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PREFACE TO 

THE DEPARTMENT OF ENERGY 
FEED MATERIALS PRODUCnON CENTER 

ENVIRONMENTAL SURVEY PRELIMINARY REPORT 

This report contains the preliminary findings based on the first phase of an envgonmental survey at 
6 .  

the Department of Energy (DOE) Feed Materials Production Center (FMPC), I,oga,d+t Fernald, Ohio. 

The survey is  being conducted by DOE'S Office of Environment, Safety and . . . .  Jdealth. 
. ...+'. *.;; ........ ..... k... '-::;:*.. . ..:. . ._..: . . : i-. ->.- ...., I . . . . .  ,:. . ~ L .  _ .  . .  , .  

The FMPC survey i s  a portion of the larger, comprehen 

all major operating facilities of DOE. The DOE Environmental S 

announced on September 18, 1985, by Secretary of Energy lo 
environmental, safety, and health programs and activitf 

Environmental Survey is  to identify, via a "no fault" b all the Department's major 

operating facilities, environmental problems, and, ar mental risk. The identified 

problem areas will be prioritized on a Department-kid 

es of initiatives 

. -  

......... .._ ..: !. :..::-:. .:. .... . .___ .:- .:::, .. .. ..'.!..:.:..!t ,. ,.:.:4...'". . .:.:. .:>a 
~ . .  * . . -  

The findings in this report are subject t o  d on the results from the sampling and 

analysis phase of the survey. The findin ect t o  modification based on comments from 

the Oak Ridge Operation ccuracy of the findings. The modified 

preliminary findings and a be hcorporated into an Interim Report. 

The Interim Report will serve a nvironmental information generated by 

the Survey, and ultimately rce of information for the DOE-wide prioritization of 
a:- - .  

environmental problems in': Y 

March 1987 

report. 

- p -, .; . 
; ___.! ..; ; , . : . 1 ..-. .... ._ ._ .......... ..I_ 

.! - f i p  ' <-: -., i--. . I 
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EXECUTIVE SUMMARY 

Introduction 

This report presents the preliminary findings from the first phase of the-environmental survey of the 

United States Department of Energy (DOE) Feed Materials Production Cente$pMPC), conducted 

June 16 through 27,1986. 

?. 

.: :.. ......... ::.:-. ....... : ......... . ..-*:. .:~:..:b. ...... .;b:'., 
.:?, 

-..:..: .. .,'.-. ... _. .-.. ........... ... i.. :..- .... 1 , . . . . .  
The survey is being conducted by an interdisciplinary team of env 

managed by .the Office of Environment, Safety and H 

Individual team components are being supplied by a private co 

i s  to identify environmental problems and areas of environm 

The survey covers all environmental media and all areas 

performed in accordance with the DOE Environmen 

involves the review of existing site environmental 

FMPC, and interviews with site personnel. 

cialists, led and 

nmental Audit. 

with the FMPC. 

I. . :!. ...... . ._.I. 
.: .:.' .:?. . .:: : .'!: ..... . . . . .  ;.::,&i?*. i *- 

.:::..- 
.g ....... ............. ._>.+:.: :. 

The survey team developed a Sampling and~Ap&&yfa&To assist in further assessing certain of the 
... . . . . .  .... .:. .,.: .:.. :.* 

ities. The Sampling and Analysis Plan will 

contractor. When completed, the results will 

terim Report. The Interim Report will reflect 

the final determinations o f t  

Site DescriDtion 

The FMPC occupi , Ohio, approximately 20 miles northwest of 

Materials Company of Ohio, under contract 

oduction of purified uranium metal and 

ious feed materials, for use at other DOE facilities. Its mission is critical 'to the 

A wide variety of hazardous and radioactive wastes are generated by FMPC activities. The 

accumulated releases of these wastes into the environment over the last 35 years of operation have 

resulted in contamination of air, soil, surface water, and groundwater. The site management has 

initiated a number of ongoing remedial actions intended to address these conditions. 

ES- 1 '. 8 
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1 
I 
t 
I 

I 
I 
I 

i 

Summarv of Findinas 

The major preliminary findings of the environmental survey of the FMPC site are: 

Degradation of onsite and offsite ground-water quality exists and potential health risks 

may be increased if the ground water is used as a source of drinking d&r; 
.. 

._  .:. -. ,.-?;.,.. >.i? . .<-+., ;::::.::i\. 
..i' :.:. ,.... .. 

Operations are suspected of generating hazardous wastes whi.&%ave ... . ... .:.. .. not&n previously .... . . .. .. 
identified as hazardous wastes, potentially resulting in thq-$~pr*r treatment, storage, .;;. ..!* . .:: .'.'::".'. .. --. .~~. 

a:: .I 

.. * .*. i .._.- '<>. 

...., :.., handling or disposal of these wastes; . . :.:. . . .  ..::;;. .. .::. .. . . : !... . '9. ... :':. .'; ... .... 'i. . . . 
*!-.,:;;.;.::... .. 

&... j:!* 

Radon releases from the K-65 silos may result in pd&~rjiiiy&xes .* , ::. ..- which exceed the 

risk-based inhalation dose guideline established &US. E P i h r  .,::.::. other radionuclides; 

Ground-water flow patte 

potential contaminant migrati 

..;. , ..... -. .; ... .? 
..I. 

- *  

;$d, resulting in uncertainty over 

The consistency and accura 

because there are no fo 

proced u res. 

I monitoring data may be inadequate 

pd analysis quality assurance practices and 

I 

s at the FMPC site that represent an immediate threat to 

identified at FMPC by the survey do confirm that the site is 

chronic environmental concerns. These problems vary in 

, as described in this report. Although the sampling and analysis 

n further identifying environmental problems at the site, a 

nce of some of the environmental problems identified 

ion that is  beyond the scope of the survey. Response 

actions currently underway or planned at the site will contribute toward meeting this requirement. 

Transmittal of'ResuIts 

The findings of the environmental survey of the FMPC site were shared with the 

Operations Office, the DOE Site Manager for FMPC, and the site contractor, at the 

DOE Oak Ridge 

survey closeout 

ES-2 
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briefing held June27,1986. By letter of July2,1986, the Operations Office directed the site 

contractor to develop an action plan to address the identified problems. Those problems that 

involve extended studies and multi-year budget commitments will be the subject of the 

Environmental Survey final report and the DOE-wide prioritization. 

Within the Office of Environment, Safety and Health, the Office of Environ&etal Guidance and 

Compliance has immediate responsibility for monitoring environmental co&R 

of the FMPC survey findings. The M i c e  of Environmental Audit wilt>&n 

environmental problems through the 

initiated toward the conclusion of the D 

ES-3 
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1 .O INTRODUCnON 
459 

The purpose of this report is  to present the preliminary findings made during the environmental 

survey, conducted June 16 through .27,1986, at the United States Department of Energy's (DOE) Feed 

Materials Production Center (FMPO in Fernald, Ohio. (Figure 1-1). a preli-minary report, the 

contents are subject to revisions, in the Interim Report, based on Oak Ri ns Office review 

and comments concerning the technical accuracy, the results of the sampli 

the survey, and other information that 

the Interim Report. The FMPC i s  cu 

Company of Ohio (WMCO). 

.. 

The FMPC survey i s  part of the larger, 

by Secretary John 5. Herrington on Se 

to identify, via a "no fault" baseline survey of all 

existing environmental problems and 

areas will be prioritized on a Departmentwide 

enable DOE to more effectively a 

necessary to correct these problems. 

designed to  identify specific isola 

management practices. Such inci 

t 's major operating facilities, 

specialists led and man 

Environmental Audi 

;?Office of Environment, Safety and Health's Office of 

tions, accepted industry practices, and professional judgment, to  ma'ke the 

guidance and protocols in the DOE Environmental Survey Manual. Substantial use of existing 

information and of interviews with knowledgeable field office and sitecontractor personnel 

accounted for a large part of the onsite effort. A summary of the site-specific survey activities is 
presented in Appendix B, and the Survey Plan is presented in Appendix C. 

1-1 
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:ICURE FROM: FMPC Environmental Monitoring Annual R e ~ o r t  for 1985 

FERNALD AREA MAP FIGURE 1 - 1 

1 2  
1-2 
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The preliminary survey findings, in the form of existing environmental problems and risks, are 

presented in Sections3.0 and 4.0. Section 3.0 includes those findings that pertain to a specific 

environmental medium (e.g., air or soil) whereas Section4.0 includes those that are non- 

.media-specific (e.g., waste management, direct radiation, and quality assurance). Because the 

findings are highly  varied in terms .of. .magnitude,. risk, and characterization, and consequently 

require different levels of management attention and response, they 

four categories within Sections 3.0 and 4.0. 

.. 

The criteria for placing a finding into one of the four categories is  as f 

, is the strongest; and 

terms of alternatives. 

pon the information 

situations. In these 

rectify the situation 

must betaken immediately. 

sk is high but where 

vailable to the team 

fully characterize it. 

Office and Program 

hat response is such 

wait for the completion of the entire Survey to respond. 

by the Operations 

ctify the situation. 

leader is  adequate to  i 

ial for human 

exposure or a onetime exceedance where residual impacts pose an immediate 

potential for human exposure. 

- The evidence indicates that a .health-based standard may be exceeded as discussed in 

the above criteria within'the timeframe of the Survey. 

1-3 
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- Evidence that there is  great likelihood for an unplanned release due to, for example, 

the condition or design of pollution abatement or monitoring equipment or other 

environmental management practices. 

- Noncompliance with significant regulatory procedures (Le., those substantive 
r 

technical regulatory procedures, designed to  directly or indirect1 

risks, such as inadequate monitoring or failure to  obtain requ 

Category I l l  findings are those environmental proble 

of risk is used. As in Category 11, the information ava 

sufficient to fully characterize the problem. Under t 

available for response, and the corresponding time- 

resources are used most effectively. S stitute Category 111 findings include 

terials in the air, water, groundwater, or 

soil resulting from DOE o 
the environment. 

- The existence OE facility that pose or may pose a hazard to human 

ed some Federal, state, or local regulations for release of, 

exposure to such pollutants or materials. However, in some cases, 

tion that presents sufficient concern for local populations or the environment to 

as an environmental problem. Likewise, the presence of regulated materials 

in concentrations below those established by regulatory authorities that present a 

potential for hazard or concern may be classified as an environmental problem. 

' t  

Conditions that pose or may pose a hazard are generally those which are violations of 

regulations or requirements (e.g., improper storage of hazardous chemicals in unsafe 

tanks). Such conditions present a potential hazardous threat to  the health and the 

1-4 
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environment and should be identified as an environmental problem. Additionally, 

potentially hazardous conditions are those where the likelihood of the occurrence of 

release i s  high. In general, however, conditions that meet regulatory or other 

requirements, where such exist, should not present a potential hazard and will not be 

identified as an environmental problem. The definition of the term environmental 

problem is broad and flexible to  allow for the wide variability a m o ~ $ h e  DOE sites and 

operations. Therefore, a good deal of professional judgment -*k.b&..gpplied to the 
-..._ & -. 

._ e. 
I .  

identification of environmental problems. 

0 Category IV findings include instances of ad 

practices that are indirectly related to en 

inclusion in Categories 1-111. Such finding 

available to the team leader, including direct ob 

in this category are generally expected. 

straightfoward resolution without fu 

although not part of -'iffort, will be passed along to the 

Operations Office and appropri e for their appropriate action. The 

survey team leader should req 

as t o  their intentions concerni 

1 of information 

e team members. Findings 

Based on the professional judgm 

in order of relative signific 

either between categori 

appropriate nor valid. Thk' 

report is  only the fi 

he relative significance of one finding to another, 

n or within categories between sections, is neither 

n and listing of findings in order of significance within this 

ep iterative process to prioritize DOE'S problems. 

ey is sampling and analysis (%A). Argonne National Laboratory 

by DOE and ANL in accordance with the protocols in the DOE Environmental 

S&A Plan is designed to  fill existing data gaps or weaknesses. The results 

generated by the S&A effort are used to assist the survey team in further defining the existence and 

extent of environmental problems and risk identified during the survey. 

An Interim Report is  prepared 6 to  8 weeks after the completion of the S&A effort. The Interim 

Report incorporates the results of the S&A effort as well as any changes or comments resulting from 

the review of the Preliminary Report. Based on the S&A results, the prelimjnary findings and 

1-5 
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I 

observations made during the onsite survey may be modified, deleted, or moved within or between 

categories. The Interim Report will serve as the site-specific source for information generated by the 

Survey, and ultimately as the site-specific source of information for the DOE-wide prioritization of 

environmental problems in the final Survey report. 

.. 
It is clear that certain of the findings and observations contained in this repo&,"especially those in . .  .-. .... . t:". Category II, can and should be addressed in the near-term (i.e., prior to the',WEiWe prioritization 

effort). It is  also clear that the findings and observations in this report aigtnghly vat& in terms of 

magnitude, risks, and characterization. Consequently, the priority,:: ,. .a,nd timeliness of 
near-term responses require careful p 

information in this Preliminary Report will assist the Oak Ridge. 

these near-term responses. 

.... .. . .... . 
. ... , 

r , . * .:. .. . . .. 

in the planning of 

1 -6 
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2.0 GENERAL SITE INFORMATlON 

2.1 Site Settinq 

The Feed Materials Production Center (FMPC) is  situated .in the southwestep corner of Ohio, 

occupies approximately 136acres of the total 1,050-acre site owned .* 

Department of Energy. 

q .  

(5,400) (DOE/Battelle, 1981). The population distrib rrounding area is summarized 

below (Aas, et al., 1986): 

n and Butler Counties. Hamilton County had an estimated 

, whereas Butler County had significantly fewer people population of 883.7 

250,479 (DOE/Ba 

la. Hence, the population density in Hamilton County is about 

r County. Population changes in the area are modest. Between 1960 

unties experienced population increases, with Hamilton County increasing by 

increased by 9.8percent From 1970 to 1977, the growth slowed, with Hamilton County 

experiencing a 4.6 percent decrease and Butler County increasing by 10.7 percent while the State 

increased by 0.4 percent. 
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459 

It was estimated that the population in the industrial area of the two counties (the Great Miami 

River Basin area) would increase by about 50 percent from 1960 to 1980 and 100 percent from 1960 

to  2000 (DOVBattelle 1981). Because of limited industrial use in the immediate vicinity, growth near 

FMPC is expected to  be much less than that expected for other areas of these counties. It appears 

reasonable to conclude that land availability in the FMPC area will not become. critical during the 

next several decades. 
,. 
i -!. .-. . .  . .  ....- .. ;.;.. ..;.:;is': j::::.;. . -. ....g :_:. . .. .:e. .. .. . . 

The percentage of urban dwellers is high in both counties-96 percent in,Hw.ton an&:* percent in 
;.,- .... 

Butler. Although there is a substantial manufacturing/indunrial o 
Counties, farming i s  also a major economic activity. D 

such as sweet and grain corn, soybeans, and wheat, are the pr 

years (1974-1979) have seen a 15 to 20 percent decreas 

with an attendant increase in the sales from each far 

farmland to urban development and a consolidation of. 
-. .. 

4; :9. ,  
..:.. -; .::*.! .e- , .:e- -; :::- 

Land use patterns in the vicinity of FMPC are not, ge dramatically in the near future. 

use will increase moderately. 

The climate in the vicinity of the F ontinental, with wide variations in 

nthly temperatures range from a low 

of 32°F in January to  a high of 76" 

cur as cyclonic storms pass over the 

area. The fall i s  the seas rainfall. The average annual precipitation measured at 

FMPC is about 38in rable to  data from Cincinnati and 

Hamilton (39.8 in@ 9t years, precipitation a t  FMPC has ranged from 29.2inches to 

t Hamilton averages 15 inches, while averages of 24inches are 

. Between 1953 and1973, Ohio 

averaged about 13 tornados annually. During that time, eight tornados were observed in Hamilton 

County and seven in Butler County. Only one tornado is  known to have touched FMPC; this occurred 

May 10,1969. No damage to  FMPC property occurred. 
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459 
The two types of vegetation that dominate the site are pasture grasses and pine trees. The site i s  

extensively used for pasture by local farmers. About 325acres of the site are in pasture grasses, 

primarily leased for dairy cattle (DOEIBattelle, 1981). Large areas of the site, to the north and south 

of the production areas, have been planted with pine trees, which are presently 10 to  20 feet tall. 

- - - .  -~ - .  - <. 
.- ~ . .  . ~ .  - .~ . .  ~. - ~- 

2.2 Overview of Major Site Owrations 

The FMPC produces uranium products that are cast and machined:- 

containing a specified concentration of uranium-235. Most of the m 

cast into ingots, is centerdrilled, surfacemachined, and sent to DO 

RMI Extrusion Plant in Ashtabula, Ohio. RMI processes some.. 

Rocky Flats Plant, Colorado. 

’ (Plant l), where uranium ore 

C are weighed and sampled to  

largest drum storage lot on site. .; 

by nitric acid to produce a slurry containing solids, nitric 

acid, and uranyl ni 

remaining nitric a 

In the Green Salt Plant (Plant 4), uranium trioxide i s  reduced to  uranium dioxide by hydrogen in a 

fluidized bed reactor. The fluidized bed i s  formed by, hydrogen and nitrogen obtained by the 

dissociation of ammonia. This hydrogen-nitrogen mixture, which is fed into the bottom of the 

reactor, holds the uranium trioxide powder in suspension. The uranium dioxide produced in this 

reaction is reacted with hydrogen fluoride in a series of reaction tubes, each at a higher temperature 

2-3 
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459 
than the previous one. The uranium dioxide and hydrogen fluoride flow countercurrent to each 

other in the reaction tubes. Uranium tetrafluoride (UFq) i s  the reaction product. 

Uranium tetrafluoride is reduced with magnesium in the Metal Production Plant (Plant 5) to form a 

solid uranium metal called a derby. Uranium tetrafluoride is placed in a magnesium fluoride slag- 

lined reduction pot containing magnesium granules. The pot i s  heated for $;$o :::. 4 hours until a 

spontaneous reaction occurs to  produce uranium metal. Some derbies aismelmj --.;.::: ., in a graphite 

crucible and poured into a mold to  produce an ingot. 

Ingots are processed into fuel element cores in the Metal Fabrication PIarii.(&nt . . . .  6): They are center- 

- 
t .  

.: . . ....... 5 ...... 

.. 5.. 
I..:. .1. 

....... e...._. . . .  . . -:.. 
.......... . . . .  

,. ,:. . . . .  . . -  *.: .. ~ 

.:.-.:%;. ..; . . . . . . . . . .  ..'.b.?. ....... ...- ..; .,?*. ... ...:..- ... 

drilled, heat-treated in a molten salt bath, inspected, and ship extrusion. Extruded 

tubes are returned from the RMI facility for cropping and finish ma produce fuel elements. 

Ingots are treated in a molten salt bath, rolled to round ~ ~ ~ ~ , . c u t , " ~ t - t r e a t e d ,  . and machined to 

specified sizes. 

.*:. 
._... 5' ..... . . .  

The ScraD Recoverv Plant (PI 

DOE sites to  remove conta 

and the contaminants, the 

contaminants. Patticle-siz 

terials from the FMPC and other 

kfinery. Depending upon the material 

asted to  oxidize metals, oil, and graphite 

perations are also involved. 

The Pilot Plant has a wide range solids, and liquids that contain 

uranium. Operations vary aterials available and product demand. Uranium 

metal is recovered from f the aluminum cladding and 

aterials are roasted to oxidize 

contaminants prior m of the sampling plant. 

Autoclaves and t ert uranium hexafluoride to uranium tetrafluoride. Although 

the capability to convert 

ess involves, as necessary, 

recipitation, filtering, oven drying, furnace dehydration, furnace reduction, and 

neous operations, such as 

shot-blast cleaning of derbies and salt-bath heat treating. 

The SDecial Products Plant (Plant9) processes metal solids too large to be handled in the metal 

production and fabricating plants. Induction furnaces cast large-diameter enriched ingots for 

nuclear reactors. Derbies are produced in vacuum induction furnaces. Enriched and depleted ingots 

are machined to  standard sizes. The Zirnlo chemical process is  used to  remove the zircoloy-2 jacket 

20 
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459 
and copper coating from reject fuel elements. Copper i s  removed by dilute nitric acid and the 

zircoloy-2 jacket i s  removed by dilute hydrofluoric acid. The metal cores are recycled to the casting 

operation. 

2;3 State/Federal Concerns 

Representatives of the survey 

- _  

(EPA) and 

7 .  

* -. . .:... . ,.:- .:. :.. 
i .J. 

-.....: :?. 
team met with the US. Environmental Protektiat@tgency -. . ' .- 

the State of Ohio environmental agencies on May 6, 1986, at the FMPC zi~.$,part of&e pr-urvey .. .. . . 
site visit. At this meeting, the survey team representatives $Gd ..h. Federal and state 

representatives to identify and discuss their environmental concerns ab&. the FMPC site so that 
.* *- * .. * . e-.. - -..-' 

below: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

Storm water discharges to  Paddy's 

Ground water contamination on a 

K-65 Silos. 

Waste Pits 1 through 6. 

Tank farm. 

tion in Paddy's Run. 

-.... ~ . -  2. 
Operation and maintenance ofkkp.ol&$n.equi .*:. e ..... .. . pment. 

Ground water movement toward th&ryt 'Miami River. ._ 
6 to UF4 Reduction Facility. 

r State Route 126. Uranium contamin 

water and soil. 

The FMPC site has 

environmental cow. 

after the onsit 

ng negotiations with EPA since 1985, regarding 

ent between DOE and EPA was concluded shortly 

rmed. The survey team was informed of the technical content of 

xt of the Federal Facility Compliance Agreement 

Appendix D for reference. 

. ;- 
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1 3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS 

I 3.1 Air 

459 

3.1.1 Background Environmental Information .. 
i :?. 
..:7.. ..::.., . .:If .:. . . 

..? ..... ::?. 
Wind roses for the Cincinnati and Dayton airports are similar and p r o b a b l y - * ~ ~ n a t a t i v e  of wind 

speed and direction at Fernald. Prevailing winds at the Dayton airport ar.$if l . .., the s&h-southwest 
.. :i_.. 

- . . i .  

throughout the year, as shown on Figure 3-1. 
.. . 

Air quality in the area of FMPC is good. While portions of H 

attainment areas for total suspended particulates, the area surr 

e r  counties are non- 

has an attainment 

ide. Both counties, 

however, are non-attainment areas with respect t o  ph 

Background concentrations of total suspended 

reported to  be 80pg/m3 and 61 pg/m3 for 

1985). Sulfur dioxide concentrations ( 

Hamilton and Butler Counties, respectiv 

only at 68 pg/m3 (annual arithmetic mean). 

al geometric mean) for 1983 were 

ctively (Ohio EPA, 

mean) were 37pglm3 and 31 pg/m3 for 

.dioxides were reported for Hamilton County 

nium (U) in the air were recorded at Columbus, Ohio 

Concentration 
(picocurie per liter - pCiA) 

8 x 10-10 

3 x 10-10 

u-234 4.05 x 1W 

U-235 7 x 10-10 

U-238 3.83 x lW 

. c 
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:IGURE FROM: FMPC Environmental Monrtoring Annual Report for 1985 

FIGURE 3 - 1 

DAYTON WIND ROSE AND FMPC BOUNDARY AIR MONITORING STATIONS 

23 
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459 
3.1.2 General Description of Pollution SourceslControls 

Any discussion of air emissions, controls, and problems at FMPC is complicated by the large number 

of. production processes with their attendant sources and stacks. There are approximately 

430 process-emission sources at FMPC and 109 emission point sources (stacks and vents). Control 

equipment has been installed at most point sources. These controls consist pri 

with a small number of electrostatic precipitators, venturi scrubbers, and h 

(HEPA) filters. . 

.. 

feed materials, the conversion process to metal, and the gr 

smaller amounts of nitrogen oxides (NO,) from the ic acid operations on the site. 

fluoride emissions result from the Plant4 the conversion of uranium hexafluoride 

A steam plant with four boilers 

processes. Emissions from th 

oxide. An electrostatic pr 

the boilers (No. 1 and  NO.'^ 
the State of Ohio di 

rs include particulates, sulfur dioxide, and nitrogen 

o control emissions from the steam plant. Only two of 

operational. Both boilerswere tested during 1985 and met 

for particulates. Sulfur dioxide emissions are controlled by 

less sulfur (Aas, et al., 1986). 

te emissions in most years. Table 3-1 shows a breakdown of "major" uranium 

sources in 1984 (Sp&geley, 1985). 
'u' 

3-3 



I 
I 
1 

Discharge 
Number 

459 

Plant- 
Number 

TABLE 3-1 

MAJOR URANIUM AIR EMISSION SOURCES 
FMPC'- FERNALD, OHIO 

... 
e.. .'. * .... .. ...... . :,.&-5.~...?.*:", .vi ..... :. ' . .i.j..::!. . . . . . . . .  

.. A .  .. .... 
#,'. ;;!, .:': .. -....I' 

:?e. 
::: 

64.0 

*; 7:. .-.. 
.... 1.3 ..; .. 

: . .  ..- .-:-,83.1 . . .  ..... 
L . *  

80.5 

18.5 85.3 

I 
~ 91.3 

~ 92.2 

-Emission -1 Conkol- 
- .  . .  ~ .. 

ikumulative * ..::: -. . %of 
.;:c%ota I Emissions 

..< <z.>-.::>.:.:?. (Pounds Uranium) ..- :-;..+-: I .- i '. *. - 1984 - 

Emissions 

Source I System 

9 
1 ~ 9 ~ 1  I Remelt Fabric 

Furnace I Filter 

... :. . 374.1 ..:;.:;.:q,; -..:;-47.3 . . . . . . .  
L .  * . .  
r :. . . .  

I G4-2 I 4  Packaging I Fabric 
Filter 

I G5-261 I 5  Crucible Fabric 
Burnout I Filter 

Rotary Kiln I Scrubber 

I-+ G5-259 

76.3 

I l-sLy I '  19.4 ;?.? 
:? . . .:. .. . :i. . -. 83.0 

5 
I=-260 I 
18-OFS-1 'I 11.5 I 86.8 

11.0 88.2 

9.3 89.3 

7.9 90.3 

~~~~~ 

Oxidation I Fabric 
Furnace Filter 

7.9 

6.6 

Muffle Fabric 
Furnace I Filter 

6.0 92.9 

~~ ~ - - I- 
~~ 

56.0 I 100 

791* I 100 

Not including unmonitored sources. * 
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459 
Standard operating procedures (SOPS) have been developed a t  FMPC to limit discharge of uranium- 

containing particulates. As of May 1986, more than half of the point sources (59) were sampled for 

particulate uranium by drawing a continuous fraction of the effluent flow through a pleated filter 

(called the "side stream filter" method). In addition, 22 of the stacks with the highest potential for 

uranium releases are equipped with radiation alarms. The alarms are pansaketype detectors 

mounted adjacent to the sampling filter and connected to  alarm count rate rkkers. . .  The intent of 

the alarm system is to detect any release of a small, arbitrarily chosen quanti'&Ql,kil.ogram or more) 

of uranium. The meters are connected to both local audible and visuaKalWs and.& the central 

--..,.', -. 
. -.. 

. .  
alarm system in the security office. 

. . .  . . .  . <: : .... 
...c.':!:,, :'..i., ..... 
..~-..".::,&i.; :.;'.. :::: 

. . . . .  .. .* .... :.." .... . . .  . .  ...... ..'.;::. e.. ::e. 

..... .& +. The sampling filters are changed monthly in most stacks, or tu@t&$e&.per ..... wzek in selected stacks. 

The filters are changed more frequently if soiling of the filters is*&&&'& ...... i f  the alarm indicates a 

greater-than-anticipated load. 
.; . 

..j: :!. .e... .>' ... . .... 4.- . , . ._., ... :. 
,.:.;.. 5' *.:" . " ::. 

*. . 
4 :.-._ . -  . :... .?:,: -. ... .:--... ;. ,:... .:.,::: :;. ,>q . . . . . . .  ....... :* L i  ;.::;:*;, ;f, .:e".' ..> .... t. .* 

Not only are point sources a concern for air emissiotH,at 'h@C, . .:::_a_ but also fugitive emissions. . -. Fugitive 

emissions can be categorized as one o 

resuspension of past emissions. Current 

buildings through doors, windows, and e 

These emissions are primarily particulat 

processing operations. Additionally, fu 

pits, tank farms, and wa 

fields, and storage areas of 

following paragraphs. T 

MPC site: current emissions and 

re those that escape from the process 

are not considered point sourceslstacks. 

in piping and tanks in the uranium 

m the fly ash piles, landfill, waste 

istorically deposited on roadways, 

ills, accidents, and air emissions, as discussed in the 

les can be resuspended in the air and become an added 

source of fugitive e 

Historical uraniurn&Fet&ipn) .*..:: ...... ..-: . .  ..: ,?. f r im  the FMPC have contaminated soils on and near the site. The 

historical airbone rew- ..... are important, therefore, not only because of their direct airquality 
;?,, ;.& .?*- ,:..9 

impact, but,&)ro _ .  e a u s e ' & i  uranium-bearing particulates are a source of soil contamination (see 

.<..+z<*Gs'e-& ;3' .:...:... ..... 

*..'-;:?.. .: i.ji 
Section 3.2.2X&&%hrough .... leaching, a source of groundwater contamination (see Section 3.4.2). . _:; ' - ... .,:?, 

._L. : . F...' .. . . : .::. . . .  ..... 
1. d 

Based on the activity mean aerodynamic diameter (AMAD) of particulates measured in 15stacks 

(Spenceley, Undated), most of the airborne particles released to  the atmosphere will be deposited on 

the ground within 1.5 kilometers of the source. The actual distribution depends on the source 

emission characteristics and meteorology, but a major portion of the historic airborne releases has 

likely deposited within the site boundary. The high levels of contamination found in soils around the 

decommissioned incinerator at the waste water treatment plant are indicative of a source that has 
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I experienced downwash while in operation. Aerodynamic downwash of plumes from many of the 

stacks and vents is likely to  be a concern in the process area. Resulting soil contamination poses a 

potential problem because these soils are a source of fugitive emissions that may contribute to 

offsite doses from the inhalation and ingestion pathways as well as surface and ground-water 

contamination. 
9 .  

i j!. ._-... ..::._. . .._ 

In 34 years of operation, FMPC- has released an estimated 96,000 kilogramd& 

airborne releases occurred prior to  197 

2 years of operation: 1955 (21,000 kg ck, 1986). From 

1957 through 1969, uranium releases to  the atmosphere avera 

with a maximum of about 7,500 kg in 1964, and a minimum of 

airborne emissions reflects the improved co 

production, and shutdown of certain processes. Sin 

than 2,000 kg per year. 

?969. This reduction in 

, reduced levels of uranium 

m releases have averaged less 

In the period from January 1983 through 

an annual average of less than 200k 

summary of the reported uranium emissi 

ave totaled 660 kg uranium, which is  

osphere from FMPC during that period: 

Plant 2/3 

Total 172.8 391.4 74.3 30.2 668.7 

Notes: 
(1) 
(2) 

(3) 
(4) 

For period January through May 1986. 
Assumes that the difference between annual emission and reported sources is  the Plant 8 
rotary kiln and furnaces. 
Includes accidental release from the G9NI-1039 baghouse (160 kg). 
Includes accidental release of January 1986 (9.2 kg) (see Appendix F). 
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I 
I 

I 
ANNUAL RELEASES OF URANIUM TO THE AIR FROM THE 

FEED MATERIALS PRODUCTION CENTER 
FIGURE 3 - 2 
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I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 

Even including the accidental releases of 1984 (Plant 9) and January 1986 (Pilot Plant), there is a clear 

trend showing improved control of the particulate emissions. Based on these emissions data for the 

past 3-1/2 years of operation (with no known accidental releases), Plants 4, 5, and 8 contributed 

about 62 percent of all uranium-bearing particulate emissions. A comparison of historical stack 

emissions to ambient air monitoring data is presented in Appendix E. 
t. 
i z?, . -... .::.:. . .._ 

FMPC SOPS developed to limit particulate uranium discharges include.*% 

instituted in all process baghouse filters directed at the timely dete 

repetition of the 1984accidental release from the G9N1-1039 (P 

provides information concerning the 1984 accidental rele 

SOPS include a daily visual inspection of the baghouse fo 

recording of the differential pressure across the baghouse. In 

high-efficiency particulate (HEPA) filter has been installed; 

the 1985 and 1986 emissions data, th 

releases of uranium-bearing particulates. 

rative controls 

As noted above, control of radioactive re continuing improvement. However, 

in 1984 (partially as a result of the acci m September to December 1984), FMPC 

would have exceeded USEPA's Februa i.ssions standards for uranium (40 CFR 61) by 

33 percent. The 1984 releases resulted i 

from the monitors along the plan@aoundaty) qf ..ti:.. a6y DOE plant (GAO, December 1985). 
,.:..a ...; 7:. . i......& . : .:* 

~ ...- .. :.... .. . -:.... <.. .... _-. s;,,m: *. '.:- .+ * : ; . 2  ::s .:. r:..;? ., -::.,;y:<:F- 

ntly become a fugitive air emissions source) by past 

operational practices at t o  radioactive materials. Lead shot has been used in 

the Plant 1 drum sho al emissions from this facility are considered not only a 

potential source tamination, but also a fugitive air source. Similarly, the 

concentration ound in landfill water samples (106 fibers per liter) suggests that the 

ntial concern as a fugitive air emission source of a 

-4- 

Radon-222 is  a naturally-occurring isotope produced from the decay of radium-226. Radon, through 

its particulate daughters, has been known to be a causative agent for lung cancer where it is  present 

in high concentrations such as in uranium mines. More recently, increasing concern has been 

expressed at the possible health hazards associated with exposures to lower levels of radon over a 

long period of time. These lower levels, elevated over the average outdoor ambient value of about 

0.2 pCi/l, arise in homes and buildings sealed from normal atmospheric dilution for energy 
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I 
1 
I 
I 
I 
I 
I 
II 
I 

conservation. Other recognized sources of radon exposure to the general public include uranium 

mill tailings piles, phosphate deposits and processing plants, and old radium operations. At FMPC, 

the primary sources of radon are the K-65 storage silos, which contain approximately 1,652 grams of 

radium-226. 

e .  

There are many sources of airborne radionuclides at FMPC that are also impor$& sources of direct 

radiation. These include the K-65 Silos (the most significant source of r*)$-$ap .. .i . piles, rubble 

piles, abandoned drums, and burial sites, each of which i s  a source of.ai&rne .. :- parhulate matter. 

.'? .. .... ;:" 

r . . 
: - &. ' - .  . . .  .'.,'.. .... ?. . .e. :. ..;:-.iz' ..-*&. .... . . , These are described in Section 4.3.2. -- ... 

As previously described, all of the major air emission sources.& e minor sources are 

monitored by the "side stream filter" procedure. 5 rces are estimated. In 

Plant 8 wet scrubbers are used to control particulate ry kiln, the oxidation 

No. 1 furnace, the oxidation No. 2 furnace, and the late emissions from 

these furnaces are not directly monitored, 'but.::!@st determined from an empirical 

relationship and the reported hours of operatio 

Oxidation No. 1 Furnaca' 7.04 

7.04 

1.47 

I 
I 
I 
I 
1 
8 
I 

sion factors could not be located. Trial burn tests performed 

In and the box furnace did not involve sampling downstream of 

their collection efficiency. However, in 1985, operation of the kiln 

alculated to  contribute 23.3 kg (or about 30 percent) of the reported 

by Martin Marietta 

. c 

3.1.3 Environmental Monitoring Program 

This section discusses the air quality monitoring performed a t  FMPC. Basically, air monitoring is  

conducted for particulates (including radioactive constituents), radon, and thoron. 

30 
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Particulates and Radionuclides 

FMPC operates seven air monitoring stations located around the perimeter of the site (see Figure 3-1 

for locations). Highivolume particulate samples are located at these stations and samples are 

collected on pre-weighed filter paper on a weekly basis. Particulate concentrations are measured by 

weighing the filters; then the filters are dissolved in acid and the solutions are 

and beta activity. Composites of these weekly solutions are used to analyz 

on an annual basis. In 1985, concentrations reported for cesium, nep tusw,  . ... plut&&m, radium, 

ruthenium, strontium, technetium, an 

(Aas, et al., 1986). 

.. 

r . . . :. 

The minimum, maximum, and average co 

summarized on Table 3-2. 

hih, and beta activity are 

FMPC does not monitor for NO,, 5 0 2 ,  or 

problems at the site. 

The Southwestern Ohio Air Pollution Coni 

monitoring stations at two schools (Cros 

rate FMPC air- 

* 
I :  . ___. .:i_. 
&. .t:.. Radon Monitorinq 

The FMPC routinely measu.&ia&n . .. . .:3 as p& of the environmental monitoring program (Table 3-3). 

,-i .. . .- .... * ..:.:- ...- .....'! i: 
-..? %* .'.:%Z ,:;..:z. ::+- *g?.:* q>*:p 

The commercially-availabk 

used to measure ra 

Until 1985, backg 

method (Terradex Corporation, Walnut Creek, California) i s  

deployed at each location for approximately 3 months. 

don were determined a t  seven site boundary stations and two 

locations were added to the program, primarily to  help determine 

K-65 silos. Six additional locations near the K-65 silos were 

. t 
Between 1982 and 1986, the overall average boundary station radon concentrations ranged from 

0.62 to 0.94 pCiA. The maximum boundary station annual average was 1.097 pCiA from station 857 

in 1982. The overall average offsite concentrations ranged from 0.66 to  0.81 pCiA. The highest 

radon concentrations were obtained near the K-65 silos. The station designated K-65 (top) had an 

average radon concentration of approxi matel y 99 pCiA. 
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5 
I 
I 

I 
Sampling 
Location 

BS1 

BS2 

853 

854 

BSS 

856 

857. 

r 

L 

. 
_I 

TABLE 3-2 

PARTICULATES, URANIUM, AND GROSS BETA ACTIVITY AT FMPC (1985)' 
FMPC - FERNALD, OHIO 

Uranium (Kin x 10-5)  eta ~ a i v i t y  (pan x 10-5) Number Particulates (ug/m3) i .8. 
.E:.. 

of ' 
Samples Minimum Maximum Average Minimum Maxlmum 

. ... .. .. . . ~ ..'.!-. 

(1)The following guideli 

a. Uranium 

b. Gross0 . 

c. Particulates 
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TABLE 3-3 

I 
I 

I 
I 

RADON STATIONS AND AVERAGE RESULTS FOR THE FMPC MONITORING PROGRAM 
FMK - FERNALD, OHIO 

‘Average f 2 u  -.. --. 

0:66 k0.61 

,;.*0.78 k 0.22 

0.72 50.56 

0.62 k0.36 

0.79 20.70 

0.86 20.38 

0.94 20.27 

0.81 50.59 

0.66 50.76 

98.98 270.36 

6.66 53-04 
~~ ~ ~ 

1.86 f 0.21 

3.18 f4.72 

0.80 f0.92 

1.37 f 1.74 

(1 )  Firstquarter results only. 
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Thoron Monitorinq 

With the presence of thorium compounc, in storage at FMPC, there is the potentia for offsite 

exposure from thoron gas (radon-220) and daughter products. Thoron appears halfway down the 

thorium decay chain. Thorium-228 ( T ~ Q  = 1.9 years) decays to  radium-224 (Tin =. .. 3.7 days), which in 

turn decays to  thoron (Tin = 55.6 seconds). Monitoring of thoron near the th;i&n storage areas is 

warranted, since thoron decay products pose health risks similar to -*&on,.'decay products. 

Monitoring of thoron off site is also necessary to  ascertain thoron backgr&dsctivit(es.::. . .  

..... .; .. 
.. -. 

. . . .  . .- . . *. .: 
=. ....... ,::A-?'. ?. . :. ..-. -.. . .*. i-i ... 
..... ;* ,<.. .*. :: 

... 
At the time of the survey, FMPC was measuring thoron at two locations]'~vr,~nalyical ...... results were 

. not yet available. 
.. .... .. ::. !... . .: .. ....... ..i 
.i... .?.. . .... .?-. .,*::: :,y. 

,b..!** .... ;' .... 
!- - . . . . . . . . .  *'. ::!. . . . .  . ::. .:::: ..... .; ...... ... y . 7 .  .. 

The Track-Etch@ method is also used to  measure thoron. 

inside a plastic cup with different semipermeable 

approximately 3 months. The first det 

enter the cup, and the second detector permits 

activity is determined from the difference 

detectors, each mounted 

loyed at each station for 

hile permitting radon,.to 

oron t o  enter the cup. The thoron 

of the two detectors. 

3.1.4 Findings and Observations 

... 
3.1.4.1 Cateaorv I 

3.1.4.2 Cateaorv II 

1. e K-65 silos may result in a pulmonary dose that 

d inhalation dose guidelines established by U.S.EPA for other 

'C 

This dose was estimated from measurements of radon activity by FMPC programs using Track- 

EtchQ detectors. The measurement of 0.5pCiA above background at the site boundary was 

extrapolated t o  the Paddy's Run Road residence, assuming that the concentration decreases in 

proportion to  the square of the distance from the source. 
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A calculation was made to  estimate the bronchial-pulmonary dose rate from the inhalation of 

radon daughter products to a person living near Air Station 856 on Paddy's Run Road. This i s  

the closest residence to the K-65 storage tanks. The average radon-222 activity, used for the 

background subtraction, averaged 0.48 pCik The above-background activity at 856, therefore, 

was approximately 0.5 pCiA Because this location is  about 0.4 miles from Station 856, the - 

activity of radon at the house is assumed to be 0.25 pCiA, about a fact 
According to NRC Regulatory Guide 3.51, the indoor dose from a 

outdoors .is 0.625 millirem/yr. Therefore, with an o 
250 pCi/m3) at the house on Paddy's Run Road, the indoo 

individual residing at the house. 

This dose would be in excess of the 75 millir dose from gaseous 

effluents from DOE facilities. This guideline specifi e does not apply to 

radon. However, in the rationakfor the gui ation is offered: 

". . . available information suggests that the 
are likely only to  have relatively small to radium-224 and 

radium-226, the sources of radon-22 respectively. The quantities of these 

expects DOE will seal up all s i i  

appropriate control action as part 

Program" (EPA, 1985). .; ir (As Low As Reasonably Achievable) ALARA 

Sampling by Argon ratory (ANL) is being performed to better define the 

. There are numerous sources of fugitive airborne emissions of 

culates at FMPC based on observations made during the survey. 

hs could cause adverse environmental impacts t o  offsite receptors. 

emissions from the fly-ash piles, especially the inactive fly-ash pile, which had been treated 

with contaminated oils as a dust suppressant, are of major concern. The concrete pad 

between Pits 4 and 5 and the dried-out areas observed in various waste pits are potential 

fugitive sources of airborne uranium. Obviously all plant roadways and other paved areas are 

fugitive sources of airborne particulates. 
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Soil samples being collected by ANL will provide data to quantify the potential effects of 

fugitive sources of uranium-containing particulates. 

Perchloroethvlene Emissions. Uncontrolled emissions of perchloroethylene, a toxic air 

pollutant, from the dry-cleaning facility present both an onsite and a potential offsite hazard. .. 
<-*: . .  _ _  . - 

.-? ..... L:?. 
Because of its toxic nature, USEPA has announced that it intends to liS4!'p&&d:qoethylene as a 

toxic air pollutant. The studies to  develop concentration lir$&.:pnd e h k i o n  control 
.. ::.:.. 

. . . . . . .  . .  
technology are now in progress. In anticipation of this occurred& .._ t & u m e y  team estimated 

that the amount vented to  the atmosphere between July 1985"&d,:.June 1986 was about 
.... .(*. .:+. ......... ; ..-. 

..';.!.,. ......... 
21,000 pounds, compared to  a permit limit of 2,475 p6 i jndk~r  ..:. . . .  ye&: This quantity was 
estimated by assuming that 90 percent of the 23,80O~oundS~pc$c%&d .... annually (July 1985 to 

;.:. .. ':.,:::! 

--. ' . t:" .:!.? 

. .::*. .... ., . .:.. ..... 
',.i:;.. ..... .:. June 1986) became airborne. "'.-.. ..... .... .;' ..... . .:.. fi.. . . . . . . . . . . .  ... .:.:.: . . . .  .::-..a :j...- 

.... :..." .... _. . ... .r. .... .:::... . . . . . .  . . .  ...., . .  .:. :._ ....;'A 

Plant 5 Fuaitive Emissions. Unco 

uranium-containing emissions at F 

Plant 5 are a source of fugitive 

A total of 207 magnesium flashes curred in the area of the Plant 5 Rockwell 

furnaces during the first 3-1/2 6. These events released uranium-bearing 

particulates into the building a ased to the outside environment 

through the building ven re considered to be a potentially 

important source controlled emissions at FMPC. 

Lead Contaminati 

lead in the PI& .. .-=I 

ination of the site soils could be the result of the past use of 

r. These soils can be resuspended and provide a continuing 
_r .z. 

source of ai&&e!&xntrations ...... .- of lead at the site. .. ,+<.x~*+..s:<~~ ;y .:.. .. ..i.i ... 
c:- . .:.L . i- -;....:. :::. _.... :: .:... * . . -* ., 1. ... - 3. r'..'.?.' 

Lead ! :.. is"$fto& ,:;+- me&?'& which air quality standards have been established. Standards may not 

be v&&&y ... :: .. this resuspension, but the lead will add to the body dose already received from 

other &c&md may possibly result in long-term health effects. 
... -B. 

* a- 

ANL i s  analyzing the lead content in a number of soil samples in order to estimate the 

potential extent of this problem. 

Plants 6 and 9 Emissions. Uncontrolled emissions of uranium-containing particulates occur 

from Plants 6 and 9 because the electrostatic precipitator (ESP) units are not fu.nctional. 

36 
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These units, the principal control for particulate emissions from various machining operations, 

have not, according to site personnel, operated for many years. The Plant 9 unit had a coarse 

fiberglass curtain that could remove the larger particulates. The Plant 6 units (not inspected) 

presumably have similar screens that appear to  originally have served .to keep the larger 

particles from the ESPs. These screens would not be expected to be ;e& . .  efficient for the 
....... :- .. '. .-..i, ... -. 5. 

. -  
removal of smaller particles. ... . . . .  ...: ,:. . . . .  ...._. -. .:.. 

.......... ..... -.. .:.. . 
,. . ...:. 

. 
.... , 

These emission sources are minor. (As discu ,"major" sources 

account for 90 percent of the uranium emissio nd 9 are sampled 

continuously. Only one Minor Events Report, mp*r detects more than 

0.1 kg. of uranium in one month, has ever been 

ANL is collecting samples to more precisely det rti cu 1 ate emissions 

released. 
..... ,: '.. .r. .... . ..:.. .\. .,".. , :... 

*:. , : ! .. 2- . -  ., :-. 
7 .  Potential Tank Farm Releases. The a "of toxic and corrosive vapors from the 

Tank Farm presents a potential f environmental hazard. The age 

and outdated design of the equip have led to equipment failure 

and subsequent spills of hazard0 

During the survey, a , continuous release of hydrogen fluoride was 

f-service tank (Tank 4). There are large quantities of 

and stored at the Tank Farm; 

and corrosive vapors. Normal load-in operations, accidents, 

lures could result in offsite concentrations that exceed generally- 

ure limits. (See Section4.2, Toxic and Chemical Materials, for 

8. Potential P&uum Releases. Thorium storage at- the FMPC was assessed to  present a 

potentially significant air pollution hazard. Potential release of airborne materials from 

thorium storage facilities under. various accident scenarios would present both onsite and 

ofkite hazards. 

. a- 

The Plant 8 thorium storage silo and i ts supporting tower are overstressed and could fail i f 

subjected to  high winds or an earthquake, according to  information provided by FMPC 
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personnel during the survey. Storage at the Pilot Plant warehouse presents a similar hazard 

from the 55gallon drums stacked with plywood sheets between layers. Some of the drums 

are leaning and could fall and rupture. Thorium storage and the direct radiation hazard is  

discussed in greater detail in Section 4.3.2. 

3.1.4.3 Cateaow I l l  

1. Uncontrolled Uranium S t  

urzriium particulate emission points at FMPC. These sour 

residents. 

Visible plumes, ind 

operation of the box fu 

oxidation furnaces, and the box fumaces-accou 

of uranium. These unco 

to their body doses. 

he rotary kiln, the two 

ated annual release of 23.3 kg 

2. Pulmonarv Doses. Urani 

offsite population than 

Maximum pulmonary do 

concentrations me undary over a &year period. Doses ranged from 

included in the cal 

ities, they are still below the 75 millirem guideline for the 

, ._.. -.. . * . . .;:- .i:..:.* 
..;<.: ..;:$. 

3.1.4.4 ?<*ofy.iV -6. 

. . :.--.,:. .. b-,.,.'.. ..: ... 

..;.:?:, .:,gz- .. .. ?.;- .. .?;.- .. .. . . . . . . .:- . .;.b ' . 
1. Uranium &&lion Limit. No detection limit for uranium calculated by the 'side stream filter .* 

method" has been established, although a 0.05 kg value is used. This practice may result in an 

underestimation of the amount of uranium released. 

Many of the calculated values for individual filters are less than 0.05 kg. The practice is  to 

report any value less than 0.05 kg as 0.0. With 10 filter changes in a month, the reported value 

i s  still considered 0.0 kg, even though the total uranium released could be as high as 0.5 kg. 
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Air Monitorina Data. Interpretation of the ambient air monitoring data from 1982, 1984, and 

1985 could result in either an underestimation or an overestimation (by a factor of two) in the 

reported uranium emissions. Modeled offsite doses are directly proportional to the annual 

uranium emissions, and hence the predicted inhalation pathway doses are considered to have 

the same uncertainty factor. 
.. 

( ='; . .  . .  
.-r.. .. :?. ,. ..:.. :.i .:. , . . .. :.i; -.;;g,:.:. .:. 

a. :i.:.. 
-... _. 

This problem is further compounded by the source emission..:c~racteri~~~~.used ... .. in the - . ., . . .  . 

modeling 1985 

onsidered to be 

inappropriate because of rain caps on many of the: ifference in source 

ffects the predicted 

maximum dose by an estimated factor of two. 

result in the selective collection .of 

has concluded that the sampling heads 

is not equal to the 

Samole Flow Rates. D rates results in inaccurate estimates of the fraction of 

rate estimate of the 

hed by quarterly, or 

le lines. The survey 

hourly or by shift, 
. .  

curacies in this estimate. 

.a- 

Thoron Monitorina Methods. Inappropriate methods are in use for determination of thoron 

at FMPC. This could result in underestimation of thoron releases. 

As mentioned in Section 3.1.3, the Track-Etch@ method is  used to  monitor radon and is  also 

used to  determine thoron. At each station, two Track-EtchQ detectors, each mounted in a 

plastic cup, with different semi-permeable membranes, are deployed. One detector, with a 
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membrane that discriminates against thoron while permitting radon to pass, is  used to 

measure radon. The second detector, with a membrane that allows both radon and thoron to 

enter the cup, is used to  measure radon plus thoron. Thoron is  determined from the 

difference in activity measurements. 

. -  

Conversations with the Sta f f  Physicist at Terradex Corporation (suppli 

detector) indicate that the detector is not applicable for precise d& 
Terradex does not quote sensitivities for thoron as it does fo 

Terradex representative, using two measurements to deri 

compounds the potential errors involved. 

3.2 

3.2.1 Background Environmental Information .. 

Soils at the FMPC are derived from the glacial 

Xenia si l t  loams. Along the western edge of 

Gennessee si l t  l a m s  and, a t  the northeast c 

ils have been mapped as Fincastle- 

y's Run, these soils grade into the Fox- 

-. .. ~ : -  . -:m:. * _..._.. * '.a<::? d!.  e?..,:. 
.;.s-l!,. 

LZ::':a 

e..::. * .. . ,..,::! 
'5. .;e.. .u;: L 

The predominant soils at FMPC are the Finca=&@X&ia, . .'. although these soils have been extensively 

modified in the production area €@cough exca.vatibn and grading, import of fill materials and road 

gravels, and the paving of roa&and:*ng$eas. ... Ci.. .. .: These native soils are light colored, with medium 

acidity and moderately higH:$&.qctivi$6r agricultural purposes (USDA-SCS, 1982). Drainage of 

.::i7-. .A .-:;. 
.. .:.?-2/ *::: .. 

:,;, .:.- 

these soils is considered 

The Fox-Gennessee png Paddy's Run are light colored high in agricultural productivity, 

1982). These soils are considered to  be well drained but subject to  

ck, et al. (1983) indicates background surface soil concentrations in Ohio to be 

as follows: 
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Radionuclide A d  vi ty (pCi/g) 

Ra-226 1.5 (dry weight) 

U-238 1.4 (dry weight) 

9 .  1 .O (dry weight) i * .;:. ..... 
Th-232 

..::.a . .::$ .:. .. 
.-t .- . . L?. . .,s.. :.:. . ri -i-. .:::.:.+. . . ::;;..>.. 

These radionuclides are naturally occurring members of the uranium and *Qrium d e .  chains. The 

concentrations can be useful when making comparisons to existing .+fiace*.:oil conc'entrations of 

these radionuclides in the area surrounding FMPC. 

.... . ..- . ..:._. . . . .  . . I. .:. , 
,.., . . .  

..;:*,:"*.* .::-:.:* :?. * :. .e. .'. .; ...- '..&. 
.,:.. t. 

. -. ;. ..:$* .... '. '. 
.. . .. . .  . .  .. 

.* * *.. 
: i. *.. . A.., a... 

Vegetation and milk samples are collected as indicators of radibn:tcEli.~.jtar2tamination of soils. All . . .. 
vegetation samples are washed 

indicative of plant uptake, not deposition on the plant 

nuclide concentrations are 

Pasture grass samples collected 6 

of 0.25 pCi/g (dry weight) in 1985 (Aas et al., 19 

were used for background comparisons. A 

control stations averaged 0.26 pCi/g (d 

flesh. 

an average total uranium activity 

collected in Indiana in 1985 

86), total uranium from the 

pCi/g (dry weight) for the 

Milk samples from a dairy in Ken from FMPC had an average 

(Aasetal., 1986). According to EPA (1985b), milk 

samples collected in Cinci 

Activity (pCiA) 

3.2.2 General Description of Pollution SourcesKontrols 

The airborne uranium released from FMPC has deposited on the soil both on the site and off the site. 

The primary sources of these releases are discussed in detail in Section 3.1.2. The surfacedeposited 

uranium poses a potential offsite hazard because it can become resuspended in the air or absorbed 

3-20 



459 
by vegetation thro.ugh the roots. The uranium can then be directly inhaled or ingested by humans or 

ingested indirectly by consuming milk produced by cows that have been feeding on contaminated 

vegetation. 

Uranium found in the soils is  primarily the result of past emissions from the FMPC metal production 

operations. Quantities of uranium released during normal oper 

than current releases, because of better controls and operational pr 

uncontrolled releases or accidents have also been a problem i 

uranium particulates released and their aerodynamics indica 

deposited on local soils in the immediate vicinity of the plant. 

Soils contaminated with uranium from air emissions can also ;"... 
contamination as a result of overland wash, stream 'cq 

mechanisms. 

3.2.3 Environmental Monitoring 

The FMPC environmental monitoring pr 

vegetation and milk samples because po 

contamination of the soil. Uptake 

des not only the sampling of soil but also 

hese media would be derived from 

oil by vegetation and cows (milk 

products) is a potential dose pathyvay t o  the sucrounding ....:... population. 
.:_. ..... , ... a: .._L.. . : .::. .:.:- . ..,. .. ...- .._:._. --. ,& '9 

C.. .% :i.ii- ;f:? *ii::.Lv!<xi -.. ........ d.. :a ~. ._.e ..... . ._ .;E. :. .:.... .. ... . .:t. .- 3.2.3.1 .. . .  - 2- 

FMPC collects soil sa 
cores, which are 2 

basis. Each soil sample i s  made up of a composite of nine 

iameter and 5cm deep. The cores are taken from the top 

82 to 1985, uranium was the primary constituent measured in soil 

environmental monitoring program. Originally, seven soil 

ere located near the air sampling stations in 1982. Eight additional locations 

in 1983, bringing the total to 15. Soil sampling locations are 

presented in Figures 3-3 and 3-4. Table 3-4 compares the uranium concentrations between 1982 and 

1985. The overall average uranium activity ranged from 1.6 pCi/g (dry) to 41 .O pCi/g (dry). According 

to Myrick, et al. (1983), the typical background activity of uranium in soi ls in Ohio is  1.4 pCi/g (dry). In 

1984, samples from 25soil sampling locations were analyzed for non-uranium isotopes. These 

isotopes included neptunium-237; plutonium-238, 239, and 240; technetium-99; and thorium-238, 

230, and 232. Only the thorium isotopes were positively detected. The overall range of thorium 

42 
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TABLE 3-4 

URANIUM IN SOIL, 1982 - 1985 
FMPC - FERNALD, OHIO 

Sampling Station 
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459 
activities was 0.4 pCi/g to  2.0 pCi/g. These values compare well with the average background 

thorium activity in soil of 1.0 pCi/g (dry) for Ohio (Myrick, et al., 1983). 

3.2.3.2 Veaetation 

.. 
Annual uranium measurements in vegetation (grass, foliage, potatoes) were 

and other foliage were analyzed for uranium at 20 locations in 1984 and 29 

locations are identified in Figure3-5. Each vegetation sample i s  a ,  

subsamples in order to  provide approximately 500grams (wet w 

consisted of all above-ground plant material from a 0.5m dia 

were washed prior t o  analysis. 

In 1984; the uranium concentrations in grass and other't6Page r a w  from 0.09pCi/g (dry) at 

Station 1 (10.5 km from FMPC) to 7.09 pCi/g (dry) at m from FMPC). In 1985, the 

uranium concentrations ranged from 0.0 9 (1 .O km from FMPC) to 2.34 pCi/g 

(dry) at Station 10' (0.8km from FMP ction 3.2.1, the average uranium 

concentration for FMPC control stations was 

....E ach subsample 

..:. 
-. . 

6 :.-.. 

Concentrations of uranium in potatoes in' nd flesh were measured at six locations in 1984 

and a t  five locations in 1985. These I gure 3-6. The average uranium 

concentrations (peels) in 1984 tion4 to  0.19pCi/g (dry) a t  

Station2. In 1985, the ave ged from 0.25pCi/g (dry) at 

average uranium concentrations in the flesh part of the 

potatoes were two orded lower in both years (less than 0.009 pCi/g [dry]). According 

concentration from potatoes collected in Indiana (control 

station) averaged 0; the peels and 0.0054 pCi/g (dry) for the flesh in 1985. 

grating on FMPC and adjacent pasture land was monitored three times in 

1985. The FMPC 1985 Environmental Monitoring Report indicates that the concentration of total 

uranium in milk is less than 0.68 pCiA. This result was obtained at both the indicator and the control 

station. The survey team estimated this concentration of uranium in milk would yield an 

insignificant dose (bone surface) of 2.49 x 10-2 millirem/year to the maximally-exposed individual. 

. c 
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3.2.4 Findings and Observations 1 
3.2.4.1 Cateaow I 

.- None 1 .  

3.2.4.2 Cateaow II 

present in the soils or vegetation. The presence of non-ur 

not known because soil samples are currently only analyze 

lide contaminants is 

m. The dose to the 

uranium, explained in 

lytical parameters 

of concern include 

0 Uranium-235 

0 Radium-226,228 

0 Thorium-232 

radionuclides are 

present in the roil. 

n operations on the site. The contaminated soil may potentially be 

nd contribute to  

Although emissions of uranium from point sources may have been significantly reduced in 

recent years, a large quantity of uranium exists on soils within the facility boundary from past 

deposition. 

The FMPC soil sampling program concentrates on offsite locations. 
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ANL will take soil and dust samples from onsite roadways and paved areas in the production 

area to  better identify this problem. 

2. Offsite Doses. Uranium contents of soils at FMPC have reached levels whereby contributions 

are made to offsite doses. This is  not consistent with the DOE philosophi& keeping levels of 

radiation and doses to the public as low as reasonably achievable ( A W j  ...:s3. ...... 

?. 

.:. :.. 
- e  ... .;:>.. 

...... . . .  

DOE uses a level, of 3SpCi/g (dry) in remedial action .~~gra&y.f.qrn acceptance of 

decontaminated areas. This same value is used at FMPC to defi';i&tbe level at which offsite 

soils are considered contaminated. Several of the soil mCi';r6&hg,mk&s ,'.!. .::. at FMPC exceed or 

approach this limit. Station3 in Figure3-3 and Stat&&:!~-'Lnd ..:: . 13 in Figure34 had 

concentrations of total uranium in 1985 of 36'64, an'd;3.?-pCi/g#iy), .;' respectively. 

'1 :..-:l..:y+ 2; ..;:..ic' 

. . . .  a .  ...... 
. 

.... 2. 

.? . .' . 
-: . d .  

Using the 35 pCi/g level of total ura 

of' uranium in edible plant tissue 

consumption of that plant tissue w 

This exposure route i s  only one co 

15 percent of the guideline limit 

t o  2 orders of magnitude larger 

te the corresponding concentration 

ximally exposed individual from 

ey team to be 6.9millirem/year. 

pathway dose and yet represents about 

ion, 6.9 millirem/year is  about 1 

all radionuclides attributed to 

. .  -. 7 .  -. f 
'a- 

Natural surfacewater bodies in the area of the FMPC are Paddy's Run and the Great Miami River. As 

shown in Figure 3-7, Paddy's Run flows in a southerly direction just inside the western boundary of 

the FMPC. The Great Miami River flows in a southerly direction east of FMPC and intersects with 

Paddy's Run approximately 3 km south of the site. The Great Miami River joins the Ohio River farther 

downstream. t 
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FIGURE FROM: FMK Environmental Monitoring Annual Repon fw 1985 

FIGURE 3 - 7  

SURFACE WATER SAMPUNG LOCATIONS 
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The intermittent nature of Paddy's Run restricts i ts use for many purposes. Because of industrial and 

municipal wastes introduced from upstream communities such as Dayton, Middletown, and 

Hamilton, the Great Miami River is not extensively used for recreational purposes. There are no 

known potable water users of the river downstream from FMPC. 

. ?. 

The US. Geological Survey (USCS) has operated a sampling station on the 

New Baltimore, Ohio, since 1966. Data extracted from USGS (1980) for the 

1978 through September 1979) are presented in Table 3-5. 

in both the water and bottom material at the New Baltimore 

ected in these samples. 

the Great Miami River upstream of FMPC, provid 

Gross Beta 

Technetium-99 :. 1.08 pcin 

U rani um-234 3.72* pCiA 

3.72* pCiA 

1.57* pCi/l 

3.57 mg/l 

34.2 mgA 60.1 mg/l 
pe concentration is the average of 2 samples, while total is the 

awdge of 52 samples. 

Atcording to  Aas et al. (1986), upstream sediment samples from the Great Miami River have an 

average total uranium activity of 1.1 pCi/g (dry weight), and the total uranium activity of fish 

samples collected upstream of FMPC on the Great Miami River averaged 0.086 pCi/g (ash weight) 

in 1985. 
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TABLE 3-5 

USGS DATA FOR WATER YEAR 1979 
GREAT MIAMI RIVER AT NEW BALTIMORE, OHIO 

. F M K  - FERNALD, OHIO 

Source: USGS, 1980 
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The FMPC site i s  at a sufficiently high elevation that flooding of neither Paddy's Run nor the Great 

Miami River would have an impact. 

3.3.2 General Description of Pollution SourcesKontrols 

, 
9 .  

i .;:. .._... ..::.:. 

This section presents a description of plant processes and pote 

media. Figure 3-8 shows the major water treatment systems an 

3.3.2.1 Water'Treatment Plant and Boiler House 

Water for use in the FMPC plant is obtained from one of thr 

and lime are added to the water for softening. Two clarr&n,:.re a d a b l e  .- for settling the sludge 

formed in this process. The clarified water overflows to, ere it is pumped through sand 

filters for polishing before transfer to a 750,0OO-@lg . .. . . .:.-. storage tank. Separate pumping 

systems are used to route water from this stopge &&f$.!..tO''id sanitary water system and to the 

.!?... 

. .  

process water system. 

The' sludge from the water treatment &$ water, boiler blowdown, and other 

boiler house waters i s  sent alternately to Tan 

is  added, the contents are mix 

7 at the General Sump. When a tank i s  full, lime 

is allowed to settle. The clear supernatant is 

ed for uranium and pH prior to discharge through 

The water from Tank9 is sampled as Manhole 175 (Outfall 00 iver. 

arate sewer system for delivery to the sewage 

itary sewage passes through a bar screen and comminuter, then through two 

nt from the primary settling tanks passes over 

two trickling filters operated in series; one acts as a roughing filter and the other as a polishing filter. 

The water then passes through the secondary settling basins, the old chlorine contact chamber, and 

the ultra-violet (UV) light disinfecting unit before going to Manhole 175 for discharge from the site. 

Chlorine i s  not used on a regular basis but is available if the UV system is not operating properly. 

I 
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459 
The settled sludges and skimmings from the settling basins are placed into an anaerobic digester. 

Once a year the sludge is  removed from the digester and placed on sludge drying beds. The filtrate 

from the sludge drying beds is returned to the system through the trickling filters. The solids are sent 

to Plant 1 for analysis, then to Plant8 for incineration. The sewage treatment plant effluent is 

monitored at Outfall OOlA prior to combining with other plant flows at Manhole 175 for discharge -. 
( ;.: through Outfall 001. . .  .: . . 

.-$....I. ::A? . :.::.. .... - .... . .i.;i. &;:. .::-. 
6 -  ::.:-. ..__ j. ..... ';..: ... 

. . . . .  ... .: . .....*' ... ; i.. ....... ... , 
.i. . . . .  3.3.2.3 Plant Process Water Discharaes Throuah the Clear Well 

ed from the General 

Sump to Pit 5 and thence to the Clear Well. 

iI burner if it "looks 

Tank 12 for treatment, whereas all other 

liquid discharges go to the refinery sum 

t solvent is filtered and.transferred to the clean 

solvent storage tanks. The pro ium carbonate to 

neutralize the acid, then cen the water from the solids. The solvent is  reacidified 

r treatment prior 

- Plant 4 - Spent liq tassium hydroxide scrubbers, leaks and washdown water from the 

*.'..;? .- :>- 
.... .-..::.? 

.;.:.:..:: 
.: ...:_ .-.1 :..< -:..= 

..:i 

Plant 5 - Cutting'&snd any waters that drain into floor sumps are lifted by steam ejectors into a . u- p 

6,000-gallon tank. Approximately three to four times a week this tank is  pumped to  Plant 6 for 

treatment. 

- Plant 6 - The only treatment system that is  regularly used to remove oil from wastewaters is located 

a t  this plant. Nonacidic and oily wastes from Plants 5, 6, and 9 are collected in a 40,000-gallon 

receiving tank. A 6,000-gallon tank receives acidic wastes. The wastes from these tanks are blended 

5'6 
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in a 4,000 gallon tank and additional acid is added, if needed, to effect separation of the water and 

oil. The oil i s  decanted into drums and sent to the Plant 9 pad for storage before disposal. The water 

goes to another 4,000 gallon tank where it is  neutralized with sodium hydroxide and then filtered 

through a plate and frame filter before being sent to  Tank 2 at the General Sump. The filter cake is 

taken to Plant 8 for processing in one of the furnaces. 

Plant 8 -This plant contains several different types of furnaces that are u I*er dry sludges 

prior to  packaging in drums for disposal, or t o  oxidize sludges prior t a f a e r  prdc'&ing in other 

portions of the FMPC. Liquids received at Plant 8 from Plants 1, u.&g.3.2; the Pilot Plant; 

and from the Plant 8 sump are pumped into tanks for neutr The neutralized 

slurry is filtered on vacuum filters, and the cake is  drummed f in Plant8. The 

filtrate is  sent to  Tanks 10 or 11 at the General Sump if the ura &pper values are within 

prescribed limits, or returned to the Plant 8 neutralization'pt$q% if- limits are exceeded. The 

vacuum filters at Plant 8 are also used to  dewater t etved from Tank5 at the General 

.. -. - 
r .  * .  

'.*.. a. 0. 

.e' 

Sump. 

- Plant 9 - Oily wastes from the machin 

hydrofluoric acid is  neutralized with Ii 

further treatment. Spent nitric acid fro; 

that process. This acid stream is  the source 

ed to Plant6 for treatment. Spent 

orted in a ,dumpster to  Plant8 for 

cladding process i s  taken to  Plant 2/3 for use in 

r in the raffinate waste. Floor drains that collect 

he treated solution is dumped to 

Tank 2 at the General Sump. 

a is pumped into one of two holding tanks. The contents of 

neral Sump, depending upon the 

ride treatment operations are a 

nt 8 and the General Sump. As a 

r, barium chloride salt may be 

or drains. The barium then goes to the Pilot Plant sump (usually TankF-loo), 

these holding tanks 

uranium content 

Buildina 12 (Maintenance Shop) - The maintenance shop generates two potentially hazardous liquid 

waste streams. Spent 1,l ,l-trichloroethane generated in degreasing is transported to  the storage 

tanks at the Pilot Plant. The paint shop also generates paint-spray booth wastewater, which is 

discharged to liquid dumpsters and transported to  the Plant 8 liquid sump for processing. 
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Decontamination Pad - Waste acid from the cleaning operation at this location is transported by 

dumpster to the refinery because of copper concentrations in the acid that may adversely affect 

operations at the General Sump. Process wastewaters are neutralized with lime and pumped to the 

General Sump. Precipitation falling onto the outside storage pad flows to  the storm sewer system. 

Plant. It is  stored for sale in Tanks 18 and 21 and in railcars at the tank farm..'' 

Tank 18 does not direct all leakage to the Tank Farm Sump. 

Waters collected in the Tank Farm Sump are neutralized with I{ 

flow into the storm sewer system. There i s  a valved. fiop the sump to a storm sewer 

as well as overflow from the sump 

nk 1 contains anhydrous NH3 that 

?rom railcars on the west tracks at the 

a n  tracks, would go to storm sewers and 

could enter this manhole. However, Tank3 is 

would vaporize. Tank 2 is used t o  store KOH 

not to the sump. 

oms and accumulated.in 55-gallon drums outside of 

the main laboratory build 

steel sump prior t o  

operation of Tanks 6 ,7 ,  and 9 has been previously discussed in Section 3.3.2.1. 

sumps at Plant6 (which received the wastes from Plants), Plant9, the Pilot Plant, the 

decontamination pad, the tank farm, and the laboratory. Tank8 is normally empty and is used to 

receive up to 50,000gallons of diverted stormwater in case of a spill. It can also be used t o  receive 

water from the production plants in emergencies. Tanks 10 and 11 are used to receive the filtrate 

from vacuum filters at Plant8. Wastes collected in these six tanks are treated with lime, the 

precipitate is allowed to settle, and the clear liquid is decanted to Pits. Tank 12 receives the 
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rafftnate from the refinery and lime is added for neutralization. The waters collected on the pad at 

the General Sump are collected in Tank4. These waters and the neutralized raffinate from Tank 12 

are transferred to Tank 5 for further neutralization, if necessary. The contents of Tank 5 are then 

pumped to Plant 8. 

t .  

The clear liquid sent to P i t5  overflows after further settling to  the Clear did.-located south of 

abandoned Pit 3. The water from the Clear Well is  pumped to Manhole 175 far.&&ha.rge to the river 

through Outfall 001 and is  monitored at the Clear Well pumphouse as OutfilJqOlC. '=. :: 
. .  ...... 

.. -. 
. . .  . . .  . . .  . . * . .  

"; ...!. . . . . . . . .  
. . .  ,.: ;. . l'.. .. ::.s ..?. ....... ..... .e.:. .. iil' .a .... .- 

3.3.2.4 Storm Sewer Svstem 

The normal surface-water flow from 

ditch originates in the northeast corner 

up storm-water flow from the east side 

from the fenced portion of the plant t 

Stormwater runoff and spills outside the "fenced area are collected by the storm 

sewer system. Normal flow in the on and pumped to 

Manhole 175 for discharge into the Gre r. The lift station discharge is monitored as 

Outfall 001 D. During storm events wh ft station, the excess 

storm sewer outfall 

ddy's Run. This ditch picks 

s excess storm water 

. 

storm water overflows through @?fall 002 tp;the stormwater ditch that flows into Paddy's Run 

south of the plant. 
:;::. . .- ...; r:.. 
, :.:z '... . .:9 

.*:7. .,:..?. _.-. 23:. c..;: *<;;%*2;?- 
c.: .. .... ...... 

'i .:$ 2.. ? ....... .... L '. ... -.. . . .  

storm sewer system also receives ground-water infiltration 

As described in the ground-water Section 3.4.4.2, a 1986 

d that 109 million gallons of ground water is entering the 

of waters in the sewer attributed to ground-water infiltration 

from 0.14 to 4.06 mg/l. Background levels in the ground 

are estimated to  be in the range of 0.0014 to 0.038mg/l. Similar uranium 

und in those extraneous waters in the storm sewer 

identified as being process/production related. The contamination of the storm sewer from all these 

sources can later translate into contamination of the surface waters at the storm sewer discharge 

points (the Great Miami River through Outfall 001 and the storm sewer outfall ditch and Paddy's Run 

through Outfall 002). 

and other waters fr 
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However, surface water samples taken in the Great Miami River show that there was no significant 

impact on this stream for the parameters measured (gross alpha, gross beta, cesium 137, radium-226, 

strontium-90, technetium-99, uranium-234, uranium-235, uranium-236, uranium-238, total uranium, 

F-, NO3-N, and CP). Technetium-99 was the only parameter that varied by more than a factor of 2 

between the upstream and downstream samples taken in 1985, and it only varied 1 .  from an average 

of 1.08 pCi/l at the upstream point to  an average of 4.59 pCiA at the point farthek'klownstream. . -  

. 

... .  .- t.. ...;ii*. . .; ri .:::;:;:a. . ..E ..:.: ...... -. -*-., :_:. -... .. :+. 
The surface-water samples from Paddy's Run reflect different results. WWeShe flu&.;des, nitrates, . . .  .:. . .  

and chlorides were not affected by the uncontrolled discharges from;t$ sit&the.gross alpha, gross 

beta, and the uranium results indicated significant increases in these psralheters. . . . .  The averages of 

the gross alpha and the uranium results varied by an orde(.i:G . . .  $tmgnitu&' .;. (lox) between the 

upstream point and the point just downstream of the confluenb$:,sf;.P&ddy's .... Run with the storm 

sewer outfall ditch. 

.._. ?:*. 

.. . . . .  

.:.. L:::.:?.. . . . . . . .  

? .: <....e ..... ..r. .?... s*.:. . . .:. .;::.::. ..... /.:i.. .;' . _:. 
7. ;.:.. 

*'i ............. 
,.'. ,?... . . .  ..: .."'..C :?a. ...... . .  F; ..?<;f2.i, ;.;, ;<: 

The storm sewer system is being upgraded by the.Fn$l&q,of a retention pond. This pond will 

receive and hold waters that currently 

These waters will be pumped for disc 

waters include the stormwater lift stat 

of First Street that tie into the dischar 

containmek capacity in the event of 

It& through the storm sewer outfall. 

to  the Great Miami River. These 

discharges from the storm sewers south 

station. The pond will also provide 

er system. The stormwater in the 

the general sump for treatment, if needed. 

g locations on site. Outfall 001 i s  sampled once a week at 

continuous sampler is  used to  collect a composite 

. The sample is refrigerated while it is being composited. The parameters 

lids (TSS), ammonia as nitrogen (NH3-N), oil and . *- 
grease (O&G), residual'chlorine (Clz) (summer only), and nitrate as nitrogen( NR-N). 

There are four streams contributing flows to Outfall 001 that are also monitored as NPDES sample 

points-the sewage treatment plant (Outfall OOlA), the General Sump (Outfall OOlB), the Clear Well 

(Outfall OOlC), and the stormwater lift station (Outfall OOlD). The discharge from the sewage 

treatment plant is sampled at the discharge from the UV disinfecting unit. This point is designated 
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Outfall 001 A. Parameters measured here are pH, BODS, TSS, and fecal coliform bacteria (summer 

months only). 

For NPDES reporting and discharge limitations, the results of samples collected at the General Sump 

and the Clear Well are combined. The General Sump sample, designated OutfaJl OOlB, i s  collected 

from the discharge of Tank 9. The Clear Well sample, Outfall OOlC, is collected the Clear Well 

pump discharge. The Clear Well receives the final liquid waste discharge f 

the plant. The parameters measured at these two points are total suspeoaisplids (&), hexavalent 

chromium fCr+6), total chromium (Cr), iron (Fe), nickel (Ni), and c o g  . A3er the separate 

samples are analyzed, the results are added together to give the 

kilograms per day) of each of the parameters discharged from th 

The discharge of the normwater lift station i s  monitore6: 

. .  r .  . a .  

grease (O&G) for 

The sixth NPDES monitoring point is the storm 

at the same point as the stormwater lift stati 

to Paddy's Run. 

3.3.3.2 Surface-Water Monitorinq 

hree points in the Great Miami River: one upstream 

of the plant, one downstrea 

points in Paddy's 

n this point and the Great Miami River. The sample is taken at this 

e is no flow at the site just downstream of the confluence of the two streams. 

In October 1985, three additional sampling points were added in Paddy's Run. These points are 

located just downstream of the railroad bridge, just upstream of the confluence of Paddy's Run and 

the stormwater outfall ditch, and approximately halfway between the other two sampling points. 

Grab samples are collected at these surface water sampling points. 
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459 
3.3.3.3 Fish Monitorinq 

Fish sampling was conducted at three locations on the Great Miami River in 1984and 1985 by the 

University of Cincinnati. One location is upstream of FMPC and the other is near the confluence of 

Paddy's Run and the Great Miami River. Average concentrations of uranium in. 1984 ranged from 

0.24 pCi/g (ash) to  0.33 pCi/g (ash), with the higher concentra 

uranium concentrations ranged from 0.09 pCi/g (ash) to 0.16 pCi/g (ash). &h 
1985 were found at the third location near the outfall of the b 

-. 

3.3.3.4 Sediment Monitorinq 

During the survey, observations were made o f t  

the outfall ditch. On June25,1986, 6 of the 

sample collector was unaware of the existenc 

technique, was consistent from one station 

equipment between stations. 

&we on Paddy's Run and 

a ,.:.:+.-:!- : .:x .~ .~  ._. ..,?,:y.#-i:??. . ... . ~ _ _  ,< .-. . .' .-= 

Sediment sampling on Paddy's Run was con&@d.i&lb&, ..::. ;.. 1984, and 1985 a t  7,14, and 27 stations, 

respectively. It is difficult to  make c ong the years, since station numbers and 

ars were observed along the outfall ditch and at the 

In 1983, uranium concentrations ranged from 

30 910 pCi/g (dry) near the mid-point of the outfall ditch. In 

(dry) upstream on Paddy's Run to 296.5pCiIg 

tfall ditch. Concentrations of uranium in 1985 

ream on Paddy's Run to  46.2pCi/g (dry) near the confluence of 

1984, uranium conc 

(dry) near the con?. 

..*:;p .:?a- . ~. ,, :.. . ;:=- 
.,..>.,I.. :8";- .. .... ). .. .. . .- . . , , ..- . ... . ~ .  . 

.Technetium-99 W&ab measured at selected locations along Paddy's Run and the outfall ditch. It is  . u- 
not known how the &election process is conducted; however, different stations were monitored for 

technetium-99 in each of the 3 years. Maximum technetium-99 concentrations were found along 

the outfall ditch and near the confluence of Paddy's Run and the outfall ditch. Maximum 

concentrations were 17pCi/g (dry) and 30pCi/g (dry) in 1983and 1984, respectively. In 1985, 

technetium-99 concentrations did not exceed 6.9 pCi/g (dry). 
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Uranium and technetium-99 were also measured at locations upstream and downstream on the 

Great Miami River. Generally, concentrations of uranium and technetium-99 in the Great Miami 

River sediments were much lower than those observed in Paddy's Run and the outfall ditch. The 

maximum uranium concentration (3.1 pCi/g [dry]) was observed 50 feet downstream of FMPC in 

1983. The maximum technetium-99 concentration (4.9 pCi/g [dry]) was .observed at the same 

location in 1985. Once again, it is  difficult to  make com 

were used in each of the four sample years (1982 to 1985). 

3.3.4 Findings and Observations 

3.3.4.1 Cateaorv I 

None 

3.3.4.2 Cateaorv I1  

1. ed surface water in Paddy's Run and 

tion of the offsite ground water. 

ies Paddy's Run and the storm sewer 

wells in the sand and gravel aquifer. 

ese locations pass over recharge areas for the sand 

d to the groundwater. Additional ..... .. :?- 

details concerning '%&q.$$en$& .E. ..:re ....... impact to the ground water are provided in Finding 1, .*,:., . . .  L... . ....... *i.&S.'? 
..,: :.... Section 3.4.4.2 .. ...g&+- .;2,- .. 'i 

.~ .:+ .r. .;. :. ::. ,:c. .;-; ...... ..:.:%I . 5%. .mi:. 

... ::: .-,:: 
.: .... ..... . .5???% %$e?* 

.i: :,.: .:.; 
2. Potential PCB Wstharaes. It is  possible that PCBs have entered the environment through 

........ *...- : - ,. .......... ...., .:.: ::* . =.. .... -. 
surfac,c,mnid3, if t hga re  present in the current or past inventory of waste oils stored behind 

the li'q$&&nerator. A substantial inventory of waste oil drums (approximately 1000) has 

been store&$@doors on an unprotected concrete pad. The chemical constituents of these 

waste oils have not been identified and could potentially contain P a s .  More detailed data on 

this problem is  presented in Finding 1 in Section 4.2.2.3. 

;':;d' .*?A- 

.;.I:'. 

'C 

ANL is sampling the waste oils and the trough around the perimeter that contains oily waste 

for PCB content. 
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3. Potential Solvent Releases. The Hazardous Substance List (HSL) contaminants, 

1,l ,I-trichloroethane and perchloroethylene, are not monitored in the effluents, although 

they are used in large quantities throughout the plant. Significant concentrations of these 

solvents could be potentially released in the wastewater without detection because no 

monitoring is  performed for th-ese parameters. 
- 

i. 

._::.:. . .::- 
if. . -... 

... .._ . .. 
-?.$..::?. 

The proposed Federal Facility Compliance Agreement will requireAmc@tqring for these 

substances on a monthly basis at Outfalls 001, 0016, and 001C:-.Y[iye larg 

perchloroethylene are used in the laundry, it could ial to enter the 

sanitary sewer system, which is monitored at 001A. 

.. ... . .i. 

ANL is analyzing for these contaminants during the 

3.3.4.3 Cateaow Ill 

1. entering Paddy's Run through 

fact that contaminated 

release of uranium. storm water in these ditches is not 

1985, indicates that several ditches on the west 

. The average total uranium 

concentration in the 85 is shown in Table3-6. The 

the plant site that discharge 

on the east side of the plant 

e storm sewer outfall ditch. Most of the waters entering this ditch 

areas outside the fence. 

ed just inside the fence, or south and east of the transformer pad, could also 

tch. However, the storm sewer system has several catch basins on the east side 

of E Street that would pick up the majority of the runoff from inside the fence in this area. 

This ditch passes under the parking lot east of the south access road where it picks up runoff 

from some catch basins in the parking lot. Just east of the point where' the waters from the 

stormwater outfall (002) enter the ditch, there is a 16-inch-diameter steel pipe that drips water 

into the ditch; According to  print 22X5500P00537, this former drainage line from the General 

'+ 
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- . _  io;> ..., :.: *-. .:z . ..,:?..-- ...... .. .*... .' . 
.... .: .... 

. 4 3 3 7  . . .  '?$. 

TABLE 3-6 

AVERAGE TOTAL URANIUM CONCENTRATlONS IN 
SURFACE WATER SAMPLES 

FMPC FERNALD, OHIO 

..... :. .: :.. ..-, 

Uranium 
( p W  I - -  

Sample Point I -  
I w3 I 
I w 4  I 

W8 I 
I w 9  I 
I w10 

I ..... - .. -. . ::-. ._: .. . --.:a. 
...!.e 

.:. ?. ...... -5.: :. :'. 
.s::::ip". _. .y'.. - 

-e::::. -&, 
..::. . .*.:-.i. 

.*,'7..?% ... 
,r-..:. . .::... .. :.. . '. . . ::::. 
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Sump and Plant 6 has been rerouted to the storm sewer outfall. Plant personnel state that the 

end of the line at  Plant 6 and the General Sump is plugged and buried. 

Outside the southwest comer of the new Pilot Plant building, inside the fence, is a depression 

that collects runoff waters and discharges to  Paddy's Run through an 8-in.ch steel pipe under 

the road. Just north of the new Pilot Plant building, adjacent to the here is  a broken 

tilefield discharge line. Water collected in this tilefield system drai& djtch leading to 

Paddy's Run. Approximately midway between these two points..is:kpqther di!&arge to the 

ditch leading to Paddy's Run. No pipe was observed, alth ,evident on the 

quiescent water surface in the ditch adjacent to the west side of 

.. -. 
' . .  , .  

The uncontrolled runoff ditch with the greatest potentia 

ditch that crosses the western fenc 

type valve that can be closed to  block the disc 

other known source of contaminati 

including the pit area south and east 

Pi t  5 and Pits 3 and 4 flows westwa 

across the road and down a depressio 

ollthing Paddy's Run i s  the 

II. This ditch has a flapper- 

dcCy's Run in the event of a spill or 

much of the area west of AStreet, 

rainage from the area between 

uthern edge of Pi t  5 and then 

~. :. .. . +.. ..:I?* * _...... - -.sr.'.. '.. 
-;.i:.. -. ::... 

#::.A 
I.:..?. <:s .":.!. 

..:/?, 

Two other ditches from the plant site &&$abdy's . .. Run just south and north of the railroad . -. 
trestle. These ditches run 

picks up seeps from th 

outside the fence 0% 

ant site, parallel to the railroad. The southern ditch 

t 5 and the area between Pit 6 and the railroad. The 

a used for a landfill, as well as surface drainage 

e plant. Spills or contaminated runoff from the 

2. . The 4,200-foot-long discharge line from Outfall 001 to the 

ater contamination. Exfiltration from 

contaminate the ground water. 

This line is  located in sand and gravel deposits that would allow any leaks to  readily enter the 

ground water. 

3. Ground-water Contamination of Storm Sewers. The storm sewer system is being infiltrated by 

contaminated ground water. Ground water seeping into the storm sewer system provides a 

conduit for transport of uranium off the FMPC site. 
66 
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The 1986 Dames and Moore ground-water study showed that 109 million gallons per year of 

ground water containing uranium at 100 to 4,000 times background levels is entering the 

storm sewer in the production area of the plant. This contamination is in addition to that 

normally associated with the storm sewer due to runoff from the drum qorage areas during 

storm events. A more detailed discussion of the ground-water contam&ion .:. :.. of the storm 

sewer system is  presented in 'Hydrogeology," Section 3.4.4.2, Finding~';--;.:..~~~~.. 

t .  

.--.. :,. :.:- 

._ .:.:.* 

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

-..:, .. -....; . . .:.. 
3.3.4.4 Cateaorv IV 

1. Hexavalent Chromium Discharaes. Hexavalent chromium': y discharged by 

FMPC to the Great Miami River in amounts that exceed the N 

The Cr+6 NPDES limitation for the combined 

was out of compliance 21 percent of the time 
limit is determined by adding 

discharged at the General Sump 

the Clear Well (sampling point 

0.004 kglday monthly average. A 

Clear Well effluent is usually an orde 

nd Clear Well sampling points 

rcent in 1984 (NLO, 1985). This 
'kitbgrams per day (kg/day) of Cr+6 

1 to  the kg/day of Cr + 6 discharged a t  

are 0.008 kg/day daily maximum and 

the amount of Cr + 6 in the 

nitude greater than the amount of Cr + 6 in the 

of the water treated in the 

to the Clear Well rather than at the General Sump 

arges to Pit 5, it is not known 

e General Sump or from waste pit leachate that is entering 

discharge point, an 

whether the Cr + 6 

the Clear Well. 

2. ty standard of 0.025 mg/l was 

it renewal application. . 

. .  

g/l at OOlB, and 0.08 mg/l a t  

001C. No uses of cyanides, other than as a laboratory reagent, were uncovered during the 

survey. 

3. Unrepresentative Samplinq. The analytical results for insoluble materials (including TSS, O&G, 

and uranium) at 001 and the uranium results at 0010 and 002 are unreliable because the 

samples are not truly representative of the stream being measured. 
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0 Filtered Samples. The filter at Outfall 001 removes some of the insoluble materials before 

the sample i s  taken. The sample pump a t  Outfall 001 (the main discharge from the plant) 

has a filter on the suction side to  prevent particles of sand or grit from entering and 

damaging the pump or the solenoid sampling valves. Although several nail holes were 

punched in the filter "in order to provide a representative sample," t&:Tesults .:. . . obtained at 

this location for insoluble contaminants, since May 1979 when .h.rRgrnp .;::: ... was installed, 

cannot be considered accurate. 

:. 

-.f .?.... ::2. 

.. :i.:-. 
6.:: .. 

..'.*. ... . . . .:_. . .. . . . .:. , . .. . i. :... <:.. .-.. 1.. . ... , . . -  . .- . . * . .  :. . . . .. ..>4::, .:;;+. ...:. . .. .... ':- .:-.,, 
Samplina Svnem Confiauration. The physical configuratioh.:,af, . .. .... the sample piping at 

.; ..ii. :*. 
0 . .  

Outfall 001 causes suspended particulates in the 

discharge concentration. In addition to the inaccuraciekca 

kally differ from the 

ythe filter at Outfall 001, 

pump can also introduce 

pump enters the top of a 

tank. When the solenoid valve is  

he side offtake to waste. Since 

rection in which it is moving, the 

m of the head tank will tend to  become 

h q m  being sampled. On the other hand, since 

the solenoid is open, the 

e head tank and into the line 

tainer. This would have the effect of making the 

particulates than the actual 

errors. As shown in Figure 3-9, the contin 

largerdiameter pipe, which acts as a c 

concentration of particulate m 

greater than is  actually prese 

there i s  no flow out of the bo 

wastewater. - 

0 . The composite samples collected at sample points 001 D and 

r to entering the collection 

moved from the sample by 

iners. The total suspended solids (TSS) or oil and grease (O&G) results of the 

hey are collected as grab 

samples from a continuously flowing line that does not pass through a strainer. However, 

the composite samples for uranium could be affected if uranium is removed. 

68 
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Pump 

Solenoid 
Valve 

i 
SAMPLING ARRANGEMENT AT OUTFALL 001 FIGURE 3 - 9  
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3.4 Hvdroaeolwy 

3.4.1 Background Environmental Information 

This section presents background information on the general aspects of the FMPC ground-water 

regime. The following subsections discuss regional geology and hydrogeologyi&-they relate to the 
.. 

site. 

3.4. i .l Geoloqy 

The FMPC lies atop an ancient river valley that.has been inf bash. The valley is  

e by an ancient river 

k occurs at a depth 

hick layer of glacial of approximately 200 feet beneath the surface of the 

s a clayey till, which is typically 20 to 

glacial moraine, is  50 feet thick in the FMPC site area. The t; 

generally clayey but is known to contain 

The configuration of the infilled 

the "New Haven Trough." 

valley is  known as 

ogic cross section of the New Haven Trough in the 

ion. Of the three 

rock, glacial outwash deposits, and glacial till), only the glacial outwash 

to  be a reliable 

I is  reported to 

contain perched water above the main aquifer within the glacial outwash deposits. 

The glacial outwash deposits within the New Haven Trough are part of the major buried valley, 

which ertends from Dayton, Ohio, t o  about 15 miles west of Cincinnati, Ohio. The aquifer associated 

with these deposits has been characterized as one of the most productive sources of ground water in 

the midwestern United States. Typically, the ground water occurs at a depth of 30 t o  50 feet below 

70 
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the ground surface within the trough. Individual wells within the buried valley have reported yields 

as high as 3,000 gallons per minute (gpm). 

In the site vicinity, the buried valley (or sand and gravel) aquifer is hydraulically separated into upper 

and lower units by a blue clay layer (see Figure 3-11). The blue clay layer is approximately 10 to .. 
i -:, .- . 

a .  20 feet thick. . -_ ._. :.. 
,.-p5.. >:A?. . .. .+.:. ,s.:;.:.:s. . . . .. .. . .. 

-, :::'. .. 
Ground-water flow within the buried valley aquifer beneath the FMPC . ... is-?i.okight I... to b$ginate north 

..::-e. 

, . . ... 

at the FMPC i s  

along the western 

o occur vertically 

poorly understood. However, it i s  postulated that shallow-pet 

Use of the buried valley aquifer in the vicinity of ph!l to be in excess of 37 million 

dition, most local 

bicarbonate type 

ith total dissolved solids ranging between 300 and 

as constituents 

und-water supplies, although the level and extent of contaminating some of '' 

'-surface water int r. Other contamination was linked to agricultural application of 

scription of Pollution Sources/Controls 

Sources of ground-water pollution at FMPC consist of various known' and unknown releases of 

contaminants (over time) to other media. These releases subsequently affect ground water. 
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In general, the major sources of ground-water contamination a t  the FMPC Site can be identified as 

follows: 

0 

0 

0 

The production area. 

The waste pits. 

Surface water discharges from the production area through the sto&-'&wer outfall ditch 

to  Paddy's Run. 

-.  

The production area is  a source of contaminants because of the use!.&$d ~~ .:,_ se&ase..o! ... . . . chemicals and 

radioactive materials in the production operations. Storage . of * I  contamihatkd ... ::-_ production materials 

on porous soils, spilldaccidents, and process releases of surfac&&fer..,and . .. .i: ... "aGborne contaminants .-.'.- c:::..::!. 

have caused a build-up of pollutants in the soil and ground w&!k<f$t&production ,.:. .. area. This 

build-up acts as a source for continuing release of pollutant;'&&?e . .. gr&$'uj .;' water. 

..... .:; :e. .'. ...:...;.i. 
. . . -.. 

.*:. 6: . 
..; , -1. 

and radioactive wastes since the 

been carefully tracked and has not 

d for the construction of these pits, 

inment of pollutants. Thus, releases 

nt the single most concentrated impact to 

been easy to  accurately re-create. Engin 

trenches, and landfills do not meet the c 

from this waste management area pr 

ground-water quality. 

er system in the production area are primarily a 

lated radioactive particles washed from the site during 

storm events. 

Other sources of g vidually but contribute significantly 

I Monitoring Program 

-ai 

This section presents a summary of the FMPC monitoring program and the results of this program 

(environmental monitoring data). The following subsections discuss 
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The ground-water monitoring program, which includes well location and construction; 

,sampling frequency, procedures, and monitoring parameters; and sample analysis and 

quality assurance. 

The results of the monitoring program, which includes a discussion of ground-water - 

quality for the perched and the sand-andgravel aquifer both on and &$site. . .  
,. 
. . -  ...... :::... ..:;':;-;.<-,~;~;/*. -.::: .. 

.-:i_.* ....... 6.. :. ?.. . . . . . . . .  . . :. . ...._. .......... , ,:. .... FMPC Monitorina Proaram . . .  . . .  . .  - .  .... .:;::. .::<{.?. ...... , . .- ..*.. **.-... i.2:: '.'. ... .. 
Well Location 

The ground-water monitoring program at FMPC consi 

shown on Figures 3-14 and 3-15. The majority of these 

and only five wells monitor the perch 

monitoring system i s  included in Table3-7, which, 

aquifer monitored. 

and 25offsite wells, as 

and gravel aquifer 

mary of the total 

The majority of onsite wells are used f 

domestic or industrial water supplies b 

by FMPC) in the sand and gravel aquifer w 

typically used for 

alled "test wells" 

Additional onsite monitorin 

Well Construction 

The site test wells 

re of steel or brass construction and lengths of screen vary. Lead was 

details are not 

the locations o 

The onsite production wells were constructed in 1951. Each well has an outer steel casing 38 inches 

in diameter set into the blue clay, which separates the upper and lower sand-and-gravel aquifer. The 

inner casing is steel, 26inches in diameter, and extends into the lower sand-and-gravel aquifer. 

Twenty-foot screens were installed in each well. 

77 
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jure From: Feed Materials Production Center Environmental Monitoring Annual Report for 1985' 

FMPC ONSKE PRODUCTION AND TEST WEU LocmoNs . 
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igure From: Feed Materials Production Center Environmental Monitoring Annual Repon for 1985 

OFFSITE MONITORING WELL LOCATIONS FIGURE 3 - 1'5 
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TABLE 3-7 

SUMMARY OF MONITORING SYSTEM, 
TOTAL GROUND-WATER MONITORING WELLS BY AQUIFER 

FMPC - FERNALD, OHIO 

.. 
i :. ONSITE MONITORING WELLS ..- '. 

I .......... I .. '....' 
'<: 5. .... ..... ..... , .- .: . 

6 .  ::..a '1. , .:. -j . .?. 
..... :... *'.?.. . . . . . . . . .  ,,. ............ :-...*- _:... ..... .e .... .::E> . .: ..... ..1, 

.*. .... ...... :.. .-'.;:';.c '...+ +. 

a;, =., 
'.. . . .  - e.. ..:?.. 

.. 
... ::. . 

.%..- .. .:: 

. .  :. , %;-.?!* 

OFFSITE M O N I T O ~ ~ N ~ W L ~  

I 25 "'-;.:"*:. I -'Sand + gravel. I 
.... 
geologic 

3-59 



459 
The monitoring wells installed in 1984 and 1985 are all constructed of 4-inch-diameter PVC. One well 

i s  constructed of Ginch-diameter steel with stainless screen. Screen lengths vary from 5 to 15 feet in 

length. Screened intervals are sealed by a bentonite layer placed in the annulus above the screen. 

Offsite wells used for monitoring are of varying construiXion. The majority of the offsite wells -. 
i 1. . -- . currently sampled have no construction documentation. . .  

.. __... .... . ... :. .. -.:.-. -. . ... ... .. . . :. .. . , . . .. . . . . . : , ::: . , i .  .. . . . .  
Samdina Freauencv. Procedures, and Monitored Parameters 

. .. 

Table 3-8 presents a summary of the well-sampling frequencies. a 

analyzed during each sampling interval. The chemical parame 

in Tables3-&, b, and c. The monthly sampling by the FMPC 

n in 1965, is the longest 

continuous sampling effort for ground 

'Monthly sampling of offsite wells is conducted. 

personnel. 

elevated radionuclide levels in ground wate; 

sampling effort are used as part of the o 

effects of FMPC operations on the local e 

ntal Safety and Health (ES&H) 

o the discovery by Ohio EPA of 

. The analytical data obtained from this 

ing program to assess possible 

This sampling effort was be 

The quarterly sampling is con hired by FMPC to perform the 

or. This sampling effort was 

ter monitoring at FMPC for Waste Pit  No. 4. Although only 

owngradient of the waste pit, are included as part of the 

,FMPC, a total of 40 wells are sampled. This program is  currently 

present, however, a second 

to provide four quarters of 

ents in ground water on site 

four wells, one up 

Sampling procedures and protocol were observed during the survey effort. Collection of samples was 

observed duringla typical monthly sampling event performed by WTP personnel and a typical RCRA 

quarterly sampling event performed by ES&H personnel. Selected groundwater samples were also 

obtained by the survey team for analysis by Argonne National Laboratories. A total of 10 wells (IS, 
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TABLE 3-8 

SUMMARY OF MONITORING SYSTEM 
SAMPLING FREQUENCY AND CHEMICAL ANALYTICAL PARAMETERS 

. ti- 

22 
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TABLE 3-8a 

MONTHLY WTP ANALYTICAL PARAMETERS(2) 

..... . .  ..... ?. 
i;.; 

. 

. 

- -  
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TABLE 3-8c 
QUARTERLY CONTRACTOR ANALYTICMPARAMETERS 
PACETWO 
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I 
I 
U 

lD, 3, 4, 5, 85, 8D, 10, 11, and P-1) were sampled by WTP-personnel. Three wells (145, 16D, and HKS 

[Offsite Well 121) were sampled by ES&H personnel. 

The monthly sampling of onsite wells is performed by obtaining water samples from the discharge 

lines of pumps dedicated to each well. Pumps have variable capacities ranging from tens of gallons 
z 
i -'* .- . per minute (gpm) to  a rated 700 gpm in the production wells. . .  . .  

84and 1985. The 

survey effort observed the sampling of two of the newer PVC wells and a 

sample handling. 

During the survey team visit, ground-water 

were sampled by WTP personnel, and we 

{obtained from five wells. Wells 5 and P-1 

L results and the 1985 RCRA parameters. However, 

and 12 were not evident previously. Significantly higher 

levels of gross alpha a 

each event 

3.4.3.2 Environmental Monitorina Data 

Ground-water monitoring results of FMPC, although not formally documented in the Environmental 

Monitoring Report until 1983, date back to the 1960s. Records obtained from monthly monitoring 

86 
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TABLE 3-10 

LABORATORIES RESPONSIBLE FOR ANALYSIS OF GROUND WATER 
FMPC - FERNALD, OHIO 
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data in the test wells extend back to 1965, and consultants' reports from as early as 1960 provide 

additional data. Sampling from 1983 provides further data. A summary of the monitoring data is 

provided in AppendixG. This summary presents an historical perspective on the ground-water 

contamination at FMPC. 

3.4.4 Findings and Observations 

3.4.4.1 Cateaow I 

None 

3.4.4.2 Cateaorv II 

... 

1. ' t ; h j t e  and offsite ground water is 

the ground water is  used as a source 

ified a large area of uranium contamination in the 

d the entire western site boundary 

anium concentrations mapped in 

ound uranium concentration was 

ium at elevated levels (in fact, the 

found in any sampled well) in ground water in three offsite water supply wells 

had average 1985 groundwater 

uranium concentrations of 140.00, 204.27, and 31.15 pCi/l respectively. None of these wells 

are currently used for potable water because of the uranium contamination. 

The sources of the ground-water contamination identified by Dames and Moore included the 

waste pit area and the production area. The highest Contamination of uranium that occurred 

in the offsite wells was attributed to the downward infiltration of contaminated surface 

91- 
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Eigure From: Groundwater Study Task C Report, Dames & Moore. 1985 

I 
I 

._.. ., ..: ... : I .... 
*.F;:$ 

.:.':..I. .. ..:.: 
APPROXtWATLTE EXTENT 
OF ABWE -BACKBROUND 

URANIUM CDNCEMRATIWS 
m r n m a m m o . . l l o m r u n r  am 

YQI '-cur' m s m  

APPROXIMATE EXTENT OF ABOVE-BACKGROUND 
URANIUM CONCENTRATIONS 

FIGURE 3 - 16 
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water derived from Paddy's Run and the Storm Sewer Outfall Ditch into the sand and gravel 

aquifer. 

Potential uranium contamination east and southeast of the site has been preliminarily 

identified by a 1986 study by IT Corporation (see Figure 3-17). The basis for these preliminary 

findings i s  uranium levels in groundwater samples above background con&htrations. 
.. 

Contamination in Perched Ground Water. Shallow (perched) ground water d't6ih the till has . *-a. 1 . . . . .  . . -  . .  . *. .' 

:+ 
.... .. ... : ".,.?. . ..-.? ........ ..... . . . . . . .  

been contaminated in the following areas: 
... '?.''. ....... >&' .*. 

0 The waste pit area. 

0 The production area. . .  
0 The area west and slightly south of the productio6:area. ''*-.:.. I .' . . .  -: e. 5' ..... .... T'. .. .:-,. ... ..... . ?;.;....: .... -3, ..:: * . . . . . . . .  . -. ;.. ;E' 
In the waste-pit area ground water has been cont&&&%ed .... by both radionuclides, sulfate, and . . . .  .;. :,".. ?,. 

.%'fact, a total of 32 parameters were 

h e r  in the three shallow wells around 

r from these wells ranged between 0.29 

ged from 43 to  1370 pCiA and from 94 to 

Waste Pi t  4. Uranium concentrations' 

1,340 pCi/l, respectively. 

production area, a 1986 study by Dames and Moore 

uranium at levels 200 to  4,000 times 

he production area storm sewers that 

rformed during this study estimated 

ltrates the storm sewers at reported 

background concen 

hwest of the production area and a spring west of the production area exhibit 

ve background levels. The spring, 

which is south of the K-65 silos and flows into Paddy's Run, has a reported uranium 

concentration of 1.88mg/l. The ground water from Well TP-20 exhibited an above- 

background uranium concentration of 0.0410 mg/l in 1985. Gross beta was 77 pCi/l. 

9 3  
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3. Chemical Contamination in Sand and Gravel Aauifer. Ground water in the sand and gravel 

aquifer on site is contaminated by constituents other than uranium. Historically, chlorides, 

nitrates and sulfates have been detected above drinking water standards in the ground water. 

For example, on May 15, 1965, use of Production Well 1 (P-l), installed in the lower sand-and- 

gravel aquifer, stopped as a result of contamination. In June and July 1 9 a  chloride levels in 

Well 1s ranged between 17 and 27 mgA and nitrate levels ranged be 

Significant levels of contaminants were also discovered in Web 

ground water had a chloride level of 300 mg/l, nitrates o 

October 1965, Well 7 contained 1,430 mg/l of chloride, 

sulfate. These levels exceed presen? drinking water stan 

background levels. 

ai in excess of general 

4. Offsite Use of Contaminated Ground Water. U inated ground water is being 

used or has the potential to be us 

The shallow well a t  .the Knollman Fa 

secured and allows for unrestricted ac' 

because of this condition. Additi 

for a local industry. Although no 

i2 )  has an outdoor spigot which i s  not 

potential for human or animal exposure 

g used to  supply process water 

ply, treatment of the water for 

m the WTP laboratory indicates that the ground water 

production wells have increased substantially in the past. A contaminants i 

hloride to  more than 200 mg/l by 1970. These levels slowly 

concentration in this well exceeded the National Primary 

ter Standards twice. 

Well P-2 shows increases in chloride concentration to greater than 250mg/l (drinking 

water standard) in 1969 and 1970. Levels declined to  less than 20 mgA by 1980. 
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0 Wells 9 and 85 have also shown significant increases in contaminants since 1965. 

0 TOAB well (The Old Administration Building) has shown substantial increases in 

groundwater contaminants. An example of contaminant levels in mg/l is  shown in the 

following table: 
C': . .  . .  

4/71 

4/73 

4/75 
. -  

' 0 : : .  ........ .:.. --.... .:.e. ...... . . . . . . . . . . . . . . . . .  .... .:.r .:: .:;:;. . . . .  .1. . . . .  . . .  ......... &.*. .... "'2 ....... .. ;s 
1.  .?.. .e- . . . .  

Radionuclide data were not available in,, 

comparison, the 1985 levels in TW-10 

470 mg/l, respectively, and the ur 

alpha, and possibly gross beta 

ta for these wells. However, for 

, and sulfates were 76, 155.6, and 

n was 13.88 pCi/l. Sulfate, nitrate, gross 

II above National Primary Drinking Water 

Standards (NPDWS). ... 
.+r *-i if .: :..L? 

.%. si?:',:- .:::?-. .... . ..?. . -:: .... '3 -q,>:: :.- +:% .;..:i- 
s>,;**;?? ;i: ;.- -. ....... ':a- 

*:e. 3.4.4.3 Cateaorv Ill 
...... 

' . .:. -.- . .- 

1. und-water flow patterns are not completely characterized, 

entia1 contaminant migration pathways. The groundwater 

equately characterized in either of the following: 

and gravel aquifer. 

. a- 
Although a 1986 study by Dames and Moore indicates that substantial quantities of shallow 

groundwater exist in the production area, no shallow wells exist within the production area. 

Therefore, the horizontal and vertical extent and flow regime of this zone remains 

uncharacterized. This lack of data is significant in light of the fact that the Dames and Moore 

study indicates that these waters are contaminated. 
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The shallow groundwater regime has only been investigated in the vicinity of Waste Pit  4 by 

three wells. No other wells are installed in the shallow ground water in the waste pit area. 

Only one shallow well (TP-20) exists outside the waste pit area. Springs or seeps likely to be 

associated with the shallow ground water have not been fully characterized or identified on 

or off site. 

A component of flow (which could allow for move 

the sand and gravel aquifer has been postulated 

known component of flow is toward the south. T 

suggests that a groundwater divide may exist beneat 

monitoring wells exist in the production area, a n 

data necessary to  resolve this issue. 
1 '- . ... .-:: .. . . . .._... 2.:: ,;. . . . . .e* ..::: ,=:;.. . .. .... ;.:, ii. ji;' 

... ...._. ...... :.. .. , .. . -2. .. 
2. Ground-water Data Base Gam. Significant.d.ati?&ps i .:.6. have been identified i n  the FMPC .; -2. 

ground-water program which Ii 

operations on the ground-water 

nding of the impacts of FMPC 

lude the following: 

0 The lack of ground-water che the production area. 

0 The lack of a data nantly nonradiologic ground-water parameters in I off site wells. 

I 0 The lack of a cok ory to  identify all potential receptors. 

of the radioactive potassium40 concentrations in I 
I 
I 

ction area in the shallow ground water ,and only 

quifer. No information from wells is available 

immediately southeast or east of the production area. Therefore, only extremely limited 

information exists. 

Twenty-five wells are monitored off site. However, only three of these wells are analyzed for 

parameters other than nitrate and uranium. Parameters other than uranium and nitrate have 

been identified in the groundwater in onsite wells. This lack of data in offsite wells could 

I 97 
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result in the failure to  identify the occurrence or lack thereof of site ground-water 

contaminants. Along these lines, a complete inventory of all potential offsite well users has 

not been performed. Potential receptors could be missed. 

Offsite Wells 19 and 20 (Figure 3-15) have reported gross beta concentrations in groundwater 

potentially in excess of the NPDWS. According t o  site personnel these g s - s  beta levels have 

been attributed to potassium4 and are considered to be non&..[(t!ptd. However, 

potassium40 has been found in onsite ground water (asxKiat@'iiui!h *- - .  thew&te pits). A 

t 

. .  -.....: .. 
. -- 

. . . .  
definitive document and/or set of data is not available to subsQ@;ate,thkSite'! finding. .. -. - ..... :*-- ...... =.. -.. ..... ..... '.. ::*. .. :. . . . .  *.: . * .. ..i L. .. .,;.i:;'... 

.: ..!* ... =.-<.. .::s* 3.4.4.4 Cateaow IV .... .*,::.'. :?. ............. .- 
...-: :.. .. 
.... ..- .. ;z* .-': .. ..i .. :- 
...  ..... 

1. Ground-water Samplina Proaram. The validity of id@d-wa&contaminant . . . .  data collected 
-: ._ ..- 

0 Well construction of older 

0 Sampling procedures. 

0 Well placement. 

Well security and maintenanc 

. 

ples taken from the old test wells (constructed in 

1959 and 1965) may well construction materials. According to  the 

s contain brass screens and lead seals. Steel casings are 

sampling of the production wells and older test 

analytical results and generate questionable 

n for hours after sample collection. 

Using non-laboratory-prepared sample bottles. 

0 Collecting "stagnant' water from improperly purged wells. 

0 Allowing surface contamination of bottles. 

0 Lack of 'hygiene" in the use of water-level measuring devices. 
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Sampling of Well 145 for the RCRA program resulted in the placement of a submersible pump 

directly on the ground surface. This procedure has the potential to introduce surface 

contamination into the well. 

. .  - 

_Wells 15 and 5-have become contaminated with oil as a result of leakage from the surface 

mounted pumps. The oil is  several inches thick in Well 15. In addition, 1 D, 4,8S and 8D 
are open to the atmosphere, a factor which could allow airbor 

objects to enter the wells. The 01 

I. 

Upgradient Well 12 used for t 

provide data on ground-water quality parameters for e 

the ground water in the sand 

bedrock. As a result, upgra 

program. 

r&ed. primarily within the 
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4.0 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS 

4.1 Waste Manaaement 

- 2. 
4.1.1 General Description uf Pollution Sources/Controls 

<.i!, ..-.:.. .....A - .::- .: :.. 
.-..r. :,,:2=. 

This section describes the waste sources at the FMPC by category: hazardos3mxed,.(hazardous .;::: .. and 

radioactive), radioactive, and nonhazardous. The largest portion of the . .ijl&%q,stream$.&om .. , FMPC of 
.. ::.:-. 

, .. .. i. 
concern in this report contain potential mixed wastes. 

. .  

4.1.1.1 Hazardous Waste 

The majority of hazardous waste generated at  FMPC is  sub xed with radioactive 
..-. . 

PC Resource Conservation and 

year of out-ofdate chemicals from 

waste streams will be discussed in 

Recovery Act (RCRA) Part B permit application is  

the mixed waste section below. 

rdoudmixed waste reported 

t Warehouse, and the Pilot 

ent operation that converts 

.. ::-. . :. 
Table 4-1 depicts mixed waste stream management information expressed in the 

RCRA Part B permit application. Waste generation points; waste 

points; and waste types and quantities are included in this table. 
;'.& .:>+ 

. .++2 
.?:..:. . :s- ..._ >; :,. :.:y .:..- 

..:: . % 

The following &&aphs describe specific potential mixed waste stream from each major process . u- 
building at  the FMPC site. 

Plant 1 - The Samdina Plant. Water from the spray curtain in the paint booth on the drum 

reconditioning line i s  transferred to  a dumpster and hauled to  the Plant8 sump for disposal as 

needed. The water may contain lead-based paint, lacquer, and solvent wastes that may be 

hazardous. In addition, xylene, a listed hazardous waste generated in this operation, is placed in 
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55-gallon drums and transported to  either the Plant 1 pad or to  Plant 8. Plant 1 has a hydraulic drum 

compactor that has occasionally leaked to the compactor sump. The compactor sump water has 

been sent to the oil burner if it "looked oily" or to  Plant8 if it "did not appear oily." The fluid has 

not been tested for PCBs. 

.. 
The Plant 1 drum reconditioning unit may be the source of a low quantity of hi&rdous waste. The 

peelable paint that lines the paint-spray booth may be lead-based or have chtbm@m.pigments. The 

peelable paint is periodically removed and placed in drums for transport,ta:el$er Pla& for storage 

. .  -.....; .. 
a -. 

: : . . 
or Plant 8 for burning. 

.... ..:. ...... :-. 
Plant 1 has a large drum storage pad that is suspected of t$k&usgd . ':!. "-; : t&&ore hazardous and 

..... *:"I:!'. - . . . . .  .:.. ..... .-::: -.i . .: radioactive mi xed waste. . ..,--;:. .. 

ities of 1,1,l-trichloroethane 

htabula, Ohio, is located in 

are now in storage a t  the 

contaminated with PCBs from past operations a t  

Plant 1. The still bottoms from that operation 

Plant 2/3 - The Refinery. The Refinery inual regeneration of the 

Solid waste is removed 

are drummed and sent to 

e filters in the hot raffinate building of the refinery 

g. This activity generates approximately ten drums of 

. Both centrifuge and frame filter solids are suspected of 

containing barium, a 2 entitled "Filtration qnd 

Evaporation" stat r radium control. The 

s more than 20tons of 

withdrew 5,750 pounds 

Plant 8 for uranium recove 

complex are used annuall 

s the third largest low- 

level waste stream at FMPC The material was subjected t o  the EP toxicity test and was not found to 

be hazardous. Neutralized raffinate is now packaged at Plant 8 for shipment t o  the Nevada Test Site 

(NTS), but none has been shipped t o  date. 
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The waste oil burner and solid waste incinerator, which were deactivated in early 1986, are located 

in a building outside of Plant 2/3. The waste oil burner was combusting a number of process liquid 

wastes including Plant 6 wastewater system decant oil, plant oily sump water, waste solvents, and 

other waste cutting oils. These and similar liquid wastes are now stored in barrels on a concrete 

storage pad adjacent to  the oil burner. 

Plants 5. 6, and 9. Individual mainte.nance shops th 

degreasing of equipment are located in these plants. The 

9 drums of waste 1,1,1 -trichloroethane per year. This hazard 

drums and sent to  the Plant 1 storage pad or the Pilot Plant hazardous 

wastewaters is located 

at this plant Nonacidic and oily wastes from Plants 5,6, a 

storage. The water is  filtered through a plate and f 
processing in one of the furnaces. 

Plant 8 - ScraD Recovew Plant Plant 8 gene; 

Iter cake is taken to  Plant 8 for 

es from Eimco and Oliver filters and from 

os. 1 -and 2, rotary kiln, and calciner. Wastes 

Plant8 treatment tanks. The filter cake contains 

hazardous materials from other processes. Similarly, 

y contain hazardous wastes. Feed materials to  all furnaces 

uranium but may also be 

will be tested t o  det 

- Plant 9. Non-oil ant 9 processing are collected in floor drains and pumped to the 

* z 
The Pilot Plant The Pilot Plant warehouse contains storage space for drums of hazardous waste and 

thorium. The hazardous barium chloride waste is generated at the RMI Extrusion Plant in Ashtabula, 

Ohio. These hazardous wastk are from the processing of FMPC materials, and FMPC has 

contractually agreed to  accept the wastes. FMPC receives shipments from RMI several times per year. 

These shipments are manifested and the drums are properly marked. The drums are stacked on 
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pallets on a cement slab curbed on three sides. The fourth side is  composed of a wooden plank that 

allows a forklift t o  enter the slab. 

The Pilot Plant contains a hazardous waste treatment system that transforms the soluble barium 

chloride to the insoluble barium sulfate solid. This system was a prototype to prove the feasibility of 

the process and must undergo modifications prior to  its continued use. The bar 

from the system is packaged in 55-gallon drums and sent to  Plant 1 for assay.. 

the waste drum contents to  remove 

chloride salt may be released to the flo 

would go to the Pilot Plant sump (usually lank F-loo), which is  pum 

Sump, depending on the uranium content of the solution. 

.. 

The Pilot Plant stores liquid hazardous 

records of tank inventory maintained at  

solvents or contaminated oil. These tanks are sq 
hydrogen, chloride, fluoride, sulfur, ph 

FMPC Part B RCRA permit application id 

FMPC hazardous waste management plan 

The Part B permit application indicates t 

sources of these materials. In addition 

hane, iron, sodium, and pH. The 

e as waste 1,l , 1 -trichloroethane. The 

material is  also contaminated with PCB. 

enance shop, garage, and paint shops are the 

unspecified waste liquid. 

e maintenance shop generates two potentially hazardous liquid 

rates paint-spray booth wastewater that is  discharged to  liquid dumpsters and 

The Laundry. The FMPC laundry produces a solid waste from i ts  perchloroethylene filtering system. 

Perchloroethylene is used as a dry-cleaning agent for protective garments used at FMPC. The dirty 

solvent is processed through a diatomaceous earthlclay filter media to  remove impurities. The spent 

filter media is laden with perchloroethylene and is packaged in 55-gallon drums that are taken to 

Plant 1. The laundry generates approximately one 55-gallon drum per week. 

1 0 4  
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Laboratory. The main laboratory generates waste solvents and spent chemical solutions that are 

collected in carboys in individual laboratory rooms and accumulated in 55-gallon drums outside of 

the main laboratory building. The main laboratory generates an estimated 4drums of waste 

quarterly. There were 12 drums of waste solvent stored on a grassy area directly behind the building 

at the time of the survey. There are plans to  construct 

laboratory to  provide a more secure storage area for the waste solvent dru 

transported to  Plant 8 for processing. 

-. 

aste drums are 

Liquid wastes poured into sinks and drains at the laboratory are coll 

prior to  being pumped to  Tank 2 a t  the General Sump for tre 

occasionally drained, and the accumulated sludge is pac 

Plant 1. 

testing has been performed to  determi 

wastes in Pit  4. 

s been contaminated by hazardous 

Other Solid Waste Streams. FMPC gen eous solid waste from a number of plants and 

further processing or disposition. 

rap metal storage pile behind the 

has extended beyond the asphalt 

00 tons of contaminated iron and 

ktormwater system and onto the ground beyond the pad. A 

I, ceramics, machinery, and other items is  not in current use. 

minated bumables stored on this 

ins a large inventory (1,350 tons) 

d runoff from this pile flows to 

decontamination building ( 

pad, which serves at its ba 

'a- 

4.1.1.3 Radioactive Waste 

The majority of the solid wastes generated at FMPC are low-level radioactive wastes (LLW). The 

three largest categories of LLW are depleted magnesium fluoride (MgF2) slag, slag-leach filter cake, 

and neutralized raffinate. Depleted MgF2 slag produced in Plant 5 was deposited in Pits 1,2, and 6 in 

the past. It is now drummed and stored on the Plant 1 pad or packaged for delivery to  NTS. 
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Slag-leach filter cake produced in Plant 8 from the Eimco and Oliver filters was formerly deposited in 

Pits 1, 2, and 6. Neutralized raffinate is  produced in the Refinery (Plant 2/3), treated in the General 

Sump, and pumped to Plant 8 where solids are removed by rotary vacuum filtration. The neutralized 

raffinate was previously deposited in Pits3 and 5. FMPC produces approximately 48drums of 

depleted MgF2 slag, 27 drums of slag-leach filter cake, and 9 drums of neutralized raffinate daily. 

The majority of the waste is now drummed and stored on the Plant1 &rage pad. Other 

high-volume LLW streams include air pollution dust collector residues, scr&&&and wet filter 

cakes. Table42 depicts the 1986 estimated daily generation rate of + t ' W C  *-.. . LLh-heams. The 

major chemical components of the waste are oxides and nitrates of co&&, al'iijnum, iron, calcium, 

and uranium in various oxidation states; magnesium fluoride; and traces bffFge magnesium. 

t. 

. .  
--._ 5. 

. ., 
-..;-. -. !+. .. Cb_...' 

-. ..- . - .. :: . .: :. .?.?.?. 
.?'.i%?.:.:. .. 
..:':,,, ..<!.:.?.- , .:.;* . . .. . . _  -;.. -.* 6::'. ::!e 

The FMPC generates burnable LLW waste streams from the proce&ib?&.W&e wastes are composed 

of decant oils from the Plant 6 wastew 

other general wastes. Table 4-3 depicts the quantities 

minated wood, filters, and 

The storage of LLW and recoverable ura 

The Plant 1 storage pad is a U-shaped cement SI 

inventory of nearly 35,000 drums scheduled. 

approximately 10 years old. Plant 1 pen 

nsibility of Plant 1. 

d currently has an 

sposal. The oldest drums on the pad are 

leaking drums and drums in poor condition. 

uate spacing and 

d crumbled, with 

rmwater sewer, 

drums examined were marked with the FMPC drum 

identification system num 

documentation i s  

f the pad found drums of newly-arrived spent perchloroethylene awaiting 

storage, yet the no record in the computer data base of this or any perchloroethylene waste 

shipments stored at';;le Plant 1 pad. FMK has not included the Plant 1 storage in the RCRA Part B 
permit 

-, 

Approximately 2,500 other radioactive waste drums are stored at other locations throughout the 

FMPC facility. These drums contain miscellaneous wastes such as contaminated gloves, glass, and 

concrete. Table 4-4 identifies the location of these drums. 
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Contami . .  natv&%@s, Soil, Gravel, Ceramics 

Pi&faIl$bxidizea'hnetal Oxidation Feed 

i 
1. 
4 
f 

ci; 
1 
I 

0.01 

0.01 

TABLE 4-2 
1986 PRODUCnON ESTIMATE OF LOW-LEVEL WASTE 

FMK- FERNALD. OHIO 
I Waste Stream 

- 4 8  

s . 3 7  
. -  Depleted MgF2- . .  

Slag Leach Filter Cake, Enriched and Normal 
i .:! 

._: .-> 

Neutralized Raffkate 

Dust Collector Residues, Depleted 

Scrap Salts, High Fluoride 1 
I Wet Filter Cakes (Non-oily, Non-halide) *.. =-..3:. .. 3 I 
I General Sump Sludge ._... *.:: ::!-.- I .=- 2 I ~ ..... 'i *:::.. . .. . 

..:=a .a. .-': ~ -*., 

.. *-. : 
IScrap U~OR, Hioh Fluorides .". -ee 2- ''I 1.3 I 

.... . , ' ... 
1 .o 
0.7 

/.:+ ..'. z. 
',>.. .i' 

a. :."-. -. . ... RMI Residues .: ..:.:. :: ,,. .... - .  .. ,:*.&;...;~-....' i?? 
r.. ;'e 

.:: Off-Spec. UF4 '2 :_. 

I Non-Briquettable Chips and Turnings for*&datiofi:':--, I 0.7 1 

~~~ . .  ~~ 

[Dry Crushed Slag from Fot Blowouts 
. 

(MgF2 plus 20 Mesh (@clu?&&g.Dir&5hl) I 0.13 I -.- _- i. I Unfired Reductiofltdarges andJHgF2 from Liner Caveins 1 0.13 I 
I MgO & Mg Zirc'&h@.fr;iim &cible Cleanout I 0.03 I 

/Metal S& . - _  aq&$tuder . Ends High-impurity Metal I 0.01 I 

I B&d&t ion  (NO ~ e r b y )  I 0.01 1 
I Contah&ted Mg I 0.01 I 
ISolid Metal with Imbedded Steel Other than Cores I 0.006 I 
IContaminated Non-Burnable Filter Cartridges, Asbestos, Etc. I 0.006 I 
I Glass Sample Bottles I 0.004 I 
ISamplesfrom Lab I 0.003 I 
I TOTAL DRUMS PER DAY I 9 9  I 

459 
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TABLE 4-3 

LOW-LEVEL WASTE ESTIMATE 
CURRENT OPERATIONS 
FMPC- FERNAU), OHIO 

.. .-. i -?. 
6 . .  

Based on 50 weeks per year 

(1) Based on packing rate at 6.5 ft3/drum 
(2) Based on packing rate at 7.0 ftYdrum 
(3) Based on 1 bag change/yr for 75 units 

*Source: Adapted from 5. K. Scheel, Septem 
Contaminated Waste lncinerato 

inary Feasibility Report - FMPC 

, :* 

108  
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LOCATlON OF WASTE DRUMS 
(GLOVES, GLASS, CONCRETE, ETC.) 

FMK - FERNALD, OHIO 
-.. ~ ~ ~~ - _ _  ~ ~ ~ ~ ~ ~ - - _ _  ~ _ _ _  

. .  
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In addition, there are 13,211 drums or cans of thorium stored in Building 65, the' Pi lot  Plant 

Warehouse, Building 64, and Building 67. Almost 22,000 drums containing recoverable quantities of 

uranium are located on the Plant 1 storage pad awaiting processing. 

Plant 5 generates depleted MgF2 slag, which is the largest 

49 percent weight of the total waste. The waste from the MgF2 pot liner r 

drums and sent to  the Plant 1 pad for storage until disposal at NTS. 

Plant 5 also produces scrap solids from the derby top-crop 

in impurities but has occasionally been sent to a National 

New York. The scrap depleted crops are packaged in boxes 

topcrops are returned to  the refinery for uranium recove 

&nriched uranium derby 

.- - . . :.. p ............. ? '. .. :::'.: ..... ..".'..+..-.r'. .... .r .... ...;.. ...... .?.* .......... K;.:...< . /. ;.$. 
The solids from the cutting, milling, and treatmeo%c&&ans ..... . ..::-*. in Plant 6 are directed either to a 
briquetting operation or to  the Plant 6 wasteuy 

receives metal solids from cut-off lathes a 

presses the solids into briquettes that are re 

The briquetting operation 

atic mills, then crushes, pickles, and 

4.1.1.4 Nonhazardous Waste 

FMPC also produces no from process and nonprocess areas. These waste 

streams are composed aging materials, and similar 

burnable materials, as he onsite sanitary landfill. 

Tables 4-5 and 4-6 e quantities of noncontaminated burnable and nonburnable .: .... ...... .::i:. .. _.-. 
waste generated. ;!:e;,. .-:: :. . .: .:-z<+-.*-~;~.* ...... -::-: 

.:py ..,: cy. .:::...... ..... L _  

4.1.1.5 . . . . . .  

Since 1985, FMP&$$jtuted a system to reduce the amount of LLW stored on site by offsite disposal. 

To reduce the volume of waste stored on site, FMPC developed a waste certification program to 
'U' 

inspect and test waste packages for transport t o  a DOE disposal area at the NTS. All waste packages 

shipped to  NTS must meet waste acceptance criteria including limitations on external radiation, 

surface contamination, free liquids, respirable particles, criticality, and absence of hazardous wastes. 

NTS requires that RCRA EP toxicity tests must be performed (FMPC tests semiannually) on wastes sent 

to NTS. NTS has stated it will not accept mixed wastes or hazardous wastes from FMPC. The FMPC 

4-1 1 
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TABLE 4 5  

NONCONTAMINATED BURNABLE WASTE ESTIMATE 
CURRENT OPERATIONS 
FMPC - FERNALD, OHIO 

(1) Based on packing rate at 6.5 ft3/drum 

*Source: Adapted from 5. K. Scheel, ary Feasibility Report- FMPC 
Contaminated Waste lnci n 
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TABLE 46 

NONCONTAMINATED NONBURNABLE WASTE ESTIMATE 
CURRENT OPERATIONS 
FMPC - FERNALD, OHIO 
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waste certification program is the forerunner of the Low Level Waste Packaging and Shipment 

System (LLWPSS). The LLWPSS is  a system to reduce in sire, dry, stabilize, and drum all FMPC LLW for 

shipment to  NTS. The LLWPSS would upgrade present Plant 8 equipment, add new structures and 

equipment, and provide an offsite disposal alternative for waste previously deposited in the FMPC 

.. pits. 

The majority of waste sent to  NTS is' newly generated waste. By mid-L9%&$&C ...*;::: had shipped 

4,191 drums of waste, but only 83 boxes were used as an overpack to>r+nVort . ... . o&&ms. Older 

i .;:, .._-. ..::.:. . .7.- .:. :.i 

r :. * _:. _ . .  s : . :  . .. 
.. .. . .. .3. ".;:'-..,. :. ,.;>&.*. 

drums require more time to  package and certify. i .??. .. ,:: ,,::...;>.I .,, 

Very little hazardous, radioactive, and mixed wastes were se 
1985. Examples of previous shipments are listed below: 

er facilities prior to 

PCB-contaminated wastes ship 

One shipment of radioactive1 

the scrap had an uranium con 

tal sent to the Oak Ridge facility- 

fication and also contained asbestos. 

Two shipments of radium sou 

Facility in Montgomery, Alaba-ma, 

to USEPA's Eastern Environmental Radiation 

sent to  Beatty, Nevada. 

0 A limited num ntaminated process residues sent to the Maxie Flats 

facility in Kentuck 

. .  
l iar material shipping orders and transportation manifests, and 

ermine levels of radioactivity and hazardous characteristics (e.g., EP 

group prepares the shipping documents and loads the wastes. Both 

n waste packaging and keep copies of the forms. 

4.1.2 Findings and Observations 

4.1.2.1 bteaorv I 

None 

113 
4-14 



459 
4.1.2.2 Cateaorv I I  

1. Unidentified HazardousMxed Waste Streams. Operations are suspected of generating 

hazardous wastes that have not been previously identified as hazardous wastes, resulting in 

the improper treatment, storage, handling, or disposal of these wastes. 
t. 

The environmental survey found that FMPC is generating hazardous @ waste streams 

not previously identified. The result is that some facilities are not,peYmitted (&I$ do not have 

interim status) under RCRA and are operated witho 

practices normally associated with such faciliti 

constituents. These wastes are eventually stored on the 

In either case, there is a potential for unmonitored re 

facilities. 

--._ -.. 
.--. . 

s substances from these 

. . -  . ... :.. .'!.. . .. . . , . . , .,, .n. .';';.. _." .' *,. .:.?.: . ., ,: :-:..-a,: .;.. . ...* ;.:..:*.- .:. :i:?? 

The FMPC RCRA Part B permit application for,tbe mi-emes of hazardous and mixed waste, . . . .. .. - 'i :<%* 

of such waste - the maintenance 

und 32 additional waste streams and 

ion that may be generating or managing 

or activities are summarized in 

shop, Plant 6, and 

activities not identified in the Part B 

hazardoudm i xed 

It is  suspected that FM 

waste oil pad, and 

three facilities in 

additional storage facilities (Plant 1 pad, Plant 2/3 

atmenthncinerator facilities; and 

ear Well) that may have received 

wastewater flow system. 

. . a  . .- 
7 , 7. .' :5 .:..:,,.- . 5% . .;?+-.;;?y 

..;.::... :"a ...* 

2. Hazardou$kFstituents in LLWPSS Feed Streams. The inclusion of many of the 32 mixed 
' r '  

wastes streams, identified in Finding 1 above, in the planned FMPC Low-Level Waste 

Processing and Shipping System (LLWPSS) may cause hazardous constituents to be improperly 

released to the environments. Proposed designs for this treatment unit may not be suitable to 

handle hazardous constituents. Furthermore, hazardous contaminants in these wastes make 

them unsuitable for acceptance by NTS. 
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Storage of mixed or 
hazardous waste 

TABLE 4-7 

Identify pro?&s*am$=- 
hazard qusltnixed -e. . '. 
wastesan'd .t 

deterk@'ng if$& ..I.. .. 
on pad 

. .. 

SUSPECTED HAZARDOUSlMlXED WASTE STREAM OR ACnVlTY 
FMPC - FERNALD, OHIO 

Sampling and. Waste StreadActivity Suspected Problem Analpis Nd, I I I . .  
Plant 1 storage pad 
waste drums 

Plant 1 spray booth May be a hazardous I wastewater I wane 

Plant 1 drum 
reconditioner, air 
emissions 

Plant 1 drum hd&rdous/ Sample sludge and 
compactor, sump mixedkr&e and ~~ ~ 1 test for -and EP 
water and sludge I contai-n Pm toxicity 

Plant 2/3 hf&@'&te 2; May be a hazardousl 
building, fiIte:ms Q: .1- ;;$f? mixed waste 

Test for EP toxicity 
and volatiles t I I sol ids<jl&2L .- ... 

.7 ..* ..:? 

*... c. :*?.;.' .. ... 
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TABLE 4-7 
SUSPECED HAZARDOUSMIXED WASTE STREAM OR ACTIVITY 
FMPC - FERNAU, OHIO 
PAGE TWO 

Waste StreadActivity 

Plant u3 tank bottoms 

Plant 2/3 neutralized 
raffi nate 

Plant 2/3 waste oil 
storage pad 

Plant 5 MgF2 

Plat'@ 6 oil cfecant from 
pi&ater separator 

~~ 

Suspected Problem 

May be a hazardous/ 
mixed waste 

This material has 
been tested by EP 
toxic test and is not 
hazardous, but 
should be tested 

been by EP 

toxic,Xqst and is  not 
? a d o u s ,  but 
*Id b e t ~ d  
wrth proposed new 
EPA TCLP 
p r o d  ures. 

May be a hazardous/ 
mixed waste 

May be a hazardous/ 
mi xed waste 

Sampling a@ 
Analysis Ned& '. .::p 

. '- a ... 
f a f o r  EP toxicity 
gnd volatiles 

TCLP 

EP toxicity and 
volatiles 

EP toxicity and 
volatiles 

459 
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TABLE 4-7 
SUSPECTED HAZARDOWMIXED WASTE STREAM OR ACnVlTY 
FMK - FERNALD, OHIO 
PAGE THREE 

Sampling an@. 
Analysis N d ! .  . .:>: 

ash will @:El?$oxicity' 
and voWfe &cain 

.:. .,. - . .- 
Feed materia@an&$?, 

Suspected Problem- Waste StreadActivity 

Plant 8 wastewater 
treatment solids from: 
Fi I ters 
Oxidation 1 furnace 
Oxidation 2 furnace 
Rotary Kiln 
Calciner 
Box Furnace 
Drum Washer 

It is  suspected that 
any of these facilities 
could be treating 
hazard oudm i xed 
waste 

.*... .:. . ._ :- . ... , SF.. . .::. 
May have b u m d  ... . . 
hazardous w a h -  .. 

Plant 9 filter solids 6P . .  toxicity and 
3olatiles 

EP toxicity Pilot Plant barium 
chloride treatment 
Facility area sump 

Pilot Plant, haardo&: 
waste tank (#* 

Con&,& hazardous EP toxicity and 
volatile 

Perchloroethylene 
.. .- 

pefinitely a 
hazardoudmixed 
waste 

~~~~ ~~~ 

Sump sludge i s  
periodically removed 
and packaged in 
drums 

EP toxic, volatile s a r i  

_ ~ _  ~~ 

EP toxicity and 
volatile 

Mhlaboratory waste 
solvesit storage area 

Drums stored 
outdoors on grassy 
area (unlabelled) 
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TABLE 4-7 
SUSPECED HAZARDOUS/MlXED WASTE STREAM OR ACnVlTY 
FMK - FERNALD, OHIO 
PAGE FOUR 

Waste St rea m/Acti vi ty 

Pit 4 

Pit 5 

l i t6  

gear Well 

Sampling and. Suspected Problem Analysis ,,,&, I . .  

sediment and liquid 

9ny remaining liquid EP toxicity 
Dr sludge may be 
hazardous I 

118 
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The LLWPSS depends heavily upon existing and upgraded Plant 8 facilities to process the low- 

level radioactive waste to  a form suitable for shipment off site. All Plant 8 filters, tanks, and 

combustion units that are suspected of treating hazardous waste in the past continue to  do so. 

Furthermore, several proposed LLWPSS process streams are suspected of containing 

undetected hazardous waste constituents. Significant schedule delays and equipment 

modification in the LLWPSS could result if Plant 8 facilities were required &obtain . .  hazardous 

waste incinerator permits. In addition, NTS waste acceptance criterkwwtd. not be met if 

FMPC LLW were found t o  contain hazardous waste. This wou.ld:-*ult in &ked to find 

1 .  

'... ..; -. 
I.. 5.. 

_. ' . .. . .. . .. . . " :  .. . . alternative disposal options for such waste. 

3. Waste Drum Deterioration. An inventory of old radioacti 

the Plant 1 pad, and their deteriorating condition inc 

t o  occur. 

ored outdoors on 

i l ls  and releases 

.t'.. . ._. . . . ,,-=;:;:$;:: .. ... ,..'.: : .. .. . . . . , _.. .< .;+:.. .:. .:i 2.. . .;:r;:?:... r; ,..:*. :e, * . .  
FMPC could currently ship more waste to  l$lS, b&.p$ lack of manpower to  certify that 

... . 
2. .. . . ... ._ ._ 

The majority of waste sent to  NTS 

for packaging and certification than 

e removal of older drums from the pad 

, FMPC had shipped 4,191 drums of would reduce the potential for dr 

waste, but only 83 boxes were used as o k to transport old drums. 

4. zardous pollutants may have been unknowingly 

not been fully characterized prior 

.- FMPC has not established a program for onsite analysis, 

mixed waste. Thus, hazardous waste have not always been 

properly dire$$d 'r' .:?--.,Z#& dQegtment, .::::J' - 5 : .  -*.:::. 
storage, and disposal facilities that are appropriate and/or 

..__ 

. .  . -  
.a*-.* - =  

Lack d-sa&6prehensive hazardouslmixed waste stream characterization and tracking system 

for onrite'u$yement and handling is a major cause of the uncertainty pertaining to  

hazardou9mixed waste generation on site. FMPC rigorously analyzes waste material for 

uranium content and tracks shipments through the Nuclear Materials Balance System. 

However,' there is no system t o  analyze and track hazardous or mixed wastes. For example, 

there was no record of perchloroethylene waste being stored at the Plant 1 pad, although 

12 drums of this waste were located during the environmental sunrey. 

.- *.. 

't 
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In the past, waste has been directed to  the pit area simply by sending a truck to  dump the 

waste. This lack of any internal manifest system that would rigidly control the disposal of 

waste has resulted in a variety of materials being deposited in all pits despite certain attempts 

to  segregate waste materials to  specific pits. 

Lack of manifests also makes it difficult t o  ascertain 

wastes processed and disposed at various facilities on site. 

4.1.2.3 Cateaow Ill 

None 

-2 . 1 .  
4.1.2.4 Cateoow IV 

1. 

2. 

3. 

4. 

.. t... . . .:... 
.%!::: ..... ..- *--i .,:;.. ... . . ._.... ,. _,: ... ::": :.2.:. ,.: ... ..... ...;?C:;.y-.& ,;:;. >;:;* 

Scrap Metal Pile Runoff. Runoff from preci@qttio&&$Iing .; . ..r., b'n the contaminated material in 

..i - 

the scrap pile has the potential t o  carry s 
drain onto the ground beyond the pa 

i t ion t o  the stormwater system and 

The material on the scrap me 9 behind the decontamination building has 

es as its base. The pile contains approximately 

il burner, shut down in early 1986, had burned waste oil 

cility may be required to  submit a closure plan for the unit if 

hazardous waste. EPA is currently 

The waste solvent drums (12 drums) located onRhe grassy 

ion startdates on their labeis so it 
Qle to verify the length of storage at. th i s  location. Long-term storage at this 

location has the potential for discharges to  the surrounding soils as there are no records of 

regular inspection'of the drums in the area. There are plans t o  build a concrete storage pad to 

provide more secure storage for these drums. 

'a- 

Onsite Waste Accumulation. The storage of solid waste may exacerbate the crowded waste 

storage conditions on site. FMPC has closed i ts  sanitary landfill and its solid waste incinerator. 
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It i s  currently compacting and storing its nonputrescible solid waste. FMPC has applied to the 

Ohio EPA for approval t o  expand its present sanitary landfill, but Ohio has not yet acted upon 

the application. FMPC is planning to acquire a large-capacity, volumereduction unit to 

supplement i t s  capabilities. 

... 
5. Waste Drum Inswction. Drums of hazardous waste stored in the Pilot 6&t .:. ::. Warehouse are 

not inspected weekly as is required by RCRA requirements (40 CFR 26%%?@~:.lnspection -... _. logs 

maintained in the Pilot Plant indicate inspection at 2- to  3-week int9Jls or Ion&$. The drums 

are in good condition, in an area that i s  enclosed by curbing. Theg-w?s.&.evidence of current 

.... :* 

._ :::-. 
, . . . . .  .i. 

..*.......! *.., ii .;;..*>*. -..; .* .:. '-E., ....... leakage. ....... 

4.2 Toxic and Chemical Materials 

4.2.1 hrieral Description of PoIIutio 

The FMPC facility handles a number of tQ (e.g . , magnesi urn, 

l,l,l-trichloroethane, xylene, etc.). Th e procurement and 

initial storage and distribution of th condary storage sites are under the 

management of various end-users on t icals are delivered 

directly to  the Tank Farm. 

.:. 
... . : .:* .A .:.:=?a ..... 

.!a 
.ii..... 
,.:i :.- *:"-.. ..... 

:i.... 

--..;__ c;...:. .. .Zl. *::.% ::.:*- .b.. *.;.:si 
4.2.1.1 Toxics Manaqement,+ **:. ? 

.i_ r:. :+ .. .l-.J '?e,. . . .  
e -  ... - ~.?% 

The majority of chemical? Aite are purchased through the Stores Department Thus, 

Stores has initial c storage and use of the chemicals. A recently-installed 

uterized inventory system, known as MMCS (Maintenance 

track the quantities of chemicals, spare parts, and materials 

does not, however, track chemicals to  the actual user. It 

us to be so identified in the printout of the inventory. 

cess of employees who have not been properly trained or 

do not need the materials in the normal course of their work from obtaining these chemicals. The 

industrial Hygiene and Safety Department prepared the list of hazardous materials identified in the 

MMCS system. These substances were selected for tracking because of potential industrial hygiene 

and/or environmental concerns. Material Safety Data Sheets (MSDS) are available for many of these 

substances to ensure proper handling and use of appropriate protective equipment by the 

employees. 
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The materials stored in the Stores Department were observed to be kept in dry, secure facilities with 

minimal chance of spills or accidents. 

4.2.1.2 Tank Farm Facility 

The FMPC tank farm facility handles and stores anhydrous hydrogen fl 

ammonia (ANH3), aqueous hydrofluoric acid (HF), aqueous nitric acid,(HNO3), , .,*-e .... t r i g 4 1  phosphate 

(TBP), and kerosene. The following table lists the tanks, material st 

operational condition. 

.. :i_... 

, ... .. .i. . .. 

Out of service 

Out of service 

In service 
Out of service 

Out of service 

Vapor surge tank 

Out of service 

In service 

Out of service 

In service 

In service 

In service 

21 HF 30,000 Out of service 

122 
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The tank farm has rail car and truck loading facilities to handle chemical deliveries. Under present 

plant operations, deliveries include about 80,000 Ibs of AHF by rail and one tanker truck of ANH3 
every 2 weeks. Four tanker trucks of HNO3 are delivered weekly, and one tanker truck of potassium 

hydroxide (KOH) is received every few months. Since Plant 2/3 has not been in operation for some 

time, there have not been any recent deliveries of TBP or kerosene. 
2. 

e .  '.,: 
. A  . .  

Large volumes of dilute or spent HF are received by pipeline and dum~e?s:from ...... .:.: th&-hocess plants 

for storage at the tank farm. The spent acid is sampled for total l&$anibh-235, L.. .iL . .:: .. and HF before 

shipment by truck from the site for commercial recovery of the acid. 

... 
::::" .... ...... .:*.. "' ... ..::&>-. .;> ,+ .:; :::. . -. .::-. . .... ?:. -. .,::. ,. .. :. * :.?. 

*!*,.+::? .:. .. 
..:5. .. :.. .?. .............. .2- ................ *&e:. :::. 

The tank farm i s  underlain by a natural clay, and is designed to  d r ~ ~ ~ s ~ ~ ~ . o ~ ~ h e m i c a l s  to a collection -,::.. ... 
basin near the sump tank (Tank 17). Lime is used to neut%& the%& solutions in the collection 

basin before being pumped t o  the sump tank for ROC erqually to the General Sump for 

disposal. 

.- 

The tank farm equipment (Le., tanks, pu 

farm has been proposed to  replace the existi 

se for many years. A new tank 

4.2.1.3 Polvchlorinated BiDhenvls (PCBs) 

have been identified on the FMPC plant site in the 

ere reports discuss in-service and stored PCB items, as calendar year 1983 and 19 

I 
1 
i have been tested for PCBs and are not 

ogram was also undertaken to analyze all 

P, and hydraulic, cutting, and lubricating oils), and the results showed 

... . :7 .  

.... .*. ..... . . :: ?. ..... ........ 
1. 3 

Y 
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During the survey, an inspection of selected PCB capacitors in Plant 5 showed that the capacitors 

located in open, accessible areas were clearly marked with PCB warning signs. The capacitors located 

in inaccessible areas did not have PCB signs, although they contained PCBs. 

Four new capacitors containing PCBs are currently in the Stores Inventory (Hertel, 1986). The site is, 

however, actively replacing capacitors containing PCBs with PCB-free capacit&-.in the plant (e.g., 

Plant 5, new Rockwell furnaces). 

T .  

Waste PCBs are stored in the KC-2 warehouse, where approximately e- 
bottoms contaminated with PCBs are maintained. These drums a 

proper diking, and no signs of leaking or spills are evident. Th 

there is little chance that environmental contamination could resrl 

4.2.1.4 Maanesium 

The magnesium storage building han 

metals. Magnesium is  received at this buildin 

use. The potential for a fire when the 

design of the storage building and the 

from the storage building because of these p 

the  process of producing uranium 

to  new containers, and stored prior to 

to  water has been considered in the 

concern for release of magnesium 

ed by site personnel. The site does not have personnel 

has decided to cease application of pesticides by plant 

personnel. Anou ined to perform these duties in the future. 

pesticides in the past, there is a small stockpile of pesticides on the 

most of these chemicals will be used by the outside 

. The site does not plan to  order any additional 

pesticides. 

The pesticides ihventory is  stored under lock and key in a dry, indoor area of the Maintenance Shop. 

The particularly potent pesticides, which have been banned from use, are present in small quantities 

and are kept in a lacked cabinet in the secured area. Dry materials are kept off the floors to avoid 

absorbing moisture, and liquid containers showed no evidence of leaking. Past practices do not 
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show evidence of releases to the environment. Discussions with maintenance personnel indicate 

that empty drums were triple-rinsed before disposal, and paper bags and cardboard containers were 

wrapped in plastic and burned at the incinerator. 

4.2.1.6 Asbestos 

The FMPC production buildings were co 

building exteriors are made of "transite 

were covered with asbestos insulation. Remodeling, replacement, ana 

has generated a continual stream of as 

The procedures for removal, handling 

by the survey team with the lndustri 

issued for asbestos removal projects that speci 

requirements. Although disp 

controls or checks on how much as 

ork permit, there appear to be no 

Waste Pits 1, 2, 3, 4, and 

asbestos. Asbestos disposal in Pits 

the FMPC staff. For the most pa 

r containing radioactively-contaminated 

verified but is suspected. As hese pits are probably not double bagged. 

Disposal of nonradioacti 

sanitary landfill. Bo 
The final cover ha 

and bulk quantities of asbestos were placed in the landfill. 

n this sanitary landfill. 

ndards for Hazardous Air Pollutants (NESHAPs) could also have occurred in the 

uth field and the numerous suspected construction debris locations around the 

site. 
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4.2.2 Findings and Observations 

4.2.2.1 Cateaorv I 

None . .  

4.2.2.2 Cateaorv II 

,. : 

.. , . 
?. 

1. Potential Releases from Tank Farm. The physical condition of 

creates a high potential for releases and spills of hazardous at may create an 

offsite air quality impact. 

The quantities of anhydrous hydrogen fluorid 

at the tank farm are sufficient to pose a potenti 

accidental release of these materials either 

pressure tanks. The survey team estimate 

monia handled and stored 

offsite risk during a major 

ions or from failure of the 

leak of only 22.6 lbdhr can 

the initial puff of vapor 

tion levels are considered to  be in excess 

k farm cited numerous 

agement control of the facility. These findings were 

i tive " or " substandard " 

he time the facility was installed. The major conclusions of 

critical of process d 

transferring liquids by (nitrogen) gas overpressure rather than 

poor practice. In addition, the design of the piping, because it i s  

licated, leaves too many components susceptible to  developing leaks. 

0 The horizontal pressure tanks have too many penetrations, and critical shutoff valves are 

not readily accessible at the tank nozzle for isolation of leaks in the piping system. 

0 The practice of operating the AHF emergency transfer pumps dry for monthly tests can 

cause damage to the seals and result in leaks when the pumps are needed. 
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The survey team observed that these same conditions still exist and could therefore lead to an 

increased potential for releases and spills at this location. 

The tank farm has experienced a failure of the manhole cover seal on Tank21 with the 

attendant release of dilute HF. The failure was serious and symptomatic of potential problems 

at the facility. Since this event involved a dilute HF rather than an AHF s t h e  tank, it did not 

constitute a serious offsite threat. The contents of the leaking tank -**sferred to two 

rail tanker cars currently located on a railroad spur line on an embptltcinent ..... at &&eastern side 

?. 

. .  -....: 
, 5. 

. . . . .  
of the facility. 

The AHF storage tanks have a manifold vent system for p 

tank (Tank 9). There are two pressure-relief rupture disks 

he AHF vapor surge 

ok and one on the vapor 

overpressurization 

,to be manually vented by the 

nifold line rupture 

HF vapors to  the 

in the system. The process design also allows t 

disk has, in some instances, blown out, 
atmosphere. 

rflow condition to 

the storm drains and o 

drain chemical spills to a collection basin, where collected 

and pumped from the collection basin to the 89,500gallon 

collection basin is 

nadequate to hold 

nsfer liquids from 

d truck loadout 

facilities are outside the tile field, and any spills occurring at these facilities would be 

uncontained and would run off into the storm drain system. 

3. Offsite PCB Disrroral. Disposal of PCB wastes by offsite contractors may be causing 

environmental problems, and FMPC personnel have no evidence concerning how or where 

these wastes are disposed. 
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FMPC has disposed of PCBs at  two sites operated by CECOS and ENSCO. However, the bills of 

lading for these two disposal firms do not indicate the specific disposal facility. No manifests 

were returned from the shippers that can positively identify the sites where disposal occurred. 

This situation could provide a potential liability for DOE in the future because the specific 

other references show an incinerator. 

whether these firms were reviewed to  ensure they w 

agencies or had current permits to  operate. 

sported off the site by air and 

surface-water media from the waste pits and 

The lack of an engineered cover on the 

opportunity for asbestos-bearing w t o  be exposed to  the environment and 

into the waste zone, 

ell, which eventually is discharged to  the Miami River. 

ff the FMPC Site. Uncontrolled stormwater from the pits could also 

r. :*- e..:- .: ::* ..-::- ._.. :,.>. . .-.' .. .:.:.:.: *.;;3.;- 
*i..ii ..j.:.::.:';- 

Similarly,~'6&use a final cover is  lacking on the Sanitary Landfill, the opportunity i s  provided -;. "? 
for release of asbestos to the environment. FMPC personnel conducted limited sampling a t  

these locations for asbestos and confirmed the presence (106fibediter) in some samples. 

Additional sampling is being performed by ANL as part of the survey effort. 
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4.2.2.3 Cateaorv Ill 

1. PCB Testina of Waste Oils. Release of PCBs to the soil, surface water, and/or ground water may 

have already occurred or could occur in the future i f  the waste oils in storage at the liquid 
incinerator are found to contain PCBs. - 

. .  . .  

~ . .  

,. - - 
i 2. . :-.:. .:;.... 

An extensive wasteoil inventory is stored on a pad behind the: 

incinerator. These drums, approximately 1,000 in nu 

They are stored on an open pad with several observed and. 

surrounding runoff control trough contains oils and o 

releases. Should any of these drums contain PCBs the 

released from leaking drums to the soil, surface water, and 

'that they would be 

Sampling of several of these containers is beina..Cmd&dM by ANL as part of the survey . e.*..- .....*... 2 
effort. 

.. 
4.2.2.4 Cateaorv IV 

1. Identification of PCB EauiDment. nt in service at'FMPC may not be adequately 

identified; thus, potential spills, fires, a&itqidents e.. . cannot be properly handled. 

The FMPC facility inventory of PCB equipment in service. Past 

inventory records a recent estimate of 2,100 PCB capacitors. The lack of a 

t i n  use at the site were included in the annual PCB reports for 1983 

uantities contained in those reports were contradicted by a more 

tes the following much larger totals (Boback, 1986): 

Type of Quantity in 
Capacitors Service Notes 

I Large 

Small 

2,000 > 1.36 kilograms liquid 

100 < 1.36 kilograms liquid (not regulated) 

Total 2,100 
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Currently, these figures are only rough estimates; no detailed listing of the location, size, and 

type of equipment could be located during the survey to support this estimate. Thus, 

determining the equipment containing PCBs during the survey was difficult. 

Several capacitors in Plant 5 were observed to  be unmarked for P a s ,  a lh-ugh . .  maintenance- 

personnel remembered PCB signs previously ported at these Iocatiofk.;:t$$&?cplanation was '.. -.. 
provided as to  why these capacitors were no longer marked ass'€?Qs. Leakgland routine 

- 1 .  

--.._: 

< .  . .  
maintenance of these capacitors may not be properly handled if.%f$mih'.sjg.ns,are not posted. -... -.** b... .._.-. 

PCB EauiDment Replacements. Several PCB capacitor$ res Department as 
replacements or spares. In other areas of the plant PCB ing replaced with 

problems due to 

deterioration of the metal bodies and potential 

icides that are no longer being 

tal danger through the deterioration 

chemicals. Several types of pesticides 

applied by site penonnel poses a pot 

of the containers, possible theft, a 

the storm water 

cause of inadequate procedures relating to  how 

. -. 
fa,& area and, thus, if spilled would not be contained by the spill 

is no standard operating procedure directing that these types of 

thin the  "break line', and continued storage in this manner could lead 

'a- 

The tank farm tile field does not collect spills in the entire storage area of the facility. There is 

a "break line" on the site outside of which any chemical spills would be uncontained and 

would run off into the storm drain system, rather than be directed to the collection basin. 

Two dumpsters filled with acid wastes from the process plants were situated outside the 

"break line." In addition, an empty tanker truck available for emergency storage, as well as 

the two railroad tankers in use for the temporary storage of the dilute HF from Tank 21, were 
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located outside the "break line." The location of liquid storage containers outside the tile 

field "break line" is recognized by facility personnel to  be contrary to  good management 

practice. No standard operating procedure is  in place to govern the placement of temporary 

storage tanks or dumpsters within the tile field area, nor is the "break line" clearly delineated 

at the facility. - -. 

out-of-service AHF tank at the FMPC tank farm. 

During the environmental survey an uncontrolled, small, co 

observed in the vicinity of a flange on the discharge nozrl 

AHF, but it is presently out of service. The location of the &d to be from the flange 

the inability to  isolate and 

repair the problem. The observed, released 

bottom of the tank and/or sludge in the tank, 

4.3 Direct Radiation 

Direct external radiation is defined as ex ma photons, x-rays, and beta particles coming 

described under the appro n 3.0 of this report. 

According to Oak1 

estimates of background external exposure. The background external dose rate 

survey for FMK, conducted in April 1985, measured typical background external exposures of 

9 microRhour, or 78.8 m Wyear. One roentgen (R) is equivalent to one rem, if a quality factor of one 

is assumed. It should be noted that Oakley (1972) also estimated an exposure of 18millirem/year 

from internal emitters. This was excluded from the total, since FMPC measurements were for 

external exposure only. 
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4.3.2 General Description of Pollution SourcesKontrols 

There are several major identifiable sources of direct radiation on the FMPC site, including the 

uranium feed materials and metal inventories, the K-65 silos, thorium storage, and various scrap and 

rubble piles. These sources are described in more detail in the following paragraphs. 
- q .  

4.3.2.1 Uranium Feed Materials 

throughout the production area contribute t o  the direct radiation on 

primarily found in the Pilot Plant, Plants Zn, and Plant 4. Ur 

heavily concentrated in Plants 5,6,8, and 9. 

d materials are 

4.3.2.2 Silos 3 and 4 (Cold Metal Oxide Silos) 

Silo3 is  used to  store dewatered, calcined raffi aste was generated from 1952 to 

. It contains oxides of the metals that 

were present as impurities in the ore conc 

uranium (0.72 percent uranium-235) and ivm not removed in the concentrate process. A 

proximity to the K-65 silos and their impacts on 

instrument readings. 

Silo 4 has never been u 

ch-thick reinforced concrete. Each silo has a total capacity of 13,900 cubic feet. 

Silo 3 is filled t o  

4.3.2.3 K-65 Silos 

S i l os  1 and 2 contain refinery residues (K-65) that resulted from the processing of pitchblende ores 

from South Africa. The K b 5  material is a radioactive solid residue resulting from the acid digestion 

of pitchblende. It i s  insoluble in nitric acid and consists mostly of siliceous matter. The radioactivity 
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TABLE 4-8 

I 
I 
I 
I 
I 
I 
1. 

CONTENTS OF FMK SILOS 
(METRIC TONS) 

FMK - FERNALD, OHIO 
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L.. .:: 

TABLE 4-8 

(MITRIC TONS) 
FMK - FERNAID, OHIO 
PAGE TWO 

. CONTENTS OF FMK SILOS 

I I 1 .' 
I I 

Sb I I e0 .53 
I I .... :.. ....... 
I se 

Si02 I 3,587. I 

Zn 

Zr 

Er I 

Tm I 0.07 I C0.07 I 
Y 7-  0.35 I 0.28 I 
Yb I 0.05 I 0.14 I 

Source: Advanced Sciences, 1986 
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of the material i s  caused by the presence of radium. The K-65 silos also contain other insoluble 

metallic compounds. 

An estimate of the materials stored in Silos 1 and 2 is  provided in Table 4-8. 

1.. 

The silos were constructed on-grade with floors of Cinch concrete over an 8$$h layer of gravel 

containing an underdrain system of 2-inch slotted pipe draining to  a c o l b ~ ~ . t a . n k .  Below the 

gravel is  a Zinch layer of asphaltic concrete underlain by 18 inches of . . . . a  .@@Rcted';'lr;'&rvious .,ii clay. 

The walls are 18inches thick pre- and post-stressed concrete with a,3ii;n~.&njte .>.. :+- coating on the ..;:. :!-:;:,:+k:.i...>i. 

exterior. The domed roofs are 4-inch-thick reinforced concrete. 

.:. . . ~. ;::;-. 
..... . 

. . . .. . . 
-'s*7:?2* ...' I::.. - . -  ... -...: :- . .-::. -.: ;. .c I.!. 

..*.;.?<::?::,. 
';::fa, * ..:::.. ?. 
..-:.::. -:&...::;:!.* -. .. .. :- 

In 1964 the walls of the silos were covered with an earthen e ~ ~ ~ t  to  provide long-term ..:: * .? . .. - 
protection and support and to minimize gamma radiation'l&lj in tl'&+rea of the silos. In 1979 all .;' . .. . 

-i* ;.%. 

jgrates to the outside. 

dy ranged from approximately 

/set. In general, the values found on 

y locations having obvious cracks and 

to  be intact concrete suggests 

13 pCi/m2/sec and 30 pCi/mz/sec respectively 

intact concrete were lower than values o 

fissures. The magnitude of the flux 

that small cracks and fissures not ap 

cent of the tank dome needed 

structural covers were installed in January 1986. The 

th several layers of flexible synthetic rubber t o  prevent rain 

also reduce the amount of radon that seeps from the tanks. from seeping into the 

onal repository for thorium. The term thorium, as used here, refers to a variety 

. These materials are highly 

radioactive and can pose a hazard from both direct external radiation and internal'exposures. About 

1,000 metric tons (2.4m-illion pounds) of thorium materials are stored on site. Table 4-9 presents a 

summary of the inventory of these materials. 
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TABLE 4-9 

FMPCTHORIUM INVENTORY 
FMPC - FERNALD, OHIO 
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The materials are stored in a variety of containers including a silo, bins, tanks, 55-gallon drums, and 

.cans.’ The structural stability of the storage systems and containers varies from good to very poor. 

The site operators have recognized that present storage practices could represent significant 

environmental hazards. A thorium task force, made up of managers and tectbkal personnel, has 

been established to  evaluate these hazards and evaluate alternative handlkg,z@ons. In addition, 

the site has performed and is performing engineering evaluations of thePWnr-8 , .... . silos& bins. 

*. 

. .  -.....: * 
e. 1. 

* .  . .  - . -  

4.3.2.5 ScraD Piles 

The scrap piles contain a variety of contaminated scrap ma &g ferrous scrap metat 

(5,000 tons), copper (1,500 tons), and w red outdoors primarily in 

two locations. The metallic scrap i s  contaminated her radionuclides, which 

contribute to  the direct external exposures. 

Plans are being made for the removal of this scrap will be shredded and packaged 

for recycling or for offsite disposal. T nsferred to  Oak Ridge, 

Tennessee, for incineration. These ar adequate to  eliminate .the potential 

environmental risk posed by the scrap storag 

there are rubble piles and abandoned drums that may be 

sources of offsite con of the rubble piles emit radiation. 

on 4.3.1, the normal or background levels of external radiation at FMPC are 

r (9microremlhour). The FMPC staff and others measure external radiation 
‘a- 

levels on and near the site as follows: 

Eleven continuously operated thermoluminescent dosimeter (TLD) stations yield quarterly 

data. 

Measurements are made with a pressurized ion chamber at the 11 TLD stations. 0 

0 EC&C performed aerial surveys in 1978 and 1985. 
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Results of these measurements are generally consistent. The two aerial surveys yielded similar results 

and confirmed the results of the TLD measurements. 

The TLD system is the primary method for measuring offsite direct radiation, and the results are 

reported in the Annual Environmental Monitoring Report. The other hsurements have . .  I 
supplemented this program-and have generally confirmed the TLD results. 

.*:.. .. .. :i.:-. 
t i :  : ... 

' : 
r .. .:. . -.. .:.. . .....' . 

.-.:<,-.- .:. * . .. ., . .:.. I . .1 r .  

The locations of the seven fencepost TLD lo 

direct radiation. The TLDs, supplied by 

environmental monitoring. Additional stations, especially nea 

source of direct radiation), near the resid 

upwind and greater than 5 miles from the 

he most important 

I 
The data repoRed in the 1985 Annual Env 

exposure rate ranked from 8.24 to  19.10 micror 

ranged from 94to 148millirerdyear. T 

residence was 103 millirem/year and, at a 

ebort indicated a quarterly direct e 
direct exposure rate at an offsite 

.. 

4.3.4.1 Cateaorv I 
I .  

I' 
I 
t 
1 . Radioactive materials stored at FMPC result in external 

higher than normal (referred to as background). 

\ t '  The sources of these higher-than-background levels, in approximate order of importance, are 

K-65silos. 

0 Thorium-bearing materials stored on site. 

8 Previously released and dispersed radioactive materials. 

0 Other stored material (scrap, rubble, abandoned drums, burial sites). 

I38 
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Based on the measurements made by FMPC personnel, it i s  estimated that the highest offsite 

exposure at a nearby residence i s  about 12 microremlhour. This means that the FMPC is 

contributing about 3 microremlhour or 26 millirem/year. Assuming a conservative residential 

shielding factor of 0.7 (USNRC, 19771, a person living at this residence would receive an 

external exposure of 18 milliremlyear above normal background. Ass 

external dose rate of 78 milliremslyear (Aas, et ai, 1986), this ex 

additional burden of approximately 23 percent 

q .  

2. K-65 Exposure Levels. There is an increased uman exposure to  

h radiation hazard' direct radiation at the K-65 silos because the a 

signs. 

External radiation levels at the fence arou --,of the K-65 silos are about 

500 microrem/hour. The public o& A construction worker was 

observed during the survey, sitt i his point waiting for a gate to  be 

opened. Security personnel have fou blic in this area and have escorted 

them off site. Relatively short e (40 hours/year) can result in an 

exposure similar to  that discussed 

4.3.4.3 

4.3.4.4 

. ,  . .  . -  
* -. :-c 

mnce '.: "., 4.4 Quai- 

This section of the report reviews the procedures for the collection and analysis of environmental 

data with particular concern focused on the ability to  identify the quality of the data. Quality 

assurance is discussed by technical area (Le., air, radiation, hydrogeology, etc.). Two components of 

quality assurance are discussed in this section: field sampling/monitoring and laboratory analysis. 

.; -. ._ '. --, i 
'C 
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I 
I 
I 
I 
I 
SI 
b 
3 
ti 
I' 
1 

4.4.1 General Description of Data Handling Procedures 

4.4.1.1 Surface Water 

Sampling for NPDES, process wastewater, and stonnwater were conduqed with generally 

acceptable sampling techniques at the FM 
by the samplers during the survey. Because this program had just recently- 

there was insufficient time to  determine i ts  effectiveness. 

I. 

Sediment sampling of Paddy's Run was ob 

in accordance to  the written procedures. The site personnel 

be well trained. 

Analytical work associated with wa 

Treatment Laboratory, NPDES samples are analyz 

are analyzed at the Analytical Lab 

laboratories is summarized in Section 4.4.1. 

4.4.1.2 Ground Water 
-..:. :;_ .,27:,- ..;:> !. .= !. b-..::-. .*.::.n .... : .. .. 7.- 

C. . .. -..::. * .. . ..: :? .Y.. .._.. L. 
I(: . f;. .!i-...,.% 

=:.:!A" -_.. "' .:.:. ...: :... . ..... . :. 
Sampling of the RCRA w 

records are not a 

custody procedures are f 

Sampling of the ons 

procedures, except for very minor details. Training 

ures are not kept in a sampling manual. Chainof- 

Is for nonregulatory data collection does not generally follow 

e personnel used to conduct this sampling do not appear to have 

ining records are not available. Written sampling procedures are 

during the observation of the sampling. No field logs were 

rd sample identification numbers and site conditions. Chain-of-custody forms are 

'i 

Ground-water samples are analyzed in the Water Treatment and Bioassay Laboratories on the site. 

The RCRA samples are sent to Howard Laboratory, an offsite contractor. Howard Laboratory has a 

written quality assurance program. FMK sends spikes and references t o  Howard for comparison of 

results but does not perform any formal QA checks or audits of the Howard Laboratory. 

140 
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The quality assurance observations for the Water Treatment and Bioassay laboratories are 

summarized in Section 4.4.1.6, Laboratory Analysis. 

4.4.1.3 

t. - 

The sample collection of the boundary air stations 

technician observed during the survey had received verbal training.. No chaig 

used for the boundary air station samples. 

Procedures for conditioning and weighing the filters 

and the training has been by word of mouth. 

The boundary air station particulate samples are anal 

quality assurance observations for this laboratory 

Laboratory, and pertinent 

in Section 4.4.1.6, Laboratoty 

Analysis. 

4.4.1:4 SoiIAleaetationAMilk 

Several offsite analytical -laboratories a iicqnduct analyses of vegetation, soil, and milk 

samples. EAL Corporation has an extensive q % b  .;...* assurance program for its laboratory operations. 

RiL) and Northern Kentucky Environmental quality 

or review. Chainof-custody forms do not appear to 

Quality assurance for offsite laboratories consists of 

re is  no formal QA program to check or audit these 

. ... 

occasional analysis of spik?’” 

laboratories. 

ical work (on and off site) for soil, vegetation, and 

m for the Bioassay Laboratory is presented in 

4.4.1.5 Direct Radiation 

The thermoluminescent dosimeters (TLD) constitute the direct radiation monitoring program at the 

FMPC site. The procedures observed for collection of these devices were in accordance with 

acceptable methods. 

4-42 
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0 

The TLDs are analyzed in the Bioassay Laboratory and the radon and thoron samples are sent off site. 

Observations for the Bioassay Laboratory are detailed in Section 4.4.1.6, Laboratory Analysis. 
E 

4.4.1.6 Laboratorv Analvsis 

1.. 

There are three onsite laboratories at FMPC that 

Water Treatment Laboratory is  responsible for sampling at the General Sum6 

and storm drains t o  determine if the effluent stre 

to the environment. This sampling program is 

water and wastewater treatment facilities. 

environmental compliance samples (i.e., air, surface water, gro 

regulatory standards must be met, the Bioas 

reporting results against these sta,ndards. The Bio 

for all TLDs on the site. Contract work t o  offsite anal 

as low-level radiation, vegetation, and milk w! 'i :.. 

Laboratory. The Analytical Laboratory pe 

process buildings, which indicates whether the 

to release to  the General Sump. 

The Bioassay Labora responsible for all 

iI sampling). Where 

ible for analyzing and 

or specialized analyses, such 

, .i: :.. Sdinated through the Bioassay 

ykzof wastewaters from each of the 

have been sufficiently pretreated prior 
,. 

The Analytical Laboratory Quality Assuranc&*pn (ALQA) has the lead responsibility for quality 

i c e  procedures are observed by each of the onsite 

laboratory falls under a different management 

ndards are sent to  the uther onsite laboratories by the 

tabulated on a quarterly basis and reported back to the 

nalytical Laboratory makes use of USEPA, Environmental 

e sources for reference standards, and participates 

the existing proficiency testing program i s  being 

ce metals program offered by Analytical Products 

*. * 

performing laborato 

Measurements La 

in interlaborato 

ALQA reports the results of the quality control program through several documents. A bimonthly 

quality control report i s  prepared for each of the three environmental laboratories, citing the 

number of samples submitted, type of samples, and the estimate of bias (Russell, 1986). Both control 

and recycle (duplicate) samples are evaluated. A quarterly report is  prepared for each laboratory 

group summarizing the number of quality assurance samples that have been analyzed for each 

sample type (ALQA, 1986a). Controls, recycle, and reference samples are included in this repon 

si '  
4-43 1 4 2  



Periodically, ALQA issues a report showing the total number of QA 

control limits (ALQA, 1986b). This document is being expanded to  

control results and the corrective action taken. 

459 
samples that fall' outside the 

report the reason for outof- 

ALQA has initiated a program to'update all the analytical procedures used on the FMPC site and 

standardize their format. The format has been approved and several example $&edures .<:;:. have been 

completed, but the effort has not been fylly implemented. 

.'. 

.-.t...... 2::". ................. . .L<&.~i$... 
i.:.. _. 
..:i<-. 

The Water Treatment Laboratory maintains legible laboratory noteb . 

on schedule, runs standard reference curves on a daily basis, and uses 

procedures for anal yti ca I i nstru mentati 

approved analytical procedures for that laboratory were no 

pment calibrated 

urer's laboratory 

r the analysts and 

The Bioassay Laboratory maintains legible laboratory 

on loose scraps of paper. Spikes, splits, and referm 

analytical equipment is calibrated on a p 

and approved, but variations to these p 

the analysts could not be found. 

me information is  recorded 

run in the laboratory, and the 

laboratory procedures are written 

ade in practice. Training records for 

..... :;= . ..:s.. ,..: ;t <. 
z>., -. -.i. *s.:::s ,.:-.5, ..:>.. '5 ..e.. .y,:: 

The Analytical Laboratory uses laboratory n & ~ k ;  ...... for analysts and completes analysis of spikes, 
a :. 

s. -Equipment calibration records are well organized 

cords that show academic degrees and instrument 

tory procedures are incomplete, but those that do 

ry bench for the analyst A standard format for analytical 

t not fully implemented. Data recording and manipulations 

by the supervisor. Laboratory records for analytical results are 

in the analytical laboratories 

courses are kept by superv 

exist are readily available' 

procedures has been 

are regularly chec 

samples through the system can be easily performed. 

d Observations 

4.4.2.1 Cateaow I 

None 

4-44 
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4.4.2.2 Cateaorv II 

1. Environmental Samplinq. The consistency and accuracy of environmental monitoring data 

may be inadequate because there are no formal sampling and analysis quality assurance 

practices and procedures. .. i =!; . .  . .  -.....: t 
There is no QA plan addressing the collection of environmental sai##:_at.the FMPC site. 

Thus, a number of documentation, training, and data-checking M.b*ms ar&vident in the 
'._ 5.. 

r .  - . .  

2. 

monitoring program. Field logbooks and/or sample s 
used on the site to record field observations during sampling (i.e. 

numbers, sampling locations, and deviations from pro 

problems in interpreting anoma 

exist. Training of samplers is  ve 

was completed, and whether refresher.sessions 

during the survey to indicate an 

by the sampling technicians. 

. No observations were made 

ta entry or computations made 

Sampling procedures were incom and/or not signed and approved. There 

was no sampling manual that 

locations, and specified sampling fr . In one case, the procedure for sampling the 

copy of procedures lo ian's office. Groundwater monitoring is  conducted 

both correctly and FMPC site. Ground-water samples taken for RCRA 

dance with acceptable procedures. Other groundwater 

hese procedures, a factor which may lead to  potential cross-. 

proper location, or were properly handled and preserved. Effects of weather, variations from 

sampling procedures, and production operation cycles cannot be assessed in interpreting the 

data because field logbooks are not uniformly maintained. 

Laboratorv Analvsis of Environmental Data. The quality of the laboratory analysis of 

environmental samples from FMPC cannot be assessed because of the lack of a formal and 
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approved quality assurance (QA) program. Incomplete and outdated laboratory procedures 

and protocols also add to the uncertainty about the consistency and comparability of 

laboratory data. 

A formal QA program for those FMPC laboratories involved with environmental data analysis 

does not exist. Elements of quality assurance are evident in each of the IArator ies . .  to varying 

degrees, but no written manual has been prepared or approv&:;."--The*..!aboratories do 

perform calibrations of instruments, run standardized referenca':samples~..~d complete 

,. 

-....; -. 
... e. 

- . ... - .  . 

maintenance on instruments. Without a QA m standardization 

between laboratories, and documentation o f t  

The site contractor has a quality assurance pr 

have not been extended to  the laboratories. 

assurance program, but QA plans have not. 

.efforts, but these policies 

separate quality 

d and .no audits have been 

conducted. 
... ::: . 5.: >., 

.. .. .. ;' 
.... . ..:. 
i ..:r.. .. . 

;*- :.. . . .. 
a;.., : ! 

.. . ..; .L.- * .. .. .... 

A number of environmental sampl e analytical laboratories, and specific 

quality assurance requirements ries are not usually specified. The QA 

requirements for offsite laborai sically left to the discretion of the offsite 

contractors. At times, performan ified by FMPC on reference samples. 

QA program, there i s  no point of 

ng with offsite laboratories to indicate the minimum 

eptable. QA plans for several offsite laboratories were 

ehensive, but QA plans for all the offsite laboratories were 

. There were no records or recollections by staff personnel of 

reference that can be 

quality assurance p 

reviewed and foukd 

tory has the most complete set of analytical procedures, and copies of 

their laboratory benches. But even 

es have been acknowledged by site personnel to  be incomplete. Procedures in 

the Water Treatment and Bioassay Laboratories are basically referenced directly from 

textbooks or instrument manufacturer's literature. For the most part, these procedures have 

not been rewritten t o  reflect the specific physical and operational conditions that exist in the 

Water Treatment and Bioassay Laboratories. In the case of preparing boundary air station 

particulate filters for laboratory analysis, the analyst reported that no written procedures 

existed and training was performed verbally. 
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4.4.2.3 Cateaorv 111 

None 

4.4.2.4 Cateaorv IV 

1. Sample Chain-of-Custody. Chain-of-custody 

environmental samples. 

7 .  

i..$ ..-. . ._;:.;. . s.2 .:. . . ..-;;:;.. p. ... .r:, . .<-.;--.. .:y,::.>... -. -.. *... ;:. -... . ._ :s.. 
procedures are n q - w i n g  ...., -.. ma/h&ned on all 

,. . . .. 'i. . ._ *: 

A new program has been recently implemented for cha 

implemented on surface- and gro 

not usually have chainsf-custody records. 

t is being primarily 

ffsite laboratories do 

2. Environmental Data Checkin pling and analytical 

rvisors. This practice can lead to personnel was not always check 

propagation of errors from data 

The Analytical Laboratory was th 

checked by supervisors. The Bi 

to  indicate this level of 

;ory where all data results were consistently 

did not have records 

nmental sampling 

3. . Documentation of training for sampling and analytical 

tal sampling personnel is verbal with no written documentation. 

e people do not 

the same environmental samples. There were no written records to indicate 

for these tasks understood the procedures, where the samples should be 

mples should be 

taken. 
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Similarly, in the laboratories, training records were incomplete or did not exist. The Analytical 

Laboratory supervisors maintained records on academic degrees and courses attended by their 

employees. No records were available for personnel from the Water Treatment and Bioassay 

Laboratories. 

.. - 

4.5 Inactive Waste .Diswsal and Contamination Sites 

4.5.1 General Description of Pollution SourcedControls 

The FMPC contains sever 

could pose a public health risk. The areas include the following:: 

Waste disposal pits. 

0 Sanitary landfill. 

0 

0 

0 Inactive fly-ash pile. 

0 Underground storage tanks. 

0 Fire-fighting training area. 

Rubble piles, abandoned drums, and buri 

Scrap piles and abandoned equipmen 

The waste disposal pits c 

are numbered chronolog 

are still in use. Characteri 

in Table 4-10. Refer t o  Fi 

feasibility studies a 

ugh 6, the bum pit, and the Clear Well. The pits 

r order of construction. Only Pit 5 and the Clear Well 

...... 
.. . . - - . I :  .. . *:: .- .f .... . .._. 

An e r t i m a t e . . , o ~ ~ ~ ~ c o n t ~ n ~ o f  Pits 3 and 5 has been made by FMPC and is presented in Table 4-1 1. 

The most &&&&timate .-;..:::: : of the radioactive content of the waste management storage/disposal 

facilities is pr&'&$IJn Table4-12. 

. ... ... .:- 

'I 

Pit 1 was excavated into an existing clay lens and lined with clay excavated from the bum pit 

(H&R, April 28,1986). It was expanded in 1957 when excavated spoil material from the constru&on 

of Pi t  2 was used to  build up the berm an extra 5feet on the west side (WMCO, June 16,1986). The 

majority of the wastes disposed in this pit were dry solids. Decant water from the K-65 silos also was 

147  
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TABLE 4-10 

CHARAOERISTICS OF WASTE DISPOSAL PITS(a) 
FMK - FERNAU), OHIO 

(a) Weston, 1986 

4-49 
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igure From: a Weston. 1986 
k --- 

PRELIMINARY MAP OF THE STORAGE AREA WEST SIDE 
MIDDLE OF SITE 
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TABLE 4-1 1 .t 

I 
I 

CONTENTS OF F M K  WASTE PITS 3 AND 5 
F M K  - FERNALD, OHIO 

I I I 1 
PIT 3 I ... :r. Constituent . 

% z a  Metric Ton I 
Ag c 0.001 C2.55 

AI 0.6 1,530 

I Bi 

..~.: ......... ._:.-::i.. 
..:.A , .... c 0.008 < 20.4 -- C7.1 .- . :e. ..:.:+ .. .... :.2. 

-..:.!? .... 
9.168 23,378 I 8,087 

. .  .... I I I I . .  I I 0.88 Mo '-.$ 0.001 I 2.55 I - 
I Na I 4.35 I 1,304 I - I 672 I 

I 0.06 I 153 I - I 53 I 

4-5 1 
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TABLE 4-1 1 
CONTENTS OF FMK WASTE P I N  3 AND 5 
FMPC - FERNALD, OHIO 
PAGE TWO 

=. 

a 
b 
c (nodata) 

1 % on dried solids basis of samples from Pit 3, NLO 1969 
Calculations for Pit 5 based upon percentages used for Pit 3 
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disposed in this pit. During 1958 and 1959, Pit1 was used as a Clear Well for P i t2  

WMCO, June 16,1986). 

Pi t  2, like Pit 1, was constructed in a small pond. This pit received primarily dry, low-level radioactive 

wastes as well as some-decant water from the K-65 silos. During 1958 and 1959, it was necessary to 

use Pit 2 for the disposal of neutralized, concentrated refinery raffinate residu 

equipment available could not process all of the raffinate output. The re 

was used as a Clear Well for the effluents going to  the Gre 

... . .  

Pi t  3 was constructed by excavating into the underlying clay len 

the pit walls. This pit was operated as a settling basin from 

streams (i.e., limeneutralized, radioactive raffinate concentra 

Clear Well. In 1965, the pit capacity was expanded by addi 

top of the pit walls. From 1975 t o  1977 the pit was 

solids (WMCO, June 16, 1986). Pi t  3 also received 

area around the K-65 silos. 

d from the sump draining the 

The Bum Pit was originally excavated 

subsequently used to  dispose .laborat0 

pyrophoric and reactive chemicals, oils, a 

o line Pits1 and 2. The Bum Pit was 

. :..:. . .. . ... 
katerials or chemicals disposed in the Burn Pit is  

ckfilled (H&R, April 28, 1986), the boundaries of the 

ered Pit 4 (Weston, 1986). 

Pit 4 was construct 

until it ceased t 

-foot clay process liner. The pit was in continuous operation 

-waste in early 1985; it continued to  receive contaminated 

garbage until May 1986. Pit 4 has received a variety of process and 

mixed wastes. Wastes include uranium, thorium, 

e.g., l,l,l-trichloroethane, perchloroethylene, and xylene), lead-bad or 

paints, oils with a variety of additives, graphite, asbestos, process trash, and 

construction rubble and debris. In addition, exposed wastes in Pit4 have been covered with 

contaminated soil from the old fire pond. It is estimated that Pit4 contains 3,000,000 kilograms of 

uranium and 65,700 kilograms of thorium. 

'Z  

Pi t  5 was built to replace Pit3 and was constructed by cut and fill, using the excavated material to 

build a dike, extending the pit'approximately 10 feet above grade. It i s  lined with 60-mil-thick Royal- 
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Seal EPDM Elastomeric Membrane (WMCO, June 16, 1986). The pit received liquid waste slurries 

until mid-1983, and now receives filtered waste streams. Process effluent containing suspended 

solids flows across the pit and is  discharged to the Clear Well. The discharge was tested and found to 

be nonhazardous, based on the EP toxicity test. 

- . ~- .. 
Pi t  6 was constructed in the same fashion as Pit 5, with a 60-mil EPDM hydrosealvher .?< from American 

Hydrotech WMCO, June 16,1986). The pit received both, solid and liquid.&a$tes:.until -.p: . early 1985. 

Collected rainfall is pumped to  Pi t  5 for discharge via the Clear Well. Nor.$@r;s . _. , .. . in thi i ining or joint 

.:. . . --....:. ?. 

. .. . .:. 
failures have been observed Weston, 1986). 

Details on the potential impacts of these facilities are presented. 

4.5.2 Findings and Observations 

'section. 

6-  

.T. .e:.. . . 
-:..:::r -; ..:e 

5.. 

. ..... .I7 

..__ 
,+?. .;'. :.:. 4.5.2.1 Cateaow i 

None 

4.5.2.2 Cateaow I I  ..: .i .*.A. 

.':.cg. ._- .::e. . .... :. .?. 
I ,.::.. .... IL4';t.'. .:::. ... .: 

1. Underground storage tanks at FMPC are 

cause of age, construction materials, and 

materials stored in t 

r approximately Myears. These tanks 

ed cutting oil. Four are abandoned and 

None have ever been protected against 

ation. No leak detection or tank-specific 

e of the tanks, together with the lack of 

of ground-water contamination. FMPC 

currently plans to remove the abandoned tanks before closure plans are required (i.e., 

November 1987). 
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2. inactive Flv-Ash Pile. The inactive fly-ash pile could be a source of offsite chemical and 

radioactive contamination. 

The pile was contaminated in the past as a result of spreading PCB-contaminated waste oil to  

control dust. The pile also contains approximately 1,000 kilograms of uranium (H&R, 1986). 

Uranium and PCBs may be carried via storm water to Paddy's Run and th&%orm sewer outfall 

ditch. In addition, airborne dust from the pile may have a radioactive.-@nent. ... . 

t. 

. .  .....: - 
-* --. -. . . 

ANL i s  sampling the inactive fly-ash pile to determine i t s  chemi 

3. Fire-Fiahtina Trainina Area. The fire-fighting training taminated with oil, 

nding on the extent of including the soil around the tank and the water i 

contamination, the area may serve as a source for m 

the site fire-protection personnel. No an oil' was performed, and potential 

hazardous and/or radioactive constit been present. These oils may have 

leaked, spilled, or been applied to  

ANL is sampling soils in the area to  d ce of contaminants. 

1. . The FMPC waste disposal pits are a potential source of 

ium, and other chemical contamination of the ground water 

areas on and off site. The sand and gravel aquifer in the western 

und to  contain uranium at  concentrations of 80 times background 

,.. :+- , '.. 
.<:. -> '. ..?:.:.. .:5- 

.'.A. . .:_. <.:::... . 
<...:* - . --.- .. 

The area-%&ing ..g i Pits 1, 2, and 3 and the bum pit is not graded to  allow all storm-water 

drainage to  directed to  the Clear Well, thereby causing runoff to enter Paddy's Run. 

Paddy's Run has been identified as a source of downward migration of pollutants into the 

sand and gravel aquifer in that area of the site (Dames and Moore, 1985). Pits 1,2, and 3 and 

the bum pit are potential sources of uranium, thorium, nitrates, sulfates, and organic 

contaminants because of the historic operations and wastes directed to  these areas (see 
Table 4-10). 
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Pit 4 is a source of contamination of the shallow water regime in the waste pit area. As 

discussed in the the section on hydrology (Section 3.41, sampling of shallow wells around Pit  4 

has revealed 32 parameters at concentrations above background in the perched ground-water 

region. No other wells monitor the shallow-water aquifer in the waste pit area. The flow 

regime within the shallow-water aquifer has not been adequately ch&terized. but the 

presence of contamination around Pit 4 is a potential source of onsis 

water contamination. 

The lining of Pit 5 has tom, and lining joints have fail 

influent line, on the east site, is covered by dirt and veg 

breached the lining. Pollutants from the pit may be ented 

pit and contributing to  elevated levels of contamina 

egetation may have 

overflow. The pit received liquid wa 

streams. Process effluent containing s 
the Clear Well via an outflow valve. 

83 and now receives filtered waste 

across the pit and is  discharged to  

However, a review of records survey indicates that suspended 

solids may be accumulati 

400,000 gallons dixhar 

t'a rate of approximately 9,000pounds for each 

at a rate of 1,300 pounds per day (Le., 2,700 mg/l 

7 days/week). This rate of disposal indicates that P i t  5 

continues to  handle' and is continuing to be filled with solids despite filtering. 

ium-containing materials from Pit 4 through the practice of 

ater on top of the uncovered Pit 4 t o  Pit 5 via a portable pump. 

ous waste could signify that the pit is a hazardous waste surface 

requiring compliance with RCRA requirements. 

ai  

Pit 6 may have received hazardous wastes as a result of the FMPC practice of pumping 

accumulated rainwater from Pit 4 (known to contain hazardous waste) to  Pits 5 and 6. Pi t  6 

has not been observed t o  have tom lining joints as has Pit 5. 

Pits will be tested under the Federal Facility Compliance Agreement to  characterize the waste 

contaminants that could migrate in water. 
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2. Contamination from the Sanitaw Landfill. The sanitary landfill may be a possible source of 

ground-water and surface-water contamination, since it may have received quantities of 

3 
b asbestos-containing rubble. 

5, 

1 

t .  

A sample of water taken during the environmental survey from standing a t e r  on the surface 

of the landfill contained a very high count of asbestos fibers. In a&fj&$qhe landfill may 

contain radionuclide-contaminated materials, including constructioh'wbble . *-.. . an&.soil used to 

. .  
-.. e. 

. .  
cover exposed wastes. 

The sanitary landfill was used for the disposal of cafete 

from non-process areas. The existing cells are fi 

landfill in early 1986. Limited data on wastes dis 

the site do not permit a detailed assessment of 

and public health risks. However, the landfill. 

contamination on and off site. 

h, and other wastes 

MPC stopped using the 

hydrogeology of 

ironmental impacts 

to groundwater 

ANL is sampling soils at the san 

contaminants. 

ce of any surface 

3. <e Clear Well has likely received uranium-bearing 

from Pit 5 and potentially can be releasing uranium 

gh cracks and fissures in the clay liner. No estimates of 

ear Well are available. The Clear Well has also received 

nce 1959 when it was constructed. Uranium and other runoff- 

p through discontinuities in the clay lining of the Clear Well. 

other constituents may add t o  contaminants within the perched 

solids from process e 

to the ground water 

volume or mass of' E 
)I 

b 
Sarnpling"j+libe performed by ANL on the dear Well Sediments to  determine the 

concentration of pollutants. 
'.*- 

4. Rubble Piles, Abandoned Drums, and Burial Sites. In several locations throughout the FMPC 

there are rubble piles and abandoned drums that may be sources contributing to. onsite and 

offsite radioactive and chemical contamination. 

u 
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Some of the rubble piles emit radiation and may contain asbestostontaminated building 

debris. The abandoned drums and the surrounding areas may contain hazardous substances. 

There are also areas that may have been burial sites for radioactive, hazardous, and mixed 

wastes. One suspected area is  known as the South Field, which is  located directly north of the 

inactive f ly ash disposal area. Radiological surveys indicate that the soil in this area contains 

elevated levels of radionuclides. In addition, contaminated soils have b&n removed from 

some contaminated areas and disposed of elsewhere. One exam#&:j&blyed .._ . the use of 

uranium-contaminated soil from the old fire pond to cover e%pC&d *... . wa&s':h Pit4. The 

.. 
. .  

-. -. 
. .  

locations of rubble piles, abandoned drums, and possible burial$& L. .:;. a&khown . .:: ..?.*:.:-. .. in Figure 4-2. 
.- . . . .  .. . . .. . :+. :. ..'i;i.i' .,. ..:-.:.<;. 
-:..:7*. 

Soil samples are being taken by ANL from these areas to 

ScraD Piles and Abandoned EauiDment. Scrap piles"&..abah&ed equipment at FMPC are 

potential sources of radioactive contamination r'and surface-water pathways 

from these sources. 

5. .- . .:. . . .  

The scrap piles contain a variety of ap meterials, including ferrous scrap 

metal (5,000 tons), copper (1,500 t ,000 tons). The scrap is stored outdoors, 

primarily in ' k o  locations. The p i s  contaminated with uranium and other 

radionuclides that contribute res off site. The wood is  

of fugitive emissions if left 

hese sources contribute to liquid release through 

rial extends beyond the pads that drain to  the sewer 

in to  surface waters. It i s  not possible to  estimate the 

uncontrolled. It i s  al 

stomwater runoff. 

system, and some 

e removal of this scrap. Present planning is for the metal scrap to 

I. Also, the wood will be 

transferred to  Oak Ridge, Tennessee, for incineration. 
..;.:.... : - .-:. !. .. . ::. . ._I. ... ..._ -. . .. . . . :.::,. 

8 ;  .* j. 
-... .... 

A large quantity of abandoned equipment and piping is found on site, including .the 

following: 

0 Process equipment 

0 The deactivated incinerator near the wastewater treatment plant. 

The deactivated graphite and oil burners. 

4-60 
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I 
~~ ~~ ~~ 

LOCATIONS OF RUBBLE PILES. ABANDONED DRUMS, 
AND POSSIBLE BURIAL SITES 

FIGURE 4-  2 
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0 

0 

Half of the tanks at the tank farm. 

Four underground storage tanks (see section pertaining to underground storage tanks). 

0 Two aboveground tanks east of Pits 2 and 3. 

0 One aboveground storage tank on the west side of the refinery. 

Ore hoppers in Plant 1. 

0 Dust collectors. 
.. 

Much of this equipment is  abandoned in place, especially in Buil 

P i lo t  Plant Some equipment was removed and .put in stora 

piles. Much of the abandoned piping i s  difficult to  locate be 

records on pipe location since as-built .drawings general1 

has the potential t o  become a 

(uranium) and organic conta 

decontaminated or decommissioned. 

dded to  the scrap 

ted. This equipment 

ANL is sampling soils in the area 

4.5.2.5 Cateaow 1V 

None 
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B.l Pre-Survey Preparation 

The DOE Office of Environmental Audit, Assistant Secretary for Environment, Safety, and Health, 

selected a survey team for the Feed Materials Production Center (FMPC) site in Femald, Ohio in 

March 1986. The site is operated for DOE by the Westinghouse Materials Company of Ohio (WMCO). 

Mr. Randal Scott was designateb the DOE Team Leader, and Mr. Christopher G?&ler, . .  the Assistant 

Team Leader. Mr. Vincent Fayne was identified as the Oak Ridge Operati~sClffi$&..representative. 

The remainder of the team was composed of contractor specialists froFi;@,NUS CGoration and 

.. 
-....: -. 

... '.. 
, : . .L 

ICF Corporation. 

Survey team members began reviewing FMPC general envir ents and reports in 

April 1986. Messrs. Scott, Grundler, Smith, Malloy and Terry Sur e National Laboratory) 

conducted a pre-survey site visit on May 5 and 6,1986 tG-gaip farhkwization with key DOE and 

Westinghouse personnel and the site. T pleted a cursory review of the 

data generated in response to an i ,1986. The request listed 

environmental information of interest purposes. The survey team 

intensively reviewed the information gene urvey visit, and on May 20 through 

22,1986, prepared a survey plan for the an discussed the specific approach to the 

survey for each of the technical disciplin edule of activities for onsite 

activities. The survey plan was t dge Operations Office to 

.* . 

nducted during the period of June 1627,1986. The opening 

e site was attended by represerrtatives from DOE Headquarters, 

, Westinghouse Materials Company of Ohio, NUS Corporation, and 

uring this meeting centered on the purpose of the survey, logistics at  

ction of the key personnel involved. 

.. 7 .  -, .w 
'M i  

During the survey, team members reviewed file materials, permits and applications, background 

studies, engineering drawings, accident reports, and operating logbooks. The production process 

was thoroughly analyzed to identify existing and potential pollutants. Site operations and 

monitoring procedures were observed. Extensive interviews were conducted with plant personnel 

regarding environmental controls, operations, monitoring and analysis, past operations, regulatory 

permits, and waste management 

B- 1 
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Daily meetings of the survey team members were held to report observations and compare findings. 

A representative from the environmental management group of Westinghouse met daily with the 

DOE Team Leader, Assistant Team Leader, and the NUS Coordinator to arrange for specific site 

personnpl and facilities t o  be available, as needed, on the following day. - . - ,. 

The survey team members identified further sampling and analysis ( S U )  r 

complete the survey effort. The S&A req 

the request was transmitted to Argonne National Laboratory for rev! 

by DOE to  provide a sampling team for F 

A site closeout briefing was held on June 27,1986, where the 

preliminary observations of the survey 

because additional research and, in some cases, additi 

confirm the observations. 

Leader presented the 

e classified as preliminary, 

ing were required to positively 

B.3 Sampling and Analysis 

Argonne National Laboratory (ANL) wid 

ANL evaluated the sampling requests ma 

analysis logistics, costs, an 

assurance plan and a health 

and the sampling team be 

.-.the survey team and determined sampling and 

e sampling plan was completed during midJuly 1986 

during September 1986. 

will be prepared to  summarize the findings from the onsite survey 

ed to  the Oak Ridge Operations Office and the FMPC contractor for 

the Preliminary Report are considered preliminary until comments 

results are available. At that time, the comments and S&A results will be are received a 
' 5  

evaluated and an interim report will be prepared. 

170 
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4.5 9 
ENVIRONMENTAL SURVEY 

FEED Ul'ERJAlt PROOUCnON CENTER 
JUNE 1627,1986 
FERNALD, OHIO 

-.  
( s<; 

a,:.. . . 1.0 INfROOUCnON .. ... .. . 
-e  I. . . :>:-. ... . . . .... . . .. &$:. .. .:. 

.. . . .; .::. . .  . . 
The Environmental Survey is a one time baseline i n v e n t o r j ~ ~ ; ~ J t i n g ' e ~ v i r o n m c n -  . .  
tal problems and environmental risks at DOE opaating.ta$i.Ga. .The Survey will 
be conducted in accordance with the principlu and pro2e-u contained in the 

Draft Environmental Survey Manual distributed on, 

~ h c  survey is an intcrnai management to&tQ- ai 
Secretary in allocating resources for . 
programs and for mitigating environmen@ 

.. .; *-.. .-._- 

Secretary and Under 
., : w a v e  environmental 
DOE fad i t i - .  .. - .  . .  

e .  

9 .  - . '- 
L .  

The Survey will be managed 
Team Leader, Christopher Grun 

Leader, Randal Scot t  and the Assistant 
mt Fame will serve M the Oak Ridge 

team. Technid support will be 

.. NUS CoordinatodAir Quality 

srcrf8C8 w8tm 

R 8 d h t h  

Radiation 
RCRAJRad Waste 
RCWCeRCLA 

Gerard Kelly CERCLA 

Dou$as Riddle Hvdrosrolom 
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2.1 R e  Survey A a i v i t i a  

Survey T e r n  members began reviewing FMPC general environmental documents 

and reports in April, 1986. Malloy and Terry 
S u r l a  (Argonne National Laboratory) conducted a prclsurvey<.&te viut on May 5 

and 6, 1986 to gain a familiarization with key DOE and W u  e personnel and 

t h e  site itself. They toured the facility and cornplettda. *<+,iew a f  data 
that  were generated in response to  a manorandum.6f :&pril 8, 1986. The 
memorandum documented the  visit and listed envic$nipntat- information of 
interest to the Survey Team for survey planning proma. 

This Survey Plan will be transmitted to 
survey. 

.UessrS. Scott, Crundler, Smith, 

~ .._ 
.* '. : - - .  ... 

. .  

t ' two weeks prior t o  the 

2.2 OnSiteActivido 
.. . .. 

L :  .:._ .e. ..- '. , .. . . ...... .. . a .  . .  . ... '., :* . .  
s. .. -. *._ 

The survey will be oonducted 
Agenda will k as shown in 
disruption oi site ac t iv i t iu  

1986 through Jute 27, 1986. The 
ications a appropriate to minimize 

survey efficiency and effectiveness. 

Interviews and consult 
om, waste mana 
the course of t 

ed with environmental, safety, operati- 
chousing personnel, among others, in 

0 anvironmcnul information and the rad- af tht swvey 
sampling and analysis ( S U I  phua at the survey process will 

ted 2-9 weeks Jter aompietion ad tfm m y .  This dfort will have a 

2 113 
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2.4 C d r a i o m  and Reporting on the Suvey 

,A <.sse 3ut briefing w d l  be conducted LLS noted on the agenda to  describe the 

general conclusions of the site activities. Within 4 weeks of the owsite survey 
ream'visit, a Draft Survey Report wil l  be developed. Within;!$ weeks of t h e  

availability of the analytical rcrults from the sampling and -;& phase of t he  

survey, an Interim Survey Report will be completed. 

. -. . 
.*.j-;;:;-,+ .>:>. .. r: :::. ... .;..??. 

I . .  :. ...... . . .  . . . .  .: - . .  : . .,, .'. .:. . ... . i. . . . .  r .  

fO 

3J 

Tht 
directed to  the evahation d ritc- samplin~-.and -&Lytiul capabiilities. The intent 
will be to verify and review the '&e proccdvcr for obtaining 
processleffluent and enviro ing the analytkal work to 

identify the concentration of handling and reporting of data. 

All aspects of the quality .e.. program relating to environmental 
management of the Fernald , including operator training; 

cision and accuracy studiel; 
y s q  sample handling and chain of custody 

datiorp data reporting and documentatiorr; and 

. .  
I .  

and analysis will be monitored to ensure proper 
requirancna Quality 

y d a l  activities, as well 

The QA prog&nr curmdy in forem in the F d d  t.bor.torisr, Y administad 
by DOE thou@ the Environmental MerrvansMI Labortay (EMLI md EPA will be 
evaluated. QA procadus, i m p a d  on my Outride mpUq or u u l y t i d  laborator- 
i a  will also he teviwedin thisstudy effort. 

5 176 
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32 R c a ~ t b R t q u i r e d  

During :?.e site visit ,  the f-llowing recordddocuments. wi I k reviewed: 
. 

. .  

o ,Analytical Laboratory and Environmental Sampling Q&iity Assurance 
* -. . 
I: ... 

Plans (Environmental and Waste Management 
,..E . . . .  -:;, .-.*;.::-.:'. . .  .."> :::' ... 

...... ..... .. ::._.. . .._ . . .  . .  ........ o QA Audits of Laboratory and Sampling Program ;.'...' :...: 

o Bimonthly QA Reports for the F e r d d  Labot+$.oria .'e'.;::.. 

. . . .  .. '*, .'..i-. ........ ..i .:* . . . .  .,. .:*. ..?Z'.'. ..... :-' 

. .?:. . . . . .  . .9 ...... 

. .  
o DOE (E.%) and EPA QA tesultr for &&r&f.&&tical samples 

-. . 1;. 3.. .: . " . .*. 
*. . . . .  .".. e;. ;.?-. ..... . . . .  . :. 

o Operator training records ( l a b S i a t t ~ . ~ d , d ; i ; p l i n g )  
c 

o Laboratory and sampling cai-&jyiok and w o r m k t  

o Precisionand 

4.0 SURFACE 

d the information presented for Perruld indicates that it is 
6oe facilities. In the put, attendun h a  bem primuily directed 

avaiiabic on pdlut.no, Except tor m e  water qua~ty pruneten in 
receiving suwma, t)n only otha mndiormtlide vulysa genardly available arc 
those required by the NPDES permit. 

a-. i d a n d f h t h  .a ab ndidodal fel- md lid8 hfOrm8tiOfi b 

6 
177 
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Compliance for C P 6 ,  Fe, TSS and Cu at the  combined general sump/dearwei! 

sampling point appear to have deteriorated from 100% in 1982 to 7 9 4 6 9 6 %  in 1985, 

although :he overall compliance remains at approximately 98%. Tetrachloroethyl- 
ene and I.l,l-trichloroethane are used in the plant but the only analyses of these 

materials tn the discharge from the  plant are those required for the  submittal of 
the application for renewal of t h e  NPDES permit. One report states that other 
t o u c  organics are used onsite and are not monitored but doer 
These issues and t h e  repom of possible unpermitted disc 
f r o m  storm drainage ditches to the north and west of the d 
during t h e  site visit. 
operation and maintenance of sampling and treatment'. 
through by looking at records, interviewing persoqrl,. 
determine how they are followed. A walk through'o#:. 
identify a! liquid waste  streams from plant*.*Foc 

This will be accomplished by.-&viewing SOP, for the . .  . 

. .  . .  
plant property. 

.._ -.. . . -. 

At  RccadrRequited 

Records that may k reviewed 

o Analytical data used f 

obtain information indude 

reports for the period 1980 - praen t  

and reports for treatment plant operation, 

equipmatt mrimcnuro r-dr mdor 

7 178 
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.a Procedures for the operation and/or maintenance of treatment and mom:+ 

r ing equipment 

-. 
3 SPCC plan and records of implementation. 

. . .  . . . . .  
;* 4. .. - - .  ... 

The nonradioactive air related iuuu involve an w&i&i$bI 'tht plant-wide ar 

and processing of 
ocess missions of 

a, and the emissions of 
. -...e* .. them will k some 

ces -&sodated with the control 

ambient air quality data. Area of particular int 

emphasis on operational and procedural" 

3ources. 

The general approach to the 

p f o c c d ~ r ~ ,  M d  thc physical inspection 
he survey will  attempt to relate the air 

in the plant, evaluate the existing control 
and assess the potential serious environmental 

problems from tw 
g system assessment will involve inspection of the 

OB documentadan applicable to data acquisition, review 

af ttm me ad these data to chu.crarize the environmental 
t opefation md tha d e f d b u t y  ad thmo d8U. 

o Air permits (Registmion, IrrrtJIltim and Opc8tion) 

8 179 
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Source and source emissions inventories 

Supporting calculations, stack tests, etc. 

Descriptive documentation on add-on-mission controls 

Operating procedures for processes and controi equip. 

Correspondence k t w c t n  regulatory agenau: a&&& 

Reports on accidental releases 

Ambient air monitoring program pr 

1.. .. . -  

- Dutyobserver - Calibration procedues and ~ f ~ r d 3 - . , '  -.. . .  . .  . .  

- Ambient air monitori 

6.0 RADtotocIcAL 

6.1 Issmldatifiotiq 

Three radiological identified for the Fernald FMPC survey. They 
'rdtum and impacts, (2) qomd and surface water 
amirsiom. Evaluation of these issum for the purpose 

pobhu WU be accompltbd through observations of 
aphsric 8nd liquid rde-, obscrvatiora ad the mhtoti-  

bmwatiorr, ad the environmental monitoring program. Dole 

the release d non-uujm rrdionutlldm (a& trnuuJcr and rrdiun) to the 
atmaphcn and surfror and gmnd water. Also, manddprtcrd redemas and the 
site rcrpome to thorn r d r r r  wi l l  be durtod. 

9 I80 



6.2 RcoxQRcquircd 459 

The rec3r3 required for review include the following: 

3 ‘.!ereorological data forming basis of siting air samplers 

.. 
o Hydrological data forming basis of siting surface (&d groundwater 

.... . . 
monitoring 

- .  . ..;. .. .,..+. _.... . . . . .: . . . .  . .  . 
o Land use, demographic surveys forming basis fo 

o Impact assessment methodologim 

o Evidence of availability af regulatory, y referenced documents 
cited in procedurts (e. 

o DOE orders, field 
assurance activities 

o Procedwt and forms 

LO 181 
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II 7.0 TOXIC SUBSTANCES 

The toxic substances review will include all raw mater 
chemicals ued on t h e  Fernald site. Use, handling, and dis 
Biphenyls (PCBs), asbestos, and pestici&s will be within t 

AU toxic substances purchased, used, or manutad it% site will be 
evaluated. Tracking, control, and 
reviewed. Record of usage will be ev  t b  potentia for 
entering effluent streams. 

The inventory of PCB contaminated el t in use at the facility will 
be determined. The con potentia for leakage, a d  t h e  

quantity of contaminated fl W e e  or r a d  pCB itms and 
contaminated i tems in stor for proper container/packaging, 
adequate storage protectl and inventory controls. Disposal 
practices will be reviewed inverttoria to determine t h e  

method of disposal and I Procedwm for PCB analysis, 
removal, handling, and 

. .  
. ,-.- ' 

' :  . .  , .  . .  . .  

. .  

buildings will be idtntified and projects for 
=" be reviewed. Asbut- procedures for 

sit., wil l  be reviwed to dctcrmine disposrl rnethodr and 

11 I82 
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o TaXic substances labeling and tracking system 

3 ?roceduru for handling, control, and management of toxic substances 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Inventory of toxic substances and purchasing records i.'.., .- . 
a .  

Inventory of current PCB-contaminated electrical e 

Storage records of PCB items 

Disposal records for PCB items 

PCB handing, storage, and disposal pr 

~ocatiom of krildings continineas-.,. 

Asbestas disposal rccordr 

Asbestos h&ing, r 

.. . 
-. - . .  . .  . .  . ...,... . . 

, . ' ' e  a .  . .  

d and location of disposal 

12 183 
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prevent unauthorized releaes. Personnel training and emergency response plans 

will be reviewed for completeness. Pi t  4 activities wil l  be examined to assure 
correction of any def iuenues for waste andySiS, contingency, closure , and 

operating records. In addition, any operating and permitting deficiencies for  
hazardous waste storage facilities will be defined. The identification of solid 
waste management units (SWMU) is required by RCR important in 
delineating sources of environmental contamination. The waste review 
will be coordinated with CERCLA and hydrologic inves ::hdp identify 
possible releasa from such SWMUs. Fernald will *:.+aexamined to determine 
hazardom waste generation points and the c h u a c t a r i r ~ ~ b r r u - t ~ ~ n g  and, to the 

';jP& storage practices extent  possible, part  hazardom waste disposal pra 
in underground tank and waste oil burning Fa& & be examined In 
addition, the storage of thorium and the han of radioactive wastes 
in p i a  and other techniques will be included mmagement 
activities. solid waste d i s m  optrat& ;draluated to ensure that ail 
hazardom and radiological constitue&.&hbeen identified and are properiy 
managed All  radioactive waste t r  tkstqak, and disposal facil i t iB will be 
reviewed. 

8.2 R c a ~ C R w r r i r v l  

The following record 

. _  
. .  .' i .. 

-. " 
. .  

- -  
6 .  -. *-  

Bo10 nodfia~on 

4 
i 
i 

13 184 
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9.0 INACITVE W A S T E  SITES/RELEASES (CERCLA) 

9.1 Iuuc I&ntifiQtion 

The survey will attempt to identify environmental problems qqj potential nsks 

Fcrnald facility. The survey will focus on current and fut 

... * *  

associated with the handling, storage and disposal of hatardo 

. -  
: *-.. . . .  f ollowina - .  - .  . .  * .  

o Past land disposal practices; 
o Past spilldreiearcy 
o Current waste management praai 
o Potential for future spills/relcasu 

A l l  fac i l i t ia  that have handled or arc ct(n 
level radioactive w a s t u  w 
the waste pits (#l, 2, i 5 and 61, the 
facilities, fly ash pila,  and landfU+ 
the materials that they a n t  
releascr of hazardow subrtanca. 

hazardous, mixed and low- 
These facilities include 

;*&urn stmaw sites, ttwriun storage 
&litiu wiU be evaluated in terms of 

ity ad the facilida, past and potential 
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459 
o Dscriptions and notification of spills/releases 
3 gescriptions of corrective actions 
3 3escription of all waste management facilities, including buried tanks and 

structures (c.g., design, materials used, details on linen used in waste ?its) 
o On-going studies, including: -. 

i --; . .  . .  --....; -. Weston RI/FS work plan 

Study plans to identify contaminated surplus fa&&i-&d.. 
Groundwater studiu (e+, ~ a m c r  d~ M o o r e : d . * q e r a g &  . .  tc Miller 
work) 

. , :  . .  . .  . 
.'* '. ; -. . . , 

L..*'-...* "". ..._: 
e. -. 

10.0 HYDROCEOLOGY 

. .. --..a ., . r .  .- ... .. .1 

-. .. 
*. 

~ h c  prJiminary review ~f ciocumentation.pn-t+.FMPC site indicates that a great 
'. ._ 1 .. 

ki:. of grourdwater assessments. 
Previous studies have not resolved *tmthl c o n t u n i n m u  other than 
radionuclides and the nature of thi;: flow regime in some areas around 
the  site, Recent and owgoing recognized these shortcoming and have 
begun to address them. The iU dealt with during the survey include a 

determination of the s ccant and on-going studies. While some 
potential contaminant uch as the waste pits and Paddy9 Run, have 

ken i n w t i l p t e d  umber ad potential SOvce areas need f v t h e r  
disposal areas, COJ piles, rndergrornd storage 

indude a review d sampling 
war, comprtrblllty of data from 

(USGS, OLPA, PMPC, CorwJtunr), and modwin# guunetm. 
and @aammt d wdls  mad for -at* monitadq wiU be 

examined. To usam tho potential for rqiond imput from gourdwatcr  

be idantifid. 
c0rrt.min8tt0rr, p&dw tS#S d -8m, U w a  a &llmdC nOOd t O  

15 
186 



10.2 RceorQRcquird 459 

Records and documents to  be reviewed include the following: 

o New and recent work and work plaru 

0 Well sampling procedwa 

o Sampling schedules 

o Monitoring parametes 

o Monitoring data and results 

o General growdwata 

o Well installation repo 

o Air photos (historic) 

o Historic topography, 

. .  .~ - . .  

. . ::':. 
. I  

I. 

pertinent docummts (e.g. RCRA permits, 

16 1187 
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USITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

1 
1 

UNITED STATES DEPARTMENT O F  
ENERGY 

AND 
) 
1 
1 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY 

? .  

i .:;, . -. , ....... . ...... 

. .  . .  .. ...... . . . .  . . . . . .  . .  .......... *... . .  

The United States  Environmental Proteck<&.&ncy (u.s. E P A )  . -  . .  
and t h e  United Stat88 Department Of ate t he  

.... .... . .  a . 
e"-" -. 

p a r t i e s  t o  t h i s  agreement which is e n k e ~ q d - w i - ~ o  pursuant  t o  
0. . ,  ...... . .  

Executive O r d e r  12088, October 13,. 19$8. (&'FOR. 47707). 
* -. . .  

r i a l  Product ion C e n t e r  Aareement p e r t a i n s  t o  U.S. 

(FYPC) i n  Ferna ld ,  Ohio. Th Uanagement and Budget 

(OMB) and t h e  United States  

cognizance re#pectlVe d u t z e s  

t o  ensu re  v i ronment r l  lavs under Executive 

Order  12088 and th& r r t r t u t e s  addrmsred he re in .  

partrer t o  ensure  

Sa DOE, Oak Rid98 Op8ratron8, Oak Rldger T8nnelSe8r 

lananting r egu la t rons  

inc ludrng  t h 8  C1O.n Ur A d  a8 MI8nd.d 42 U.S.C. 7401 et I.q*, - 



459 

-2- 

W . S . C .  6901 et raq, and the Comprehenrave Envrronmental Rerponrc, 

Cornpenration and Liability A c t  (CERCLA), 42 U.6.C.  96Ql et =., 
at FMPC. 

environmental impact0 arrociated with part and prerqnt ac:$-aVltle6 

at the ?MPC are thoroughly and adequately inver$ig&ed,. and 

appropriate rmedaal rerponro action taken, ..a#. coht@plated by 

- 
- 

. -  
<..r: 

The Agreement i r  further intended to enru~..:..&+at the 
b .... .. --.-.. 

- .--. . , .  

... -.*. T... . ...* -. -. 
: .. .- . .  

e . . . . . .  . ..., 
the Comprehonrivo Environmental Rerponre, &p&&Won L Liability . *- . .. . -  

6 .  
;*e.. 

Act, of 1980, and reguhtiOn# praaul~ateL.:~or~u~de=. 

doer not addrorr compliance, or tho l&k,thr&f, by U.S. #)Ear 

h e  Agreement . *. 

. --..a 
. .  . ‘. -. .. 

a - .  .e-. . .  
m P C  with t h o  Cloan Wator Act, 33-,U~’S:.:C..-..~~.Sl - ot I.Q. 

: -. . .  

OUCCe8OOr8 in o#,  contractorr, and rubrequcnt 

ownerr and all Fornald, Ohio. U.S. DOE agreer 

to give notice of th 

owner and/or o 

obligation of a 

agro8ment to any rubrequent 

tho tranrfor of ovnorrhip or the 

or/op.rator hnd ahall mimultaneourly 

AVR1ORITItS 

Tho a o f  U.S.  #)E to -rat. it8 fac i l i t i or  in compliance 
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with applicable pollution control rtandardr. h i r  agroernent 

contarno a 'plan' am dercribed in Section 1-601 of Executive 

Order 12088 to enable U.6. DOE to achreve and maintain compliance 

a -t:. applicable environmental rtandardr . 
further entered into purruant to U.8. EPA'r rerpoar+bili<%er 

under txecutivo Ordor 12316 and U.6. #)E'# autpGi&.ynder .. . the 

Atomic Energy Act, 81 amended, 42 U.S.C. 20& . ._ - et'.&. 

hrr  Agree.k-&t i r  
-..- -. -..-.. 

. -  : *-.. , 

.* *. - 
.* *-* 9'" . ...- 

The 
. .  .: .-...*'. .. 

partier agreo to moot their rerponr~bilitiir~-u~~e~-~the authorrticr . *- _. .. 
recited heroan. 

ad by tho U.6. Government 

and oporated for tho U.8. W E $  naganont contract with 

Tho facility commenced 

8nb 19860 mPC W 8 8  

operated by NatiOMl 1. under contract 

with U.6. #)E* locat06 approximrtoly twonty mrhr 

northwert of d at:. Ohio. M P C  oporrtionr covor 

approximately. O S 0  acroo rite. 
-i,.... - .::::.::.; 

6.v. ra 1 n=8L.,,- '. .-_ :. ?. i t ior  l i o  within a on. to throe ail. radiur 
.. ...... a,.... 

.:::. , :il , _... ... ._.*- 5 .;:. -..:.. .:::. . .:.. 
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radionuclide8 prerent in wart8 material8 handled at FnPC include 

Uranium-238 (u-238),  u-2358 and thorium-232 (Th-232) vith their 

rerpective decay chainr. 

be prerent in the varter. 

warter known to bo generated 8t the m P C  are halogwia 

primarily l8 1 1-trichloroothane. 

radioactively contamin8ted 

Dotailed chemical and radi 

facility to determine the 

handledr tra8tedr rtored a 

Plutonium and firmion products may also 

The principal non-radro8c&e hazardous 

..,.olventr . .  _.- a .  '. 
~ h e  facility di& :.tori' 

- ,  

88ter generated e 

on-rite vmrte pita and lag both r8d&O8CtlVe and 

nonradioactive hasardour mu 8ilo8 containing 

approximately 1700 curie8 
*. * . .  
and other containerr containing 

a total of  approxi tric tonr Of thorium; 8nd 8 

0 container rtorrge aroa. The 61 

drumr of  radio ed PCBr in tho container atorage 

area prementl ' bo  roquirwn8ntr of the Toxic Bubrtancer 

S Uo8.C. 26Ole0to 

->i through 6, a, 9 8bb tho p i l o t  mutt at  mpc 
'* u' 

(reco4ifi.6 OM-374s-17-11] 

and p.rti,culat~..aimaiorrm. 

COaCOMlag tho l W t 8 t i o n r  of vicible 

Thoro provirion# as0 part o f  the 
1 % .  
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applrcablo S t a t e  Implementation Plan (61P) ,  approved by U.S. EPA 

on Apr i l  15, 1974. The regulationr.ar8 enforceable by both t h e  

6tate of O h i o  and the  Federal goverment. i -; ._ . .  
...I._ : -. '. -*--.. . ... .. 

5. Airborne uranium, radon gar and radon d.Cay.produ'+ - --. . . .  
releaser a t  FMPC have re ru l ted  from plant operat'nr';-. .. *- . Radioactive .. "'" . -.__' 
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8 
t 
I 
I 
I 
1 
B 
I 

7. In Dccembor, 1981, 8lovato4 radioactivity wao detected 

rn throe private uollo located downgradient from FMPC.. In February, .. 
i .. 

Ohio Department of Health and the landownerr w.18. mtifikti:.pf the ...... ... 
elevAted readingo 

public in a FMPC ~nvironmental mnitoring ~ n p u + l  

?'hi8 information wao r8leao&.':-tp'-tha .general .... .; -r-*. ..... -. -. 
rn 

*. . ... f .  ........ . . . . . .  . . . .  -.. .- :I.: . . . .  1983. ...!,... . . . .  :-.: -- - .. . . .  

Admtnirtrator of U.S. EPA, Aoqion V,.:a+iJ da*arolLned that raleaoer 

8nd throat8n.d r8108800 of ha 

materialr, may pr808nt an i m l n  ubotaatial ondangennent to 

the- public hmlth, Wlf8r8 an pironment, requirrng remedial 

reoponoe 

de tennina t it to undertaking tha Work 

outlined i 

. .  - .  .# '. . .  
8tAnC80  includrng radroactive 

i t 0  nor d8nior thir 

9. On Marc .6. t P A  i o o u d  8 Notice of Noncompliance 

18tt.r t o  U.S. 

th8 onviro 

opatr t ionm 

10. 

i fy ing  tho Agancy'o M ~ O ?  concarno over 

c t o  8aoociatod wrth m o a  mot anU prmoent 

DOt ?OOpOnb8d to a i m  l o t t o r  oa Juno 14, 198s. 

'4- 

8.tw.n April, 1985, and July, 1986, eoa~.?~nCOO war8 
8 

h8ld botwoon tha U.8. DOE and U.8. S?A rop?moont.t%vor to bimCu00 

th8 vi~lmtioao urd aboorio onviro8mmnt.l a d  mt-a 

U.8. bbt propoood to taka to mchiwo &ab m i n t a i a  cosrplianc8. 

194 
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COMMITMENT OF THE PARTIES 

1. U.S. #)E and U.6. rPA horoby agroo t h a t  U.6.. ...DOE rhall 
'..- -;. 

conduct a Romedial f n v o r t i g a t i o n /  F o a r r b r l i t y  G t u d r -  

I n i t r a l  Runodlal M O a O U t O 8  in accordanco w i t h  gu.1 

CERCLA8 t o  d o t o m i n 8  tho na tu ro  8nd oxtont  o 

on and off tho FMPC .it.. Tho i n v o r t i g a  c o n r i r t e n t  

w i t h  a p p l i c a b l o  tPA gu%danc8 documontr . 

. .  .. : . 

2. It  i r  further agrood t h a t  U.S... . e:-- ....-. 
a c t ~ v i t i o r  d08crib.d b8lw8 w i t h i n  ':&q"&tod timo frunoi, t o  

bring FHPC i n t o  compli~nco wr m p l i a n c o  wrth, 

the Claan Air Act 8nd RCRA. 

ION AND LIABILITY ACT 

Purruant  t 6 Of C t R C L A I  42 U.8.C. 9606, and 

4 0  CPR 300.68; -*8 aha11 ~ n d O t t 8 k .  tho folloving i n i t i a l  

Wnit tho oxpomuro or throat of ertpo8uro 

aniraiona, inclubrng radon gam and radon docay 

product., to public h-1- M d  tho OlW&-l3tt  

procibu'rroa 0 d uork practieoo to control ruiorctiw a~irrionr~ 

i n e l d i n g  radon 9aa and radon docay plcoductr, f r a  production 



459 

- 8- 

matorialr  and onar to  v a r t o r  t o  maintain a l l  oxporuror A i  &w AB 

Roaronably Achievablo (AL)rRA). 

e f f o c t i v o  d a t o  of thio agrounont,  U.6. DOE rha l l  im 

operation and maintonanco procodur 

control of r a d i o a c t i v o  auirrionr , 
docay product  emarr ionr .  Rogrorr ro 

U . S .  =PA quar to r ly .  

Within r i x t y  (60) d iyr  of t h e  
i ?, 

B. Within t h i r t y  ( 3 0 )  dayr of t 

Compliance Agroemont, U. 8 .  #)E rha$1.- 

v i t h  a p l a n  and implemontation rdtrdUi4.for the fol lowing i n i t i a l  

i n c l u d i n g  radon gao and rad6 -product a a i r r i o n r  from the K-65 

r t r u c t u r o r t  2 )  i n to r im controlr 

f tho two K-6S ofloo,  and t he  

t 3 )  a radon and radon docay 

onco Uno and of f - r i to  o n v ~ r o n s :  

and 4 )  moarur e w o n t  of unplmnod ro loaror  

ndr r t o r a g o  r t r u c t u r o r  t o  

C. U.I. M t  ahall irplaont tho plan torr intorim c s n t r o l r  

d o r c r i k d  i n  rubparagraph aboo., upon approval of tha p l a n  by 

U.S.-L!A i n  actordaaco w i t h  tho appsevod implaomrat.tion r c h d u l o .  . 
Tho idbrim controlr ohall bo r u i n t a i n . 8  unt i l  ouch time ar 8 

I 

196  
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io developed, approved and implomontod pUr8Uant to the Remedial 

f~vertigation/Fearibility Study procoro di8CU8Oed belaw. 
? .  

i .:i . +?. . ... 
3 .  The State of Ohio rhall bo givon an opport.t&y to review 

*..- *. --.-.. 
and commont upon report. 4ovolop.d by U.6. #)E u~U@r. thrg..':: 

. ,. -. .: : .  . .  .. . ... :.: : .. . ._ i ~ 7 .  ... . . 
.-,. : +.-. ... : *..- 

*.*,?. 

.r.. . . . .. - .. . ... 
.:.. 

2. ~emedarl Invertigrtion/ ? 

Purruant to 6oction 106 of CERCU, 

addr8B8.8 buain8llt and 8ubOtUttial Onb. 

or welfare or tRo onvironmont, and *0 

thereunder, U.6. DOE rhall conduc ia1 Invomtigation and 

Pearrbality Study (Rf/FS). . 
A. All Rf/FS work ahall 

e. 

U.S. EPA 'Guidanco on ortigrtionr under CERCW', 

bated May, 1985, an PA 'Guidance on Porribility 

6tudie8 unbor 1985, and ahall  bo conrar- 

tent with tho nd critoria urd conridorrtionr rot forth 

%n tho N8tiOnal o n y  Plm, 40 C?R Part 300, a0 unondod. 

19.7 
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laboratory certification am required by 6 o W  Tamk tb. In the 

.vent of any dL8apprOVa1 o f  certrfrcation by U.6. LPA,.. U.S. EPA 
i 

may require that U.S. DOE either relect another laborr'ibry for 
-'-.... ..._ ' .. 

laboratory certiftcation, or allow the original trrt  com'gaay 

to analyze a mecond round of blankr. 

allowed for the analyrir of a mecond round of.-.tert.d,lankr . .  by 

. * - - .  . 
r .  . .  - * .  

Ten (10) ;&iy#Lv*&+. be .. - -. ... 

*. ... ' . . . e . .  . *-._ - . .* '-._ . . . :.. :. *, - . either the new or original laboratory. .. *-. . .. . . ?  .- .... . 
.?... :. ..:..:. . .. . 6. ... . . '. . .. . .- 

*. .. 
D. WLthin ninety (90) calendar 

thio Agreement, U.6. DOE ohall oubmdt. . .  PA a werk plan for 
- .  * .  . .  

Foi$rbility .. 6tuby (RI/FS 

.axtont o f  any releame or Work Plan) to detormino tho natu 

threatened releaao of haaardo +a1 and/or radrorogacal 

into the onvironment at or 

a11 bo h o e d  upon the SOW 

in accordmco w i t h  the 

U.6. EPA RI/?S onto which havo boon provided to 

U.S. DOE. 

.valuate i .8. mE both doficienci- 

(4s) Cal=d,8r Of the ;.C@ipt Of U.8. EPA EOtifiCatlOn Of 8 

kf/FS - m  Work Plan dimapproval, U.8. #)E mhall anad and mubrait 

a rovfbod plan to U.8. EPA. 
. 

In tho wont  muba.quant dimapproval 
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of the RI/FS Work Plan cannot bo rerolv8d by informal meanr, 

dirpute rerolution procerr dircribed in the Agreement.qhal1 .be 
the 

'.- : . .  
us8d. . ..:. .: :. 

:t.. ..;.:-. . . ..-..(, .:; .... ? *.:. ... :.:?.* 
.. .:: '.. . ..-. .- . 

. .  . 
_.a '. .. - .-. I 

P. U.S. DOE rh.11 imploment the tarkr det&edlin the ;. 4. : i I. .. , .. *- - . . ..p... .... *. 
RI/FS Work Plan ar approvod by U.S. tPA.  The fuii+..gpprovad . .  . .  . .  .. 

: '1.. . .  
RI/PS Work Plan ahall b8 incorporated into 

o f  thio Complianco Agroement, and I 

!+tachment If. The tarkr  in th8 RI/ 

conducted in accordance with tho r t  

scheduler containod in the 8 

. .  

G. U.S. DOE rhall prop and final RI aad ?S reportr 

a0 provided in tho 

time rchodulo. 

R. Tho final 

1ternativ.a 

,nd commw~t 

attached SOW'-'A+@CCOtdmCO . .  with tho approved 

. -  
jtudior, including rocommended remedial 

availablo to tho publrc for revaev 

-on. (21) dry public c-nt p8riod. 

Aft8r pub1 .U.I. EPA ahall propar. a Record of  Docrrion 

(ROD) inco n9 carnm.nt~ recoivod during tho public corament 

p a r i d ,  and 1 
U.L.  DOE rhall implamoat tho ramdial action altormtivoa 

M m t i f i o d  i n  tho mD. Thio  work mh.11 k corrduet.6 Aa accordance 

~tth~afilicablo 9.8. tPA guidanco docuwntr and tho rtandrrda, 

~ lfying tho a8loct.4 ramdial altormttoo. 

0 

r p O C i f i C a t l O n a  and -1-8nt8tiOlB ~ C h d U f O 8  0 P O C i f i . d  U*C* ZPA* 

199 
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I. The 6tat8 of Ohio ohall b8 giv8n an opportunity to roviev 

and comment upon r8portO d8v8lop8d by U.S. DOE purOUa+ to the 
< -; 

Remedial fnv8rtigation/F8arlblirty Study proc800, +ndd;*hall 

. * - a .  . . .  . .  . : carri8d out at PMPC. 

J. Upon completion of the work deo 

abOV8, U.S. DOL .hall prOVid8 U.S. 

of it0 compl8tion. U.S. EPA rhrll 0 

takon by U.6. DOL and notrfy u.6. . .  * a. ritfng of the adequacy 
Of th8 r8qUrr8d Cl8rnUp. f 

U . S .  EPA ah811 rp8c%fy# in vr&* doficioncioo and th8 

ct ion.  Within forty-five 

( 4 s )  cal8nd.r dry8 Of r8C.i notification, u.6. bOE 

rhall implement tho biOpUt.8 that 

cannot bo rorolvab procoro will be hmdlod rccorbrng 

in t h i o  Agroawnt. 

.0.8. #)E agroa th8t action8 undortrken by 

' t h i o  ooct ion  of the Agro.laant, oatablioh a 

whichr &rod on prorant i n f o m t i o n ,  i r  raa8OnablO 

1 Contlngony Plan. 
I 

L. iro tho oxtent -0 ll1/?8 i r  conducted maairtent w i t h  

tho pi*iri,oru o f  tur A ~ ~ O O O J S ~ ,  i o i ~ w ~ n g  th. caplotion o f  the- 

M/?S and upon written ?.quart by U.8. mt, 0.8. ZPA Vi11 roopond 
0 
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in vrrting vithin ninety (90) dayr of the requert, that ~n the 

opinion of U.6. EPA, tho Work war porfomod conrirtont.vrth the 

National Contingoncy Plan and any cloanup remedy rolectid by 

U . S .  EPA L r  tho mort appropriato remody to protoct-..ihi publ-ic 

i -; 

...... : .. 
b. 

e..- ' 

. -  ...... . .  
health, safety and 

Contingency Plan. 

the envitonmont conrtatent w $ ~ $  tho National 
'4' ,.!- : .: . ?" . - - . - .  .. .:; .e. ........ -.*f 

....... .. .? ........ . .::. . . .  .:. .. *....'.. !... .. .:. . . . . .  .... . .  . . . . .  ... ;. ........ 
.-.ii. . . .  . ....,.? ._. -.- - : -. * .. 

&cation and approval 

of U.6. tPA. U.8. f P A  rotaino tho'.. mend roportr, perform 

aaartronal work, and to condu U.8. EPA dOCid.8 

B o  U.6. DOE aha1 nthly written progreoo roportr 

O f  Work ( 8 o W )  T8ak 7. 

roporta, U.8. DOE 

:md report. to U.8. EPA am roquirod i n  

tha SOW, sn w i t h  the ochdule cont.in.6 i n  the 

D. Yithin thirty ( 3 0 )  p.yo of roceipt of my written notico 

of birapprowl f z a  u.8. EPA of ouch plana or ropo=ta, 9.8. 

mh8ll 8-t a rwim.6 plan or ?aport to U.8. =A incornrating 

tho roquird rodifieatioa. or abbitioru.  

. 
0 
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E. Documentr and other notice8 required t o  be rubmatted 

pu r ruan t  t o  t h i r  Agreement, o h a l l  be 08nt by certified mail t o  
. . .  

the  f o l l o v i n g  addreoreo, or t o  ouch other 8ddrerr.r as U.S. mE 
i -: ._ * .. . ,.. .: :. . _  - +  .... . ;....-. . ......... .I: . :.?. ..... & :.. .. 

or  V.S.  EPA may hereafter deoignate  r n  wr i t ing :  
.:- ..!.. ..- ..... 

1. Documento to bo oubrnitted t o  U.S. EPA..a~ok?d be 'oant  to: 
;; 4: :' i . . . . .  

United St8t.o Environment81 Pro toc t ion- .$g .on~-  . .  
R89lOn V . . .  
Hatardouo ~a r te  
230 South Doarborn Street 
Chtc890, I l l i n o r r  60601 . .  
Attent ton:  RCRA Enforcement S&iqn ''<;:. 

...... I. .. 
. .  a .  

forcement nranc&::i5pg-l -:. c --. i-='* 
......... 2 .. '* . . . .  . .  :.. (. 9. 

. .  . . .  --..a ..* - .. 
*: a: . ...... 

2. Docurmento t o  be oubmitteb<-to'U& . .  DOE ohould b8 r e n t  to:  
-. . * .  

A. '- 
* :. 

U.S. Dapa-ent o f  En8 

Environments 'p.o;-Box t- . -- - -- 

Coordinator8 for CZRCLA a c t i v i t i a r  

8toph.n Clough 
UeS* EPA 

202 

I 
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C. U.S. EPA and U.S. #)E have t h e  r i g h t  t o  change t h e i r  

r eopec t ivc  Project Coordinatorr  . 
by n o t r f y i n g  t h e  other p a r t y  i n  v r i t i n g .  

6uch a change mil, be .CCompl&rh~d 

- -. 
. -  . . *  

. **.. . .  CLEAN AIR ACT * - .  

A. U.S. DOE r h a l l  comply v i t h  t he  rad ion  

otandard promulgated a t  40 CIR 61.92. 

r ad ronuc l ide r  rha l l  no t  oxceed t h o r o  

body do.. e q u i v a l e n t  o f  25 m i l l i r e m  ( 

per y e a r  t o  tho cr i t ical  organ of any i m i &  ai the public. . .  . .  . -  - .  - .  . e. 

8 .  To onour'. compliance r t anda rd r  promulgated 

a t  40 CFR P a r t  61, U.S. DOE monitorr, i n r t a l l  

-@mi I r ion ' cont rol a 'and' devalop tr8tlva-controlr-toinrure 

l l o c t i o n  and a n a l y t i c a l  

') daya O f  the O f f O C t & V 8  d8te Of 

t h i s  Agroomont, -6.: 
report. q u a r t o t  

work ahall k canpla ted  v i t h  progrer r  

r to  monitor radion- 

9- a i r r i o n  point.. 

. 

I 203  
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3 ,  Establirh and implement air rample collection and 

analyair procedurer along with a quality- ~rruranco-pl-an--to -mon-i-tor 
- . - ~ - - ~  - ~ - 

. -.. _ . - -  ~- _ _  ~ ~. - -  

-rddiOnUC-lid88- On a l l  omirrion point@ with a potential 4Qr r e l e a s e  
. . . . . . . .  . .::.. .: . . 
-?.. .. L.2. :..::: . .: .... :, ... *;=.; *_::.. . .  of radionuclide8 to the air. ......... ...... ._ .:.:-. ~.... ... 

a .  - . . . . . . .  .. * .._ 
_. . . . .  ~., . - .: , . i. 

4. Utablirh a ochodule for ~ n r t a l l a ~ ~ ~ n  ,.Oi...~,i rrron 
I: ... . ".,. .rr. ........... . . . .  

control. and annual progrerr report8 on tho replacoi&.t of control ' 

dovicer . . . . . .  . .  , . .';..:.:;.. . .  
. .'.;:. e . . : .  .?. . . . . . . 1. .... ... .':!.. .. .:. .:... .. . . . . .  . .  .: ,;. .. .. .- . . . . .  ..... .- ... * ..... .' 
s: ::.. .x. . .  ..... .. ... .. -. 

C .  0.S. DOE .hall c ~ p l y  with th...:r.do';;tLnd:'provirionr ::...a .* 
*: .: '.r* Yf, -.:; .", , : . ,:, ;. . . . . .  ... :* ..... 

i. ..:. _ . .  -: .". ., ...? . . .  , . .*. . .  . . . .  . .  . .  .. :. . .  
contained at 40 CPR 61.94(c), 

._ '. .. * . . -  . .  

'th8roafterr U.S. #)E 

ohall ptovrd. U . 6 .  EPA With ( articulate matter rtack- 

terting rchodulo for that yoar 

devicor uring U . 6 .  EPA m d (2 )  th8 rtack tort 

- - - -  --- - - - --- - ---.-, - 
llution control 

r tooting i o  caapletod. btack 

toot rorulta ohall ? .actual quantittoo o f  omiorionr. 

in tho quartorly roporta roquirod 

by Subparagraph .- culate catch ohall a100 bo analyrrod for 

epic concontrationo reported, U . 6 .  #)E 

. RPA w i t h  twnty (20) d.ya abvanco aetico of  

any chango &a rtaclr-to+&ag rchdulo . 
t. 0.1. D o t  aha11 maintain r.corba of meathly pwticulato 
- 0  . 

mttor.ralrolonr urd rhall provido U.O. tPA vith qocrrtorly roportr 

of ouch .rlooloru 0 
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F. W i t h i n  o i x t y  (60)  d8y8 Of t h o  offoctfV0 d a t o  of  thir 

Compliance Agreommt, U . 6 .  r)OE o h a l l  provido U.6. =PA v i t h  a 

i r o t  of a l l  environmental a i r  monitoring oquipmont, i n c l u d i n g  -.  
i .. ._.  

t h e i r  l oca t ion ,  and tho  ope ta t ion  and nurntonance CQ.6gI program . -  - ---.. *..- ' .. 
dorigned t o  m r n t a i n  tho monitor8 a t  poak o f f i c i m e y .  

a .  *-.  
. +  . .--. 

. ...  . - ... . ... .'!I.._ .. . . 
-.. ,e:; -. . .. ,- . ._ : 

~ o m p l i a n c o  Agrounont ,. U.S. m~ aha11 d o v o l + ~ ~ .  . .. p i h i d o  

U . S .  EPA w i t h  an OM program for air poIt~utiori.+itroi dovicor. 
.. . .. 

..:. :_. . ..... .... . , 6.. ::. 
. .::, , 'I-. 

.: .. . , .  .. .:. .. . *~ :: *. . *.. -- .. 
H. Roporto roquirod t o  bo rubmi -to.b080 EPA 88 8 

roquirunont  o f  NESHAPS oh.1 

?i-z??strator for Air and Rad 

Warhrngton, p. 

t o  U.S. EPA, Rogion V. 

rhall 8180 be rent -- - - - - -  

A0 Within t h i  r O f  tho .ffOCt&V. d a t e  O f  th28 

Cemplianco Agro E rhrll achievo ooaaplirnco with 
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wart. rtrcamr generated at tho facility that uoro previourly 

. unterted, purruant to 40 CPR 262.11. 

2. Comonco a hazardous varto analyrrr pro*m to 
...... : .. 

determino tho physical and chomic&l charactorirticr"~of*~t~o.. . -. 
. *  ..- . . . . .  material8 in tho landfrll and going to tho i n c i d a f d i  at the 

PMPC in accordanco with tho RCRA rogulationr, 4 0 ' t h . .  . .  265.13. 
.. , '.* : . _. 

e-.. .____. L. -. : 
. .  . .  : e .  . -.. -. * 

Th0 r8diological charactorirticr O f  -0 JMt&$&$# ah& 8100 be . . . . . . . .  ;- .. . . . .  . .  
determinod and rerultr rubmtttod to U.S.;.:EpA. '*...'e. . . '. 

. .  *. * -  . .  -. *. 

dercrlption and quantity of y. 

the location 8nd quantity of w of onrito, tho EPA 

Razardour W88tO Cod. 8nd phy 

8tor.d or dirpO8.d Of, and of fh. m.thod(8) u0.d to 
.*.. 

troat, rtoro, or dirpori'. gardour warto purruant to 40 

full nmo and rignaturo of the 
porron rocoivid d tho dato it ir  rocoivod on 

tho nunrfor to 40 CTR 26Se71. 

at. tho fac&lity cloruro plan to reflect -0 

yomr tho facility ortpoct. to begin cloruro pwouaat to 40 CTR 
# 

265e112e . - 0  

0 
6. Collect run-off f r a  tho activo gortiono of tho 

landfill a0 r.quir.4 by 40 265.302(b)t 
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7. propare and maintain On8ite a vrfttm outline for a 

groundwater qualrty arrerrmant program pursuant to 40 CFR 2 6 f 0 9 3 ( a ) .  

B o  Within ninoty (90) day8 Of the Off8CtiVe d 

compliance Agrement, U.S. #)E aha11 rubmit to U.S.  .. 
approval a detailed groundwater laonitorang plan g*i: .tho i L i f L i i  

(wart. pat  a41 purrnuant to 40 C= 263.90 and 26S$ 

may bo combined with tho CLRCLA groundvater,.&ti$~o 

dorcribed in tho Romodial In 

2 ) .  In addition to tho roqurr.montr o ction 2., tho 

RCRA groundwater monitoring pl 

i n  f onna tfon: 

. .  

". . . - . ., '-.. 
h, -6ection 

f 01 loving 

1. A dotormination tar flow at the RCRA 

regulated unitr, that rpocif  

componentr. A potontiometrA roundwater flow 

in thir aroa. 

.providing tho location of all RCRA 

rhould alro domignat. tho location of monitorang wolla 

$od f r i  wll  infomation. 

. 
4. A llrt of tho paramoterr to k ronltos.8. If the 

vaato inrorrtoy of all tho pito ma i r p o w n t r  ir net ca@.t.de 
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a11 Appendrx V I 1 1  constituent8 rhould be monrtorod. U.6. DOL may 

petition U.S.  EPA to deloto a con8tituent i f  d~cumentation can be 

provided to U.6. EPA indicating that a 8pOCifiC wartd:.~~ar not handled 
. .  .-,:.. ..: .... 

in the part . 
5. 

h i 8  lirt of parmOt8t8 rhould incfu~~~ra~a~nuclidcr. 

A runpling and analyra8 plan that~*iuOd&~ .... .?*.e ......... .the requrre- 

6 .  . a. ..: -' . . . . .  _ . a _ .  

..... :.. i. . .  . .  , .  . .  .:. 
. . . .  . . .  '..."., . . .  . . . . .  

e.. ::-. ..';: ._, . ::. 

..... ,-< :-... z 

. . . .  . . . .  . ..F ..:.. ... . .  
. . . . . . . .  

menta o f  40 CFR f 265.92. 
* .:i. ... :.., ? .... 
'-.. .!. .,.-- ..!. .. - .. . . . .  
. . .  e, . 

C. within 8iXty (60) day. O f  Colnp&W.*iOh?:e &e Wart. . . .  . .::.. .... . :. . . .  

Characterization Study a t  tho vrrto 

1. Dwolop a cloruro pl 

40 CFR 265.112. 

11 pursuant 

to 40 CFR 265*118* 

comprehenrivo .h#iafia. >;a<$-*::': .?,, >"I?.. onkorrar.nta~ monitoring program and an 
.... - ...... &;-. ..... ~... ..... ....... :..Y 
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a t  a l l  d i s c h a r g e  point., monatOr and report r 8 O U l t O  q u a r t e r l y  to 

U.6. kPA, Ohlo EPA, and Ohio Departm8nt O f  P u b l i c  Health. ~ 

a .  

7 . ~ a i n t a i n  a d m i n i o t r a t i v e  c o n t r o l o  t o r  k & g s d .  darchargcr ---. . . -  . .  
r u f  f a c i e n t  t o  i d e n t i f y  and deal vi th  any unplanned::t~l8a.o.wrthrn 

24 hour8 . 
3 .  m r n t a i n  ounple c o ~ o c t i o n  a n i  

along w i t h  a q u a l i t y  aoourance p l a n  

8 .  For t ho  purpooeo of t h i o  Agrement ,  d a t a  

r epor t ed  t o  tho U.S. EPA o h a l l  bo 

-*- w a ? j * i  c-, 

---. - .  - -  - -  
U.S. DOZ'o prforma itraOnt0 und8r t h i o  Agreement 

f appropriatod fundo for ouch 

purpoooo. If appr ndo are n o t  available t o  f u l f i l l  

requaremento of  

i n i t i a t e  auch a 

-< 
A. On100o oth.iri.0 . v i f & . d r  9.1. =E Ohm11 8-t required 

I 

docuanonto, notice. and reperto to the follarlag .6ds000: 

- 0  Chief,  Lnviroaunt.1 kriw 8?aa& - 
0 0.1. t nv i r ronwnta l  P?ot.ctioa kgoncy 

230 8outh marborn Itroot 
John C. U l ~ c ~ w a k i  P.d.r.1 ~ U i l d i ~ ,  Sta-16 

209 Chic.908 60604 
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8. Monthly progrorr report. identrfying rtopr takon toward 

achiovtng compliance with the roquirementr cont~inod hororn @hall 

be mubmttted to U.6. EPA. 

the twentioth (20)  day following t h o  on4 of e ~ c h  &ta.'.. .. 

Monthly report, rhall bo a&@rr~rttod by . .  
I.... : -. 

a .  . .  
2 .  .. 

. +  
_. - 

. *.-. 1 . . . .  
C. U.6. EPA m y  need varying .mount8 of b& ..&-.coment -.. ._. -*e.. . ..._ -. " 

on the variour documents rrequired to bo mubpt&ttoi' iy- .u.s. #>E : .-..., -.. . .  

to U.S.  PA for reviow and coarmont o t  approi& 

will rerpond within thirty ( 3 0 )  day. of'.*&c&&of ruSmrttair 

unlerr more timo i r  roquirod. 

. c  

.*.. 

. .  

?ailuro to comply w i t h  th Compliance Agrosment 

1t in ;he initiation 

on 1-602 of Executive 

. -  - -. 
rhall be con 

of the confl 

Order No. 12 E d.nronrt?8tor that ruch failure 

Regional Mmini r0f.r tho aut*.? t o  tho U*SD t P A t  

much conflict zarolution p r ~ u r o r  azo i n  d d i t i o n  to, not in 
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l i e u  of, other procedur08, inc lud ing  ranctZOn8, for tho  enforcement 

of applicable p o l l u t i o n  control r t a n d r r d r .  

OTHER APPLICABLZ LAWS AND REGULATIONS . -  ..* 

M I  a c t i o n 8  roqui rod  t o  bo taken by U.S. DOEcpu'truant t o  t h r r  . .  . . 4. :- . .  ... 
-* *- .- rp... . ._.- 

Agreunont 8hal l  bo und8rtak.n i n  accordanco w i t h  ' ~ ~ . r o q u r r e m e n t r  

of a l l  o t h o r  appltcablo local, o t a t o ,  

u n l e r r  a n  o rcop t ion  from ruch r o q u i r m  

in t h i 8  Agr80m8nt. 

and regulatLon' 

RZSZRVATION OF; . .  - .  . .  
U.S. mt n o i t h o r  a h i t r  nor  d h i p a  &y. f ind ing8  of fact  

1. . 
Nothing h e r o i n  i r  intondod t o  & f ~ c k ~ : k @ o  right8 or liabilitior - -  - -- - +=*, . -- 

-..: . .  
. .  .. -. 

o f  n o n p a r t i o r  to thir  AgrOemnt. 

21%. 

I 
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. .  . .  . '  
.* 4. : * -. ., . .. *. . .. .; e--* . .... 

a. -. U.S. EPAI incorporrtod into thir Agroomont. 
0 .  - 

4. No info-1 advico, guidanc coanm.ntr by 

U.S. EPA rogarding roportr, plana, chodu~or and 

any othor writing rubmittod by tho U. 

rolioving U.S. DOE o f  it8 obligatiofi? 

approval a8 may bo roquirod b 

conrtrued 

. +n much formal - .  -. *-. 

5. Upon domonrtration of by U.8. #)E With thX8 
Ag?.uft.nt8 thoro Vi11 bo l C 

vith rpplicablo pormit and o 

'obligation to comply 

rtatuter. 

IT IS SO AGREED; 

By; . 

BY; 

212 
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6/30/86 

. .  . . . .  
': ..:. .. .? . . ..:?. ..... .... .: ' ::. . .  . :.;. .- . .  . . .  . . .  ._ 

a. 

be 

C.  

d. 

213 
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4. 

9. 

6. 

7. 

8. 

9. 

100 

231 



I 
- 5 -  459 

. 

232 



a .  

b. 

C. 

d. 

0. 

233 
J 



i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 

- 7 -  459 
' ISK 17 - ADDITI- 

I ' -  

I 
I 
I 
I 
I 

*.. 

234 



.-. 
i 2:. . - ., 

a.::.:, : ..:- .. :.. 

459 

235 



APPENDIX E 
459 

Comparison of Ambient Air Monitorina Data with Stack Emissions 

. .  ~- 

During the time between 1982 and 1985, the highest annual average ambi 

uranium were measured in 1983, although the reported stack emissions we 

onehalf of that reported for 1982 or 1984). The measured air concentr 

elevated at all site boundary stations 

emissions for that year may have been 

system i s  inaccurate. 

FMPC operates seven high-volume, particulate monitorin 

The data collected and reported (Boback, 1986; Cornett, 19 

stations indicate an annual average total suspend 

35.4 23.3 (1985) and 42.6k2.8 pg/m3 (1982). Th&& 

primary ambient air quality standard of 75 p 

concentration from the different locations- 

distance from the process area. Althoug 

were surprisingly homogeneous in char 

or near the highest TSP concentration 1 

? (TSP) concentration between 

P concentrations were within the 

heastern boundary station (8%) measures at 

A meaningful comparison 

secondary ambient 

measured values c 

d, since the latter applies t o  a 24-hour average, whereas the 

.pl-week averaging period. Greater variations were observed in the 

P concentrations, but the variations between monitoring locations 

measuring a nearlykmogeneous background of airborne particulates. 

A somewhat different picture emerges with the airborne uranium concentration levels measured at 

the monitoring stations. The annual average air concentrations of uranium reported for the past 

4 years were as follows: 
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Airborne Uranium Concentration (10-5 pCiA) 

1982 1983 1984 1985 

Monitoring 
Station 

. BS1 0.77 2.1 1.03 0.296 

BS2 - 0.42 . 1-.4 0.92 0.31 1 

BS3 0.70 2.5 1.36 0357 

BS4 0.21 . 0.89 

BSS 0.35 0.98 

BS6 

i .:?, . ".:. 

.. ... : - .  . .  :. ?'.. . ,. - ~ 7 . .  ._. . 0.39 1.1 0.63 %.~~~;--:,,+&':~ .... .&%'1 
e.;;:.?, . . _... 

-.;.; . . ..:.. .... . .:: . ._... ..:- o.40 ~ ...y -.'. 
r .. ;.:< 0.221 

BS7 

Unlike the measured TSP 

tracer of FMPC operations. The highest levels of urani 

(BS1) boundary stations. These were the two moni 

northeastem station (BS2) generally 'ianked 

predominant wind directio 

BS1 station from the center of the produ 

generally measured the lowest airborne 

from the production area and has a wind dit 

me particulates provides a 

e east (BS3) and north 

osest to the process area. The 

station was downwind of the 

t 350 to  400 meters farther than the 

northwestern monitoring station (BS7) 

as the monitor farthest 

uency of occurrence. 

Based on these monitorin 

eastern site boundary. Th 

alation dose would be expected to  occur on the 

ry doses at this location were as follows: 

DoseIQuantity 
(W) 

(mi I I i rem/kg uranium) 

ose Air Emissions 
(kg rani 

Y 

....- - .:..;:. 
.:.:.:-. 

*.:.: 7.0 358.9 0.01 95 

=-. ;+ .... $ -.._ $ H 3  .. 25.1 172.8 0.1450 

-wM ,. .a 13.7 391.4 0.0350 

1985 5.6 75.3 0.0710 

.:..:--. ...... ":-* - ..;:* 
.... . -.. ... 

*-::,. .:._. 
*':,.j. I?.'? 

.-;.'.!*. 

p . : .  

... ... .:-- ._ .. 

' 0  

The reported plant-wide, annual uranium air emissions have also been presented to emphasize the 

anomalously-high pulmonary dose obtained from the 1983 data. The last column in this table 
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presents the site boundary pulmonary dose per kilogram of uranium discharged to the atmosphere 

(D/Q). This parameter is generally considered to be a measure of the dispersive characteristics of the 

atmosphere, where larger values of D/Q are associated with less dilution of the air emissions. 

The annual variations in the meteorology are usually not a primary cause of large variations in 

annual average concentrations. ar variation in 

meteorology may produce a 10 to 20 percent change in the concentration 

Dramatic temporal variations in the emission rate can produce resul 

at the BS2 monitoring station as well as at other monitoring stations 

.. 
With a constant emission rate; the year 

monitoring stations were compared, there was a consistency fo 

for all the monitoring stations; that is, the 1983 D/Q values re observed in 1985 give 

2.101 times those measured in 1985 with a standar 

process yields 6.506 f 1.278 ( f 19.6 percent) and 4 

were compared t o  the 1982 and 1984 data, res 

station variability in the data from each mo 

average systematic difference from year t o  

the range expected from variations in an 

percent) when the 1983 data 

, while there was some station-to- 

ard deviations about this average were in 

ual cause of the systemic bias in the monitoring 

e bias seems to affect all the monitoring stations in 

depend on the accuracy of the monitoring data, since 

ta collected at all monitoring stations in 1 year and the 

tion over 4years. A possible cause of the year-to-year 

the analysis depends on 

general trends at e 

area. If the 1983 

area, or (3)a & i$~ep  associated 

stressed that these"8re tentative 

monitoring data. 

with the laboratory techniques during 

explanations which appear to  provide 

this year. It .should be 

an explanation for the 
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APPENDIX F 

-.  Recent Accidental Release (Januarv 1986) 

The UF6 t o  UF4 reduction facility is located in the FMPC Pilot Plant near the' 

plant site. The facility receives UF6 from offsite in large cylinders. The- 

steam to convert the UF6 to  a gas. The gaseous UF6 is  mixed with d 

of a 20-foot-long reaction vessel. The two vessels, each about 15 i 

are mounted vertically. Operating temperatures in the vessel v 

other and with time. At the temperature of the vessel (nominal &e U F ~  is reduced to UF4. 

The UF4 (commonly referred to as green salt) is collected && bo&& of the reaction vessel and 
*.*.. c 

.... =i 

packaged for use at Plant 5. 

.x; .:. . .  - 
8. :.-_ 

The major by-products of the reaction include r i k  (HF), nitrogen, and small amounts 

of hydrogen. The HF is  at includes refrigeration and liquid 

scrubbing. The recovered offsite contractor. The nitrogen and 

hydrogen are vented to the atmosphere. 

Under normal operating condi ased from the green salt packaging 

operation. The operation a fabric filter to  the atmosphere. The effluent is 

sampled continuously for u were released from this source, which 

On January 19,19&-$eaGii&.yqssei .,:.,C... .__... <;!:g:. ___:..9..r. 2, used for the conversion of U F ~  to UF4 in the FMPC Pilot Plant, 

failed. The faiIuKe c o M e d  . - o r a  l 7 . k m  crack located approximately 39cm from the top of the 

vessel, result~~in-aitelea&% . .:% - .- process gases. 

....;A&<: c- d' .::. 

*.?:..,.'.i .??. .:..:-* 
=? ..... 

,&.+: ;i..:.::>. ..,y _'' 

............. -. .- ...%--. ... ._. ._: 2'. 
e.'. ..... 

An investigation'$:*e vessel failure was conducted by a DOE Incident Investigation Board. The 
'u' 

board assembled the facts concerning the incident, analyzed the facts, identified the probable cause, 

and provided their judgment as to needs for the safe operation of the facility. The findings and 

recommendatibns of the board were published in June 1986 (DOE, June 1986). The survey team 

believes that once the recommendations of the board are implemented, the probability of another 

such release of uranium from this facility will be minimized. The survey team observed that some of 
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the recommended corrective actions had already been implemented. The remaining actions will be 

implemented shortly. 

The board attempted to  estimate the quantity of these releases since no monitoring data were 

available. The estimates were based on known input ratesfor UF6 and disassMiated ammoniato the 

vessel and assumed fractional releases to  various parts of the facility. A dexr&on of the board's 

calculations can be found in Appendix 4 of their report. 

t .  

;-:;;.r $5, .... _... :.;.. .. .. .... -..>,:.. ~_.. ._ .:_... 

ere released. The 

could have been 

w to  the vessel. 

the incident 

in 1985 (75 kg). However, two facts make th 

releases from the site. First, the release 

of the material less likely than typical 

d therefore particles wouldbe of a larger 

The survey team has conse the hypothetical dose of a person standing at the 

* gical conditions reported at the time (winds from the west made using a puff model 

at 10mph) and ICR 

ghest predicted organ dose for all airborne uranium releases from 

; ti.- e. :: 

w*,.:s- ... .. 
.' .P':. ::* .!'+S? ... :1. .~ ... i.:. 

... : ..;,.:. h?; 
The predicted %&ptration of HF was 1.3mg/m3, which is more than onehalf of the air 

.a 

concentration limit suggested by the American Conference of Industrial Hygienists. 
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Ground-water resources in the area of FMPC have been the subject of a number of investigations 

over the last 30 years. These investigations and their results have not always been tied together. This 

section of the report summarizes the major ground-water studies and the primary results in a 

chronological order. This summary is  intended to  show the extent of ground-water-contamination 
at FMPC and identify the specific pollutants of concern. 

7 .  

i :* .- . . .  

Glacial Till (Perched Aauifer) On Site 

f recent studies Most of the data associated with the saturated 

and sampling. Even so, the data base is minimal. The fo ion chronologically 

summarizes the pertinent data and studies. 

1. The potential for ground-water contamination 

(Theis, 1955, and Eye, 1961). The 1961 E 

soils, ground water, and surface waters. 

time showed high concentrations of chlo 

related constituents). Table C-1 is re&& - .. 

ognized in 1955 and 1961 

large sampling program of site 

.. :. .. . . ._ - .... i.::, - -  . .:s1. ._ .i._ . .. ...... 
-;y.. . &. 'r, 

-. d:'. .3::.,;3 ..- . ..:..::** 
..:.. .. . .z.,z., 

Table VI and Figure 4). 
.*:: ..  .:.A 

Ss::::," .... ..... s* +:.. ..': :$. 

at'er in 1959 at the K-65 ditch contained significant 

Water obtained from 

1 exhibited concentrations of uranium a t  120 ppm and 

sample analyses for uranium in the production area gave 

contamination (Figure G-1). This surface contamination was, 

ive only of the fact that process materials can be dissolved and 

ter. The high fluoride, nitrate, chloride and uranium levels found 

uranium (1 6.7 parts 

excavations for Pit 4 

) and nitrate (1273 ppm). 

evidence of wi 

tions also support this conclusion." 
. .  * -  :. - _ *  : -5' . . .  . .. . 

e . . - -  _. 
Eye's con&ipns included the following statement: "Analysis of water samples collected 

from trench&-and excavations throughout the plant site show that production chemicals are 

finding their way into the subsurface waters of the plant." Eye also indicated that the storm 

drainage system should be investigated to  ascertain whether it presented a possible pollution 

potential t o  Paddy's Run during storm flow. The results of the 1985 Dames and Moore study 

indicate that the discharge from the storm sewer system (to the storm sewer outfall ditch and 

--, 5 

I 
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uate 

9/22/60 

TABLE C-1 

(ppm) (ppm) ( p h h  (ppm) 
>ampie Location 

.: :.. ..\_ -..:.. 
...... 

Storm sewer line from technical lab 1,328 1,217 ' 38-.:;~3-.~8.9 

ANALYSIS OF MISCELLANEOUS WATER SAMPLES 
COLLECTED ON FMK SITE . 

I 8/03/60 I Catch basin&&-sewer & f a l l  .: :- 
I 7/21/60 I Test hole#Zech. k&.,:'g 

I n-*- I 

18 62 8.6 9.9 

1 17 2.3 7.5 

7/26/60 

uo5/60 

uo5/60 

I 9/03/60 I Elevated tower trench I 66 I 25":-1-.'-9.5 I * '8.0 I 

Waste$!& fr@t .-- pilpt p h t  - 340 - 64.5 

Water f*i@or&gpad 

a s g e  pad 

16 8 4.5 4.9 

16 16.5 3.5 6.9 
; ..... c.. . . 

I 9/28/60 I Fire line trench 

I 411 1(6Q-.lTO*g sewer from tank 

. -  . .  I 7/18/60 I Holeat Aand 2nd Streets 'e..:.- I 2.2 I - I 5.4 I 18.5 I 

51 1,600 9.8 0.32 

293 9,250 85 0.65 

6/2*k/6@<.v 
r 

6/28/60"' 

Water to storm sewer from Plant 8 11 110 8.3 3.95 

storm sewer from Plant 6 2 5,000 - 30.3 

2/26/59 

6/29/60 

I 6/*0 ..Sfxcavation for Pit #4 I 14 I 30 I 12.4 I 120 I 

Overflow from K-65 trench 1,107 - - 29.1 

Surface water from Plant 8 20 188  . 6  8.5 . 

I 6/29/60 I Thick fluid at MH-117 I 18 I 33 I 240 186,750 I 
I 6/31/60 I Leakaae from tank #F3E7 I 5,977 I 82 I 49 I 144 I 
I 6/07/60 I Water at MH-166 I 8,245 I 63 I 7.3 I 12.4 I 
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TABLE C-1 
ANALYSIS OF MISCELLANEOUS WATER SAMPLES 
COLLECTED ON FMPC SITE 
PAGE TWO 

Date - 
2/08/59 

2/22/59 

2/04/59 

2/04/59 

2/19/59 

2/11/59 

2/18/60 

4 1  3/60 

7/22/60 

41 1/59 

4/22/59 

Sample Location 

).1;.=q& b:; Groundwater in ditch at K-65 I 1,273 I - ... l.,. 16.7 
_. 

Creek behind Pilot Plant I 1,107 I -:' .I:*.. - I'.*i2.3 

Surface water to MH Plant 8 60 $7.'. 4.8 _. , 98 

From pit at RR track 102 - 40 ".*.). .. 5.6 837 

Barrel loading pad - B street L. 1.5 25.2 22 

"4@ .. l~,mO 170 56.5 Plant 8 line break at Test Well 1 

*.- ..-. p ---... ,:- 
' . 

. .  
To CB-93 from garden hose *.-..:..I. 17.::-:* I 150 I 2.8 I 4.75 

Excavation west of Plant 1 '*., :'*.,, r'4:59 I - I 1.2 I 2.14 

Creek behind Pilot Plant:':"'': '<'.-?1-J,107 I - - I 22.3 
~ .;.::. ,;.. -~ . 

*... .... . .:+ . ... ..,: !. ... . .. .. 5:. 

-.i. 

&:>; .. ... .. - ..... 3, .z;:=.. 
.Y:. .- ... .:.a 

&-:::. 

=. .:.: 
I ..:.a. -. . G Z ? .  

I .  

G-3 
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.-, ' .  
I .  :. -.. .e'=.; 

ll 16 21 . -  .. ^ .  . . --.: . .. I I I I I I 

I 

I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'le00 

39 60 13 150 

34 190 

208 44 31 69 

1s9 22 23 34 37 9 

70 I5000 

I 
I 290 
I 
I 

14 9 
I 
I 
I 19 
L-,,,,,,, 

50 

129 

12 

80 
a .. 

14 10 

** Hate: 
12 

All soil samples 
approxin;ately ln  
in diameter ond 
taken rrm the top 
12" of soil. 

G-4 
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subsequently to  Paddy's Run) i s  one of the suspected sources of contaminants in the sand and 

gravel aquifer. 

2. A 1969 NLO report to the FMPC manager on aquifer contamination control indicated that 

action should be taken to check for potential underground uranium sources as a result of 

uranium levels in the storm sewer. 
.. 

<=': 
6 .  . ..:_ .:. ::. 

,... C..: . :  :_- .... .-?.a .... :.2. ..'.if;..:' :..:'. ....r: :::. 

3. A 1972 report to  the FMPC manager indicated that nitrate was 20j,:mgfl and uca&~rn 4.7 mg/l .... +*.. .:. ., 
in the t i le drain west of the pilot plant. This report further states$h-atzt$ area 'I. . .always has 

a high nitrate content. . ." and these levels are ' I .  . .very high for giotJdwatfi:'. . ." 
.. . * .. -.. . .. *-. : 

.. :. - .:. 
e..: :.. .. ::. e .  .: . *  

.. :.%. . .  .., .,, *.: {.:.?... . . ' ... . .... 
4. The 1985 data from three shallow wells installed in the gIa&&&b$:@mes and Moore for the 

FMPC indicate that a significant impact has o it area on the ground water 

contained in the till. These wells, installed adj art of the proposed RCRA 

ground-water monitoring system. Well 1 dient sampling point for 

background water quality. 
-..;: :.. . .. .:... . ..... .., .:. . .. .: .. .. .... .:: ,:.:.. . .. ..::::*.. .._ 

-::: ..,_ v.: ; .  . _... ..''.' f. ..:,._;, ' L  :_:.. .., ,_. , 
A comparison of upgradient g ~ ~ ~ ~ ~ ~ s e ~ . ~ ' ~ ~ ~ ~ h e m i ~ ~  .:. .;: .. - ..... concentrations (Well 12) to 

ngradient wells (TP-19, TP-21, and TP-22) is 

were at levels higher than background in the 

resence of uranium at concentrations ranging 

etween 43 and 1,370 pCiA; and gross beta between 

owngradient, as is  sulfate in TP-19 and TP-22 

between 0.29 and 2.10 

-20) south of the production area had an above-background 

1985 of 0.0410 mg/l and a gross beta of 77 pCiA. 

of infiltrationhflow of the rtorm sewer system indicated that a substantial 

lacial till) was infiltrating the storm sewer 

illion gallons per year was derived from 

infiltrating ground water. Samples of the infiltrating ground water (in the storm sewer) 

exhibited uranium concentrations of between 0.14 t o  4.06 mg/l (well above background). 

Samples of process/productiorrrelated water in the storm sewers yielded uranium 

concentrations ranging from 0.08 to 4.19 mgA. No analyses were performed for other 

parameters. 
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TABLE G-2 

1 
U 
I 

1 
e 

CONCENTRATIONS OF CHEMICAL CONSTITUENTS 
GREATER THAN BACKGROUND IN WASTE PIT AREA 

- (RCRA WELLS ONLY) .~ 

\ 1 .  
i 1. 

- - 88 

Cesium 137 (pCM) - 22 48 115 

Strontium 90 (pCiA) - I 14 28 

Ruthenium 106 (pCi/l) - - 15 80 

Thorium 232 (pCiA) - 

248 
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1 ,I-dichloroethane (ppb) 

Methylene chloride 
(PPb) 

TABLE G-2 
CONCENTRATIONS OF CHEMICAL CONSTITUENTS 
GREATER THAN BACKGROUND IN WASTE PIT AREA 
(RCRA WELLS ONLY) 
PAGE TWO 

. ..: .::. . - .  
3.4 e;;?* '..<.:?..*., - 

T&e *ii: .:::.. :. 
. 'i+ ::!.. . -  

' ...::.-:7,;. -. .. 
ND 

ND 
.. .:- .- 

L 
.i . .- 

e: .:.. .... . . 

Parameter 
I I I I . ._ 

Neptunium 237 (pCi/l) I - I - I la.--.. 1 50 ' * -  

Benzene (ppb) 14.8 - 
Xylene (ppb) 11.8 - e .  

Uranium (ppm) I 0.0000 L-.. Q.29::>a-f... (50 I 2.10 I 
- = Equal to or less than 

C-7 

... . .. ;'r 
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The survey team estimated the uranium load to  the storm sewers by taking an average 

concentration of uranium in the storm sewer of 2.4mg/l and multiplying by the volume of 

water. This estimate shows a uranium loading of 2.73 kg/day or 995 kg/year. These values do 

not appear unrealistic with regard to urasum loading, considering that t .  production area 

losses to the storm sewer have historically exceeded 454 kg per month of $hum. . _  . .  

6. A water sample taken by the survey team and ES&H personnel o€.@&e! .:. .:.e f lowingh the spring 

south of the K-65 silos was analyzed for uranium by the S i 6  'bgra$ory at FMPC in 

June 1986. The concentration was 1.88mg/l. Another sa a spring southwest of 

the production area yielded a uranium concentratio5 I, which i s  above 

background levels. 

. *. .' . .- 

Sand and Gravel Aauifer On Site 
-1. ?. ... .. 
'i ... *.. 

.&..+,. 
,.e:... . .  

Y. '._ . ..- ... .. 
The sand and gravel aquifer is divided into '[ower zone at the FMPC, which are 

&e for any great distance, and thus the 

separately as upper and lower but rather 

, when Dr. Eye first became 

ely continuous set of data exists from the mid-1960s to 

a result, the data base i s  

information represents a 

involved as a consultant at th 

considerably better than' t 

chronologic summa 

entia1 for ground-water 

h the USGS (Theis, 1955) 

consultant (Eye, 1961). The gross contamination of soils and water reported by 

round-water problems 

encountered at the site. 

In Januaty of 1961, Eye observed that there was ". . .definitely some leakage from Pit 3 into 

Pit 5 test well because the chloride and nitrate content of samples from this well i s  much 

higher than from other wells in the plant." Number 5 test well (Well 5) is screened in the 

upper sand and gravel aquifer. Number 5 test well ground water exhibited chloride contents - 
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459 
generally between 500 and 800 mg/l and nitrates generally between 500 and 1200 mg/l. These 

values were significantly greater than those of any ground-water samples from the 

production wells or the old administration building (TOAB) well (P-1, P-2, P-3, or TOAB), which 

had chloride ranges between 8and 22mgA and nitrate between C0.1 and 1.6rngll. These 

data are based on 32 samples from each well in June and July 1960. 

Eye also noted that although pollution entering the upper sand-at$&&eJ- aquifer would 

flow at a low velocity toward the production wells and it would-take manS-yirs to reach 

i..'. * .  
-- .. 

- .-.. . . .  
them, many years of pumping would be required to eliminate t&&tri!ulated contaminants. .. .:.'- .. .!: *.'.?. I... . . , , 

c.. :.?-.. . .e. .: ..; ;i :.>' 
e; ..-..::. 

-:...:!% . . ..:. . 

At the suggestion of the U.S. Geological Survey (USGS), ihstalled in the upper 

sand-and-gravel aquifer began pumping continuously in .$65. The purpose of this 

pumping was to help contain the gro the waste pit area. 

Discharge of the pumped water was initially dir Well but in later years 

was directed to  Paddy's Run. Conversati ted that this practice 

continued for approximately 20 years but in the last few years. 
-. . . ._:. .:- -9 -. ..: : .:.:. 

.:... .. :... ;<;.;i..* .*- __..._ r .  ..- ... .. _... :: . .-. . .I- _. ,.- ,... . :. :.. -. . .?%. 

On May 15, 1965, use of production dt&T$&4:), . .. .:: !. -.. .. . i 'ml led in the lower sand-and-gravel aquifer, -..:. ... .-. 
stopped as a result of contaminati nd July 1960, chloride levels in Well 1s ranged 

between 17 and 27 mg/l and nitrate - ,  ged between <0.1 and 6.2mg/l. Significant 

d?n Well 7. By May 1965, Well 1s ground water had 

00 mgl, and sulfates of 169 mg/l. In October 1965, 

e, 4,800 mg/l of nitrate, and 746 mg/l of sulfate. These 

ter standards and are far in excess of general background 

. . :<. 

a chloride level of 300 

data from the WTP laboratory indicates that the ground-water 

of the test and production wells have increased substantially in the 

ummary is included below: 

-0 P-1 s h o k i  steady increase in chloride to  more than 200 mgA by 1970. These levels slowly 

declined, but in 1984 the nitrate concentrati0n.h this well exceeded the National Primary 

Drinking Water Regulations (NPDWR) twice. 

0 Well P-2 shows increases in chloride concentration to  greater than 250mg/l (drinking 

water standard) in 1969 and 1970. Levels declined to  less than 20 mg/l by 1980. 

251 
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0 Wells 9 and 85 have also shown significant increases in contaminants since 1965. 

0 TOAB well has shown substantial increases in groundwater contaminants. An example of 

contaminant levels in (mgA) isshown in the following table: 
- ~ .. 

comparison, the 1985 levels in TW-10 for chlori 

R or National Secondary Drinking 

Water Regulations (NSDWR). 

5. In response to  indications of eleva 

sand-and-gravel aquif oore, July 1985a). Table G-3 and Figure G-2 are 

ows the abovebackground uranium plume extending 

6. Followi 

ries of reports on the sand and gravel aquifer. This report concluded that there 

Moore, as part of its RCRA monitoring program, developed two tables (reproduced here as 

Tables C-4 and G-5) which identified both "possibly elevated constituents" and detectable 

metals in the sand and gravel aquifer. 
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TABLE C-3 

I 
I 
I 
I 
I 
1 
I 

ABOVE-BACKGROUND CONCENTRATIONS OF 
URANIUM IN GROUND-WATER SAMPLES FROM ONSlTE 

WELLS IN THE SAND AND GRAVEL AQUIFER 

7 .  

(FROM DAMES AND-MOORE, JULY 198%) - - 

'5 
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TABLE G-3 
ABOVE-BACKGROUND CONCENTRATlONS OF 
URANIUM IN GROUND-WATER SAMPLES FROM ONSITE 
WELLS IN THE SAND AND GRAVEL AQUIFER 
(FROM DAMES AND MOORE, 1989) 
PAGEWO - 

.:: :=. 
Value* .-:Iy ::::-. Well Number Screened Zone (u in ms/l) ....... :;si;.>. -_.. I I I ...... 

MW 195 A 

MW 19D 0 

..... 

. A. Screened above blue clay 
upper sand and gravel aqbi 

Samples taken Ma 

00.01 mgA to 0.0027 mg/l. 
*'was used for statistical 
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.. .. 
:.. j . :. :. <.:r. . .. . .:.: 

gure From: Groundwater Study Task C Rewrt. Dames & Moore. 1985 

APPROXIMATE EXTENT OF ABOVE-BACKOROUND 
URANIUM CONCENTRATIONS 

G-13 

FIGURE C - 2 
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TABLE G-4 

I 
I 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
m 

POSSIBLY ELEVATED CONSTITUENTS IN SAND AND GRAVEL WELLS 
(All Results in ppm Except As Noted) 
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TABLE G-5 

METALS DETECTED IN 7 OR FEWER SAND AND GRAVEL WELLS 

I Well Number 7 .  

- 

i 1. 

1. All measured concentrations a ept the value of lead in well 
MW-14s and chromium in wells M 
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AMAD 
ANL 
ANH3 
AURA 

BaCl 
BaC03 

CERCLA 

CaCO3 
CE 
CFS 
CI - 
Cl2 
CFR 
CN 
Col s 
Cond 
cr 
cu 

DO 
DOE 

- Anhydrous Hydrogen Fluoride 
- Activity Mean Aerodynamic Diameter 
- Argonne National Laboratov 
- Anhydrous Ammonia 
- AS Low As Reasonably Achievable 

- Barium Chloride 
- - -  - 

- - . _ _  
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- - - .. 
. -  . .  

- Barium Carbonate 

- Comprehensive Environmental Response, Compensation, and Liability Act 

- Calcium Carbonate - Catch Basin - Cubic Feet per Second 
- Chloride 
-Chlorine - Code of Federal Regulations - Cyanide 
- Colonies - Conductivity - Chrome - Copper 
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. . .  . . .  . .  . .  . .  

.......... 
* .  

. .  . .  . . .  . .  . . . . . . . . . .  . .  . . . .  . >. EP Toxicity - Extraction Procedure Toxicity 
ES&H - Environmental Safet$dod Health ... ... . .., ':;'. . . .  ..; . . .  . . . .  , ..... . . .  . . . .  : . . .  

. . .  ,. , .: . . , ,  
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. . .  . . . . . .  . .  . : .. F- - Fluoride ,...';:::. . .  
. .  . . .  ' .: 
..: . '. . . a  . .  . . . .  . . .  . .  . . . .  , .. :. ... 

. . . .  
i'ance Agreement 

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

.... . '. . . . .  ;_ . GPM..;,.~', . . .  '' - GalloGsper Minute . : ..... :!.!. . . . . . . . . . . .  ... .. '.'.::.. 

.._.. 
..... .... ,...-'".*. ..... . . . . . .  

HF 
HNO3 
HSL 

KCI 
K g  
Km 
KOH 

I 
Lb 
LLW 
LLWPSS 

- Potassium Chloride - Kilogram 
- Kilometer - Potassium Hydroxide 

- Liter 
- Pounds - Low Level Waste (Radioactive) - Low Level Waste Packaging and Shipping System 
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m 
MCL 
mgd 
MgF2 
mg 
MH 
ml 
MMCS 
umhos 
MSDS 

NaCl 
NEC 
NESHAPS 

Ni 
N LO 
NO3-N 
NO, 

NH3 

NPDES 
NPDWS 
NSDWS 
NTS 
NTU 

O&G 
ORNL 
OR0 

- Meter 
- Maximum Contaminant Level - Million Gallons per Day 
- Magnesium Fluoride 
- Milligram 

-Milliliter 
- Maintenance Management Control System 
- Micromhos 
- Material Safety Data Sheet 

- - - Manhole - -  

-Sodium Chloride - National Electric Coil $ '  

- National Emissions Standards for Hazardous Air Pollutants 
-Ammonia - Nickel 
- National Lead of Ohio 
- Nitrate Nitrogen - Nitrogen Oxides 
- National Pollutant Discharge Elimination System - National Primary Drinking Water Standards 
- National Secondary Drinking Water Sta 
- Nevada Test Site - Nephelometric Turbidity Unit 

-Oil and Grease 
- Oak Ridge National Laboratory - Oak Ridge Operatio 
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- Polychlorinated,& . .  PCB 
pCi 
PDWS 
PPb 
PPm 

Rem ' 

FVFS 

S&A 
5 0 2  
SOPS 
SWMU 
su 

TlR 
TBP 
TCE 
TCH 
TCLP 
TLD 
TOAB 

:, . . .. . .  
L .  . . .  .. . . .:. ' i  . .  . 

'-.' - Remedial Inwetigad 
. .. . :.. . .  .. ... 

-Sampling and Analysis "..??, .::;;! 
-Sulfur Dioxide .:A, 2 

- Standard Operating Prtxedures 
-Solid Waste Management Units - Standard Uni6 

. . . !, '...;:s' 
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- Half Life - Tri butyl Phosphate - 1 , 1 ,l Trichlorethane 
- The Old Cone House - Toxic Constituents Leach Procedure 
- Thermoluminescent Dosimeter 
-The Old Administration Building 
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TP - Test Pit 
TS D 
TSS - Total Suspended Solids 

- Treatment, Storage, and Disposal m VYr - Metric Tomear (1  000 kgyear) 

- Uranium Tetrafluoride - - - -~ -u F4 - - Uranium Hexafluoride 
u 0 3  - Uranium Trioxide 
USAEC - United States Atomic Energy Commission 
USEPA - United States Environmental Protection Agency 
USGS - United States Geological Survey 

~ 
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WMCO 
WrP - Wastewater Treatment Plant 

- Westinghouse Materials Company of Ohio h 
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Brown, B. P. March 7,1986 Technical Safety Appraisal of the Feed Materials 
Production Center, Fernald, Ohio 

Camargo Associates, 
LTD. 

K-65 Silos Study & Evaluation for NLO, lnc. November 7,1985 

Carr, D. 1. and 5. A.Castle FMPC Oil and Hazardous Substances Spill 
Prevention Control and Countermeasure Plan 
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Procedures for . 1, Q n d ~ i n g i T ~ h n i c a & f e ~  . b.* ' ' . .  
. . .  . . . .  . . . .  . .  . .  . .  dppraisals . . . .  . . . . . .  
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E G G  - :ull Col6r Aerial PhdodSi te  April 12, 1985 

le: Su&cQntra&i\lo. 5-1 173 (Requirements for 
neteorolw,@t8ata computer equipment) 

March 21, 1986 Environmental Systems ~ 
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~ Author Subject I 
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Date 
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.. - . .  1978 - 

1978 

1978 

1985 
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1 EPA Method 249.1 Nickel 

E PA Method 150.1 pH 

EPA Method 340.1 Fluoride, Total 

EPA Environmental Radiation Data, January - March 
1985. U S .  Environmental Protection Agency. 
520/5-85-030. Washington, D.C. 

! '  

. -:I 

. .  . . .  . .  
e .  

EPA, Region W EPA Review of Environmental Impacts of Present 
and Former Activities of DOE FMPC I .  Undated (Circa early 

198Sl. * .  , . 

EPA, Region V USEPA-DOE Draft Compliance Agreement FMPC: +February tdj'l986 I 
Fleming, 0. List of buildings that are expected to contain, . .  

asbestos ,' . . e .  I AyiI 19, 1986 

~~~ ~ ~ ~ ~~ 
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Mey 1,1986 

Gilbert, F. C., Security 
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Gilbert, F. C. 
'. , . .  -~ 
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hfense Programs Office of S&curiG and &a!ity \ .  
Lsessments, Apri I t7- r8, 1 MS., . ,. * I  

B 
I 

I 
1 
81 
4 
II 

m 
Seologic Considw&ion& ... . .  W&te Control at the 
:MPC ..c.::7::.. .. . .1  

... ....... .;,.:,. 
'\'. 

: . . . . .  
February 15,1960 

Yilltop Research, Inc. )actet$dlogical Exar&*tkn of Water January 29,1986 I 
lebens, F. T. j z o f  be&o Projkcts that Involved Asbestos 

ince 1980. _. . . . L  I I May 1,1986 

loner, D. L. 'rocedure No. 1.12 - Control of Polychlorinated 
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Clein, F. J. lranium Fallout Study.in Adjacent Vicinity of 
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July 12, 1963 
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Nitrate Solutions for Thorium 
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Environmental Monitoring Annual Report for 
1975 

April 1, 1976 N LO 

Reduction of UF4 to Metal at the FMPC December 1982 N LO 
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1981 

May 1,1982 
.-. 

, . .  . .  
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N LO Application for Ohio EPA Permit to Install Solid 
Waste Disposal Facility 
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. , .. ..... . .  , .  
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N LO 
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N LO Environmental Monitoring:.Qhlitjt&p&. ./. . .... . - 
: .*.,'. '.. . (I . .  . . . . . .  . .  

. . . . . . .  . . . . . . . .  . . . . . . . . . .  
. . . .  . . . . .  .. .,t-, ;; . . .  ..', . . I  

2nd Quarter 1960 
through 4th Quarter 
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u LO Environmental Monitoring . .  Semi-Annual Repom 

. . . . . . . . . . .  . . .  , .  .. 
. . . .  . . .  . . .  ' .  . . . . .  

" .. 

. .  . .:. 
..: . . .  

u LO 
. . . . .  ................ 

, c : ; . ; : . *  "..; u LO ,. . ... * Envirmhental Monitoring A n W  Repof& 1985'.;' 
~ ~~ 

April 11, 1973 

Undated 

u LO 

J LO 

November 7,1985 

September 25,1985 ndunrid.Sewaqd .. System, Location Plan, Flow 
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Drawing No. 18X 5500 F 00661 

General Sump Area, Improved Waste Effluent 
Processing, Piping Plan 
Drawing No. 18X 5500 F 0090 

August 20,1968 N LO 

N LO 

u LO 

Sewage Treatment Plant Expansion, Plot Plan 
Drawing No. 5250-25M-4019 
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July 29, 1955 

June 7,1985 Yard Piping, Storm Sewers, Master Plan 
Drawing No. 22X 5500 P 00537 
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N LO 
. .  

I. 
. .  

Application for Permit to Operate an Air I NLo'DoE I Contaminant Source - Separation Booth 9-001 I January 3,1985 
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. .  .: . ~ . *  

Revised 
September 26, 1983 

August 14, 198h-and 
November 12, i384. 
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Determination of Ammo 

..... 

~ NLO 
~ 

October 16, 1985 
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Deteryfination of Uf~t&Fluorimetric Fusion I Method'hlo. Ut&. 10 
NLO - May 9,1984 

I NLo 
Analyticat.&ttlod for the Determination of I 226Ra and 22sRa in Sump Effluents A-01-0485 

Revised 
April 17, 1985 

NLO Waste Management Implementation Plan for DOE Order 5820.2 I Department I I September 19,1985 

Oak Ridge Associated Environmental Program Review of the Feed 
Materials Production Center, Fernaid, Ohio I Univcnities 
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IORNL 
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I Ohio EPA I Report of March 16,1984, RCRA Inspection March 26,1984 - 
. .  
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. ;. . .  . . . . . . . .  . . . . . . . . .  . .  

"Control Technology for Radioa9ivo.€-inioni-. 
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Management Plan~-(NLC.G2037) . .  ' . .  . .". . .  .: . . .  . . . .  . .  
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(Update January' . . .  

..... . .  . . . .  . .  

. . . . .  
, :. . . . . . . .  . . .  . :  . . . .  .... L4h:; 

. . . .  

January 3 1,1986 

May 17,1976 Ross(,K., N . 

Russell, M. L. I Info&&tion forpDOEP&Survey Site Visit 
(Anal-! Procdurer and Laboratory QA) 

May 2,1984 

Sanry, R.(PE-24) I 
~- - - 

DOE Men;'m&ium to Danny R. Sheppard, 
'Environmental Assessment of Anhydrous 
Ammonia and Hydrofluoric Acid' 

June 7,1985 

An Aerial RadioGgical Survey of the Feed 
Materials Production Center and Surrounding 
Area, Fernald, Ohio. Prepared by EG&WEM for 
the US. Department of Energy. 
EGG- 10282- 1084. 

October 1985 

(Spenceley, R. M, lanuary 16,1984 Hazardous Waste Management Plan - FMPC 
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Unknown 1 ReDort on Historic Uranium Releases From- June24,1985 - - 
Cuirent DOE, Oak Ridge Operations Office I Faci I i ties 
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November 15,1985 
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. -. . . .  . . .  . . . . . .  

. . . . .  
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NLO Process Description (MEA Analysis 
Appendix) 

Unknown Action Description Memorandum, .Renovation I of the Feed Materials Production Center' 
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October 2,1980 

1965 through 1985 

~~ ~ 

Undated 

Various 

2-7,9, and 12 of an unidentified book 
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Various I Undated 

Iwilliams, P. A. ~ 1 Map - Groundwater Monitoring Well Locations October 25,1985 

Westinghouse Materials 
Company of Ohio 

1992 Long Range Plan for Fiscal Yeas 
1989-1992; Package It, January 1986 Issue I I (WMCO) 
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