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3059 
1.0 INTRODUCTION 

On September 20, 1991, the U.S. Department of Energy (DOE) and the U.S. 
Environmental Protection Agency (U.S. EPA) jointly signed an Amended 
Consent Agreement establishing milestones for the implementation of 
Comprehensi-ve- Env-ironmental- Response, -Compensation and Li abi 1 i ty- Act 
(CERCLA) response actions at the Fernald Environmental Management Project 
(FEMP). One such milestone provided that the DOE submit a work plan to 
U.S. EPA by January 23, 1992 addressing Removal Action No. 14, 
Contaminated Soi 1 s Adjacent To The Sewage Treatment P1 ant Incinerator. 
After the submittal and U.S. EPA's review, comments were received from 
USEPA on February 28, 1992 which corresponds with a milestone for re- 
submittal by March 30, 1992. This document provides the revised work plan 
for Removal Action No. 14. The objective of the removal action is to 
mitigate any incremental threat to human health and the environment, until 
final remediation of this area can be accomplished. The DOE conducted a 
Removal Site Evaluation (RSE), Appendix I, to determine if conditions 
present in the soil in the Sewage Treatment Plant area warranted a removal 
action under CERCLA, consistent with Section 300.410 of the National Oil 
and Hazardous Substance Pollution Contingency Plan (NCP). Based upon the 
information in the RSE, the DOE issued an Action Memorandum stating that 
a Removal Action is warranted under authorities delegated to the DOE under 
Section 104 of CERCLA, through Executive Order 12580. The proposed 
removal action is protective of human health and the environment and will 
be conducted in accordance with all CERCLA requirements. 

- -  - -  

As shown in Figure 1, the Sewage Treatment Plant is located on the eastern 
edge of the FEMP property. The FEMP Sewage Treatment Plant has operated 
from 1952 to the present providing physical and biological treatment of 
FEMP wastewater. Also located at the Sewage Treatment Plant is an 
abandoned-in-place sol id waste incinerator (see Figure 2). The 
incinerator operated from 1954 until 1979 burning combustible wastes 
generated from FEMP administrative and process areas. Process area wastes 
burned at the incinerator contained low levels of radioactive materials 
and potentially other hazardous substances. 

As summarized in the attached RSE and the attached radiological walkover 
survey (see Appendix 11), which employed a 2"x2" NaI Detector, 
characterization activities completed as part of the FEMP Environmental 
Monitoring Program and the Remedial Investigation/ Feasibility Study 
(RI/FS) identified elevated concentrations of radionuclides in soils in 
the vicinity of the Sewage Treatment Plant. To date, no analysis has been 
completed for the possi bl e presence of non-radi ol ogical hazardous 
substances in the soils in the study area. As evidenced by the findings 
o f  these characterization efforts, the highest activity concentrations of 
radiological constituents were found on-site in the surface soils adjacent 
to the abandoned incinerator and adjacent to some of the operational 
faci 1 it i es associ ated with sewage treatment. There i s one exception, a 
localized area adjacent to the FEMP property-line fence (to the southeast 
of the Sewage Treatment Plant compound) in a vacant field. 

1 4 
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This work plan utilizes a three phase approach to execute the removal 
action. Phase I: layout the walkover survey and sampling grid defining 
the study area; perform off-property surface soil sampling along the 
sampling grid; perform a radiological walkover survey to high1 ight 
localized areas exceeding the field action level ; and excavate, 

~- containerize and sample the containerized soil exceeding the field action 
level. Phase 11: perform on-site post-excavation surface soil sampling 
activities along the established grid; perform post-excavation 
veri f i cat i on sampl i ng within the excavated areas; and compl ete and i ssue 
interim report outlining excavation, sampling activities and reported 
analytical results from Phases I and 11. Phase 111: revise the existing 
RSE based on Phase I and I 1  sampling results; and issue a final report 
outlining any further actions warranted in the study area. Analyses to be 
performed under this removal action includes: Toxicity Characteristic 
Leaching Procedure (TCLP) , Hazardous Substance List (HSL) constituents, 
dioxins and radiological parameters on the containerized material ; full 
HSL constituents and radiological parameters on 14 of the samples taken 
along the grid; total uranium analysis by the on-site lab for post- 
excavation verification samples taken from the excavated areas; and 
analysis for dioxins (on four samples) for the post-excavation samples 
taken along the grid. 

In the absence of final remedial action goals, an interim field action 
level of 100 pCi/g has been adopted for purposes of directing on-property 
excavation activities. This field action level is being used to direct 
excavations to areas on-site of highest radionuclide activity 
concentration which can be readily identified by hand-held radiological 
instrumentation and immediately excavated. 

All project activities will be completed in accordance with the 
requir,ements defined in applicable Westinghouse Environmental Management 
Company of Ohio (WEMCO) procedures, in the NCP, CERCLA, pertinent DOE 
Orders., and the FEMP Quality Assurance Plan. Final remedial actions in 
the vicinity of the Sewage Treatment Plant will be conducted as part of 
Operable Units 3 and 5 (OU3 & OU5). 

1.1 FERNALD SITE BACKGROUND 

The FEMP is owned by the DOE and was operated from 1952 until 1989 
for the processing of high purity uranium metal. In 1989 facility 
production operations were placed on stand-by to focus on 
environmental compl i ance re1 ated i ssues. The faci 1 i ty was formally 
shutdown in 1991 after appropriate congressional notifications. 
Today, remaining workforces at the facility are focused solely on 
the implementation of environmental restoration re1 ated initiatives. 

The facility is a 1,050-acre parcel located in southwestern Ohio. 
In November, 1989, the FEMP was placed on the CERCLA National 
Priorities List (NPL) as a result of concerns related to past and 
potential releases of hazardous substances to the environment. 
Consistent with Section 120 of CERCLA, the DOE and U.S. EPA jointly 
signed a Consent Agreement in March, 1990 establishing a schedule 
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3059 
for the implementation of a sitewide RI/FS and a series of removal 
actions at the FEMP. This agreement was amended in September, 1991. 
This removal action work plan has been completed consistent with the 
terms of this Amended Consent Agreement. 

Since_-_October 1 ,-1990, responsj bil i ty for_-the FEMP has . been - _ _  - 
administered through the Environmental Restoration and Waste 
Management Division of the DOE in order to better manage activities 
on the site. 

1.2 BACKGROUND OF THE SEWAGE TREATMENT PLANT AREA 

As previously discussed, the Sewage Treatment Plant area is located 
on the eastern edge of the FEMP property. The Sewage Treatment 
Plant, associated facilities and the abandoned incinerator are 
contained within a six foot chain link fenced area on FEMP property 
where access is restricted by security officers. The Sewage 
Treatment Plant became operational in 1952 for the treatment of FEMP 
sanitary wastewater. The system was later transitioned to receive 
both sanitary and process related wastewaters. The practice of 
employing the Sewage Treatment Plant to treat process related 
wastewater flows was discontinued recently with the installation and 
start-up of the biodenitrification effluent treatment system. 
Surface radi ol ogical measurements and 1 imi ted soi 1 samples coll ected 
in the vicinity of these facilities indicate the presence of 
1 oca1 i zed el evated concentrations of radi onucl ides. 

The solid waste incinerator is located in the northwest corner of 
the Sewage Treatment Area. This incinerator was operated from 
November 1954 through December 1979 at which time a new solid waste 
incinerator at Building 39 was put into service. The incinerator at 
the Sewage Treatment Plant was used to burn contaminated and 
uncontaminated combustible trash during its period of operation. 
Soil sampling results from the RI/FS indicate that radiological 
concentrations in the soils adjacent to the solid waste incinerator 
exceed those observed in prior routine environmental sampling 
conducted in 1984 and 1985 as part of the Environmental Monitoring 
Program. The concentrations of uranium-238 ranged from 1.8 to 
25,670 pCi/g, in surface soil sampling results (see RI/FS data 
utilized in the RSE, Appendix I). 

The abandoned solid waste incinerator is located within the fence 
around the Sewage Treatment Plant area, but the majority of the 
radiologically contaminated soil , as evidenced by the available 
data, is located outside the Sewage Treatment Plant's fenced 
boundary on FEMP property, adjacent to the incinerator. The area 
outside the fence has primarily been used for grazing cattle (under 
a lease agreement with the DOE). As a result of the RSE and the 
Action Memorandum, administrative control of some of the surrounding 
areas was established in December, 1990 with the transfer of all 
cattle grazing in the pasture areas directly north of the Sewage 
Treatment Plant area. In order to allow grazing in areas further 
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3059 
north in the spring, when they would normally be returned to this 
area, livestock fencing was installed in April of 1991 to preclude 
access to areas adjacent to the incinerator. Based on RI/FS data, 
the new fence was installed approximately 665 feet north of the 
incinerator at the Sewage Treatment P1 ant. 

The solid waste incinerator at the Sewage Treatment Plant has been 
identified as a suspect facility to be addressed under the RI/FS for 
OU3. The RI/FS for OU3, aimed at investigating the remedial 
alternatives in the Production Area and associated facilities, is 
presently underway. The soils in the vicinity of the structures at 
the Sewage Treatment Plant are within the scope of the RI/FS for 
Operable Unit 5. 

~~ -~ ~~ -- 

1.3 SUMMARY OF EXISTING DATA 

Both the routine Environmental Monitoring Program (EMP) and the on- 
going RI/FS have shown evidence of localized radiological 
contamination in the vicinity of the Sewage Treatment Plant area. 
Once again, it is important to note that no analysis has been 
completed for the possible presence of non-radio1 ogical hazardous 
substances in the soils in the study area. This analysis is part of 
Phases I and I 1  of this removal action. 

The EMP contains data from surface soil sampling locations 3 and 11 
(EMP-SS3 & EMP-SS11) and Air Monitoring Station No. 3 (AMs 3), all 
shown on Figure 1 of the RSE. The RSE includes data from this 
sampling program for the years 1984, 1985, and 1989. Historical air 
sampling data for 1989 from AMS 3, approximately 350 feet downwind 
(northeast) of the incinerator, shows average radiological 
concentrations which lead to an inhalation dose estimate of less 
than one millirem (mrem) per year (see the RSE for further details). 

The on-going R I / F S  surface soil samples and sub-surface core samples 
collected in the vicinity of the solid waste incinerator at the 
Sewage Treatment P1 ant showed considerably higher radi ol ogical 
concentrations than previously observed under the EMP. The two 
highest surface soil radiological concentrations, closest to the 
incinerator, showed 25,670 pCi/g and 2,376 pCi/g of uranium-238. 
Figure 1 o f  the RSE shows sampling locations for the RI/FS data 
utilized for the RSE. The data from these sample points are listed 
in Table B.l of the RSE (RI/FS Soil Sample Results). Table B . 2  of 
the RSE includes additional RI/FS data obtained since the Action 
Memorandum was issued. None of this additional data exceeds any of 
the data utilized for the RSE. 

In addition to surface soil samples, there were a limited number of 
core samples taken in this area as part of the RI/FS. These borings 
extended to a depth of 20 feet. The results from these samples are 
listed in Table 4 of the RSE and show only one sample exceeding the 
100 pCi/g field action level at a depth of 1.5 - 3.0 feet. All of 
these sample points are withi'n the Sewage Treatment Plant compound. 
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3059 
There has been some sub-grade disturbance within the compound due to 
sewage treatment plant upgrades and the placing of fill to improve 
drainage. Since there have been little to no known disturbance of 
the soils outside the fenced area at the Sewage Treatment Plant, 
contamination is likely to be limited to surface soils resultant 

.- 
. - -  from air deposit-ion-from incinerator-operation. - - - -  

Radiological walkover surveys were performed as part of the RI/FS 
using 2"x2" NaI detectors (Eberline SPA-3). Appendix I 1  is a map 
showing isopleths developed from this data. The normalized SPA-3 
walkover data presented in Appendix I 1  provides the relative 
indications of "hot spots" exhi biting concentrations of gamma 
emitting radionuclides. The higher radiological concentrations are 
found in the circular areas where the isopleths are close together. 
All of these areas of higher concentrations are on FEMP property 
with the exception of a localized area adjacent the FEMP property- 
line fence in a vacant field. Based on the available walkover data, 
it is not anticipated that concentrations in the off-property soil 
will exceed the 100 pCi/g action level. The study area was 
established based on radiological walkover survey data (see Appendix 
111). As a result, the study area, and consequently the sampling 
grid, were developed to encompass all areas of "higher 
concentration". 

1.4 NEED FOR A REMOVAL ACTION 

Uti1 izing available data, three potential exposure pathways of 
radiological contamination to man were examined in the RSE: external 
exposure, inhalation, and milk ingestion. Other pathways were 
discounted in the RSE due to the relatively short durations of 
potenti'al exposure until final remedial actions are implemented, and 
due to the existing access controls in place in the area. 

Eight factors were considered in the assessment of the need for a 
removal action. These eight factors are listed in 40 CFR 300.415 
(b)(2). The following factors apply specifically to the above 
background concentrations of contaminants occurring in the soi 1 s 
adjacent to the Sewage Treatment Plant area. 

40 CFR 300.415 (b)(2)(i) 

Actual or potential exposure to nearby human populations, animals, 
or the food chain from hazardous substances or pollutants or 
contaminants. 

Appropriate due to nearby resident farmer and nearby grazing cattle. 

7 1 0  



1 
I 
I 
I- 
D 
I 
8 
1 
I 
i 
I 
1 
I 
I 
I 
1 
I 
8 
I 

3059 
40 CFR 300.415 ( b ) ( 2 ) ( i v )  

High l e v e l s  of hazardous substances o r  p o l l u t a n t s  o r  contaminants i n  
s o i l s  l a r g e l y  a t  o r  near  the s u r f a c e ,  t h a t  may migrate .  

_ _  _ _  ~ -Appr_opr-i a t e  -based- o n w a d i o l  ogical- concentrat-i  ons-found-i n--surface- __ -- 
s o i l  samples taken ad jacen t  t o  the s o l i d  waste i n c i n e r a t o r  a t  t h e  

2.0 

Sewage Treatment P1 a n t .  

40 CFR 300.415 ( b ) ( 2 ) ( v )  

Weather c o n d i t i o n s  t h a t  may cause hazardous subs t ances  o r  p o l l u t a n t s  
o r  contaminants t o  migrate  o r  be r e l e a s e d .  

Appropriate based on r ad io log ica l  c o n c e n t r a t i o n s  found i n  su r f ace  
s o i l  samples taken ad jacen t  t o  the s o l i d  waste i n c i n e r a t o r  a t  t h e  
Sewage Treatment P l a n t  and t h e  p o s s i b i l i t y  of s i g n i f i c a n t  weather 
even t s  c a r r y i n g  the contaminants ou t  of the s tudy a r e a  i n  su r face  
runoff  . 

1.5 OBJECTIVES OF THE REMOVAL ACTION 

The o b j e c t i v e s  of the removal a c t i o n  a r e  t o  reduce the p o t e n t i a l ,  f o r  
contaminant migrat ion t o  previously uncontaminated a r e a s ,  and 
minimize the p o t e n t i a l  f o r  unacceptable exposures t o  human o r  
environmental r e c e p t o r s  u n t i l  implementation o f  f i n a l  remedial 
a c t i o n s .  Cons i s t en t  with the NCP, the removal ac t ion  s h a l l  
c o n t r i b u t e  t o  the e f f i c i e n t  performance o f  p r o j e c t e d  f i n a l  remedial 
a c t i o n s .  The removal ac t ion  s h a l l  be performed t o  minimize t h e  
p o t e n t i a l  f o r  r e l e a s e s  of hazardous subs t ances  i n c i d e n t a l  t o  removal 
f i e l d  o p e r a t i o n s  and i n  a c o s t  e f f i c i e n t  and s a f e  manner c o n s i s t e n t  
w i t h  s i t e  Standard Operating Procedures and worker hea l th  and s a f e t y  
requi  rement s . J 

J 

REMOVAL ACTION 

This removal a c t i o n  i s  composed of three phases.  Phase I :  layout  the 
walkover survey and ,sampling g r i d  de f in ing  the s tudy a r e a ;  perform o f f -  
property s u r f a c e  s o i l  sampling along the sampling g r i d ;  perform a 
r ad io log ica l  walkover survey t o  high1 i g h t  l o c a l i z e d  a r e a s  exceeding the 
f i e l d  a c t i o n  level;  and excavate,  c o n t a i n e r i z e  and sample the 
con ta ine r i zed  s o i l  exceeding the f i e l d  a c t i o n  level.  Phase 11: perform 
on- s i t e  post-excavation s u r f a c e  s o i l  sampling a c t i v i t i e s  along the 
e s t a b l i s h e d  g r i d ;  perform post-excavation v e r i f i c a t i o n  sampling w i t h i n  the 
excavated a r e a s ;  and complete and issue i n t e r i m  r e p o r t  o u t l i n i n g  
excavat ion,  sampling a c t i v i t i e s  and r epor t ed  a n a l y t i c a l  results from 
Phases I and 11. Phase 111: r e v i s e  the e x i s t i n g  RSE based on Phase I and 
I1  sampling results; and issue a f i n a l  r e p o r t  o u t l i n i n g  any f u r t h e r  
a c t i o n s  warranted i n  the s tudy a rea .  

a 11 



3059 
Once the walkover survey and sampl ing grid is established, off-property 
surface soil sampling will be initiated along the grid as part of Phase I. 
DOE will ensure the expeditious collection and analysis of these samples 
due to the potential for off-property contamination. After the off- 
property surface soil sampling is complete, a surface radiological survey 
Hi ll_-be-_performed.-al ong-t he-es t abl-i-s hed -gr-i d- ac-ros s- -t-he--s t udy--area-( see- 
Appendix 111) both on and off FEMP property to identify localized areas 
exceeding the field action level. The radiological survey will be 
performed across the study area utilizing an unshielded 2"x2" NaI 
detector. The Sampling and Analysis Plan outlines the method for 
correlating the NaI detector to the field action level for total uranium 
in soils. Areas exceeding the field action level will be temporarily 
marked for excavation. 

In the absence of final remedial action goals, an interim field action 
level of 100 pCi/g has been adopted for purposes of directing excavation 
activities. This field action level is being used to direct excavations 
to areas on-site of highest radionuclide activity concentration which can 
be readily identified by hand-held radiological instrumentation and 
immediately excavated. While it is recognized that detailed chemical data 
are not available, the DOE considers it prudent to proceed with the 
excavation of "hot spots'' based on available radiological data. It is the 
intent of DOE to excavate and containerize soils from these localized 
"hot-spot" areas to allow progressive cleanup activities to proceed while 
awaiting detailed radiological and chemical analytical data from the study 
area. In the event that the work plan for the Improved Storage of Soil 
and Debris (Removal Action (RA) #17) is approved by EPA prior to 
excavation, all excavated soil will be managed in accordance with 
provisions outlined in the RA #17 Work Plan. 

Excavations will proceed only on FEMP property. On the basis of existing 
data (see RSE), it is considered highly probable that no soils exceeding 
the, 100 pCi/g action level will be identified within the surface soil off 
FEMP property adjacent to the Sewage Treatment Plant. In the event 
elevated activity concentrations are identified, the property owner will 
be notified and negotiations for a prudent course of action will be 
initiated with the owner. This course of action could range from simple 
notification or access controls to excavation activities. The U.S .  EPA 
and Ohio EPA will be notified in this event and consulted on the 
appropriate course of action prior to implementation. Additional 
discussion on the excavation process can be found in Section 2.1'. 

Fol 1 owing excavation, representative soi 1 sampl es wi 1 1  be col 1 ected a1 ong 
the established grid to determine the concentrations of radiological and 
chemical constituents present in the surface soils found within the study 
area. In addition to the soil samples collected along the grid, post- 
excavation validation samples will be taken from the excavated areas. 
Soil samples will be collected consistent with the Sampling and Analysis 
Plan (Section 3.0) and RI/FS Quality Assurance Project Plan (QAPP) 
protocols, which will be referenced in this section. Soil sampling is 
further discussed in .Sections 2.1 and 2.2. Once analytical results are 
received, an interim report will be completed and provided to EPA 
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describing Phase I and I 1  activities. On the basis of the analytical 
results obtained from Phases I and 11, the RSE will be revised to examine 
the need for further action. Based on the findings of the revised RSE, a 
final report will be submitted proposing the need, if any, for additional 
field actions. 

- A -  _ _  - _ _  - _ _  
2 .1  P H A S E I  

The first field activity of the removal action is the layout of the 
walkover survey and post-excavation sampling grid. The grid will be 
established within the confines of the study area outlined on Figure 
2. The grid locations were chosen based upon existing walkover and 
soil sample data (Appendix I 1  and RSE). The specific coordinates of 
the sampling points are not provided since the potential for 
obstacles in the field exists. The grid will be laid out in , 

accordance with the map provided in Appendix 111. The grid will be 
' 

tied to the existing site coordinate system being utilized for the 
AutoCAD base map for the RI/FS. I 

Once the walkover survey and sampling grid is established, off- 
property surface soil sampling will be initiated. The off-property 
surface soil samples will be taken along the established grid (see 
Appendix 111) with two of the samples being analyzed for the 
radiological and HSL constituents listed in Table 1 (see Section 
3.1), and the remaining five off-property samples will be analyzed 
for the radiological constituents listed in Table 1. DOE will 
ensure the expeditious collection and analysis of these samples due 
to the potential for off-property contamination. 

As previously discussed, a radiological survey will be performed on 
the study area employing an unshielded 2"x2" NaI detector and the 
protocols defined in the RI/FS QAPP. A correlation will be 
established to permit the real-time approximation of soils 
exhibiting greater than 100 pCi/g of total uranium (see Sampling and 
Analysis Plan for correlation method). 

As the walkover survey progresses, any area on-property found to 
exceed 100 pCi/g will be marked for excavation. After these areas 
have been marked, excavation can begin and will continue until in- 
situ soil concentrations are below the field action level as 
determined by di rect radi ol ogical measurement using a hand he1 d 
instrument. Based on existing soil sample data, it is estimated 
that an average of 6"-12" will need to be excavated as part of Phase 
I from the localized "hot spot" areas. Soil will be excavated until 
in-situ concentrations are less than 100 pCi/g total uranium. 
Because of these shallow excavations, this activity can be performed 
by hand. If any of the excavations pose a safety threat temporary 
access controls, such as fencing or roping, may be installed. In 
the event that excavations threaten structural integrity of nearby 
facilities, DOE will evaluate the need for engineered reinforcement. 
During excavation activities, logs including maps will be developed 
to record excavated areas which will be included in the interim 
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3059 
r e p o r t  t o  be completed a t '  the end of Phase 11. 

As p rev ious ly  s t a t e d ,  th i s  a c t i o n  level will approximate 100 pCi/g 
o f  t o t a l  uranium i n  s o i l  assuming a na tu ra l  i s o t o p i c  a c t i v i t y  
d i s t r i b u t i o n .  A hand-held o rgan ic  vapor analyzer  will a l s o  be used 
du r ing  _excavation;-any- d e t e c t i o n -  wi-1-1- - d i r e c t  -the--need -for- - 

excavat ion.  

2.2 

Excavated s o i l  w i l l  be c o n t a i n e r i z e d  and r e p r e s e n t a t i v e  samples w i l l  
be c o l l e c t e d  from the c o n t a i n e r s  f o r  purposes of determining the 
r a d i o l o g i c a l  p r o p e r t i e s  of the s o i l  and t o  complete a hazardous 
waste de t e rmina t ion .  Container ized s o i l  w i l l  be t r a n s f e r r e d  t o  a 
s t o r a g e  a r e a  within the FEMP former production a rea .  Upon r e c e i p t  
o f  a n a l y t i c a l  results, a hazardous waste determinat ion will be 
completed. In the event  the s o i l  i s  determined t o  be hazardous 
pursuant  t o  40 C F R  2 6 2 . 1 1 ,  the c o n t a i n e r s  will be t r a n s f e r r e d  t o  on- 
s i t e  hazardous waste s t o r a g e  f a c i l i t i e s .  Upon approval o f  the work 
plan f o r  Removal Action No.17 - Improved Storage of So i l  and Debris 
by U.S. EPA, management of the excavated s o i l  w i l l  be t r a n s i t i o n e d  
t o  be c o n s i s t e n t  with t h e  requirements o f  th is  approved plan.  

Excavations will not be b a c k f i l l e d  o r  re-graded. I f  i t  i s  
determined t h a t  any of the excavat ions pose a s a f e t y  t h r e a t ,  access  
c o n t r o l s  will be p u t  i n  p l ace .  

PHASE I1 

After excavat ion a c t i v i t i e s  a r e  complete,  s u r f a c e  s o i l  samples will 
be taken a t  t h e  40 l o c a t i o n s  shown i n  Appendix 111. So i l  samples 
will be c o l l e c t e d  from a depth of ze ro  t o  s i x  inches.  Twenty-six 
s u r f a c e  s o i l  sample l o c a t i o n s  will be analyzed f o r  t h e  r a d i o l o g i c a l  
parameters l i s t e d  i n  Table 1 of  the Sampling and Analysis Plan. The 
remaining 14 s u r f a c e  s o i l  sample l o c a t i o n s  wi l l  be analyzed f o r  the 
r a d i o l o g i c a l  parameters and HSL c o n s t i t u e n t s  l i s t e d  i n  Table 1 of 
the Sampling and Analysis Plan,  and fou r  samples immediately 
ad jacen t  t o  the i n c i n e r a t o r  will be analyzed f o r  d iox ins  l i s t e d  in  
Table 1 o f  the Sampling and Analysis  Plan. All samples will be 
c o l l e c t e d ,  documented, packaged, shipped and analyzed i n  accordance 
with the RI/FS QAPP. All samples will be analyzed a t  a l a b o r a t o r y  
approved f o r  use on the RI/FS and a l l  d a t a  c o l l e c t e d  will be made 
a v a i l a b l e  t o  on-going RI/FS a c t i v i t i e s .  Final sample l o c a t i o n s  w i l l  
be surveyed and t i e d  i n t o  the s t a t e  p l ana r  coordinate  system. 

Post-excavation v a l i d a t i o n  samples w i l l  be taken from the excavated 
a r e a s  and sent t o  the o n - s i t e  l a b o r a t o r y  f o r  t o t a l  uranium a n a l y s i s  
only t o  v e r i f y  t h e  100 pCi/g i n - s i t u  concen t r a t ion .  
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TABLE 1 

. -  

b 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

RADlON UCLIDES 
1 Uranium 234 
2 Uranium 235 

‘ 3 Uranium 238 
4 Radium226 
5 Radium228 
6 Thorium 228 
7 Thorium 230 
8 Thorium 232 

-- INORGANICS 
AI u m i n u m -. - 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

VOLATILE ORGANICS 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

1,l -Dichloroethane 
1,l -Dichloroethene 
1,1,1 -Trichloroethane 
1,l ,e-Trichloroethane 
1,1,2,2-Tetracholorethane 
1,2 Dichloroethene (total) 
lI2-Dichloroethane 
1,2-Dichloroethylene 
1,2-DichIoropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-l,3-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total xylenes 
trans-l,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

SEMlVOlATl LE ORGAN ICs 
1 
2 
3 
4 
5 
6 
7 
8 
9 

i o  
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

3059 1,2-DichIorobenzene 
1,2,4-TrichIorobenzene 
1,3-DichIorobenzene 
1,4-DichIorobenzene 
2-C hloronaphthalene 
2-Chlorophenol 
2-Mehylnaphthalene 
2-Methylphenol 
2-Nitroaniline - - -- - - 

2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-TrichlorophenoI 
2,4,6-TrichlorophenoI 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3’-Dichlorobenzidine 
4-Bromophenyl phenylether 
4-Chloro-3-methyl phenol 
4-Chloroaniline 
4-Chlorophenyl-phenyl ether 
4-methyl phenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethy1)ether 
bis(2-ChloroisopropyI)ether 
bis(2-Ethyl hexy1)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Dibenzof uran 
Dibenro(a, h)anthracene I 
Diethylphthalate 
Dimethylphthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(lI2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 

~- 

1 5  ~~ Phenol 
66 Pyrene 
D 10x1 N S 

1 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
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3059 
2.3 PHASE I11 

Once results from the containerized and surface soil sampling 
activities are available, the RSE will be revised to incorporate all 
sampling results, including non-radiological parameters. The RSE 

..- . - - will consider mu1tipl.e contaminant exposure scenarios.- The RSE-will - - - - 

consider the recommendations contained in the 1981 Nuclear 
Regulatory Commission (NRC) Branch Technical Position (BTP). Based 
on the results of the revised RSE, a final report will be submitted 
defining the need, if any, for additional actions to address the 
soil in the Sewage Treatment Plant Area. 

3.0 SAMPLING AND ANALYSIS PLAN 

As previously mentioned, sampling activities take place during both Phase 
I and Phase 11. During Phase I, surface soil samples will be taken off 
FEMP property and a walkover survey will be performed to highlight areas 
exceeding the 100 pCi/g action level, which will be excavated, 
containerized and sampled as part of Phase I activities. The off-property 
surface soil samples will be taken along the established grid (see 
Appendix 11 1 )  with two of the samples being analyzed for the radiological 
and HSL constituents listed in Table 1 (see Section 3.1), and the 
remaining six off-property samples will be analyzed for the radiological 
constituents listed in Table 1. These sampling and analysis activities 
will be performed in accordance with the criteria outlined in Section 3.1. 

In order to initiate the walkover survey to highlight the areas exceeding 
the 100 pCi/g action level, the 2"x2" NaI detector must first be 
correlated to this action level. The NaI scintillation detector will 
effectively survey gamma-ray emitters. This would include thorium, 
radium-226, and normal uranium. Normal uranium meaning uranium which has 
a natural isotopic activity distribution of uranium-238 and uranium-235, 
but without its natural long-lived daughters. The normal uranium is 
effectively detected because of its uranium-235 component and short-lived 
daughters of uranium-238 (protactinium-234 and thorium-234). The process 
of correlating the 2"x2" NaI detector to 100 pCi/g of total uranium will 
be accomplished through the collection of a series (approximately 20) of 
surface soil samples directed to locations depicting a range of instrument 
measurements. Samples will be collected in a manner consistent with the 
criteria called out in Section 3.1 from a depth o f  0" - 2" at a location 
directly below the detector. Collected samples shall be submitted to the 
FEMP on-site laboratory for analysis of isotopic uranium, isotopic 
thorium, and radium-226. A plot will be developed depicting NaI 
scintillation response in counts per minute (cpm) versus total uranium 
activity concentrations in pCi/g (dry weight). Samples exhibiting 
significant activity concentrations o f  other gamma emitting radionuclides 
will be excluded from consideration. A curve will be fit against the 
plotted data. This curve will be established as the basis for correlation 
o f  the 2"x2" NaI detector and rate-meter scaler measurements to 100 pCi/g 
total uranium. DOE considers this method to provide an adequate basis for 
Phase I excavation activities (i .e. limited soil removal from hot-spot 
locations). 
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Phase I I sampl i ng a c t i v i t i e s  i n c l  ude t h e  c o l l  e c t  i o n  o f  32 on-proper ty  
sur face  s o i l  samples and t h e  c o l l e c t i o n  o f  post -excavat ion v e r i f i c a t i o n  
samples f rom t h e  excavated areas. Twelve o f  t h e  32 on-proper ty  samples 
w i l l  be analyzed f o r  t h e  r a d i o l o g i c a l  and HSL c o n s t i t u e n t s  l i s t e d  i n  Table 
1 w i t h  t h e  remain ing  20 be ing  analyzed f o r  t h e  r a d i o l o g i c a l  c o n s t i t u e n t s  
1 i s t ed i.n.-T-ab.le~.l-.-Veri.f-i.cat i.on-sampl-es-w.i-1-1-be-t a ken-to--ensure -t hat-eac h-- 
excavated area i s  adequately c h a r a c t e r i z e d  t o  determi  ne t h e  e f f e c t i v e n e s s  
o f  Phase I excavat ion  a c t i v i t i e s .  These v e r i f i c a t i o n  samples w i l l  be sent  
t o  t h e  o n - s i t e  l a b o r a t o r y  f o r  t o t a l  uranium a n a l y s i s  o n l y  t o  v e r i f y  t h e  
100 pCi /g  a c t i o n  l e v e l .  These sampl ing and a n a l y s i s  a c t i v i t i e s  w i l l  be 
performed i n  accordance w i t h  t h e  c r i t e r i a  o u t l i n e d  i n  Sec t ion  3.1. The 
r e s u l t s  o f  t h e  v e r i f i c a t i o n  sampling w i l l  supplement t h e  sur face  s o i l  
sampling d a t a  i n  t h e  r e v i s i o n  o f  t h e  RSE. 

- 
. -  

3 .1  SAMPLING QUALITY ASSURANCE CRITERIA 

I n  o r d e r  t o  ensure t h e  q u a l i t y  o f  t h e  a n a l y t i c a l  d a t a  r e s u l t i n g  f rom 
t h e  sampl i n g  a c t i v i t i e s  performed under t h i s  removal a c t i o n ,  severa l  
c r i t e r i a  a r e  l i s t e d  i n  t h i s  s e c t i o n  w i t h  re fe rence t o  t h e  
a p p r o p r i a t e  s e c t i o n  i n  t h e  RI/FS Volume V - QAPP, Rev. 3. I n  
a d d i t i o n  t o  these re fe rences  l i s t e d  i n  Table 3 ,  Table 2A and 2B l i s t  
t h e  Data Q u a l i t y  Ob jec t ives  (DQOs) f o r  t h e  excavated (Table 2A) and 
i n - s i t u  (Table 28) s o i l  sampl'ing assoc ia ted  w i t h  t h i s  removal 
a c t i o n .  

TABLE 3 

REFERENCES FOR QUALITY ASSURANCE CRITERIA CONTAINED I N  
THE R I / F S  WORK PLAN, VOLUME V - QAPP, REVISION 3 

SECTION 
SECTION 5.0 - FIELD PROCEDURES 
SECTION 6.0 - SAMPLE COLLECTION PROCEDURES 
SECTION 7.0 - CHAIN-OF-CUSTODY PROCEDURES 
SECTION 8.0 - EQUIPMENT CALIBRATION/MAINTENANCE 
SECTION 9.0 - LABORATORY ANALYTICAL PROCEDURES 
SECTION 10.0 - DATA REDUCTIONy VALIDATIONy AND REPORTING 
SECTION 11 .O - INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY 
SECTION 12.0 - QUALITY ASSURANCE AUDITS 
SECTION 13 . O  - PREVENTIVE MAINTENANCE 
SECTION 14.0 - SPECIF IC  ROUTINE PROCEDURES USED TO ASSESS DATA 

SECTION 16.0 - NONCONFORMANCE/CORRECTIVE ACTION AND VARIANCES 
SECTION 17.0 - QUALITY ASSURANCE REPORTS TO MANAGEMENT 

4 .0  - QUALITY ASSURANCE PROGRAM 

PRECISIONy ACCURACY, AND COMPLETENESS 

4.0 RELATED A C T I V I T I E S  

I n  o r d e r  t o  h e l p  meet t h e  clean-up g o a l s  o f  t h e  DOE'S n u c l e a r  waste s i t e s ,  
such as t h e  FEMP, t h e  D i r e c t o r  o f  Environmental  R e s t o r a t i o n  and Waste 
Management i n i  t i ated t h e  O f f i c e  o f  Techno1 ogy Devel opment (OTD) . One 

- program i n i t i a t e d  by OTD was t h e  I n t e g r a t e d  Demonstrat ion ( ID) .  The I D  
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3059 
program focuses on improving/validating technologies by demonstrating 
effectiveness, cost savings, risk reduction potential , site applicability, 
and regulatory and pub1 ic acceptance. The FEMP was selected to host an I D  
for uranium contaminated soils. The I D  will address the issues from 
"cradle to grave'' surrounding the remediation of uranium contaminated 
soils, specific-ally soils of-a high clay/silt content. - As such, one-area -- 

of-focus of the I D  is demonstrating and evaluating technologies and 
approaches which can be applied to improve the current site 
characterization methods in terms of cost, risk, safety, and duration. 

One of the major challenges facing any remedial action program is the need 
to quickly and accurately delineate (i .e. identification o f  those soils 
exceeding a regulatory standard) the extent of contamination at the site. 
Because such studies generally rely on the collection o f  soil samples that 
are subsequently shipped off-site for analysis, the cost and time required 
to perform these studies is significant. One means of improving the 
efficiency of site characterization is through the infusion of new 
screening technologies into such programs. The benefits represented by 
employing screening technologies include: 

- reductibn in sampling requirements 
- reduction in sampling phases 
- improved spati a1 resol uti on 

For these reasons , testing and eval uati on of four screeni ng techno1 ogi es 
for delineating the distribution of uranium contamination in surface and 
sub-surface soils will be tested and evaluated in late August and 
September of 1992 under the I D .  The technologies to be tested include: 

- High-resolution gamma spectroscopy 
- a wide-area beta .scintillation counter 
- 

- a long range alpha detector (LRAD) system 

inductively coup1 ed pl asma -- atomic emi ssi on spectroscopy 
( ICP-AES) 

The I D  has proposed integrating this field demonstration with this removal 
action. After the contaminated soil above the 100 pCi/g action level have 
been excavated under the removal action (Phase I), and the post-excavation 
sampling is complete, the four screening techniques will be utilized to 
evaluate the completeness of this activity. The results of the screening 
techniques will be compared with the data obtained from Phase I and I 1  
sampling activities. The integration o f  the testing of the screening 
techniques with this removal action will provide a higher quantity of data 
for utilization in remedial design. The integration will also provide a 
cost savings to the I D  through the utilization of the removal action data. 
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3059 
5.0 PROGRAM MANAGEMENT 

The following activities will be undertaken to provide planning and 
management for the removal action. 

5 . 1  RESPONSIBIL IT IES 
~ ~- - --. ---- - 

The DOE is the lead agency for this removal action and will 
coordinate the execution of this removal action. As stated in the 
Amended Consent Agreement under CERCLA 120 and 106(a), if the DOE 
determines under Section 104 that any activities or work being 
implemented under this Amended Consent Agreement may create an 
imminent threat to human health or the environment from the release 
or threat of release of hazardous substance, pollutant , contaminant, 
or hazardous constituent, it may stop any work or activities for 
such period of time as needed to respond and take whatever action is 
necessary to abate the danger. Reporting to the U.S. EPA will be in 
accordance with Section XXIII of the Amended Consent Agreement. 

U.S. EPA shall review, comment and approve the work plan and follow 
'progress through the interim report, meetings/site visits, the final 
report and the Amended Consent Agreement progress reports. 

WEMCO, the Maintenance and Operations Contractor at the FEMP, will 
coordinate, manage, implement, monitor activities and prepare all 
reports associated with the removal action in a manner consistent 
with the DOE and regulatory requirements and guidance. 

This removal action shall be managed by the WEMCO/DOE OU3 team to 
ensure compatibility with the final remedial action(s) selected for 
OU3 and OU5. Data and results from this removal action will be used 
to evaluate the final remedial options for OU3 and OU5. 

Ohio EPA, while not a signature to the Amended Consent Agreement, 
maintains a significant role in the successful implementation of 
removal actions at FEMP. Ohio EPA shall review and comment on the 
work plan and follow progress through the interim report, 
meetings/site visits, the final report and the Amended Consent 
Agreement progress reports. 

All personnel directly involved in the planning and implementation 
o f  this removal action will be trained in accordance with 29 CFR 
1910.120, the standard operating 
and with the requirements of the 

i 

procedures for the work involved, 
approved work pl an. 
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5.2 SCHEDULES 

A proposed schedule has been developed and key mi l e s tones  of t h i s  
schedule  a r e  given i n  Table 4-1. 

-~ - Table _ _ _ _  4-1 - Key ~ ~ _ _ _ _ _ ~ -  Milestones o f  Proposed P ro jec t  ~~ Schedule 

Accumulated 
Durat i on* Durat i on 

(months ) (months ) 

Complete Phase I 3 3 
- Excavation 
- Off-Property Sampling 

Complete Phase I1 8 11 
- Post-Excavation Sampling 
- Submit In t e r im  Report 

Complete Phase I11 3 14 
- Revise RSE 
- Submit Final Report 

*From Approval of Work Plan By U.S. EPA 

6.0 QUALITY ASSURANCE PLAN 

This removal a c t i o n  wi l l  be conducted i n  accordance w i t h  the o v e r a l l  
q u a l i t y  assurance program a t  the  FEMP a s  descr ibed i n  the s i t e  Q u a l i t y  
Assurance Plan. The Q u a l i t y  Assurance Plan i s  based on the c r i t e r i a  

~ s p e c i f i e d  i n  ASME NQA-1, Federal EPA Guideline QAMS-005/80 and DOE Orders 
5700.6 and 5400.1. Detai led requirements a r e  implemented by t h e  WEMCO 
S i t e  P o l i c i e s  and Procedures Manual, FMPC-2054, by WEMCO Departmental 
procedures ,  and Topical Manuals. Sampling and a n a l y s i s  a c t i v i t i e s  w i l l  be 
conducted c o n s i s t e n t  w i t h  the RI/FS QAPP. The U.S. EPA i s  i n  the process  
o f  reviewing a d r a f t  Si tewide Qua l i ty  Assurance P r o j e c t  Plan (QAPjP) 
covering a l l  s i t ewide  sampling and a n a l y s i s .  a c t i v i t i e s .  Upon approval ,  
remaining sampling and a n a l y s i s  a c t i v i t i e s  w i l l  be conducted c o n s i s t e n t  
w i t h  the Si tewide QAPP. 

7.0 HEALTH AND SAFETY PLAN 

The removal a c t i o n  will be conducted i n  accordance w i t h  the p rov i s ions  of 
the FEMP s i t e -wide  hea l th  and s a f e t y  program (WMCO June 1990). Consis tent  
w i t h  t h i s  program and 29 CFR 1910.120, a t a s k  s p e c i f i c  h e a l t h  and s a f e t y  
plan will be prepared addressing the proposed work a c t i v i t i e s .  The t a s k  
s p e c i f i c  Health and Safety Plan i s  c u r r e n t l y  i n  d r a f t  and will be r ev i sed  
t o  inco rpora t e  any changes r e s u l t i n g  from the f i n a l  approval of the work 
p l a n .  A copy of the Health and S a f e t y  Plan wi l l  be f i n a l i z e d  p r i o r  t o .  
f i e l d  mob i l i za t ion  and will be made a v a i l a b l e  t o  U.S. EPA upon r eques t  a t  
t h a t  t ime.  The Health and Sa fe ty  Plan i d e n t i f i e s ,  eva lua te s ,  and c o n t r o l s  
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all  safety and health hazards associated w i t h  this removal action. I n  
addition, i t  provides for emergency response for hazardous operations. 
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1.0 INTRODUCTION 

The solid waste incinerator is located in the northwest corner of the sewage 
treatment plant area at the Fernald Environmental Management Project (FEMP) . 
Thi s--incinerator-was operated -from November-of -1954 through-December 06-1979 at 
which time a new solid waste incinerator at Building 39 was placed into service. 
The incinerator at the sewage treatment plant was used to burn contaminated and 
uncontaminated burnable trash during its period of operation. Soil sampling 
results from the Remedial Investigation and Feasibility Study (RI/FS) indicate 
that concentrations of radionuclides in the soils adjacent to the solid waste 
incinerator are above background levels and exceed those observed in prior 
routine environmental sampling. The solid waste incinerator is located within 
the fenced area of the sewage treatment plant but the majority of the area with 
contaminated soils is located outside the sewage treatment plant's fenced 
boundary. The area outside the fence is primarily used for grazing dairy cattle 
(under a lease agreement with the DOE) owned by a neighboring farmer. Access to 
the sewage treatment plant is controlled by WEMCO personnel, however access for 
the grazing dairy cattle to the areas adjacent to the incinerator is 
uncontrolled. The solid waste incinerator at the sewage treatment plant has been 
identified as a "suspect area" to be addressed under the RI/FS Operable Unit 3. 
The RI/FS for Operable Unit 3, aimed at investigating the remedial alternatives 
in the Production Area and other identified suspect areas outside the Production 
Area, is presently underway. 

- - - - 

This Removal Site Evaluation (RSE) has been completed by the DOE under 
authorities delegated by Executive Order 12580 under Section 104 of CERCLA and 
is consistent with Section 300.410 of the National Oil and Hazardous Substance 
Pollution Contingency Plan (NCP). This RSE addresses contaminated soils adjacent 
to the solid waste incinerator at the sewage treatment plant and has been 
completed to support the decision as to whether the present conditions warrant 
a removal action. 

2.0 SOURCE TERM 

Both the routine Environmental Monitoring Program (EMP) and the on-going Remedial 
Investigation/Feasibility Study (RI/FS) have shown evidence of contamination in 
the vicinity of the incinerator. It is possible that there was some contribution 
from other facilities at FMPC, but it is likely that most, if not all, of the 
activity is due to incinerator effluent. 

2.1 Environmental Soil SamDlinq Data 

There have been two environmental soil sampling locations in the area that are 
routinely monitored through the EMP. Sampling Point No. 3 is adjacent to the 
incinerator and on-site. Sampling Point No. 1 1  is nearby but off-site (see 
Figure 1). The U-238 soil concentrations from the 1984"' and 1985'*' and 1989'3' 
environmental monitoring were: 
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Table 1. Historical Uranium-238 (pCi/g) Soil Concentrations 
Incinerator Area 

No. 3 No. 1 1  
_ _  

1984--(Au?jJ- 68.5 f 3.5 (20) 
(Dec.) 39.9 k 1.7 

1984 (Resample) 2.8 f 0.1 
1985 35.9 k 14.5 

1989 0-5 cm 
5-10 cm 

79 f 13 
58 f 9 

-~ ~ -__.__.- 

13.8 f 0.7 (20) 
19.3 f 0.8 

10.8 f 0.5 
14.2 f 0.7 

Di scont i nued 
Discontinued 

These analyses were for elemental uranium, so the amounts of U-235 and U-234 
present were not kn'own. Subsequent RI/FS analyses showed the average activity 
ratios for typical soils with this range of uranium concentration to be 

U-238 : U-235 : U-234 
1.00 : 0.07 : 0.48 

These ratios indicate a mixture of depleted and normal uranium. Very low 
concentrations of U-234 daughters indicate that this is not natural uranium. By 
1984, the incinerator had not been used for five years. 

2.2 Environmental Air SamDlinq Data 

The nearest EMP environmental air sampling location (BS 3 and later AMS 3) east- 
northeast o f  the incinerator (see Figure 1) showed the highest concentrations 
among the FEMP-wide air sampling network. The source is likely to be a 
combination of entrained contaminated soil and effluent from other FEMP 
facilities. Airborne uranium concentrations for that air sampling location are 
summari zed bel ow 

Table 2. Annual Average Airborne Uranium at BS 3 (AMs 3) (pCi/m') 

Averaae of 
Week1 Y S a m 1  es 

U-238 
ComDosi te Anal vsi s 

U-234 U-235 U-238 Th-230 

2.61E-04 
7.64E-04 

1984 1.36E-02 
1985 5.57E-03 
1988 3.59E-03 
1989 7.1 E-04 2.OE-04 1.3E-05 3.6E-04 tl.lE-05 

The committed effective dose equivalent from these concentrations is considerably 
less than the 10 mRem/yr NESHAPS criteria even with 100 percent occupancy. There 
are no residents at this location. 

Annual composi te sample analyses, for a number of radionucl ides , showed either 
very low airborne concentrations or very low inhalation dose commitments relative 
to the uranium concentrations. Radionuclides that were identified included 
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Sr-90 U-236 
Tc-99 Np-237 
Ra-228 Pu-238 

Th-230 Pu-241 
Th-232 Pu-242 

Th-228 Pu-239,40 . _. - - 

No measurable radium-226 was noted at this air sampling location. A more 
complete summary of air sampling data is in Appendix A. 

Exposure rates measured by environmental dosimeters, at the air sampl i ng 
location, are not statistically different from the ambient background. 

2.3 RI/FS Soil and Core SamDlinq Data 

During the on-going RI/FS, soil samples and sub-surface core samples collected 
in this vicinity showed considerably higher concentrations than previously 
observed. Twelve of 24 samples were above background and six of these 12 
exceeded guidance for unrestricted use(4). The two highest samples, closest to 
the incinerator, showed 25,670 pCi/g and 2376 pCi/g of uranium-238. Figure 1 
shows the sampling locations and Appendix B summarizes the radionucl ide 
concentrations. 

From inspection of the data, there are two distinct concentration distributions. 
The lower group remained below 10 pCi/g. This group included samples: 

5368 
5371 
5372 
5596 
5599 
5854 

5857 
5860 
5863 
5866 
5869 
5872 

The U-238 concentration among these samples averaged: 

5.1 k 2.7 pCi/g (la) 

On that basis, one can be 99.7 percent confident that concentrations exceeding 
13.2 pCi/g (average plus 3a) are above background. The 12 remaining samples 
exceeded that concentration. 

Inspection of data for the 12 background samples showed that all other 
radionuclide analyses, in addition to uranium, yielded results at expected 
ambient background concentrations or near the analytical sensitivity. These 12 
background soils were all at the greatest distances and/or not downwind compared 
to average meteorological conditions. 

Highest soil concentrations were in the immediate vicinity ofthe incinerator and 
the apparent plume extended toward the northeast which is the most probable wind 
direction. 
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I n  o r d e r  t o . a s s e s s  the p o t e n t i a l  impacts, an average concen t r a t ion  of t h e  va r ious  
r ad ionuc l ides  was e s t a b l i s h e d  f o r  t h e  12  samples exceeding background. 

Table 3. Average Soi l  Concentrations-fog-. 12 S-amples - - 

Exceedi ng -Background 

Detected Average 
i n  % of Concentration Range 

IsotoDe SamDl es (DCi /q) (DCi /q )  

U-238 12/12 
U-235 11/11 
U-234 11/11 
Ra-226 11/11 
Th-230 11/11 
Ra-228 10/11 
Th-228 11/11 
Th-232 11/11 
Tc-99 4/11 

Sr-90 6/11 
Pu-239,40 1/11 

2391 f 7361 
172 f 518 

1151 f 3272 
7.7 f 17.2 

17.4 f 33.5 
2.9 f 3.5 
2.7 f 2.8 
2.9 +- 3.3 
4.6 f 6.6 
1.1 ( s i n g l e  value)  
1.3 f 0.7 

13.6 - 25,670 
0.8 - 1730 

12.8 - 10,977 
0.9 - 57.4 
1.8 - 102 

< 1.8 - 12.2 
1.0 - 10.2 
0.7 - 11.3 

< 0.9 - 14.4 
< 0.6 - 1.1 
< 0.5 - 2 . 3  

The s e l e c t e d  12 samples were based upon e l eva ted  uranium concen t r a t ions .  Many 
of  the o t h e r  r ad ionuc l ide  concen t r a t ions  i n  t h o s e  samples appeared t o  be a t  
background levels but t hey  were, none-the-less,  included t o  c r e a t e  the average 
values above. A number of samples showed unique f e a t u r e s .  Sample 5095 had the 
highest  radium-226 concen t r a t ion  (57.4 k 1.2  pCi/g) which was a l s o  high when 
compared t o  uranium concen t r a t ions  in  t h a t  sample. In any c a s e ,  no allowance o r  
s u b t r a c t i o n  was made f o r  background i n  the average concen t r a t ions  given i n  Table 
3 .  Note t h a t  there i s  a r e l a t i v e l y  l a r g e  s tandard d e v i a t i o n  a s soc ia t ed  with the 
averages.  For uranium, the s tandard d e v i a t i o n  g ives  roughly plus o r  minus 300 
percent .  

Data from a l i m i t e d  number of core  samples from t h i s  a r e a ,  down t o  twenty f e e t ,  
suggest t h a t  contaminant p a r t i c l e  sizes a r e  small enough ( o r  s o l u b l e  enough) t o  
pene t r a t e  i n t o  s o i l  (e .9 .  gravel and sand) .  This w i l l  a f f e c t  any dec i s ion  t o  
phys i ca l ly  move the contaminated s o i l  zones. 

As p a r t  o f  the RI/FS, a l imi t ed  s e t  o f  d a t a  a r e  a v a i l a b l e  from core samples 
c o l l e c t e d  i n  t h i s  a r e a .  Sample l o c a t i o n s  1441, 1442, 1447, and 1448 a r e  i n  t h e  
c e n t r a l  a r e a  wi th in  the fenced compound w h i c h  i nc ludes  the i n c i n e r a t o r  and the 
sewage treatment p l a n t .  They a r e  approximately 100-300 f t  from the i n c i n e r a t o r .  
Location 1444 i s  f a r t h e r  e a s t  (approximately 350 f t  from t h e  i n c i n e r a t o r )  and 
1443 i s  approximately 400 f t  due e a s t  of the i n c i n e r a t o r  (see Figure 1 ) .  The 
p r o f i l e s  a r e  shown i n  Table 4 .  
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Table 4 

DeDth (ft) 1441 
-(.O- - -1-5.)-58-3- ~ -- 

(1.5-3.0) 6.67 
(3.0-5.5) 15.3 
(5.5-10) 
(10-15) 13.8 
( 15-20) 2.53 

3059 

Uranium-238 in Soil Core Samples (pCi/g) 

1442 1443 1444 1447 1448 
-42; ~ - ~ ~ - 4 5 . - 6 -  -_ - _ _  -~ - ~ - - -- - - ~ _ _ -  

12.9 19.9- 41.9 
6.14 11.9 224.4 3.9 
4.60 33.0 69.6 4.9 

1.7 4.7 
35.4 4.7 (2.3) 5.7 (2.0) 
25.3 

Note: Parenthetical values are for second samples at same location 

Relative to potential excavation, these data suggest that no removal is required 
in some areas. Other areas may require that a one foot layer be removed, but 
some removal beyond a three foot depth may be necessary. 

Additional RI/FS sample results were obtained after calculations for this RSE 
were performed. It is 
important to remember this data is included for informational purposes and wasn’t 
used in the calculations of this RSE. These sample points are also shown on 
Figure 1. 

These results are included in Appendix B in Table B.2. 

2.4 Pathway Assessment 

Because the contributing effluent is believed to be incinerator ash particles 
(and condensate nuclei) it is probable that the particle matrix containing the 
radionuclides is relatively insoluble. Leaching to subsurface water, and root 
uptake by vegetation, can be expected to be relatively low and slow. Inhaled 
particulate and deposition in bovine nasal turbinates should result in  minimal 
transfer to the bloodstream and to other organs and milk. The fraction deposited 
in the lower respiratory system will depend upon the airborne particle size 
distribution. That fraction in the deep lung will be slowly cleared with longer 
term cumulative radiation dose to the lung and to the tracheobronchial lymph 
nodes. 

Although RESRAD@) transfer parameters are used later for dose estimates, cow soil 
ingestion should result in very little G.I. absorption. Similarly low vegetation 
(forage) root uptake is expected but RESRAD values are used. 

3.0 EVALUATION OF THE MAGNITUDE OF THE POTENTIAL THREAT 

The available data permits only a conservative assessment, that appears adequate 
to justify consideration of removal action(s). Several comparisons can be made 
by focusing on the RI/FS soil sample data. The net average concentration has 
been developed for the radionuclides in 12 soil samples. This is conservative 

Other RI/FS samples from within the incinerator compound, and also those from the 
FMPC EMP, show considerably lower concentrations. More data will be required to 
characterize the magnitude and extent of the contamination. 

since 50 percent of those samples were below cleanup guidance  concentration^'^'. ,J 
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One comparison is afforded by comparison to concentrations recommended for 
unrestricted use in the NRC Branch Technical P~sition‘~’. These comparisons are 
summarized below. 

I 
B 

Table 5. Average Soil Concentration Compared to NRC _Guidance. - - ._ - 
- . ~ -  - - - - -  

Table 3 Averaqes Guidance Concentration 

Th-232 2.9 pCi/g 

Ra-228 2.9 
Th-228 2.7 

10 pCi/g Th-232 t daughters 

U-238 2391 pCi/g 35 pCi/g Depleted U 

U-238 2391 pCi/g 
U-235 172 
U-234 1151 

30 pCi/g Enriched U 

As previously described, uranium isotopes most commonly exceed the cleanup 
criteria. Some locations have unique radionuclide mixtures. For example sample 
locations 5092 and 5095 have radium-226 concentrations which exceed the 5 pCi/g 
limit provided in 40 CFR 192‘5’ for uranium mill tailings sites. The FEMP is not 
a mill tailings site and current data do not permit averaging over 100m2 for 
better comparison to 40CFR192. 

Another comparison can be made through analyses for dose estimates and the 
associated risk. Appendix C shows the derivation of these estimates. The 
preponderance of the radiation doses accrue through: 

u 
8 
b 
I 
.L 

External exposure 3.8 mRem/yr 
Inhalation 4.7 mRem/yr 
Mi 1 k ingestion 7.6 mRem/yr 

These are modeled to human (not bovine) exposure (see Appendix C for model 
assumptions). The farmer visits the area for approximately one hour per week. 
A fraction of the dairy herd typically occupies the area about 10 hours per week, 
although calculations for the milk pathway assumed 100 percent occupancy. 

No water pathways were analyzed since the scope of this evaluation i s  for the 
short term and a1 so because geological characteristics are unknown. 

The milk pathway is also analyzed in Appendix C however the potential 
contribution by that path was relatively low (7.6 mRem/yr) and a number of 
conservative assumptions were made. A fraction of the dairy herd ingests only 
a fraction of their total forage from the contaminated area. Through the routine 
EMP, monthly samples of milk production from Knollman’s Dairy (adjacent to the 
FEMP) have only rarely shown concentrations in excess of the detection limit of 
0.7 pCi/L. One outstanding analysis in 1989 showed 12.8 ~ci/L‘~’; one milk sample 
showed 1.35 pCi/L in 1983 and another showed 1.0 pci/l in 1988. These 
concentrations can be compared to the conservative model which yielded 198 pCi/L 
of U-238 and 95.7 pCi/L of U-234. Recent conversation with the farmer indicates 

I 
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ve dose equ 

t h a t  most of the  cows grazing this a r e a  a r e  not  milkers  

By adding e f f e c t i v e  dose e q u i v a l e n t s  and committed e f f e c t  v a l e n t s  ( t o  
s i m p l i f y  this assessment);  the t o t a l  e s t ima ted  annual dose e q u i v a l e n t  i s  16.1 
mRem. Using the EPA r i s k  e s t i m a t e  of 2 x 

-the-associ a t e d - r i  sk-for a t a t 3 1  cancer  i s  
per person - Rem ef fec t - i_ve_dose. ,__~- -~- - -  

~ _ _ _ _  ~ _ _ _  - 

0.016 Rem x (2 x = 3.2 x 10-6/yr 

The r i s k  f o r  a f a t a l  cancer  f o r  a 70 yea r  lifetime e s t i m a t e  i s  less  than 2 . 2  x 
because weathering will reduce the a v a i l a b l e  q u a n t i t i e s  of t h e  

r ad ionuc l ides .  

The dose e s t i m a t e  of 4.7 mRem/yr due t o  i n h a l a t i o n  can be compared t o  the EPA 
NESHAPS l i m i t  o f  10 mRem/yr (40 CFR 61.92).  The milk inges t ion  e s t ima ted  dose 
of 7.6 mRem/yr could be compared t o  t h e  EPA l i m i t  of 4 mRem/yr (40 C F R  141.15) 
through d r ink ing  water.  The t o t a l  of 16 mRem/yr does not exceed DOE guidance o f  
100 mRem/yr i n  DOE Order 5400.5. 

4.0 ASSESSMENT OF THE N E E D  FOR REMOVAL ACTION 

Cons i s t en t  with Sect ion 40 CFR 300.410 of the National Contingency Plan, t h e  
Department of Energy (DOE) s h a l l  determine the appropr i a t eness  o f  a removal 
a c t i o n .  
40 C F R  300.415 ( b ) ( 2 ) .  The fol lowing apply s p e c i f i c a l l y  t o  the above background 
c o n c e n t r a t i o n s  of contaminants occur r ing  i n  the s o i l s  ad jacen t  t o  the s o l i d  waste 
i n c i n e r a t o r  a t  the  sewage t r ea tmen t  p l a n t .  

Eight f a c t o r s  t o  be considered i n  this determinat ion a r e  l i s t e d  i n  

40 C F R  300.415 ( b ) ( 2 ) ( i )  

Actual o r  p o t e n t i a l  exposure t o  nearby human populat ions,  animals ,  or the food 
chain from hazardous substances o r  pol 1 u t a n t s  o r  Contaminants. 

40 C F R  300.415 ( b ) ( 2 ) ( i v )  

High levels o f  hazardous substances o r  p o l l u t a n t s  o r  contaminants in  s o i l s  
l a r g e l y  a t  o r  nea r  the s u r f a c e ,  t h a t  may pose a t h r e a t  of r e l e a s e .  

40 CFR 300.415 ( b ) ( 2 ) ( v )  

Weather c o n d i t i o n s  t h a t  may cause hazardous substances o r  pol 1 u t a n t s  or 
contaminants t o  migrate  o r  be r e l e a s e d .  

These f a c t o r s  a r e  considered a p p r o p r i a t e  a s  a r e s u l t  of the c o n c e n t r a t i o n s  of 
contaminants i n  the s o i l s  ad jacen t  t o  the s o l i d  waste i n c i n e r a t o r  a t  t h e  sewage 
t r ea tmen t  p l a n t .  Livestock g raz ing  o r  s i g n i f i c a n t  storm even t s  have a p o t e n t i a l  
t o  cause these concen t r a t ions  t o  migrate  o r  be c a r r i e d  t o  a r e a s  which a r e  
uncontaminated. 
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If it is determined that a response action is appropriate due to both the level 
of contamination found in the soils adjacent to the solid waste incinerator at 
the sewage treatment plant and the potential of contaminant migration, a removal 

---action-may-be-required- to--address-the-existing -situation.- - 
- - - 

If a planning period of less than six months exists prior to initiation of a 
response action, DOE will issue an Action Memorandum. The Action Memorandumwill 
describe the selected response and provide supporting documentation for the 

- --- 

:I--- 
I deci si on. 

If it is determined that there is a planning period greater than six months 
before a response is initiated, DOE will issue an Engineering Evaluation/Cost 
Analysis (EE/CA) Approval Memorandum. This memorandum is to be used to document 
the threat of public health and the environment and to evaluate viable 
alternative response actions. It will also serve as a decision document to be 
included in the Administrative Record. 

a 
i 

.J 

E 
c 
I 
I 
y. 8 
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Table A.l 
Annual Average Airborne Radionuclide Concentrations at BS 3 (AMs 3)"' 

Composite Sample Analyses (pCi /m3) 

- - .. - .- 1985 __ _ _  - -  1989 - Radi onucl i de 1984 - 

Sr-90 (3) 

Tc-99 6.38 f 0.80E-03 1.60 f l.lOE-04 

- __ - _ _  

2.61 rt 0.65E-04 

Ra-226 t5.2E-05 t5.3E-07 

Ra-228 3.91 rt 3.91E-05 <l.lE-05 

Th-228 5.06 rt 0.24E-05 2.61 f 0.52E-05 <l.lE-05 

Th-230 7.46 f 0.12E-04 2.61 k 0.52E-04 tl.lE-05 
( 2.6 1 E-04) ('I (7.64E-04) ('' 

Th-232 2.77 f 0.24E-05 1.44 f 0.26E-05 <l.lE-05 

Np-237 1.07 rt 0.06E-05 t1.3E-06 

PU-238 2.65 +- 0.7E-06 2.0 f 0.8E-06 3.0 f 2.1E-06 

P~-239,240 5.54 k 0.6E-05 1.25 f 0.2E-05 4.9 rt 0.03E-07 

PU-240 1.3 k 0.01E-07 

PU-241 6.06 f 0.16E-05 2.0 rt 0.06E-06 

PU-242 7.1 k 0.2E-05 

U-234 2.0 f 0.7E-04 

U-235 1.3 0.04E-05 

D 

U-236 8.4 rt 1.3E-06 

U-238 1.36 f 1.30E-02 5.57E-03 3.60 f 0.01E-04 
( 7.1 E-04) 

Gross Beta 6.38 f 1.28E-02 2.64 & 1.13E-02 2.65E-02 

(') Designation of BS 3 was changed to AMS 3 at reorganization of the 
Air Sampling Network. 

Parenthetical concentrations represent averages of individual 
analyses during that year. 

Blank fields indicated that the specific analysis was not performed. ( 3 )  
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Dose Estimate and Risk Assessment 

The following represent a limited assessment of three potential radiation dose 
paths using the- meth-od ;given--in -RESRAD'6'.-- TLose -paths- a r e  external ground 
radiation, inhalation through resuspension of contaminated soil, and the indirect 
path to milk. 

.. 

External Ground Radiation 

The assumptions made for this path are: 

1. 

2. 

3. 

4. 

5. 

6. 

Soil bulk density is 1.8 g/cm3 

The potential receptor occupancy and shielding factor is 0.006 (one hour 
per week) 

The lateral extent and shape of the surface contamination is extensive 
and uniform relative to uniform contamination 

Contamination is uniform in depth to several inches for gamma ray 
absorption 

There is no cover attenuating gamma rays 

The effective dose equivalent conversion factors given in Table 8.1 of 
Reference 6 are used \ 

U-238 (Incl. Th-234, Pa-234m) 

2391 pCi/g x 1.8 g/cm3 = 4303.8 pCi/cm3 

4303.8 pCi/cm3 x 6.97 x lo-' mRem/yr/pCi/cm3 x 0.006 

= 1.8 mRem/yr 

U-235 (Incl . Th-231) 
172 pCi/g x 1.8 g/cm3 x 4.90 x lo-' mRem/yr/pCi/cm3 x 0.006 

= 0.9 mRem/yr 

U-234 

1151 pCi/g x 1.8 g/cm3 x 6.97 x 

= 0.009 mRem/yr 

mRem/yr/pCi/cm3 x 0.006 
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Ra-226 

7.7 pCi/g x 1 .8  g/cm3 x 8.56 mRem/yr/pCi/cm3 x 0.006 
- - - -  --- - - - -  - -_ - - - 

= 0.71 mRem/yr 

(Th-230 Contr ibut ion i s  negl i g i  b l e )  

Ra-228 

2.9 pCi/g x 1.8 g/crn3 x 4.51 mRem/yr/pCi/cm3 x 0.006 

= 0.14 mRem/yr 

Th-228 ( I n c l .  7 daugh te r s )  

2.7 pCi/g x 1 .8  g/cm3 x 7.36 mRem/yr/pCi/cm3 x 0.006 

= .22 mRem/yr 

(Th-232, Tc-99, Pu-239,40 and Sr-90 c o n t r i b u t i o n s  a r e  negl i g i b l e )  

Total  External Dose Rate 

3.8 mRem/yr 

I n h a l a t i o n  Pathway 

The assumptions made f o r  t l l  I ~ ’ p a t l r  a re :  

1. Average a i r b o r n e  mass loading i s  2 x lo-* g/m3 

2 .  The p o t e n t i a l  r e c e p t o r  occupancy f a c t o r  i s  0.006 

3. The.re i s  no cover  ove r  the contaminated s o i l  

4. The d i s t r i b u t i o n  of  contaminant i n  t h e  s o i l  extends over  a l a r g e  a rea  

5. Annual a i r  i n t a k e  i s  8400 m3/yr 

and i s  a t  depth r e l a t i v e  t o  the su r face  e n t r a i n e d .  

6. The committed effect ive dose equivalent  conversion f a c t o r s  given i n  
Reference 6 Table C . l  a r e  used. 
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U-238 (Class  Y )  

2391 pCi/g x 2 x 

= 2.9 mRem/yr 

g/m3 x 0.006 x 8400 m3/yr x 1 . 2  x lo-' rnRem/pCi 
_ _  --  ~ _ _ _ _ _  -~ -~ - -~ - 

U-235 (Class  Y )  

172 pCi/g x 2 x 

= 0.21 mRem/yr 

g/m3 x 0.006 x 8400 m3/yr x 1 . 2  x lo-' rnRern/pCi 

U-234 (C las s  Y )  

1151 pCi/g x 1 .0  x lo-* g / y r  x 1 .3  x lo-' mRem/pCi 

= 1.5 mRem/yr 

(Ra-226 con t r ibu t ion  is n e g l i g i b l e )  

Th-230 (Class  Y )  

17.4 pCi/g x 1 .0  x lo-' g /y r  x 0.26 mRem/pCi 

= 0.05 mRem/yr 

(Ra-228 con t r ibu t ion  is n e g l i g i b l e )  

Th-228 (Class  Y )  

2.7 pCi/g x 1.0 x lo-' g / y r - x  0.31 mRem/pCi 

= 0.008 mRem/yr 

(Tc-99, Pu-239,40 and Sr-90 c o n t r i b u t i o n s  a r e  negl i g i b l e )  

Tota l  Inha la t ion  Dose 

4.7 mRem/yr 
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- - 

1 
I 

I 
I 

Milk Pathway 

for-this-path-are----- - --- -- - -- - - - 

1. 

2. 
3. 
4. Human m i l k  consumption i s  92 L/yr 
5. 
6 .  

Vegeta t ive  t o  s o i l  t r a n s f e r  f a c t o r s  a r e  used from Table 0 .3  o f  

Cow fo rage  consumption i s  55 kg/day'6) 
M i l k  t r a n s f e r  f a c t o r s  a r e  from Table  0.4 of RESRAD'6' 

Inges t ion  dose f a c t o r s  a r e  from Table  D . l  of  RESRAD@' 
A milking cow i n g e s t s  a l l  forage  f o r  one y e a r  from t h e  
contaminated a rea .  

RESRAD'~)  

Soi 1 Forage 
I so tope  Concentrat ion Trans fe r  Fac tor  Concentration 

U-238 2391 pCi/g 2.5 x 1 0 - ~  6.0 pCi/g 

U-235 172 2.5 x 1 0 - ~  0 . 4  

U-234 1151 

Ra-226 7.7 

Th-230 17.4 

Ra-228 2.9 

Th-228 2.7 

Th-232 2.9 

Tc-99 ' 4.6 

PU-239, 40 1.1 

Sr-90 1.3 

2.5 x 1 0 - ~  

1.4 x 1 0 - ~  

4.2 x 1 0 - ~  

1.4 x 1 0 - ~  

4.2 x 1 0 - ~  

4.2 x 1 0 - ~  

2.5 x 1 0 - ~  

2.5 x lo-' 

2.0 x 10-l 

2.9 

0.01 

0.07 

0.004 

0.01 

0.01 

1.2 

3 x io-" 
0.26 
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