regional aquifer may be increased with concurrent remediation 

activities, but the overall contaminant load would remain the same. The EPA proposed drinking 

water standard for uranium in drinking water is 20 parts per billioIf@€VP3986). ::: a 

Groundwater monitoring will continue throughout, and upon comp 

that areas exceeding the standards are identified and appropriate 

Long-term groundwater quality should improve through implementation of the selected and preferred 

remedial alternatives since FEW wastes will be eliminated and/or isolated from rainwater and storm 
water runoff, preventing the potential inliltration of these co mmhants to perched 

the regional aquifer. Any waste disposal facility would comply with the requir 

facility permit for the uppermost aquifer underlying the waste management area beyo 

compliance. The concentration of chemicals in groundwater should not exceed bac 

the listed maximum concentration of the constituent for groundwater protection (10 Code of Federal 

Regulations [CFR] 264.94). 

remedial actions to ensure 

are implemented. 
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. 

The findings of the OU5 Comprehensive Response Action Risk Evaluation (CRARE) (Appendix H of ' 

rt) identified the consumption of drinking water obtained from wells drilled into the 

greatest pathway of exposure to a hypothetical on-property resident farmer. 

odeling in the CRARE predicted that the highest cancer risk in this pathway would be 

leaching from sitewide soil. However, the carcinogenic risk levels associated 

with the groundwater pathway under the Case 7 land use scenario (which propses use of the FEW 

as an undeveloped park under continuing DOE ownership) are within the target risk range of 106 to 

W to the undevel ers and offsite resident farmer receptors. 

Groundwater monito 

that areas exceeding 

continue throughout, and upon completion of,' remedial actions to ensure 

ds are identified and approp&te response actions are implemented. 

J.3.2.1 Surface Water 

The simultaneous implementation of remedial alternatives would potentially increase surface water 

quality impacts over those which would 

project. Impacts to surface water quality in P 

units, during removal and treatment of OU5, during the removal of the waste pit 

material associated with OU1. Short-term impacts resulting from these activities may include 

Contarmnat ed runoff entering Paddys Run, erosion of exposed wastes and the subsequent influx of 

contaminated soil into the stream during waste removal, and increased stream turbidity resulting from 

from implementation of a single 

could result during removal of OU2 waste 

excavation of con tamhted sediment and relocation of portions of tile-. ::: However, appropriate 

engineering controls would be implemented to control runoff and ow.&pacts to Paddys Run. The 

use of silt fences, straw bales, &,other drainage and erosion contro&nea&es %........ would be particularly 

critical as part of the remedial adivity for the inactive flyash pile (OU2) and the waste pit area 

(OU1). 

@$ 

A?<:.=., ~ 

:A......<.,A.. . 

Over the long term, surface water quality in Paddys Run should improve since FEMP wastes will be 
isolated from rainwater ami storm water runoff, thus eliminating the potential mi 

Contarmna * ted m a t e d  into Paddys Run. No cumulative @acts .on the Great 

anticipated from the simultaneous implementation of the remedial alternatives. 

by the remedial alternatives will be treated to comply with the FEMP National Pollutant Discharge 

Elimination System permit , limits and conditions before discharge to the Great Miami River. 
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J.3.3 Air Ouality I 

r quality impacts will be based on projected emissions from the remedial alternatives for 2 

3 

4 

the FEW. The emissions of primary short- and long-term concern with respect 

olve the reentrainment of radiologically contambated fugitive dust and the 

0 
volatilization of toxic chemicals. 5 

6 

1 

8 

Remedial a l t e d v e s  that involve substantial waste handling, excavation, ground clearing, demolition, 

/unloading trucks, or heavy equipment traffic have the potential to 

dust and other waste constituents. During these activities, 9 

can resuspend particles of disturbed surface materials 

air and transport them to on-propew andor off-site receptors. 

periods of turbulent 

The amount of dust resuspended depends on wind speed and other site conditions such as soil 

10 

11 

12 

13 

14 

moisture, particle size, and vegetative cover. 

levels as low as reasonably achievable. 

Engmeering controls would be employed to keep these 

inorganic constituents, volatile organics, s d o  .PCBs, dichlorodiphenyl trichloroethane 11 0 (DDT), herbicides, radionuclides, and radon. Emissions of these pollutants could result from the 18 

19 removal and handling of volatile or semivolatile wastes, waste segregation activities, and ViMication 
processes. a0 

21 

P In the past, radon has been a signiiicant portion of the annual dose 

site. Until remedial activities are complete, DOE Order 5400.5 re radon concentrations in the 23 

atmosphere above facility surfaces or openings at and adjacent to 

lic adjacent to the FEMP 

24 

background levels, the concentrations mandated by DOE Order 5400.5 must not exceed an annual 

average concentration of 30 picoCuries per liter @Ci/L) at the facility and 3 pCi/L at or above any 
location outside the facility. Once remedial activities have been completed, the Nati 

Standards for Hazardous Air Pollutants (NESHAP) Subpart Q standard (40 CFFt 61 

20 pCi/m2/s for radon-222 will be applied to site storage and -sal areas for rad0 

wastes. An active monitoring system has beem in place at the FEMP site since the 

point of comparison, the average site boundary total radon concentration of 0.57 pC2L in 1992 was 

about 29 percent of the average indoor radon concentration (2.0 pCi/L) for homes in the Cincinnati 

area. Monitoring will continue throughout the remedial activities and upon completion of remedial 

9/(L1/95 1:W p-m. G \ c R U 3 I U F s ~ W P X  1.4m J-13 
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activities (as appropriate) to ensure that radon levels remain in compliance ~Gth all applicable 

concentrations of radionuclides other than radon-222 are also established by DOE 
Order 5400.5. These concentrations, referred to as derived concentration guidelines, are 
concentrations of radionuclides that, under conditions of continuous exposure for one year by one 

exposure mode, would result in a dose of 100 mrem. In addition to the derived concentmion 
guidelines, radiologi 

=HAP Subpart H 

emissions from the s 
receive an annual e 
radionuclides during the FEW site remedial activities will continue to ensure that emission levels do 

not exceed applicable derived concentration guidelines or the NESHAP Subpart H standard. 

ions to the ambient air from the FEMP site will also be subject to the 

(40 CFR Paa 61 Subpart H), which stipulates that radiological 

exceed those amounts that might cause any member of the public to 

equivalent of 10 mrem per year. Monitoring of the air pathway for 

The impacts associated with the generation of e dust and the volatilization of toxic chemicals 

tend to be short term. Cumulative air quality that would occur during phases of remedial 
activity at the FEMP site would include po ed off-site as well as those generated 

on-iroperty. ~lthough there are no major sources of pollutants in the vicinity ofthe FEMP site, 

there would be an increase of transportation-related particulates generated off-site by the large number 

of trucks necessary to supply construction materials for the disposal facility (see Section J.6.3.4). In 

addition to particulates generated on-property by disposal facility , filling, soil excavation 

and closure, the cumulative air quality impact would also depend on: 
chosen, 2) the remediation schedule (e.g., the extent of simul 

FEW site), 3) the mitigating measures or controls chosen, s. Typical 

control methods for various remedial activities and qualitative evaluations of their effectiveness, 

advantages, and disadvantages are included in the OU4 FS Report, Appendix I, Attachment 1.1, 

Table 1.1-3 @OE 1994b). The potential for long-term residual risks associated with 

a postremediation condition is evaluated in the OU5 CRARE. 

remedial alternatives 
al activities across the 

site in 

J.3.4 Biotic Resources 

Cumulative impacts on vegetation could result from short- and long-term removal and disturbance of 
habitat associated with remediation of contaminated soils and waste units; construction of staging 

areas, support facilities, and the disposal facility; and genera) physical disturbance of soil. The 

removal of OU2 waste areas would result in the permanent disruption of approximately 15.8 acres of 
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introduced grassland, managed field, and old field habitats. Construction of the on-property disposal 

s 2, 3,4,  and 5 could also disturb introduced grasslands, old field, and 

and riparian woodland habitats resulting in a total loss of approximately 1% acres. 

support facilities would have a similar impact, although restoration may be possible 

i 

2 

3 

4 

5 once wastes are removed from the FEMP site. 

Concurrent implementation of remediation activities could have impacts on wildlife primarily through 

the short- and long 

reductions in local 

impacts of these same 
were spread out over 

These "safe" areas would not be available if activities are conducted simultaneously, Cumulative 

project-related noise and increased levels of human activity could disrupt nearby wildlife. However, 

it is not expected that wildlife will be 
aquatic organisms from remedial 

Miami River, and various drainageways, wetland areas. Potentially affected aquatic 

organisms include fish, invertebrates, amp 

Loss of habitat or contaminant exposure au ld  also lead to a reduction in species biodiversity. 

val and disturbance of habitat as described above, with correlated 

om. Cumulative impacts on wildlife would differ from the 

alternatives considered separately. For example, if remedial activities 

undisturbed areas could provide refuges for dqlaced wildlife. 

from the site. Cumulative impacts on 
of Paddys Run, the Great 

, and semiaquatic species such as muslrrats. 

Contaminant levels could increase in Paddys Run and in wetland drainage areas from soil erosion and 

runoff during concurrent waste removal, stabilization, and isolation"-. :fls Additionally, 

disruption of aquatic habitat in these areas from the excavation of co*ted sediments for OU5 

could adversely affect organisms residing in this area. Small affect&&reas'in :.:.:.:.:. Paddys Run and the 

wetland drainages resulting from isolated remedial actions would probably recover quickly, but 

:m 

.x.:.:. ::: 
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recovery from simultaneous impacts over a larger area would likely require a much longer time to 25 

restabilize. Adverse cumulative impacts on aquatic organisms could be substantially mitigated by 

diversion and collection of r u ~ ~ f f  and by performing removal activities when flow in and 

the storm sewer outfall ditch is low or nonexistent. 

Waste removal, stabilization, and isolation activities conducted for OU1 would like 

short-term adverse cumulative impacts on the organisms in the wetland drainages in this area. 

Long-term, negative effects on aquatic organisms would be minimized if the areas were revegetated to 

prevent erosion after completion of the activities. Of particular concern is the 26-acre tract of 

forested wetlands in the northern portion of the FEMP site. This area would be avoided as much as 
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. .  
possible. The cumulative effects would be beneficial in the long term by reducing or elimmatm g 

Cumulative impacts on threatened and endangered species include the potential loss of habitat, 

disruption of breeding activities, and loss of individuals. Disturbances in the riparian corridor along 

Paddys Run could result in impacts to the Sloan's crayfish (Orconectes sZm.2 ' )  and suitable habitat 

for the Indiana bat is). The use of relocation and erosion control measures will be 

adverse impacts on Sloan's' crayfuh.' In the long t e n ,  the 

ite remedial activities will be beneficial due to the prevention of cumulative impacts .o 

releases of environment. 

3.3.5 Wetlands and Flood~lains 

A sitewide delineation was conducted in February 1993 in accordance with the 1987 Army Corps of 

. Engineers Wetlands Delineation Manual and ap&&d on August 12,1993. The purpose of the 
,$ .s3. 

delineation was to determine.the extent of juris$&@hal .... ..../ wetlands and waters of the United States at 
the FEMP site and to avoid or mbimize impikts to,,&se re'sources during'future activities. Results 
from the sitewide delineation indicate a total of 35.9 acres of jurisdictional freshwater wetlands on the 

FEMP site. Wetland impacts as a result of remedial activities would be minimized by implementing 

,...., r .. VL<. - A,. 

best management practices during and following remediation. Proper notification and mitigative 
X v g @ . W 3 % q $  

.$AX. :....x <.:.x. :.:.:.y >... , .. 
y,..*,,,..>,,* .... * 

measures would be executed if impacts are expected to occur. 

@,,A.M,.,+.$ 
@ * 

Cumulative wetland impacts may also arise from the implementation &f the remedial alternatives, &??A* 
particularly in the forested wetland in the northern part of the site and the various emergent wetlands 

associated with site drainage ditches. The greatest wetland impact could result from siting a disposal 

facility and from excavation during waste removal and construction activities. Proposed DOE actions 

in these wetlands would first be evaluated for potential adverse effects on the wetl 

(10 CFR 1022), and consideration would be given to natural and beneficial values pr 

,wetlands when .conside~g mitigation alternatives to offset the impacts. Appropriate F 
notifications, as required under 10 CFR 1022, would take place for all actions 

' 

Floodplains within the FEMP property are confined to the north-south corridor containing Paddys 

Run. Outside the boundaries of the EMP, the 100- and 5Wyear floodplain of the Great Miami 
River extends west of the big bend to an elevation near the eastern boundary of the facility. 
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The 100- and 500-year floodplain of the river also extends northward along Paddys Run from the 

the two streams to a point north of the northern boundary of the FEMP. During 
impact to the 100-year and 500-year floodplain of Paddys Run may occur due to 

ties. In extreme cases, the relocation of Paddys Run and the floodplain may be 

necessary. During remedial action, engineering controls (e.g., silt fences and berms) will be used to 

minimize floodplain impacts. In cases where relocation is required, the floodplain will be 

reestablished to near original condition. 

::=,,,e*.:$.- ... > ..... .I .......... ::::::::: ..:.?:.. 
The following is a discusskh of the potential impacts of concurrent remedial activity at the FEMP site 

on the local economy,%iid I%&, background noise levels, txysportation systems, and commwty 
.,,<E:, , %$$:., 

1 

2 

3 
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5 

6 

1 
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10 

11 

services. 12 

' 13 

J.3.6.1 Socioeconomics 14 
,$: 

Cincinnati is the focal point of a regional marked%cowassing ,.:.:. ......... 

consists of: Brown, Butler,'Clermont, HamilXaa, an&&arren counties in Ohio; Boone, campbell, 

Indiana. Population within the 13 counties was 1.8 million in 1991. Population density within the 

thirteen counties in Ohio, Kentucky, 15 

16 

11 

18 

19 

,:::: v ....... <.:<.:.. . 

and Indiana. Referred to as a consolidated mel!fq&bn ,~ -. '.>::.A,:< statistical area (CMSA), the 13 county region 
.......... .A. ..... 

Gallatin, Grant, Kenton, and Pendleton counties in Kentucw; and Dearborn and Ohio counties in 

CMSA varies from 2,062 residents per square mile (residentdm?) in Hamilton County to 44 m 

residents/mi* in Pendleton County. Excluding the heavily urb amilton County 21 

(Cincinnati), the average population density in the 13 county region residents/miz in 1990. 

Ethnic composition of the CMSA is 87.2 percent white, 11.7 ess than one percent P 

Asian and Pacific Islander, and less than one percent Hisp ers Center 1993). 24 

The population within a five mile radius of the FEMP site was estimated at 22,927 residents in 1990 

daytime population within a five mile radius of the site is approximately 29,000 ( 
was calculated by adding subpopulations and area workers to the resident popul 

levels of employment at the FEW site are expected to remain constant 

P 

25 

26 

(DOE 1992a). Population density within the five mile radius of the site is 917 resi n 

28 

29 

30 

process. 31 

32 

33 

1-17 



FEMP-OU3-RVFs-DRAFT 
!kptember 11,1995 

J.3.6.2 Environmental Justice 

er 12898, "Federal Actions to Address Environmental Justice in Minority and 

ations," was signed by Resident C l i o n  on February 11, 1994, and requires 

to focus on planning and enforcement of specific actions designed to promote 

environmental equality in minority and low-income communities. 

The area surrounding the FEMP does not contain unusually high populations of low-income or 

minority groups. 

FEW (Ross, Morg 

poverty level for the 

from one to ten how' 

Caucasian with minority groups widely dispersed throughout the 13 county region (Ohio Data Users 

Center 1993). 

e household income in 1994 within three townships surrounding the 

osby) was $41,OOO annually, well above the $18,500 household income 

es. Income figures are averaged from household incomes ranging 

rs (Federal Register, 1994). Ethnic composition is primarily 

J.3.6.3 Labor Force and Economv 

Hamilton County is the economic nucleus of 

industry population, labor force, and 

County is second to Hamilton County in the availability of these resources. 
Most of the labor force in the 13county region hold Occupations in technical, sales, and 

've support positions working for private profit, durable material production and retail a- 

companies. The work force population withb the GMSA was 1,3 

Center 1993). 

CMSA. The majority of business and 
are located within this county. Butler 

. .  
990 (Ohio Data Users 

Over half of the employees associated with the FEW including 

and various subcontractors, live within the CMSA, with the higher concentrations in Hamilton and 

Butler counties. Some of these employees work at off-site locations; however, the majority of 
employees work at the FEMP location. In addition to employees at the FEMP 32 p 
employ 700 individuals within a two mile radius of the site. 

CO, teaming partners, 

In addition to the current work force, additional remedial workers will be brought to th 
response to specialized skill and training requirements. However, currently employed site workers 

will be used to the extent possible. 
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As a result of remedial activities, the local community surrounding the FXMP will experience revenue 

select sectors of the economy. For example, concrete, aggregate, and lumber will be 

nstruction of the disposai facility and support structures; however, these fluctuations 

to substantially impact the local economy. 

I 

2 

3 

4 

5 

J.3.6.4 Land Use 6 

7 

8 

9 

10 

11 

12 

Known as the tri-state area, Cincinnati is the center of a three-state commerce community including 

engaged in internatio 

wholesaling, and 

nation's population, 

manufacturing establishments (1993 Greater Cincinnati Chamber of Commerce pamphlet). 

Ohio, Kentucky, It is home to 16 "Fortune 500" companies and has over 800 firms 
Cincinnati has grown into a major center for manufacturing, 
area within 600 miles of Cincinnati contains 59 percent of the 

f the nation's purchasing power, and 58 percent of the nation's 

13 

14 

15 

16 

17 

18 

19 

The "urban-flight" syndrome, commonly seen in modem American cities, is very apparent in 
p 

Cincinnati; the population decreased.by approxi&ely ,.,: <.>:.:.., 20,000 from 1970 to 1980 and by 60,000 from 
$; w. 

1980 to 1990. Simultaneously, the surroundixl&&&ties of Clermont, Butler, and Warren have 
,:::: .......... 

increased in population by approximately 4&QOO oy&$,he same 20-year period. Consequently, the 

land use of Cincinnati and the surrounding Communities could be described as in a state of "urban 

sprawl" (former farmmg communities becoming developed through the CoIlStNction of subdivision 

<e.<, . .  

settlement dwellings connected by interregional highways). 
w< ..... Y .....,... ............ ,v.. 
y,::<:: ...+ : 
S:::s *:<:< 

... ;..A c ............. ,A. ........ 

The land adjacent to the FEMP site is primarily devoted to open lan&$ise,.&h <<+V '* as agriculture and ........ ..!.!.!> c: 
recreation. Commercial activity is generally restriaed to the village @ Ross (Venice) Ohio, 
approximately three miles' northwest of the facility, and along State Route 128 just south of the 

>:.&&= 

village. Industrial use is concentrated in the areas southwest of the FEMP and in a small industrial 25 

park on State Route 128 between Wdey and New Haven Roads. Residential units are situated m 

immediately in Ross and directly a t  in a trailer park to the ~ ~ ~ n ~ o f ~ w i l l e y  *.: .... 
Road and State Route 128. Other residents located around the site are generally ass&iat# w h  

farmsteads. There are no areas within the FEMP boundaries considered to be prime f a d a n d  +::< under 
the Farmland Protection Act of 1981 (7 CFR 658). Because the area had been intensive$ked for 

agricultural purposes prior to the establishment of the FEMP site, there is no land on or in the 

vicinity of the FEMP site where a historic natural environment remains intact. The land closest to 

this description is the recreated prairie lands on the Miami Whitewater Forest property, located five 

miles south of the site. 
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J.3.6.5 Noise 

as unwanted or undesirable sounds that have an adverse effect on human beings and 

nt including land, structures, natural wildlife, and ecological systems (Canter 1977). 

nts of noise are expressed in a logarithmic ratio of sound pressure referred to as the 

eve1 and are guantified using the term "decibel" (a). To obtain a representative 

sound level that contains a wide range of frequencies to which humans respopd to, the "sound 

pressure level" is A-weighted, resulting in the term @A. Normal human hearing capabilities range 

from 0 dBA (the hearing) to 140 dBA (a jet plane on the ground at 20 ft). 

With a population de 

land use within a five" 

agriculturavquiet residential. This classification provided by Canter (1977), combined with noise- 
level data, rwrded by the Westinghouse Environmental Management Company of Ohio in 1991, 
indicate that the current average b 

approximately 50 dBA. 

residents/m12, combined with the presence of industry in the area, 

around the FEMP site could operationally be classified as 

the five mile radius of the FEMP is 

Rather than increasing and decreasing in a 1 

changes logaritbmatidy. Consequently, for every doubliig of the distance away from the source of 

the noise, the sound level decreases by six &A. Most remedial activities will take place towards the 

center of the FEW site. Consequently, an activity emking a sound level of 100 dF3A would 

, noise propagating from a point source 

decrease to 60 dBA once the sound wave reaches a resident one milii 

is assumed noise levels et ted from remedial activities will fluctuat 

and might very well be heard by SurrOuILding communities; 

resident will not increase more than 10 to 15 dBA over the 

a n o d  eight-hour working day. Although no sound barriers will be constructed during remedial 

activities, noise levels will be reduced though engineering controls. Noise levels for on-property 

workers will not exceed the 85 dBA (Occupational Safety and Health Act 29 CFR 

standard through the implementation of the noise conservation program currently e 

m the sound source. It 
to the type of activity 

s to the nearest 

f50dBAduring 

FEMP site. 
..... m: <.:.:.:. :::s 
:A:$:: ...,I... m. 

,<e;$$*.:., 

J.3.6.6 Trans~o rtation 

Possibly the greatest environmental impact, both at the FEMP and to local residents, from concurrent 

implementation of OU remdial activities is from the increase in traffic flow. Transportation routes 

off-site will be impacted by four categories of shipments: (1) transport of waste for off-site disposal 
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either at the NTS or a permitted commercial disposal facility; (2) bringing back€ill and construction 

off-site regional sources; (3) movement of waste and material within site boundaries; 
, hazardous materials, laboratory, and treatability samples which are to be 

CERCLA removal actions. Category 4 includes RCRA wastes, hazardous 

wastes, mixed waste, low-level waste, PCEkontammt * ed waste (currently stored on-property and 
awaiting final disposal), and hazardous materials which resulted from past production operations 

(e.g., low-level residues, high-grade residues, orange oxide PO,], green salt EUFO], uranium derbies, 

andrefineryfeeds y awaiting final disposition). Facilities that are to receive and ship the 

waste, hazardous 

owned, licensed tr 

nuclear facilities; and 

samples include, but are not limited to, the following: privately 

disposal facilities; privately owned laboratories; privately owned 

ilities (e.g., other DOE sites). 

Trans~ort of Waste for Off-Site Diswsal 

OUs 1, 3, 4, and 5 are likely to ship waste off-site for disposal during concurrent implementation of. 

remedial actions. OU1 estimates 638 train s 

'commercial disposal facility in Clive, Utah. 

commercial disposal facility in Clive, Utah 
NTS located in Mercury, Nevada. The following truck trips are estimated: OU3 (734 truck trips . 

over 10 years); OU4 (2,231 truck trips over six years); and OU5 (833 truck trips over 22 years). 
OU2 may transport waste material which exceeds the on-property Waste Acceptance Criteria. This 

over five years will depart for a permitted 

transport waste by truck to a representative 

Us'4 and 5 will transport waste by truck to 

waste would be transported by rail to the representative permitted disposal facility and 

consist of approximately 3,300 yd3 of waste material which would 

shipments. 

y increase rail 

The transportation route for rail shipments would traverse through the following cities and states: 

Hamilton, Dayton, and Lima, Ohio; Gary, Indiana; Chicago, Illinois; Cedar Rapids, Iowa; Fremont, 

Nebrash; Cheyenne, Wyoming; Ogden, Salt Lake City, and Clive, Utah. The tr Ute  

for truck shipments would traverse through the following cities and states: Indmapo 

Louisville, Kentucly; St. Louis and Joplin, Missouri; Tulsa and Oklahoma City, 

Amarillo, Texas; Albuquerque, New Mexico; Flagstaff and Kingman, Arizona; Las V 
Mercury, Nevada. 

The lifetime cancer risk to an individual living along the rail or truck route, as evaluated in each 

OU's respective FS report is less than 1 x lod for all off-site waste shipments. The average monthly 
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increase in truck trafiic (Monday through Friday) would be approximately 17 truck tripdmonth. 

odd increase by approximately 11 trains per month. 

the forms of total hydrocarbons, carbon monoxide, and nitrogen oxides would occur 
rt of OUs 3,4,  and 5 waste. Air emissions were calculated assuming 8,640 heavy 

duty diesel powered vehicles would be traveling 4,130 miles round trip at a speed of 55 miles per 

hour. The model year of the vehicles is assumed to be 1990. Air emissions were also calculated 

based on the follo 

5.45 grams/mile, and 

converted from 
191.4 tons, and nitro 

: total hydrocarbons 1.60 grams/mile, carbon monoxide 

oxides 18.15 grams/xde (EPA 1985). The calculated air emissions 

are as follows: total hydrocarbons 56.2 tons, carbon monoxide 

637.4 tons. 

Backfill for all OUs is expected to be obtained on site and therefore would not significantly contribute 

to local traffic impacts. 
n 

J.3.6.7 Communitv Services 

Community services that could be’affected ,&activities include schools, health care 

facilities, housing, emergency and protective services, and water and wastewater treatment systems. 

Impacts to these services would primarily arise from relocating large numbers of workers during 

major activities such as the remediation. Because the employment requirements for FEMP site 

remediation are not expected to result in a major influx of workers 

part to the work being spread over time, no long-term impacts on 
activity, due in 

ces are anticipated. 

J.3.7 Cultural Resources 

Any federal activity that may adversely af€ect a site or structure that is listed in the National Register 

of Historic Places (NRHP) or is considered eligible for inclusion on the list must undergo rigorous 

scrutiny to ensure that the adverse effect is avoided. This examination is.also neces 

potentially significant sites such as uncovered archaeological remains. To ensure 

will be affected by remedial activities in the other OUs, an archaeological survey of the 

would be performed. The rainbow arch bridge over Paddys Run. on Willey Road may 

transport of materials to the FEMP site. The Ohio Historic Preservation Office and the Ohio 

Department of Transportation would be contacted for consultation. Any additional construction 
proposed beyond the boundaries of the FEW site would require an archaeological survey and 

consultation with state and national preservation officials before initiation. 

3 .  

4 

a 

9 

IO 

11 

12 

13 

14 

Is 

16 

19 

20 

21 

P 

23 

24 

25 

27 

GXRLJ3-WX J.41H J-22 



FEMP-OU3-RI/FS-DRAFT 
September 11. 1995 

J.4 AGENCIES CONSULTED AND RELATIONSHIP TO OBJECTIVES OF LOCAL. STATE, 

r information or assistance. This information has been referenced herein for the 't 

NEPA evaluation. Some of these agencies were also contacted for consultation under 

40 CFR 1502.16, which requires a discussion of "possible contlicts with the objectives of state, 

federal, regional, and local land use plans, policies, and controls" in enviromhmtal documents. 

Agencies were contacted under this provision to determine whether any conflicts would arise as a - 

result of remedial 

future remedial actio 

in.the area. The f o b  ons were 'contacted: 

e FEMP site. No agency or organization that was conwed considered 

site to be in conflict with its land use plans, policies, or controls 

Federal 

- State 

countv 

0 U.S. Environmental Protection Agency 
0 ' U.S. Department of the Interior 
0 U.S. Department of Transpo 
0 Bureau of Land Management 
0 U.S. Fish and Wddlife Servi 
0 Federal Emergency. Manag 
0 Army Corps of Engineers, cky District 

0 Ohio Environmental Protection Agency 
e 
0 Ohio Department of Transportation 

Preserves, Parks Department - Soil Conservation Service 
- Ohio Historic Preservation Office 

Ohio Department of Natural Resources, Wildlife D 

0 Ohio Department of Natural Resources, Division of easand 

- Ohio Department of Commerce, Data Users Center 
Ohio Department of Rehabilitation and Corredon - 

0 
0 
e 
e 
e 
e 
0 
0 
0 
0 

Hamilton .county Planning Commission 
Hamilton County Park District 
Hamilton County Engineer 
Hamilton County Cooperative Extension Service 
Butler County Planning Commission 
Butler County Park District 
Butler County Engineer 
Butler County Cooperative Extension Service 
Butler County Treasury Office 
Hamilton County Treasury Office 
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a Warren County Auditors Office 
Clermont County Accounting Office 
Brown County Auditors Office 
Boone County (Kentucky) Auditors Office 
Gallatin County (Kentucky) Auditors Office 
Kenton County (Kentucky) Treasury Office 
Grant County (Kentucky) Treasury Office 

Pendleton County (Kentucky) Auditors office 
Dearborn County (Indiana) Auditors Office 
Ohio County (Indiana) Treasury Office 

a Campbell county (Kentucky) Payroll office 
a 
a 
a 

Regional 

a Indiana Regional Council of Governments - A regional 
involved in a variety of areas, including water resources, 

solid waste management, population studies, public services management, 
transportation, and land use in the Greater Cincinnati area. 

a Ohio River Valley Sanitation Commission - A group responsible for 
monitoring and reporting 
tributaries. 

of the Ohio River and its major 

a Water Management Associati o - An organization dedicated to 
supporting the devel 
Ohio's water resources for beneficial purposes. 

1, protection, and use of 

a Miami Conservancy District - A water conservation subdistrict responsible for 
the observation and evaluation of water resources in the area between 
Hamilton and New Baltimore. 

Miami Purchase Association for Historic Preservatio a 

- Local 

a 

a Hamilton County Prisons 
a 
a Ross Township Trustees 
a Crosby Township Trustees 

Hillside Trust - A nonprofit organization dedicated to promoting the 
preservation and thoughtful use of the hillsides in the Greater Cincinnati area. 

Great Rivers Council, Girl Scouts of America 

J.5 IRREVJ3RSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 
The implementation of the remedial alternatives for OUs 1 through 5 will result in 
land, economic resources, and regional raw materials. The alternatives will require a commitment of 
resources to retain wastes on property. These alternatives could result in the restricted use of the land 

for thousands of years. The commitment of raw materials, economic resources, and some land is 
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unavoidable for any remedig alternative at the FEMP site: The irretrievable commitment of the site 

waste facility needs to be examined carefully in terms of DOE’S future policies in the 

ent program. The following paragraphs will analyze these commitments. The purpose 

commitment evaluation of is to outline the major issues and tradeoffs to be considered 

in the final selection of remedial and waste management alternatives for the FEMP site. 

Each remedial alternative will require some commitment of land, economic resources, and regional 

rawmaterials. The 

disposal will require 

At least 517.2 acres o 

removed (with the e 

es that require excavation, on-property treatment, and on-property 

t commitment of land, economic resources, and regional raw materials. 

d be disturbed during remediation operations. The waste that is 

most OU4 and all OU1 material) will be placed in an on-property 

disposal facility, which will require 208 acres of land at the 1,050-acre site. 

Approximately 208 acres would be irretrievable and committed to the DOE waste management 

program and DOE ownership as a result of o 
property could be made available for restrict 

undeveloped park). 

rty disposal. The remaining 842 acres of site 
h as industrial or recreational (developed or 

As part of the commitment of land at the FEW, the subsequent loss of various types of habitat will 

likely occur. It is likely that a portion of the acreage coxnmitted to on-property disposal will be in the 

form of wetlands and various habitats. In addition, managed field 

would be lost as a result of containment activities. 

the solid waste landfill 

If the FEMP site were to remain a permanent waste facility and part of the DOE waste management 

program, there would be a commitment to retain most of the wastes stored on property in a stabilized 

form. Some of the FEMP site will not be returned to its ori@ agricultural condition. The facility 

will be monitored and the land will be controlled for an indefinite period of time. 
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K O  S U P P O R T I N G ~ A T I O N  

Appendix K Contains the Operable Unit 3 (OU3) data management approach, along with tables which 

are referenced in various sections of the document. The tables are described below. 

Table K-1 is the 0U3t$3az@ous and Solid Waste Management Unit table referenced in Section 
g2 *a. 

1.2.2.1. This table x.:<.: z;,,.,,~ ~ ~ ~ e H - d o u s W a s t e M a n a g e m e n t U n i t ' ~ n u m b e r a n d  y$y 
description, assocW&a&nents, type of unit, wastes managed within the m, the approximate 

dimensions of the unit, o p e r Z h  status, and clos~re status for the HWMU.  his table also  include^ 

HWMUs which have been reclassified'as Solid Waste Management U& (SWMUs). 

fl$g*x* y&, 

Table K-2.is the OU3 Sample Specific Variance Log for samples taken during the OU3 Remedial 

'InvestigatiodFeasibility Study (RVFS) &aracte$&ion study. Thb'variance log is referenced in 
$:. 

...p y&. 
section 2.4. a l e  the variance &&. the affected c o q e n t ,  sample b, and a 

22 si <.:.:.:., 
ig  S&$, description of the variance. .A*&,, m*Sk 

. .  

Table K-3 is the OU3 General Methodology Variance Log for the OU3 'RVFS characterization study. 

The variances on this log may refer to more than one sample falling under the variance. The 

described. This variance log k referenced in Section 2.4. The table$ba@s the variance number, 

the affeded component, the date of @.variance, and a description o@&e variance. 

sample e affected by the are not list&, ba&F% of sample affected is $$g 

& '.: 

dS:vA:.>, 

K.2 OU3 DATA MANAGEMENT 

OU3 field screening data, sample collection data and laboratory analytical results generated during the 

RI were systematically verified for accuracy and ultimately stored in the FEhWs Si-+$ 
Q,; 3 

Environmental Database (SED). To ensure data entry or electronic transfer accur&between >> 2 

documeats and the databases, both electronic and manual verification methods were empiyed 

dependent on the analytical support level (ASL) (See Section 2.6) and type of cbracte&& data. 

This section summafizes the process of documentation and electronic capture of data gathered during 

the RI. 
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llected from OU3 cumponeas for laboratory analyses were initially scheduled into 
cal computerized Tracking System (FACTS), where records are 'created on an 

The FACTS is an informarion management system designed to store, track, and report 
' sample/analytical data from the Sample planing phase through the analytical results validation phase. 

The systemutilizesbarcode technology and manual dataentry as methods of updating and trachg a 

sample record throughout the life of a FACTS sample. 

chemical analytical manually keyed into the FACTS followed by accuracy verification 

step. validation d y  entenxi for each analyte, 'hiependently verified, ami finally 

approved by a data validator by verifying theaccuracy - .  against the o$gina€ validated laboratory report. , .  

Following complete verification of analytical results, the FACTS records were transferred to the SED, 
which serves as the fmal data repository and allows contfoued user access. The SED'S relational 

database structure provides a wide range of &g capabilities, including statistical Summaries. 
These procedures fully COIllply with the data II&ag&meIlt quimuem specified in Appendix F of the 

Sitewide CERCLA Quality Assurance Projeek4Yan."- 
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Radiological analytical data were entered directly into the SED using either double-key manual entry 

or electronic data transfer supplied by the laboratories. 

18 

19 

20 

21 

FACTS was not used for the radiological data 
We.tvW3r' because of the program's inability to upload electronic data. Validatrp qualifiers were! manually 

entered for each isotope, indepemlemly verified, and finally approve&%y@&ta validator by vefifying 
!ig . 
i% P 

&&, 
the accuracy against the original validated laboratory report. 

Field Screening data were also incorporated into the SED through double-key entry or electronic 

download from field harumem . These field Screening data include radiological survey data, X-ray 

fluorescence instnrment suveys, PCB field kit ==la, and organic vapor surveys. 'prcy&@e 
relational capabilities of the SED, individual field measuremem~ were linkable, for &&g *' 

purposes, to all other sample and analytical data for a common location (component, pr- area, or 
even intrusive sample location). 

... ,/ &2& 

The flow of OU3 samples and laboratory analytical data is illustrated in Figure K.l-1. 
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. . .  TABLE K-2 . 

OU3 SAMPLE SPECXFIC VARIANCE REPORT LOG 

3/16/94 
*:?@&,, $p$ 

f& 

The analysis requested for sample 1Aioo6 was changed from 
TCLP metals and organics to radiological only. The field 
blank was associated with 1A-003 instead of 1A-005 as 
identified in the FWP. *<&@ 

\$X* 

1A 
w,: 

109 Cancel loose media sample 1A-033 with associated field QC 
samples 1A-034 and -035. No media for collection. 

108 1A Cancel loose media sample 1A-012 with associated field QC 
samples lA-013 and -014. No media for collection. 

117 1A 3-15-94 Correction to SWAR, SPL94-1106. FACTS number was 
missing "@',for sample 1A-005 (200044008.011). 

3-16-94 OCTR *-??;> @7&300002130 should be corrected to change the 
toll- &&for sample 200044046/1A-021 aod mark 

J%:q*. 

w $ $ : g M 7 7 / 1 ~ - 0 3 1  as a "w 0 ~ "  

1A 

104 2A 2-15-94 Tha sampling location for 2A-028 to -030 (200036140.47) 
was moved 5 ft. south-2 It. west of sample location identified 
in the FWP. Sample point was hccessible by sampling 
equipment. New location had same rad Cootamination as 

The sampling procedure for c-&&&g sample 2A-012 
(200036082.85) was changed &om EP-CRU33-009 to EP- 
CRU3-001 due to lack of liqa&&an the sump. 

Sample 2A-021B & C (200036122.23) were mauually 
changed from TCLP VOCs (2651) to TCL VOCs (2526). 

Original. v y  
2-14-94 

3/2/94 

101 2A 

203 2A 

103 2A 2-15-94 The sample location for 2AWR was moved 5 ft. west of 
location identified in the FWP due to the needle scaler being 
inoperational. Additional room was needed fg@%&pler 

The equipment rinsate sample 2A-050 was canceia because 
the associated liquid sample was colleaed using.di'sposable 

. %:, j,r touseapaintscraper. *%. 

2-15-94 

. equipment. 

9-23-93 Field blank 2A-034 cancelled. Use 2A-032. 

9-23-93 Field blank 2A-043 cancelled. Use 2A-045. 

6-21-94 Cancelled Radiological, VOCs and SVOCs on loose media 
-le due to insufficient samDle media for collection. 

102 2A 

01 1 2A 

012 2A 

158 2B 
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TABLE K-2 (Continued) 

I 182 2D The sample location for 2P003A to MHA (200076286.93) 
was changed from the chemical hotspet to the radioloigical 
hotspot. The FWP location ihcorrectly identified a masonry 
spot instead of doncrete. 

These FWPs were modified to cancel steel samples and/or 
inorganic portions of the.bottom concme cores due to the 
change in the RI scope. A copy of the WPA modification 
letter is attached to the variance. 

180 

175 2D 

176 2D 

173 I 2E 

068 3 c  

090 3E 

711 8/94 one of the 2-1 @on containefs for radiological analysis for 
Sample 2D-017 (200076331) was dropped prior to shipment. 
The other gallon was shipped for analysis. 

I The samp@Jocation for 2D-012 (200076313) was changed due to &&?@ *e onm location. 

I' 5/10/94 I Sample 2FM)4A (200055326) location was changed to 
location of 2FM)4. 

5-3 1-94 Samples 2H-014 and 2H-015 have been cancelled due. to lack 
of media. Tgp- 

Sample 2H-005 (field duplicat$IGy@ cancelled due to lack of 
/& media. & .: 

6-2-94 

~~ ~~~~ ~~~~~ ~ ~~ ~~ 

10-19-93. -  he sample iocatim for 3~&%o MH (200018554.59) was 
mved from that identified in the FWP. 

12693 Moved sample location for 3C-003. Hot spot at original spot 
was due to tar not coI1Mete. Moved to concrete hotspot. 

Combined sample locations for 3CMH and 3GiXlWA~3 sf; ,. F i. Cancelled alp- sample for 3C-005A. 
12-7-93 

>:<.:.: 

12-7-93 

12-8-93 

1-3-94 

Correct chain of custody form SPL93-4856. lh$$ACTS 
sample ID should be 200025805 instead of 2 ~ ~ & 0 5 .  

Combined sample locations for 3pMH and 3D405A. 
Cancelled alp- sample for 3pMHA. 

Samplers changed procedures to collect liquid samples, 3E- 
008 and -010. Used EP-CRU3-001 instead of FWP identified 
procedure EP-CRU34KM. Permission given by D. Dalga. 
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088 

.... -.-.- -. 

I I 
3E 

131 

005 

045 

044 

007 

008 

194 

100 

1-10-94. 

3J 4-5-94 

4A 9-21-93 

4A P2393 

4A P15-93 

4A 9-15-93 

4A $21-93 

4A 4/13/94 

4A 2-10-94 

089 

I 

.&p i.. , I .. .. . 
205 3F *8/15% 

132 I 3G 

Correct dates on SWARs SPL-944119 and -0138 from 
2/10/94 and 2/11/94 to 1/10/94 and 1[11/94 respectively. 
Change dates in corresponding logbooks also. 

SPL broke sample container for either sample 3E-009 or 3F- 
009 (could not remember which). Should be enough sample 
for analysis. 

Rinsate sample 3F-010 was cancelled due to use of disposable 
equipment used to collectsample. 

The sample location for 3GWA/200047327.28 was 
changed. The original location was deemed inaccessible by 
the saqle,team. Also, the customer number on the SWAR 
should k%3407A instead of 3G-700A. 

The sample location for 31-006/200048484.86 was changed 
to the location for 3J-006-A (I& F145). The original I- 
beam was in standing water. 

The samplers used the same coring tool and bushing tool for 
all sections of the mncrete core instead of cbanghg tools for 
each section. Samples 4A-017 to -020 (200014172.78). 

The sample location for 4A-034 and -035 (-&$2&12) 
was moved fromthe west sump to the east amp.% 

Field blank 4A-008 cancelled. Use 4A-010. g: 
Trip blank 4A-038 added to FWP. 

P3, 

h 'z 
&&..,. 

The sainple media for the top 1/2 inch of the concrete core 
for sample 4A-A (2OOO34454) was a black, dusty sample 
and different from the other two layers. 

New containment system used for cullection of sample 4A- 
007A. Oldcontainment system did not have enough vacuum 
to collect all steel Scrapings. 

K-13 



.: 
.' P 

~~ ~ 

The TCLP Extraction: TCL S-VOCs sample was 'not 
collected. J b e  analytical procedure ruins GCMS columns 
and its nethsity is being evaluated. The Sample may be 
Wll-wJater date. 

Comb:& *le locations for 5A-039 and 5A-039A. 
Cax&&edd$&beta sample for 5A-039A. Same for 

y 
.................. i P,A'?>,.< 

' associated field.blauks 5A-040 and 5 A W A .  

1 Change analysis code for Trip blank 5A408A from 2651 to 
I 2526 and change ASL from B to C. Trip blank was used 
1 when collecting both transite and loose media and must meet 
1 requirements for most string3E-i 

~ ~~ $$& -$ ~ 

combined sample locations fb@?W23 and 5AM3A. Also, 
field blank locations 5A-024 
alp- sample for 5A-Q23& 5A424. 

Sample 5A-031 cancelled due to lack of loose media. 

The FACTS Sample numbers on the SWARs.for samples 5A- 

5A'btA. cancelled 

' 058 to -060 (200064954.61) and 13A480 to 482 
(200066159.67) wefe ~=kwards from what w&$@x!!$gd y,:p on 

,y T@ 3 the OCTR and logged into FACTS. %,* '%. 

5A 

~ 5A 

5A 

11-30-93 

11-29-93 

12-2-93 

September 11.1995 

TABLE K-2 ( C O W  
~,y+$.$*!. .......,. "...:.:.:+. ......... $a ..... TBk> 

$$$ > 
.:.>:.:. .@,$ 

OU3 SAMPLE SPECIFIC VARIANCE REPORT LOG .'<A,.. $:>$ :::a 
......... ..... ......... .. .... ,.-. ..*;+ xs:> ...... 

004 4A 9-15-93 VOA and Metals liquid samples were not acidified for sample 
4A-009. Water wntained large content of "soapy solution", 
samples will be treated as a " w ~ e d  waste". VOA 
could not be collected without headspace due to bubbles from 
soap. 
Field blank 4A-026 cancelled. Use 4A-024. 

Several samples missed the holding time for mercury. The 
lab was instructed to analyze the samples anyway. Memo 
and list of SamDles is included with variance form. 

010 
- 

042 4AJ 
, 13A 

Various 

11-30-93 -r 060 

059 

058 

061 

057 

5A 16/13/94 
13A 

12-6-93 

12- 15-93 

199 

065 

082 

062 12-2-93 

11-22-93 054 



...... ......... 

- 
5A 072 Combined sample locations for 5A-047 and 5A-047A. I cancelled d~hdbela SamDie for 5 A 4 7 .  

12-8-93 

070 Cancelled VOC and SVOC analyses for field blank 5A-032. 
Not needed since all VOC and SVOC samples had previously 
been cancelled in this process area. 

..... y:<.:, v,:.:.... 
.<C<,d.. Steel sample in 5A, PA#7 cancelled prior to final approval of 

FWP. Also, cancel masonry sample inPA#lO. Not . . .  
: accessible for sam~lline. 

069 5A 12-7-93 

6-13-94 

Combined sample Iocations for 5A-030 and 5A-030A. 
Cancelled alp- sample for 5A-030. 

One saxup& jar for sample 5A-058 (200064955) broke during 
transit fo*eld to SPL. There was enough sample to 
c o n t i n u ~ & i s .  

163 5A 

055 5A 11-23-93 Comb&ed sa&& locations for samples 5A-043 and 5A- 
043A. Cancelled a l ~ w  for 5A-043A. 

07 1 5A 12- 10-93 cancelled trip blanks, 5A-008,5A-016, and 5A-033. Not 
needed. 

161 5A 6-14-94 

056 5A 11-24-93 

112 5c 2-28-94 The field blank, 5C-005, was not collected accidently. There 
was a miscomrmrnication about the new requirment for 
cancelling the TAL Inorganics (see CRU3-110). The rad 
should have been c o l l d .  

097 6A 2-1-94 
........... #y'-. y;$ 

'$ Sample location for 6A-022 to -026 (2000335.f7.2${ 
200033678.79) moved 3 feet south of.loCation ide8ified in 
FWP. No explanation given by sampling persod. 

~~ ~ ~ 

rOfis2b. 

All samples from co- 6E were cancelled. Some due 
to lack of media, others due to safety concerns. 

174 6E .NA 

6E 5-3-94 Sample 6E-004 (loose media) was cancelled due to lack of 
media. The trip blank, 6EM)6, was also cancelled. The 
field blank, 6E-005, cancelled the VOCs and SVOCs. 

K-15 al2lI95 5:3op.m. 



034 8A 10-21-93 

191 
A 

135 

The analyte code on SWAWCR SPL-934217 for sample 8A- 
OQO (200018849) should be changed fnrm 3500 to 2500 
(TAL Inorganics). 

The sample locations for 81405 and 81-005A were switched. 

Sample location changed for sample 8A-086 (200032940.41). 
The location was changed to the alternate location 8A-086A. 

03 1 

8A 

8A 

8A 

8A 

8A 

8A 

8A 

8A 

095 

10-26-93 

10-25-93 

3-25-94 

Loose mediasample 8A-057 was cancellled due to lack of 
media. 

Loose media sample 8A415 &019’&1celled along with 
<*,mr#& associated field QNQC samph. 4 

The sample location for 8A-d&4 was moved due to the 
natural rdgration of the loose media to the N.W. comer of 
the dike by the action of the sump. 

Liquid sample 8A-059 was cancelled along with its associated 
field QNQC samples (8A-060 and -061). No media to 
collect F9-T 

.. g+ ’ 
The incorrect matrix code for steel scrapings was mttm in 
the FWP and therefore on most SWARKR fomshThe code 
written was M317 and shouldbe M315. 

The ASL for sample 8A-8 (200019146) was written 
incorrectly on the SWAWCR. It should be ASL D instead of 
ASL c. 
The duplicate and rinSate sample for 8A, PA#2, has been 
reassigned to 39A, PMl. Sample location no longer exists. 

Field blank 8A-065 cancelled. Use 8A;063. 

l(F26-93 

9 d  
10/93 

11-2-93 
A,, 

- 

9-13-93 

096 

030 

035 
~ 

032 

129 

036 

037 

039 

001 

002 

8A I 10-20-93 I Trip blank 8A-048 cancelled. Use 8A-011. I 
Sample location 8A-088 (200032943.46) was moved 12 fi. 

location for loose media, sample should 

8A 1 10-2G93 I Liquid sample 8A-046 cancelled. No media to collect. I 



((;,.> .:.>..:.: 

Datachem Lab missed hold time on VOA for trip blank 077 I 8A I 11-1-93 r 
-le 8A-011 d200018844). 1 

8A 2-10-94 Additional gross alp- rinseate sample mllected, 8A-104 
added to FWP. Used to verify that needle scaler given to 
CRU3 by the FERMCO high-level cleaners was 
decontaminated. 

Corrections to be made to OCTR for release 6884. Had 
incorrect CRU3 sample ID for 8A462A. (Left off "A".) 
AU other information correct. 

. 
107 8A 

122 8B 
I 043 I 8 A  110-21-93 I The sample location for 8A-003 (200018820) was changed 

fiom listed. in FWP. 

169 

156 

08 1 

080 

8C 7-14-94 'The sample locations for both 8C-003 and 8C-005 

9A 
... .,.. .. mm??82,.86) were moved. , , .. . - - . 

6-8-94 

12-14-93 

9A 12-14-93 

No trip blanks were collected with.samples 9A-048 and -049 
(200064926.27 and 64933) & ~ W C F S & ~  oversight. 

g.* 
Combined .-le locations 9AkJ&a 9A-bllA. Cancelled 

s-le gA-011A. $@ :.x.:.: 

y.?.:. 

3 9A . .  *.='. .... 

Moved pint oeg& location . . .  due to lack Of 

media. Combined sample~locations $A419 and 9A-019A. 
Cancelled alp- sample 9A419A 

076 

083 

12-13-93 

12-20-93 

Correct SWARKR, SPL-93-4949, to change sample 
200026554 from ASL C to ASL B. 

W Y T q j  

&W sample locations 9A-006 and'9A&A$@e fo 
inaccessibility of other steel structures. Reduced &le 
amount for  ad and horg. samples; can~elled &@/beta 
samplefor 9A-006. . . 

SA 

. 9 A  * 

&$$& 

I 1 9A -1 12-13-93 1 Correct ~ SWMCR, SPL-93-4950, to check field blank and 
t r i ~  blank as "GRAB" samoles. 

078 
- 

9A 12-13-93 For trip blanks, used FERMCO Groundwater Monitoring 
water instead of QC Dept. supplied trip blanks. QC was not 
present to supply. 
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022 

118 

023 

121 

015 

014 

046 . 

017 

016 

TABLE IC-2 (Contirmed) 

12A 10-12-93 Field blank 12AM3 c a n c e l l m 2 A 4 5 1 .  

12A 3-1-9p -1 -le 12A-028 due t,#&ibility of sampling * point. ig 
&$&..& 

12A 10-12-93 ' Field blank 12A-019 cancelled. Use 12A-017. 

13A ? The incorrect FACTS mnnber was usedon SWARanddata 
package. Memo written to identify correct FACTS ID 
ndxr, 13A-069 (200015597.98). 

Field blank 33A-072 cancelled. Use 13A-O7yTgT!$ 

Field blank 13A-067 cancelled. Use 13A475. 

(200015543.46 ami 15930.31) was moved fkom that 

ground at original site. 

Rinsate 13A-019 cancelled due to use of disposable coliwasas 
being used in the field. 

q,... 

13A 10493 

13A 10493 

13A 9-3@93 The sample location for samples 13A-003 to 4055 
.;.:.:.:. 

identified in FWP. Could not get COntaiLlIltent unit flush with 

13A 

13A 10-5-93 Field blank 13A-014 cancelled. Use 13A418. 

10-5-93 

091 1 9A I 12-27-93 I Sample location for sample 9A447A (200026671.72) 
changed from I-beam "8H" to "7H" due to inaccessibility of 
FWP identified location. 

Sample location .for sample 9B-008A (200032243.46) 
changed due to haccessibility of FWP identified location. 

~ ~~ 

The radiological analysis for sample lOB-009 was cancelled 
due to lack of media for collection. No other I-Beam was . 

I I I accessible for colledion: 

025 I 12A I 10-13-93 I Field blank 12A-034 cancelled. Use 12A-036. 

10-5-93 

10-13-93 ' 

Analyses requested for samples 12A-042 
(200015!&5l200015966) do not agree between the sample 
labels an&&& SWARIOCTR. 200015%5 should be TCL 
NoAs;&3QbW66 should be TCL S-VOAs on a TCLP 

Field blank 12A-047 cancelled. Use 12A-043. 

024 I 12A I 10-13-93 1 Field blank 12A429 cancelled. Use 12A-027. 
~~ 

021 I 12A I 10-12-93 I Field blank 12AM5 cancelled. U s e  12AMl. 



-' Z'l72 
FEMP-OU3-RIIFS-DRAFT 

September 11,1995 

TABLE K-2 (Continued) 

OU3 SAMPLE SPECIFIC VARIANCE REPORT LOG 
-.-. ,. .... 

013 13A Field blank 13A-040 cancelled. Use 13A-036. 10493 

181 The WAC filter sample 15A-022 WG canelled due to lack 
of media. I 15A 

f 193 1 16A $ 
3 

The steel scraping sample 16A-006 and M)6A were cancelled 
for safetv reasons. 

.&$ 
198 I 16C The laboratory analyzed Sample 1 0 0 5  (200052783) for 

TCL VOCs inStead.of PCBs as requested on both the OCTR 
andswAR. 

5-3-94 Sample 16D-005 (loose media) was cancelled due to lack of 
media. The trip blank, 16D-007, was also cancelled. The 
field b i d ;  16poo6. cancelled the VOCs and SVOCs. 

105 1 18A 11-30-93 
<.:. .;x.::. 
..A ,.y i 

Swlqfk0$&.8Am (200023013.15) were sent to the inmnfT&w for analvses. The location was 

rd& -le ID changed to 18AM)2A. 
caused a duplication of this sample ID number but the 
FACTS ID numbers are Unicrue. . 

~~ 

6-3-94 

6-1-94 

150 118M Sample location for 18M4$054077.80) was changed 
beaise the original location was under water. 

Field blank 19D-012 cancelled. Use 19D-014. 10-7-93 

10-7-93 The sample location for 19D-003 to -005 (200016964.69) 
was moved from that identified in FWP. 'I'he.&m@qp the 
rotary hammer would not work on its side. 

3 @; :.: ,.>>,. i. 
:$:: ..... 

~ ...... ;. ....... .. ~~ ~~ ~~ 

Field blank 19D-008 cancelled. Use 19D-014. @ 020 19D 1&7-93 
,%& 

,,<&.. 
~~~~~ ~~ 

Field blank 19poo6 cancelled. Use 19D-014. 019 1GD ' 10-7-93 
~~ ~ 

Samples 25F403/200053281.84 could not be acidified due to 
safety reasons. The samples reacted when the samplers 
a#empted to add acid. 

Sa~&les 25F-005, -007 (200053290.95) had to be discarded. 
See explanation above. 

142 25F 5-16-94 

144 25F 4/26/94 
I 

K-19 
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148 

147 

....... ....,... 

25H 5-16-94 The following samples weire received at the laboratory at 8 

008 (200054575), 31A-008 (200051777.78), 31A-014 
(2000517&. Two trip blanks (200053294 ausl200054574) 

3 1A d-. C: 2SI-005 (200051796), 2SH-OM (200054555), 25H- 

also & bubbles'in three m-. 
,:.> <.:.:.:.: 
~ . . . . .,,.....,., 

30A 517-94 The -f&m ,a$&.. for 3OAM)9 (2rn53039.41) was 
. . cbange&lue fo% original l d o n  was covered by drums. . .  

149 I 25G I 5-25-94 

05 1 

052 

Sample 25GMy7R was not preserved. The sample reacted 
when the samDlers att-ted to add acid. 

39A 11-15-93 

39A 11-15-93 

Samples 25H-007 (sediment) and 25€&009 (trip blank) have 
been cancelled due to lack of media. 

Samples 25H405 to -008 (200051776.79,51788.90,517%) 
had tobediscarded and resampled due t o a n u n s c h ~ e d  
power outagein the laboratory. The temperature of the 
samples exceeded the required temperature range. 

053 39A 11-18-93 Combined sample locations for samples 39A-032 and 39A- 
032-A. Also for assocrated * field blank 39A-033 and 39A- 
033-A. 

029 I32B 110-1493 1 11-3-93 

11-8-93 9 11-8-93 9 

The sample location for sample 30A-004 (200053029) was 
cbanged to collect from a higher rad reading location. 

Field blank 32B-006 caucelled. Use 32B-004. 

w:: i 

Liquid sample 37-040 was &lled due to tack of media. 

The matrix code for $ample 37-032 (200021377 to 80) should 
be M325 instead of M310. Also the charge number for . 
SWAR/CR SPL-934469 Should be 3ABA3 not 3ABA2. 

The sample locations for 39A-028 and 39A-028-A were 
switched in the field. 39A-028-A was found @hq@qpot of 
hi@=$- . *on so the mi sample was w~e#h bere. 
Change the ASL from C to B on rjnsate and trip &ink 
samples 39A-018 and -019, Incorrectly a s s i g m l & i p .  

050 39A Sample 39A-029 was cancelled due to lack of media. 
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%A 

64 

64 .' 

66 

66 

TABLE K-2 (Contirmed) 

~~ ~~~~~~~~ ~~~ ~ 

6-10-94 The sample location for sample 56A-004 (200056164) was 
moved due to inaccessiblity of original s a m p l q ~ w ~  

The location for satllple 64-004 wk 
n~~vedforALARApurposes. . ?.::? 

q...,. 

y,...., 

7-13-94 
&. 
r..... . 

. NA ' Sampleis 64-005 to 407 were cancelled/mm&8&to lack 
of media. The field blank was modified to rad only. 

The FWP Was hand corrected to correct mistakes in the 
FWP. Analyte groups were missing from field blanks and 
duplicates. 

Sample location for 66-005 was changed to use the location 
with a higher radiological reading. 

NA 

5-26-94 

146 

028 

079 

159 

084 

126 

187 

098 

133 

164 

166 

172 

1 86 

151 

...... .. 

cient media at highest radiologically 
location to collect rad sample. There was 

55A 

55B 

2-3-94 

4-1 1-94 

Sample location for 55A-005 @OO03&02.03) changed from 

h o m t  for sample location &%D. Dunderkn. 
iocation,identified in &qq&mdy 

The laboratory made the concm&at~ 'on of the VOA 
calibration standard too concentrated. The samples will need 
to be resam~led for VOCs. 

C:\CRU3RIFS\VARIANCE K-21 8R1M 5 3 O p s L  



FEMP-OU3-RvFs-DRAFT 
&ptember 11,1995 

The matrix for 66-010 (2000571%.99) was changed from 
liquid to loose media. 

184 67 All field duplicates and rinsates were cancelled for ALARA 
reasons. These field QC samples were transferred to 

Samples 69-014 and -015 w&-cancelled due to lack of 
media. 

’ camponent5B. 

171 69 

~ - ~~ ~~ ~~ 

170 72 NA The field blank, 72-004, was not collected due to an 
oversight. 

177 72 7/8/94 The sample location for 72-005A (200062%1) was changed 
to the lo&on for 72-005 because the location was deemed 

1% 74B 4/20/94 The &%?%hation for sample 7 4 W 3  (200051731) was 

. YI +*, 

cim&du& waxxi sitting on the original location. 

‘183. .I 74G 

066 74N 

~~ 

063 I74N 

168 I74P 

I 

~ ~ ~ ~~ ~~ - -  

NA 

12-6-93 

The customer sample ID numbers were manually changed by 
the sample group to reflect what was logged into FACTS. 

Correct chain of custody form SPL-934840. The 
preservative code for s a m p l e 4 ~ 7 4 1  ,;9.d*-.* should be FO9, PO1 
instead of m. p d  

Cancelled liquid sample 74N4&%& to insufficient media. 

The sample locations in the 146~ were mersed. 

The sample location for 74Q007&009/200054476.81 were 
moved due to the origiual location being under water. 

The sample location for 74RM)9 (200018068.71) was moved 
from that identified in the FWP. No loose media found at 

12-6-93 

7-13-94 

5-10-94 

l(F18-93 
. .,fljq9,.%,JJ’ 

original location. y $ g >  

134 74T 

SAmples 74T-003 (loose media) and 74TMn (tri&$W) 
@ .  I were cancelled due to lack of media. .>- 

3-28-94 
- ~ -- . ~~ 

3-23-94 The following sampks had not been preserved pmperly 
according to the laboratory: 74TMH12O0047099 @H 3) and 
74T-013/200047122 (pH 7). 

1% 74w 
74A 

411 8/94 The sampling procedure for liquid samples 74W-005 
(200051574.77) and 74A-003 (200052139.42) was changed 
fromcRu~tocRuu)o1.  
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167 

162 

074 

138 

136 

.... ..... 

G13 Soil pile #6 was split into a north and south sedion because 
of the large size of the pile. 

Lab 6-16-94 Nonconformance from lab concerning samples arriving 
outside of required temperature ranges and t h e ~ w s  .~ 

I. 

incorrectly listing analysis tables. 

6-29-94 

.%, 

<< 5 

-Y starting Using FERIvlCO Groundwater Monitoring dept. & e r  supply 

OCTR 4494 

OCTR 5-3-94 

12-2-93 €or field blanks and rinsates. Out of Iceberg w&Fh 

The OClX for release 7159/100002269 was not signed by 
SPL. 

New OCTRs needed to be written to separate rad samples 
from two different task orders. 

192 77 
~ ~~~ 

The sample location for 77-004 and 77-004A (200049987) 
were changed to allow for a larger wunt of media 
collection. 

The sample location for 79-005A (200040495) was moved 35 
feet north of the original location. 

The sample location for 81-003 (200036427) was moved to 
the same location as 81-003A. I I I c 106 

201 

Changes to FWPs: 1) unit code for alpha/beta screening 
changed from U18 to U17; 2) Verify metals preservative to 
be P11; 3) alp- sample for duplicates dropped. 

Change in$grocedure in where the radiological surveys are 
docume&d '*>A r he FWP states that this information will be 
docum- Radiological logbooks, but they have been 
inter& the & in the Intrusive logbooks instead. m e  
FWPSWI &M&inged from this date to reflect this. 

The incorrect analysis was requested on the WAR (VOCs 
instead of PCBS). 

G13 NA 

6-23-94 

Change in grid pattern for soil pile #7, third street pile, from 
20 ft. by 20 fi. to a 40 ft. by+&&l'he map includkd in 
the FWP was actually the lar& .... ..... grid$ize. 

Sample G13-001R was collect&l wi& a scoop instead of the 
auger specified due to the 6 of gravel and concrete in 
the soil pile. 

q.>>x&$&::, .. 

K-23 8/21/95 s 3 o p m .  



F3NP4U3-RIm-Drn 
September 11,1995 

vary 

12-27-93 

OCTR 
123 I 6964 

For steel scrapings, the total amount of sample identified in 
FWP could not be wllected due to lack of media. Specific 

Permission has been given to cancel the alpha/beta Screening 
sample for all future field blanks and equipment rimate 
blanks. 

samples aml total amoullts collected are attached to variance. 

2 

% .  

see l i t  I g 178 

137 I Swar 

If 

SAMPLE 

TABLE K-2 (Continned) 

SPECIFIC VARIANCE REPORT LOG 

I 
OCTR 6964/100002129 should be corrected to change the I FACTS release Lnrmber from 2129 to-2128. 

3-15-94 

Corrections need to be made to the following OCTFb: I 7021,7034,7119,7099,7100,7137,7121, and 7108. 
*-94 g 
"U,, . 
~ o u s  

tm 

4-1 1-94 

vafious 

This list contains the steel scraping samples that were 
collected and archived, however, the radiological analysis 
was cancelled due to the change in the RI scope. 

Errors were found on various SWARs/CRs and logbook 
pages. The errors were co- by the sampling teams. 

Sample locations were changed during the walkdown of 
' prior to sampling. The daily operations unit of 

-gation team then modified the maps to 
refa-t&&&wnges. &. Y ' '  ~ttached are several of these modified 
maps9? 3%. 

kA'. 

VariOllS OCTR corrections for releases: 8040,3362, 3376, 3277, 

after 

3149, and 3230. 

For field blanks associated with solid samples, the TAL 

M:CRU3:94-0183. 

Correcliom to OCTRs for Ra&el&es 6770 and 6769. 

2-22-94 Inorganics analysis has been cancelled. see mano 

V i v y  

vary Corrections to OC'I'Rs for rel& 6653,6543,6613, and 
6681. 

The preservative code for volatile organics in liquids is being 
changed from po9/po1(4 drops HCL, Cool to 4C) to PO1 
(cool to 4C) only. Already approved FWPS will be 
changed manually, new FWPs will have the change 
incorporated. Acid preservative dropped due %%B%&&y in pi shippii corrosive liquids. :p 

Corrections to OCTRs for releases 6353,6348,6&, 6296, 
6272,6186, and 6202. &L - 
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TABLE K-2 (Continued) 

OU3 SAMPLE SPECIFIC VARIANCE REPORT LOG 
W<Kq:&*$,.&, "..,,> 

g$ (E::>.. .,.A. 
*.. ., 

*s;i 
y.<..: ,.?A 

<?. . . 
@$ jg.. 

,..,.A 
3:d ,....* 

179 vary various 

086 

r< ; ...r .... ... ;..A 

087 vary ~i$i~i-%:93 ,.,.&,: 

. 

See above, same for composite swipe and air filters. (No 
sample list is attached to variance.) - 
.Cancel the Inorganic analysis on the steel scraping, highest 
radiologically contaminated location. Secondlocationused 
due to insufficient media. 

radiologically contaminated location. Entire sample collected 
at the original location. ' ' 

the "A" version on the steel scraping, second highest 

IC25 
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60 

61 

e 
lA.wpW".. 2-22-94 PA7: changed concrete chip to concrete core. 

Redsignation of process area from "dry" to 
"wet". Added loose media sample. 

PA3,4: deleted concrete cores. Floors are steel 
plating, not concrete. 

$& '.'"?@; 
pf a,* g$ 
&+&pv 

1A & &, .>. 'F:::, ..&A 
y .<.: ....A"> 

2-22-94 ' 

I lA 
59 

82 

76 

83 

26 

58 

PA2: deleted loose media sample due to I 2-22-94 I insufficient media. 

2c 5-26-94 

2D 5-12-94 

2H 5-26-94 ' 

3E 12-29-93 

3L 2-14-94 

8 . 

96 

5A 11- 17-93 

1 c  11-18-94 

45 I 2 A  11-6-94 

10 I SA I 11-17-93 

9 1 5A I 11-17-93 

28 I 12-29-93 I 5~ 

11-17-93 1 

No samples to be colleted in RI program. Ore 
Silo's currently b e i i  removed as part of 
Removal Action. 

PAS: deleted COIlcrete core sample. Concrete 
$surface had been replaced with steel plating 
$prior to RI sampling program. 

Added sediment sample. 
~ ~~ ~ ~~ ~~~ 

PA3: deleted masonry sample.. No masonry 
,present in process are+ , 

Added liquid, sed@ixitpd y<:+:.: loose media , 

'Added concrete dike &le. 

F-2 Y 

SampleS. $3 ... ' R  
$ C g p X Z  

!&$, ~~ ~~~~ 

~~ ~~ ~ 

Deleted PCB sC%%ng 
Transformer removed and floor cleaned and 

PA10: add loose media sample. 

painted. 

PA6: delete liquid sample d~ @ + k k & d .  ". : .:.:.x. 

PA10: Delete masonry sample. No&$ @ available 
..: sr: .:. 

j$$ for sampling. *.:.:.: 
......... deleted due. to &kOf 

media. 
~ ~ 

PA7: Delete steel sample because no structural 
steel available for sampling. 

PA2: change liquid sample to loose media 
sample. 

K-27 



. FEMP-OWRVF!&DRAFT 
September 11. 1995 

........ ...... 

53 5C 2/3/94 Deleted scheduled FCB Screening. Electrical 
equipment in component does not contain PCB 
d i a l d c  fluids. Past screenhg proved negative 
for PCBs. 

14 11-29-93 PAS: deleted one liquid sample due to lack of 
media. 

I 

13 11-29-93 PA1: added three wncrete cores and one loose 
media sample. 

Added liquid sample. 

Changed concrete chip to concme core. 
Process area redesignated from "dry" to "wet". 

67 3-8-94 6B 

52 6c 2-3-94 

15 
~ ~ _ _ _  

11-30-93 . 6D 
21 6E 

~~ ~ 

b l e e d  steel -le because steel in component 
.,. gqplvanizai and not suited for sampling. 

Added three loose media samples. 

PA2: deleted masonry sample. No masonry 
present in process area. PA3: deleted concrete 
sample. Concxete had been removed prior to RI 
sampling p m g B P T R 5 :  added liquid sample. 

22 6E 

44 8A 1-6-94 

19 9A 11-30-93 

20 9A 11-30-93 PA4: addedtransitesaqle. PAS: added 
masonry sample. PA6: added masomy sample. 

Added one loose media sample. 

u p g r a d e d s t a t u s o f c o m p o n e n t ~ ~  
sampled to sampled based on radiolo&cal 
surveys. sampled concrete chip a n d k l  5< ; 
sample. p4 

Deleted steel sample because no structural steel 
available for sampling. 

16 11-3&93 ~ 9B . 

' 9E 91 66-94 

51 1-14-93 

56 ~ 1OB 2-14-94 Deleted liquid sample. Basin had been sampled 
prwiously a d  is now covered. 

K-28 11129195 2 3 p m .  



78 

79 

15A 5-23-94 PA2: renamed loose media sample to sediment. 

15A 5-23-94 PA3: added masonry sample. 

FEMp-oU3-RVFS-DWFl' 
September 11, 19% 

. ...... T. <.i 

1 12A 11-15-93 PA 4: sample 12A-037, changed matrix from 
liquid to loose media. Added inorganic sample 
12A-030. 

PA 1: added masonry sample 13A-011 and 
liquid sample 13A-015. PA2: deleted loose 
media but added liquid sample 13A-041. PA3: 
added liquid sample 13AM3. 

PA3: addedliquidsample. 

2 

80 

62 I 16A 2-23-94 ,&I Deleted liquid sample due to insufficient media. 

85 Il6c @Added wood and loose media -le. 5-26-94 f 
12-21-938y . 

*A. 
25 18A 

*' . 
%dd nine water samples mi six loose media 
Giip1es for a CERCLA/RCRA integration 
effort. 

11-15-93 

12-29-93 29 I 19D 

73 2oc 3-22-94 

47 22E . Added liquid sample. 

4 24B 11-15-93 

69 24B 3-16-94 

30 25E 12-29-93 
~~ ~ ~~ 

Change concrete m e  sample to concrete chip I sans>le. Concrete to thin to obtain core. 
1-7-94 48 

K-29 8/29/95 230pnL 



Radiological SuTYey data indicated upgrading of 

sampling. 

component status from mn-sampled to sampled; 
however, media was considered unaccessible for 

Added liquid sample. 

PA1: added steel sample. PA6: deleted liquid 
sample due to insufkient media. PA7: added 
liquid sample. 

@AS 1-4: steel samples (rad and inorg) wliected 
two separate locations due to lack of 

-. PA3: addoneloosemediaandone 
TCB sample. 

Added liquid sample. 

Add PCB sample. 

Added s ~ ~ @ & p i d  sample. 

PA2: deleted &nryjsample. *,*ye PAl, 3: 
deleted all samples. No concrete or masonry 
available for sadhuz.  

4.2 

< 

43 25G 1-3-94 ' Written to conect WPA table 25G-1 to be 
consistent with D9 text for wmpnent 25G. 
Table inwrrectly identified wncrete chip to be 
.collected. should be wncrete core. 

95 

5-26-94 

1-7-94 
~ 

49 

5 

24 

6 11-15-93 ,r 87 

74 
~ 

53A I=-&- 
G-t- 1 1- 17-93 11 PAS: delete steel sample because no structural 

steel available for sampling. 

Added steel sample. Deleted masonry sample. 
No masonry available in wmponent. 

65 

17 54c I 11-30-93 

63 

5 4 '  + 11-18-94 

~ ~~ 

Deleted PCB screening. Transformers have 
been removed and the floor cleaned and sealed. 

97 No samples to be collected in'RI.program due to 

contained thorium wastes or thorium 
wntarmnatedmaterials. 

safety(ALARA)concerns. Components 

I 65 
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TABLE K-3 (Continued) 

. OU3 GENERAL METHODOLOGY VARIANCE REPORT LOG 

88 5-26-94 62 Added liquid sample. 

Added liquid sample. 

PA4: deleted concrete sample due to recent 
resurfacing with an additional 12 inches of 
concrete. 

Added loose media and one sediment sample. 

PA1: added second wncrete chip sample due to 
high inorganics found during XRF survey. 

89 64 5-26-94 

3-8-94 68 

3-1-94 

5-23-94 ' 81 
72 . .  

92 73B 6-7-94 Sampling for RI program cancelled. 
Component to be removed as part of Removal 
Action #28. 

$ampling for RI program cancelled. 
Qmponent to be removed as part of Removal 
kction #28. 

93 73D 

31 ' Added loose media sample. 

Added loose media sample. 

Added one loose media sample. 

74D 
~ 

23 74G 12-14-93 

74G 
. .  

11-23-93 

18 74K 11-30-93 Delered loose m&.&le . ........ & to lack of 
sj 

media. SA 
,,,,, -,, ,... 

Deleted liuuid -le due to. insufficient media. 1-7-94 50 

71 

74N 

744 3-2 1-94 cha~ged concrete writ0 concrete chip sample. 
Do not want to impair function of pad-as a 
Wntaurment device. 

3-21-94 72 744 Added concrete chip. yy.F< 
i"' . 

PA1,2,3,4A, and 4D: not sampled Qkause 
wncrete was resurfaced with an addi#wal8 
inches of wncrete during Removal &ion. PA 
4B, 4C: added loose media, liquid, and 
Sediment. 

Added liquid sample and appropriate field QA 
sample. 

Deleted loose media sample. No loose media 
present in component.- 

~ 

74T 5-26-94 90 

2-8-94 74w 55 

88 5-17-94 Jn 
.. . 
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. OU3 GENERAL METHODOLOGY VARIANCE REPORT LOG 

94 G-3 6-30-94 Delete loose media sample. Data available from 
Storm Water Retention Basin sampling. 

70 GMH 3-17-94 Delete all sampling of USTs. Majority had 
been removed in 1990 and remainkg have been 
emptied and recovered with clean fill. 

46 1-7-94 
~ ~~ ~ 

Cencelld sampling of 6 of the 12 scheduled soil 
piles due to removal of the piles prior to RI 
sampling program. Addition of 1 soil pile north 
of 54B and redesignation of 5A soil pile from 
west of 5A to south of 5A. 

37 General 1-3-94 
~ ~~~ 

clarification of how air samples are to be 
collected and from what types of components 
(having four walls and a mf) the air filters will 
+e collected. 

b g e s  frequency of field QNQC samples 
~mnlprU)perprocessateaperdayntonl  
per2Operprocessarea”. Seeattachedmemo 
M:CRU3:93-0789 for emlanation. 

~ 

34 General 

39 General 1-3-94 Steel scrapmgs to be collected using Needle 

EP-CRU3-28. r-; ., , 

TCLP analysis t&e&yzed at ASL B instead 
of ASL C/D. L&o&ry contracts do not allow 
for ana~ysis of 

For steel samples, allows for identification of 
second hotspot for collection of inorganic 
sample because sufiicient material may not be 
present to colla both radiological and inorganic 
sample at location of highest 
reading. 

scalerandvacuum,prooedurenumhet 

at higher ASL. 

7 . . f a  
- 

For confirmatory sampling, the grid %ze 
identified in the WPA for rad io l igdh  XRF 
surveys were made variable and dependent on 
component size. The grid size was reduced to 3 
x 3 ft. for smaller compo-. 

38 General 1-3-94 

32 - .  1-394 

35 1-3-94 

K-32 
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TABLE K-3 (Continued) 

33 1-3-94 Addition of TCL VOCs, TCLP VOCs, 
TCL SVOCs, and TCLP SVOCs to analysis 
requested for leachability-samples identified in 
WPA. Necessary for complete characterization 
of leachate obtained. 

Modifidon of the procedure for extract@ a 
mncrete core sample. Use of bushing tool to 
take chips for collect at specified depths. 
Inabiiity to collect try core. 

40 P-004 1-3-94 No samples to be collected in RI program 
because the copper scrap metal pile is to be 
removed as uart of Removal Action 15. 

98 P a l 5  to be collected in RI program. Data 
liquid mff is available from Coal Pile 

,.:.:. q$$h 
/..%..... , 1-3-94 *,x<.,, , 

Y""'.".' 

41 P a l 6  NiTsamples to be . c o l l ~ e d  in RI program 
. .  because the scrap metal pile is to be removed as 

part of Removal Action 15. . . 

42 P-007 1-3-94 No samples to be collected in RI program 
because the outside equipment storage area is to 
be removed as paxf ofRmmval Action 15. 

*x.Y-+.y~j$ ,- 
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FIGURE K1-1 OU3 SAMPLE AND DATA TRACKING 
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