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1.0 
INTRODUCTION 

1.1 

The FMPC i s  located on a 1050-acre s i t e  i n  a rural  ag r i cu l tu ra l  
area about 20 miles northwest of downtown Cincinnati ,  Ohio i n  
portions of Hamilton County and southern Butler County (Figure 
1.1). The vi l lages  of Fernald, Ross, and Shandon are  w i t h i n  a 
few miles of the s i t e .  The production f a c i l i t i e s  a re  oriented i n  
a north/south d i rec t ion  and occupy about 136 acres i n  roughly the 
center  of the s i t e .  Topographically, the f a c i l i t i e s  rest on a 
r e l a t ive ly  level plain a t  about 580 f ee t  above sea leve l .  The 
main drainage channel fo r  the western portion of the s i t e  i s  
Paddy's Run, a t r ibu tary  of the Great Miami River. Paddy's Run 
or ig ina tes  just north of the FMPC and flows south, and f o r  a 
par t  of the year i t  i s  a d r y  stream bed w i t h  occasional flows. 
Drainage from the eastern portion of the s i t e  i s  t o  the Greater 
Miami River which i s  about three-quarters of a mile t o  the  eas t .  
Vegetative cover of the s i t e  area includes deciduous f o r e s t s ,  
grasslands and cropland. Surrounding land use includes several  
residence and small indus t r ies ,  however, the major economic 
a c t i v i t i e s  i n  the area a re  farming and dairy operations.  Major 
farm crops include sweet corn, f i e l d  corn, soybeans, wheat, and 
garden produce sold a t  local and nearby urban markets. 

FEED MATERIALS PRODUCTION C E N T E R  (FMPC) PROJECT SETTING 

1.2 FMPC OPERATIONS 

The Feed Materials Production Center (FMPC) i s  a government- 
owned, contract-operated federal  f a c i l i t y  fo r  the production of 
pure uranium metals f o r  the United S ta tes  Department of Energy 
(DOE). The principal current  operations consis t  of metal 
fabr ica t ion  and the processing of accumulated plant res idues and 
miscellaneous feed mater ia ls  obtained from other DOE s i t e s .  A 
small amount of thorium processing has a l so  been conducted i n  the 
past .  

As a r e s u l t  of the a c t i v i t i e s  
radioact ive and non-radi oact ive 
disposal of so l ids  and s lu r r i ed  
on-si te  p i t s  and s i lo s .  Current 
f o r  o f f s i t e  disposal.  I n  addi t  

conducted a t  the f aci 1 i t y  , both 
wastes a re  generated. Up t o  1984, 
wastes a t  the FMPC occurred i n  

y ,  wastes a re  drummed and s tored 
on, thorium i s  stored on s i t e .  

L i q u i d  effluent and airborne d i  charges are  generated as a result  
of plant  operations. S l i g h t l y  radioactive par t icu la tes  generated 
by manufacturing processes a t  the FMPC are  vent i la ted through 
highly e f f i c i e n t  bag-type d u s t  co l lec tors .  General operafions,  
however, including co l l ec to r  f a i l u r e s ,  have resul ted i n  re leases  
of uranium t o  the atmosphere s ince 1952. L i q u i d  effluent from 
the production process is sent t o  a general plant  sump f o r  



t reatment  p r i o r  t o  re lease t o  the  Great M i a m i  River. Unt rea ted  
stormwater r u n - o f f  from the  process areas i s  a l s o  r o u t i n e l y  
discharged t o  the  Great M i a m i  R iver  and excess storm f lows a re  
p e r i o d i c a l l y  discharged t o  Paddy's Run Creek. Due t o  the  porous 
na tu re  o f  the  under ly ing  sand and grave l  aqu i fe r ,  t he re  i s  a 
p o t e n t i a l  f o r  uranium t o  migra te  i n t o  the  groundwater. The 
above-background l e v e l s  o f  uranium detected i n  th ree  o f f - s i t e  
w e l l s  may be a t t r i b u t e d  t o  t h i s .  

1.3 FEDERAL FACILITY COMPLIANCE AGREEMENT (FFCA) AND R I / F S  

On March 9, 1985, EPA issued a Not ice  o f  Noncompliance l e t t e r  t o  
DOE i d e n t i f y i n g  the  Agency's major concerns over p o t e n t i a l  
environmental impacts associated w i t h  the  FMPC's pas t  and present  
operat ions.  Between A p r i l  , 1985, and Ju ly ,  1986, conferences 
were h e l d  between the DOE and EPA representa t ives  t o  d iscuss  the  
issues and what steps DOE proposed t o  take t o  achieve and 
ma in ta in  compliance. 

On J u l y  18, 1986, a Federal F a c i l i t y  Compliance Agreement (FFCA) 
was j o i n t l y  signed by DOE and EPA p e r t a i n i n g  t o  environmental 
impacts associated w i t h  the  FMPC. The FFCA was entered i n t o  
pursuant t o  Executive Order 12088 (42CFR 47707) t o  ensure 
compliance w i t h  e x i s t i n g  environmental s t a t u t e s  and implementing 
regu la t i ons .  I n  p a r t i c u l a r ,  t he  FFCA i s  intended t o  ensure t h a t  
environmental impacts associated w i t h  past  and present  a c t i v i t i e s  
a t  t h e  FMPC are thoroughly  and adequately i nves t i ga ted  so t h a t  
app rop r ia te  remedial response ac t ions  can be formulated , 
assessed, and implemented. Therefore, a s i t ew ide  RI/FS w i  11 be 
conducted pursuant t o  Sec t ion  106 o f  CERCLA and i n  conformance 
w i t h  t h e  EPA "Guidance on Remedial I nves t i ga t i ons  Under CERCLA" 
and t h e  EPA "Guidance on F e a s i b i l i t y  Studies Under CERCLA". The 
R I / F S  a l so  w i l l  be cons is ten t  w i t h  the  gu ide l ines  and c r i t e r i a  
and cons idera t ions  se t  f o r t h  i n  the  Nat ional  Contingency P lan  (40 
CFR 300), and the  Superfund Amendments and Reauthor iza t ion  Ac t  o f  
1986 (SARA). 

W i t h i n  t h e  CERCLA framework, t he  purpose o f  t he  R I  i s  t o  
determine the  na ture  and ex ten t  o f  any re lease,  o r  t h r e a t  
thereo f ,  o f  hazardous o r  r a d i o a c t i v e  substances, p o l l u t a n t s ,  o r  
contaminants, and t o  ga ther  a l l  necessary data t o  support t h e  FS. 
The workplan f o r  t he  R I  a t  t h e  FMPC has been prepared t o  s a t i s f y  
t h e  f o l l o w i n g  s p e c i f i c  ob jec t ives :  

o I d e n t i f y  and cha rac te r i ze  the  sources o f  r a d i o l o g i c a l  
and chemical contamination: 

o Determine the  na ture  and ex ten t  o f  r a d i o l o g i c a l  and 
chemical contaminants o r  p o l l u t a n t s  components i n  a i r ,  
s o i l s ,  sediments, sur face  water, and groundwater media, , 

and charac ter ize  t h e i r  occurrence i n  aqua t i c  and 
t e r r e s t r i a l  organisms both on and o f f  s i t e ;  
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o Identify the pathways and mechanisms f o r  radiological 
and chemical consti tuent migration, and conduct public 
health risk assessments and environmental impact 
s t u d  i es  ; 

o Develop, val idate ,  and apply various s i t e  models i n  
order t o  augment the current understanding of the s i t e  
environment, and to  predict  future  impacts w i t h  and 
w i t h o u t  remedial actions i n  l ieu o f  fu ture  
observations; and 

o Provide necessary information f o r  the ident i f ica t ion ,  
evaluation, and select ion of the most environmentally 
sound and cost-effect ive a l te rna t ives  i n  the FS. 

1.4 RI/FS WORK PLAN 

In  preparing the RI /FS work plan, exis t ing information has been 
u t i l i zed  i n  a preinvestigation analysis t o  focus the ant ic ipated 
remedial action a l te rna t ives ,  outstanding information needs and 
the RI requirements. Some preliminary analysis has been conducted 
and is ref lected herein. Care was a l so  taken to  avoid redundancy 
w i t h  both the existing data base and investigations planned as  
par t  of other ongoing projects  a t  the FMPC. Some modifications 
t o  the workplan w i l l  l ike ly  be required, however, as the 
evaluation of the exis t ing data proceeds and new data  a re  
col lected.  

The purpose of the FS i s  t o  develop, evaluate and recommend 
remedial action a l t e rna t ive ( s ) ,  t o  protect public health and 
welfare, and the environment from releases or  threatened re leases  
of hazardous or radioactive substances, pol lutants ,  o r  
contaminants a t  or from the FMPC i f  the public o r  the environment 
is  a t  risk. I n  accordance w i t h  the FFCA, a more de ta i led  
workplan for  the conduct of the FS a t  the FMPC wi l l  be developed 
based on the progressive f i n d i n g s  of the RI. The FS workplan 
submitted herein i s  limited, therefore,  t o  a description of the 
general approach tha t  wi l l  be u t i l i zed  t o  sa t i s fy  the nine-task 
FS described i n  the FFCA. 

The work plan f o r  the sitewide RI/FS a t  the FMPC w i l l  be 
comprised of separate work plans fo r  the RI and the FS. This i s  
necessary because only the RI work plan can be developed i n  
su f f i c i en t  de t a i l  a t  th is  time t o  serve as a guidance document of 
work t o  be performed among involved agencies and support 
contractors.  A similar FS workplan i s  premature since the 
progressive f i n d i n g s  of the RI are  c r i t i c a l  to  the development of 
a detai led FS approach. 

9 
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The Volume I work p l a n  i s  comprised of f ive  principal elements i n  
addition t o  the introductory material of Section 1.0. I n  Section 
2.0 (Problem Definit ion),  the problems of the FMPC tha t  a r e  
important t o  the sitewide RI/FS a re  defined. The various 
components of the FMPC and t h e i r  re la t ionship t o  both the FFCA 
requirements and C E R C L A  guidelines are given a common basis t h a t  
ca r r i e s  through subsequent sect ions of the work plan. Section 
3.0 (Preliminary Evaluation) i s  a lso a background section, and 
has been prepared t o  es tabl ish an invest igat ive framework f o r  the 
RI/FS. This section r e l a t e s  the proposed R I  a c t i v i t i e s  t o  
information needs identified t h r o u g h  a consideration of potent ia l  
remedi a1 ac t  ions. 

The proposed scope of work f o r  the R I  i s  the subject of Section 
4.0, "Technical Approach: Remedial Investigation". The format of 
Section 4.0 has been develoDed t o  coincide w i t h  the eiclht tasks  
specified i n  the Scope of Work fo r  a Remedial Invescigation: 
Feed Materials Production Center, which was included a s  
Attachment A t o  the FFCA. These tasks include: 

o Task 1 
o Task 2 
o Task 3 
o Task 4 
o Task 5 
o Task 6 
o Task 7 
o Task 8 

Description of Current Situation 
Work Plan Requirements 
S i te  Investigation 
S i t e  Investigation Analysis 
Laboratory and Bench-Scale Studies 
Reports 
Additional Requi rement s 
Comunity Relations Support 

The information presented i n  Section 4.0 i s  an i n i t i a l  e f f o r t  a t  
characterizing the f u l l  scope of f i e ld  and analyt ical  
investigations t o  be performed. Additional d e t a i l s  on spec i f i c  
methods and controls wil l  be provided i n  the Detailed Work Plan 
f o r  the Remedial Investigation of the FMPC. 

A s imi la r  approach i s  followed fo r  the FS i n  Section 5.0 
(Technical Approach: Feas ib i l i ty  Study) .  I n  this case, the 
scope of work is developed i n  accordance w i t h  the nine tasks  
specified i n  the Scope of Work fo r  a Feas ib i l i ty  Study:  Feed 
Materials Production Center, as attached to  the FFCA. These 
tasks  include: 

o Task 9 
o Task 10 
o Task 11 
o Task 12 
o Task 13 
o Task 14 

o Task 15 
o Task 16 
o Task 17 

Description of Current Situation 
Work Plan 
Development of A1 ternat ives  
I n i t i a l  Screening of Alternatives 
Detailed Analysis of Alternatives 
Evaluation and Selection of Preferred 
Alternatives 
Draft Feasi b i  1 i t y  S tudy  Report 
Final Feas ib i l i ty  Study Report 
Add i t i  ona 1 Requ i rements 
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The Management Plan t o  be u t i l i zed  in the performance of the 
RI/FS i s  described i n  Section 6.0. Included i n  Section 6.0 a re  
the project  organization, project  controls ,  schedules and 
del i verabl es .  
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2.0 PROBLEM DEFINITION 

2.1 SITE BACKGROUND 
The FMPC began operations a t  the Fernald S i t e  i n  the ea r ly  1950's, when the 
United S t a t e s  Atomic Energy Commission ( A E C )  completed a long-term plan t o  
e s t a b l i s h  an in-house integrated production complex f o r  processing uranium and 
i t s  compounds from natural uranium ore concentrates. Uranium ore concentrates 
and recycle materials are  converted to  e i t h e r  uranium oxides o r  uranium ingots 
and b i l l e t s  f o r  machining or extrusion into tubular 
r eac to r  fuel cores and t a rge t  fuel element f ab r i ca t  
operational by the end of 1954. 

I n  1951, NLO,  Inc. (formerly National Lead Company 
NL Industr ies  (formerly the National Lead Company), 

form f o r  production 
on .  The e n t i r e  s i t e  was 

f Ohio), a subsidiary of 
New York, entered into 

contract  w i t h  the Department of Energy (formerly 
Commission) as operator of the FMPC. N L O ,  Inc. continued as the FMPC contract  
operator un t i l  January 1, 1986, when the Westinghouse Materials Company of 
Ohio (WMCO),  a wholly owned subsidiary of the Westinghouse E lec t r i c  
Corporation, began contract  r e spons ib i l i t i e s  f o r  management of the s i t e  
operations and f a c i l i t i e s  f o r  the next f i v e  years. 

the Atomic Energy 

2.1.1 Description of the FMPC 
The p r inc ip l e  product from FMPC operations i s  uranium metal i n  various 
physical forms having several standard isotopic assays and p u r i t y  controlled 
a t  a h i g h  level.  
percent of the t o t a l  uranium content of the material. 
stream metal i s  cas t  into ingots f o r  extrusion into tubes a t  the DOE extrusion 
press  f a c i l i t i e s  located a t  Reactive Metals, Incorporated ( R M I ) ,  Ashtabula, 
Ohio. Some of the extrusions a re  returned t o  the FMPC where tube blanks 
undergo heat t r ea t ing  and fabricat ion into target  element cores f o r  DOE 
reactors .  Other extruded material i s  fur ther  processed into fuel  b i l l e t s  via 
an upset forge operation a t  RMI and i s  not returned t o  the FMPC. 
cores and t a rge t  elements a re  used i n  government reactors  f o r  the generation 
of e l e c t r i c i t y  and the production of plutonium. 

The isotopic values range u p  t o  1.25% Uranium-235 by weight 
Most of the production 

Both fuel  

-COM000003 2-1 
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A wide var ie ty  of chemical and metallurgical processes are u t i l i z e d  a t  the 
FMPC t o  produce uranium metals. Large-scale chemical operations consis t  of 
processing enriched uranium scrap residues t o  produce a uranyl n i t r a t e  (UNH) 

feed solution. Purified U N H  solution i s  concentrated and then deni t ra ted t o  
uranium t r iox ide  (U03). U03 i s  converted to uranium t e t r a f l u o r i d e  (UF4) f o r  
reduction t o  metal. Scrap materials generated i n  FMPC operations and those 
received from o f f s i t e  are  recycled f o r  reentry into the production process. 

I n  1961, the FMPC began receipt  of recycle feed materials from other  DOE 

f a c i l i t i e s .  Being recycle mater ia ls ,  these feed streams t o  the FMPC processes 
contained minute quan t i t i e s  transuranic and f i s s ion  products. Acceptance 
c r i t e r i a  f o r  transuranics and f i s s i o n  products fo r  receipt  and shipment of 
feed mater ia ls  and product have been estabished by DOE f o r  the FMPC. 

The acceptance c r i t e r i a  i s  as follows: 

1. The t o t a l  transuranic alpha a c t i v i t y  shall  not exceed 0.1% of the uranium 
alpha a c t i v i t y .  I t  is further specified t h a t  alpha a c t i v i t y  f o r  plutonium 
sha l l  not exceed 1360 dpm per gram uranium (10 ppb Pu as Pu-239). 

2.  
not exceed twice the maximum beta a c t i v i t y  of aged natural uranium. 

Total measured beta a c t i v i t y  f o r  f i s s i o n  products per gram uranium sha l l  

3.  Total measured gamma a c t i v i t y  fo r  radiological impurities ( t ransuranic  and 
f i s s i o n  products) per gram uranium shal l  not exceed twice the measured gamma 
a c t i v i t y  of aged natural uranium. 

The FMPC has been the DOE repository f o r  thorium since 1975. 
received from 1954 t o  1975 f o r  reprocessing into various forms. Since 1975 
the FMPC has received, assayed, and s toredhaintained quan t i t i e s  of thorium 
bearing mater ia ls  fo r  potential  use i n  future  DOE programs. 

Thorium was 

Materials exceeding these levels have been handled on a limited basis  a t  the 
FMPC. Special processing, handling and health and safety requirements a re  
invoked a t  the FMPC f o r  the processing materials exceeding the maximum t a r g e t  

-COM000003 2-2 
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levels .  
processing 

A program was recently completed a t  the FMPC involving the  
plutonium out of specif icat ion (POOS) feed materials.  

Plutonium O u t  of Specification (POOS) 
A concentration of approximately 20 pa r t s  per b i l l i o n  ( p p b )  f o r  plutonium and 
n e p t u n i u m  per gram of uranium has been considered as a t a rge t  f o r  maximum 
transuranic  ( T R U )  content i n  materials handled a t  the FMPC. A plutonium 
concentration of 10 ppb  has been s e t  a s  the level a t  o r  below w h i c h  the FMPC 
takes no additional precautions regarding worker protection beyond t h a t  
required f o r  v i r g i n  uranium. 

Of the recycled feed materials which have been received a t  the FMPC, more than 
half of the plutonium was contained i n  approximately four percent of the 
received recycled materials. Since plutonium is the control l ing radionuclide 
i n  the mater ia l ,  a program fo r  s a m p l i n g  and analysis of  feed mater ia ls  f o r  
plutonium was in s t i t u t ed  i n  order t o  identify and quantify POOS a t  the FMPC. 

Materials c l a s s i f i e d  a re  having POOS were repackaged and stored i n  special  
areas i n  order t o  provide su f f i c i en t  radiation protection f o r  workers and the 
environment. Special precautions were taken t o  control worker exposures 
during sampling and repackaging. 
mixed w i t h  the  POOS i n  order t o  reduce the plutonium concentration t o  allow 
f o r  more e f f i c i e n t  implementation of operational radiation protection 
a c t i v i t i e s .  

@ 
In addition, plutonium-free uranium was 

A s i te  map showing FMPC b u i l d i n g s  and process areas has been provided f o r  
reference purposes i n  Figure 2.1. 
chemical operations. Chemical processing begins a t  the Sampling Plant (Plant 
1) where depleted, normal and enriched uranium materials are  received, 
sampled, stored and shipped. The Sampling Plant i s  responsible f o r  
accountabili ty and control of f iss ionable  materials processed a t  the FMPC. 
The Refinery (Plants 2 and 3)  digests  enriched uranium residues,  concentrates 
pure uranium solut ion and recovers uranium from waste solutions.  
S a l t  P l a n t ' s  (Plant  4 )  primary function i s  processing uranium t r iox ide  t o  
uranium t e t r a f l u o r i d e  (green s a l t ) .  The principle c a p a b i l i t i e s  of the P i l o t  
Plant a r e  the reduction of uranium hexafluoride t o  uranium t e t r a f l o u r i d e  and 

Six production u n i t s  are  involved i n  

The Green 
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390 0 t h e  p u r i f i c a t i o n  and convers ion o f  thor ium n i t r a t e  s o l u t i o n  t o  va r ious  
tho r ium compounds. The Scrap Recovery P lan t  (P lan t  8) process p r i m a r i l y  

i nvo l ves  upgrading enr iched uranium recyc le  ma te r ia l s  t o  produce feed 

m a t e r i a l s  f o r  processing i n  the  Ref inery  P lan t .  

Meta l  p roduc t ion  and f a b r i c a t i o n  i s  c a r r i e d  ou t  i n  th ree  p lan ts :  t he  Meta l  

Produc t ion  P lan t  (P lan t  5 ) ,  the Specia l  Products P lan t  (P lan t  9)  and the  

Meta ls  F a b r i c a t i o n  P lan t  (P lan t  6 ) .  Metal processing steps beg in  w i t h  t h e  

p roduc t i on  o f  uranium derby metal (P lan t  5 ) .  The Special Products P l a n t  cas ts  

r e c y c l e  metal i n t o  l a rge  diameter i ngo ts  and the  Metal F a b r i c a t i o n  P l a n t  

t r e a t s  the  i n g o t s  f o r  ex t rus ion .  Core Blanks from extruded tubes undergo heat  

t r e a t i n g  and f i n a l  machining opera t ions  t o  produce t a r g e t  element cores. 

Extruded b i l l e t s  are coextruded t o  produce nuc lear  reac to r  f u e l  cores. Dur ing 

the  p e r i o d  1954 through 1975, thor ium operat ions were performed i n  the  Meta ls  

F a b r i c a t i o n  Plant ,  Recovery P lan t ,  Specia l  Products P lan t  and the  P i l o t  P l a n t  

a t  t h e  FMPC. 

ma in ta in ing  long-term storage f a c i l i t i e s  f o r  a v a r i e t y  o f  thor ium mate r ia l s .  

The FMPC serves as the  thor ium r e p o s i t o r y  f o r  t he  DOE, 

.a 2.1.2 Environmental S e t t i n g  

The FMPC i s  loca ted  on a r e l a t i v e l y  l e v e l  t e r race  approximately 580 f e e t  above 

sea l e v e l .  The reg iona l  c l ima te  i s  con t inen ta l  w i t h  temperatures rang ing  from 

an average 29.0 i n  January t o  75.5 i n  Ju ly .  Average annual p r e c i p i t a t i o n  i s  

about 38 inches per  year. P r e v a i l i n g  winds are  from the  south-southwest and 

the  southwest. The FMPC l i e s  w i t h i n  the  New Madrid Seismic Zone. Th is  

se ismic zone has been the  s i t e  o f  some of the l a r g e s t  h i s t o r i c a l  earthquakes 

i n  t h e  c o n t i n e n t a l  Un i ted  States (U.S. Geologica l  Survey, 1985). The FMPC 

f a l l s  w i t h i n  zone 2 o f  t h e  seismic r i s k  area o f  the  U.S. which corresponds t o  

an area which cou ld  rece ive  moderate damage from ear th -  quake a c t i v i t i e s  (U.S. 

Bureau o f  Reclamation, 1973). 

2.1.2.1 Soi  1s 
S o i l s  i n  t h e  r e g i o n  were formed i n  paren t  ma te r ia l s  t h a t  were deposi ted by t h e  

a c t i o n  o f  g l a c i e r s ,  and c o n s i s t i n g  p r i m a r i l y  o f  g l a c i a l  t i l l .  

g e n e r a l l y  deep and w e l l  dra ined loams and s i l t  loams making them h i g h l y  

p roduc t i ve  f o r  a g r i c u l t u r a l  a c t i v i t i e s .  

S o i l s  .are 
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U.S. Soil  Conversation Service s o i l  surveys are  available f o r  both Butler and 
Hamilton counties. These documents contain the most complete descr ipt ions of 
local s o i l s  and w i l l  be used f o r  the RI/FS a s  required. See Figure 2.4 S o i l s  
Associations Occurring on the FMPC (Current Si  tuat  ion volume). 

2.1.2.2 Surface and Ground Water Hydrology 
Natural drainage the FMPC i s  t o  Paddy's Run,  a t r i bu ta ry  of The Great Miami 
River. Paddy's R u n  or iginates  just north of the FMPC and flows south t o  the 
r i v e r  on the west side of  the FMPC. 
permeable g l ac i a l  outwash deposit which occupies the New Haven Trough. T h i s  
aquifer  y i e lds  large quant i t ies  of water f o r  domestic, municipal, and 
indus t r i a l  uses throughout the region. 

The major aquifer i n  the region i s  a 

Bedrock underlying the FMPC consis ts  of  a f l a t  l y i n g  shale w i t h  interbedded 
limestone layers.  The bedrocks surface slopes generally t o  the northwest and 
forms the f loo r s  and walls of the New Haven Trough. Water levels  i n  sand and 
gravel aquifers are  approximately 60 t o  90 f e e t  below the land surface.  

0 2 . 1 . 2 . 3  Ecology 
The FMPC i s  i n  the ransi t ion zone between the beech f o r e s t s  t o  the north and 
the  mixed broadleaf fo re s t s  of the southern Appalachians. Vegetation outside 
the fenced, product on area includes mowed pastures, brushy  f i e l d s ,  and 
t r a n s i t i o n  zones t o  second growth deciduous fo re s t s .  W i t h i n  the waste storage 
area,  vegetation i s  primarily introduced grasses on the covered waste pits  and 
sca t t e red  shrubs along small drainages. 

2.1.2.4 Land Use and Population 
The FMPC i s  located i n  Hamilton and Butler Counties. This area is 
characterized by r e s iden t i a l ,  commercial, and l i g h t  industrial development 
along the Great Miami River and highway corridors.  Areas immediately 
surrounding the FMPC are  primarily rural  i n  nature, characterized by a 
predominance of agr icul ture ,  w i t h  some 1 i g h t  i n d u s t r y  and scat tered 
residences. 
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2.1.3 Ident i f ied Substance Release Problems 

2.1.3.1 Uranium Emission 
the FMPC, repor On December 7, 1984, NLO,  Inc., the contract manage: fo' I d  t o  

the Department Energy's Oak Ridge Operation Office (DOE/ORO) t h a t  there  had 
been an excessive and unanticipated amount of uranium emissions t o  the a i r .  
The loss occurred from Plant 9 operations from approximately mid-September t o  
December 6 ,  1984. The lo s s  totaled 123.9 kilograms ( k g )  of s l i g h t l y  enriched 
uranium. The excessive emissions caused no discernible  impacts o f f - s i t e ;  an 
intensive in-vivo whole body count of Plant 9 workers indicated no s ign i f i can t  
incorporation of uranium i n  t h 2  l u n g s .  
National Response Center and several S t a t e  of Ohio health and environmental 
protection agencies, pursuant to  the provisions of C E R C L A .  

The DOE/ORO made reports  t o  the 

From analysis  of avai lable  release data and a i r  monitoring data ,  airborne 
uranium concentrations appear t o  have been l e s s  than the maximum permitted i n  
DOE standards and guidelines f o r  release t o  unrestr ic ted areas.  However, 
airborne uranium emissions t o  the environment since 1952 t o t a l  96,036 kg. Of 
t h i s  amount, 96 percent was released pr ior  t o  1970, when more e f f i c i e n t  
control measures were i n i t i a t e d .  

0 
2.1.3.2 Above Background Concentrations Uranium i n  Off-site We1 Is 
Laboratory analysis  of FMPC samples (collected since 1981) have demonstrated 
t h a t  the maximum uranium concentration i n  the water of three o f f s i t e  wells i s  
above background b u t  below DOE guidelines f o r  water released t o  unrestr ic ted 
areas  (6 x 10 uCi /ml  o r  600 p C i / l  from DOE 5480.1 chg. 2 ,  Attachment XI-1, 
Table 11, Column 2 ,  4-29-81). Although the measured concentrations a re  above 
background concentrations, they occur in non-drinking water wells. 
these wells a r e  currently used as potable water supplies.  
a r e  used i n  industr ia l  procedsses only, and the t h r i d  i s  used f o r  sampling 
purposes only. 

None of 
Two of the wells 
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Historical  use of these wells fo r  d r i n k i n g  water purposes have been 
examined. One well was used t o  supply  d r i n k i n g  water. I t  i s  unclear as t o  
the  use of the remaining two wells pr ior  t o  1984. For additional information, 
please see the I T  report  provided t o  USEPA and O E P A  and discussed on Augus t  4,  

1987. T h i s  matter continues under investigation. 

2.1.3.3 Current Environmental Concerns 
Sources of current environmental concerns include continued uranium 
p a r t i c u l a t e  re leases  and e f f luen t  discharges. Storm water runoff flowing into 
the storm sewer di tch from the production area,  and water runoff flowing i n t o  
Paddy's Run from the waste p i t  storage area may be continuing sources of 
uranium contamination t o  surface and groundwaters. 

T h e  six waste p i t s  and other types of waste 
continuous sources of radiological and chem 
water. T h i s  r e s u l t s  from the potential  fo r  
leakaage. Section 2 . 2  provides a more deta  
sources contaminant r e  1 ease. a 
2 .1 .3 .4  Measured Radionuclides i n  So i l s  
Various studies of radioactive materials i n  

storage areas remain a s  possible 
cal  contaminants t o  ground 
leachate production and 
led account of the potent ia l  

surface 
have indicated localized areas of above normal uran 
s o i l s .  The data collected i n  s i t e  studies suggests 
uranium o f f - s i t e  appears t o  be through a i r  pathways 
i n  s o i l  concentrations ranging from naturally occur 
65 pCi/g i n  FMPC production areas. 

s o i l s  surrounding the FMPC 
urn concentrations i n  
that  con tami nat i on by 

Past data shows ranges 
ng levels  o f f - s i t e ,  u p  t o  

2 .1 .4  Sources, Pathways, and Receptors 
Each element of the FMPC and surrounding environs requiring investigation i n  
the R I / F S  has been designated as e i t h e r  a potential  source of environmental 
contamination, an environmental pathway of contaminant migration, or a 
potent ia l  contaminant receptor. T h i s  source-pathway-receptor framework brings 
a l l  s tudy  elements. into the context of a C E R C L A  investigation and the risk 
assessment phase of the work a s  summarized i n  Figures 2 . 2  and 2.3. 
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The relat ionship between sources and on-site and o f f - s i t e  pathways is 
i l l u s t r a t e d  in Figure 2.2. 
the f igu re  indicate which sources may contribute radioactive o r  chemical 
const i tuents  t o  the environmental media or production fac i  1 i t y  un i t s  
i den t i f i ed  in  the middle column. The l a t t e r  elements which represent the 
i n i t i a l  on-si te  contaminant receptors,  a l so  serve as the physical pathways by 

which contaminants can potent ia l ly  be released t o  off-s i  t e  environments. The 
e n t r i e s  on the r i g h t  indicate the specif ic  pathways that  po ten t i a l ly  l i n k  on- 
s i t e  contamination t o  o f f - s i t e  environmental receptors. 

The blackened dots shown on the left-hand s ide of 

The o f f - s i t e  environmental receptors can serve as pathways t o  the point of 
exposure f o r  human receptors. 
of the public exposure pathways a re  i l l u s t r a t e d  i n  Figure 2.3. For example, 
contaminants entering Paddy's Run or the Great Miami River could reach a human 
receptor via d i r e c t  contact or digestion contaminated surface water or 
sediments. 

The spec i f i c  pathways t h a t  are  r e l a t ed  t o  each 

I n  the following sections,  each entry in Figures 2.2 and 2.3 i s  described i n  
terms terms i t s  importance t o  the proposed RI/FS. This exercise w i l l  serve t o  
define the FMPC data needs i n  direct r e l a t ion  to  the preliminary evaluation 
described i n  Section 3.0, and hence t o  the technical basis f o r  the proposed 
scope of the RI/FS presented i n  Sections 4.0 and 5.0. 

2.2 POTENTIAL SOURCES OF E N V I R O N M E N T A L  CONTAMINATION: WASTE STORAGE A N D  
ADJACENT AREAS 

2.2.1 Waste Pits 
The  six waste pi ts  located i n  a controlled,  fenced area west of the production 
f a c i l i t y  represent the principal waste storage un i t s  a t  the FMPC (Figure 
2 . 4 ) .  
lens and l ined w i t h  clay.  I t  was closed i n  1959, backfil led,  and covered w i t h  

clean f i l l  d i r t .  Waste P i t  2 was operated from 1957 through 1964, and was 
constructed w i t h  a compacted clay l i ne r .  The closed p i t  has been covered w i t h  

clean f i l l .  Waste P i t  3, constructed into a clay lens with clay-lined walls, 
operated a s  a settling basin f o r  l iquid wastes between 1959 and 1968. The p i t  
a l so  received dry wastes between 1975 and 1977, a t  wh ich  time i t  was closed 

Waste P i t  1, constructed i n  1952, was excavated into an ex i s t ing  clay 
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0 w i t h  a clean f i l l  cover. Waste P i t  4 ,  constructed i n  a manner s imilar  t o  
Waste P i t  3, operated from 1960 through May, 1986. 
w i t h  clean f i l l  and will  be closed in  compliance with RCRA. 
received a var ie ty  l iquid waste s l u r r i e s  from 1968 t o  1983. 
being used f o r  pH wastewater treatment. 
membrane l i n e r .  
s imi l a r  t o  P i t  5 ,  and operated unt i l  1985. 
reached; however, the p i t  i s  inactive. 

P i t  4 was recently covered 
Waste P i t  5 
I t  is presently 

Waste P i t  6 was constructed i n  1979 us ing  a synthet ic  l i n e r  
The capacity of  P i t  6 has not been 

P i t  5 i s  lined w i t h  a 6 0 4 1  t h i c k  

P i t  No. 5, w h i c h  was placed i n  service i n  1968, was designed and operated 
u n t i l  1983 a s  a surface impoundment receiving h i g h  sol ids bearing (slurried) 
waste streams and supernatant from the general sump wastewater treatment 
system. The h i g h  so l id s  bearing waste directed t o  P i t  No. 5 were primarily 
waste mater ia ls  generated from FMPC refinery operations (neutralized 
r a f f i n a t e s ) .  Se t t l eab le  so l id s  were removed from these waste streams i n  Plant 
5 by c l a r i f i c a t i o n .  I n  1983, when the so l id s  holding capacity of P i t  5 was 
nearly exhausted, a1 1 high sol i d s  bearing waste streams were redirected t o  
a l t e r n a t e  on-site treatment systems. From 1983 u n t i l  1987, P i t  No. 5 received 
only low s o l i d s  bearing astewater from the general sump treatment 0 

of t ransferr ing c l a r i f i e d  general sump wastewater t o  
1987 t o  take advantage of P i t  5 ' s  remaining so l id s  

operation. The pract ice  
P i t  5 was continued u n t i  
removal c a p a b i l i t i e s .  

Runon water (stormwater) collected i n  P i t  No. 4 i s  transferred t o  P i t  No. 6 
f o r  sampling, chemical precipi ta t ion ( a s  necessary) and pH adjustment. 
Collected stormwater i n  P i t  No. 6 was transferred t o  P i t  No. 5 f o r  further 
s e t t l i n g  and discharge via the clearwell and manhole 175. The pract ice  of 
conveying col lected stormwater from P i t  6 t o  P i t  5 was discontinued 
i n  February, 1987. Currently, collected stormwater from P i t  6 a r e  t ransferred 
t o  the b ioden i t r i f i ca t ion  surge lagoon fo r  treatment and discharge. 

T h e  volumes of the p i t s  a r e  40,000 cubic yards (cy) ,  13,000 cy, 227,000 cy ,  
53,000 cy, 102,500 cy, and 9,000 cy, respectively.  W i t h  the exception of 
Waste Pits 3 and 5, a l l  p i t s  received only dry wastes. Typical wastes 
disposed i n  the p i t s  included some thorium and low level radioactive wastes 
associated w i t h  uranium metals production as well as some other materials such a 
-COM000003 2-13 28 
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as asbestos, barium c h l o r i d e  s a l t ,  scraps, and t rash .  

The waste p i t s  a re  a p r i n c i p a l  concern t o  the  RI/FS due t o  the l a r g e  volumes 

wastes s to red  and the  p o t e n t i a l  environmental impact r e s u l t i n g  f rom p o t e n t i a l  

re leases  o f  r a d i o l o g i c a l  o r  chemical contaminants from the  p i t s .  

were n o t  c losed i n  a manner t h a t  would s a t i s f y  cu r ren t  regu la to ry  des ign 

standards, and environmental contaminat ion associated w i t h  leakage through the  

c l a y  and membrane l i n e r s  o r  ponding sur face waters could be a con t inu ing  

problem. With the  except ion o f  the stormwater o u t f a l l  d i t c h ,  a p o r t i o n  o f  t he  

p o t e n t i a l  contaminat ion releases impacting a l l  pathways and receptors  can be 

p o t e n t i a l l y  t i e d  back t o  the waste p i t s .  A p r i n c i p a l  o b j e c t i v e  the  R I / F S  i s  

t o  f u r t h e r  cha rac te r i ze  the p i t s ;  the associated environmental re leases  and 

t h e i r  r e l a t i o n s h i p  t o  pathways and receptors ,  and t o  develop and recommend t h e  

most c o s t - e f f e c t i v e  source c o n t r o l  measures t o  s a t i s f y  app l i cab le  compliance 

standards. 

The p i t s  

2 .2 .2  Burn P i t  
The burn p i t  was const ructed i n  1957 as a s i t e  t o  excavate c l a y  t o  l i n e  Waste 

P i t s  1 and 2. The burn  p i t  was subsequently used t o  dispose o f  l a b o r a t o r y  

chemicals and t o  burn  combustible mater ia ls ,  i n c l u d i n g  pyrophor ic  and react:ive 

chemicals, non-PCB o i l s ,  and o ther  low- leve l  combustible m a t e r i a l s  ( f i g u r e  

2.5). The a c t u a l  inventory  of ma te r ia l s  o r  chemicals t h a t  was disposed i n  t h e  

burn p i t  i s  unknown. The boundaries o f  t he  burn p i t  are no longer  d i s c e r n i b l e  

from P i t  4. Operations a t  the  burn p i t  were terminated i n  the  summer o f  1960. 

The burn p i t  remains a p o t e n t i a l l y  impor tant  source o f  contaminants t o  t h e  

under l y ing  aqu i fe rs .  

assoc iated w i t h  the  burn p i t ,  depending on the  adequacy and i n t e g r i t y  o f  t h e  

backf  i 11 ed cover. 

Contaminated s o i l s  and atmospheric re leases  may a l so  be 
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The FMPC current ly  has no storage p i t s  of pyrophoric materials (waste o r  
product) a t  the FMPC. 
p r io r  t o  recovery, discarded, or stored i n  55-gallon drums under a l iquid 
coolant. 
mater ia ls ,  which are  containerized a t  an on-site storage f a c i l i t y .  a r e  not 
presently stored under 1 i q u i d  coolant. 

Pyrophoric materials a t  the FMPC are  e i t h e r  oxidized 

Limited quant i t ies  (see Section 2.3.2) of pyrophoric thorium 

2.2.3 Lime Sludqe Ponds 
Spent lime used t o  lower pH and precipi ta te  uranium a t  the FMPC water 
treatment plant operations are  conveyed t o  two unlined ponds fo r  storage 
(Figure 2 .4) .  
deep, w i t h  a t o t a l  volume of 5000 cy per pond. One pond i s  completely f i l l e d  
and inactive.  The other i s  approximately one-half f u l l .  

Each pond i s  approximately 100 f e e t  by 200 f e e t  and 6 t o  8 f e e t  

The lime sludge ponds located on the west side of the production area have 
been used exclusively f o r  the storage of lime-alum sludges from on-si te  
treatment of d r i n k i n g  water and boiler blowdown sludge from the FMPC Boiler 
Plant. 
waste a re  recorded o r  known t o  be stored i n  the f a c i l i t i e s .  
of the contents of these f a c i l i t i e s  have been t ransferred t o  a CLP laboratory 
f o r  HSL and f u l l  radiological analyses. 

No production process residues o r  above background uranium bearing 
Composite samples 
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2.2.4 f l y  Ash Piles 
Two f l y  ash p i l e s  u t i l i zed  fo r  the disposal of f l y  ash from the  coal-f i red 
bo i l e r  plant  a r e  located southwest of the production area ( f igu re  2.5). 
p i le ,  which contains approximately 50,000 cy of  f l y  ash, i s  inact ive and 
sparsely covered w i t h  so i l  and vegetation. 
present from the spreading of o i l s  containing uranium over the f l y  ash t o  
control d u s t .  The act ive p i l e  located southeast of the inact ive s i t e  
current ly  contains approximately 33,000 cy of  f l y  ash. 

One 

Small quant i t ies  of uranium are  

The Southfield area is 
located to  be d i r ec t ly  north o f  the inactive f l y  ash p i l e ,  was reported t o  be 
the repository f o r  below-ground disposal of construction rubble containing low 
leve ls  of rad ioac t iv i ty .  Radiological surveys indicate  tha t  the s o i l  i n  th is  
area contains elevated leve ls  of radionuclides. Because of i t s  c lose 
proximity to  the  f l y  ash p i l e s ,  the Southfield i s  included i n  the f l y  ash 
s tudy  element. The primary concerns w i t h  the f l y  ash areas  include the 
poten t ia l  contamination of underlying groundwater by tox ic  metals leached from 
the f l y  ash and radionuclides,  s imilar  re leases  via surface water runoff t o  
the  stormwater ou t f a l l  d i t ch ,  and potential  releases of contaminated 
pa r t i cu la t e s  t o  the atmosphere. Composite samples taken from each of the two 
existing f l y  ash piles a t  the FMPC were transferred to  an o f f - s i t e  laboratory 
f o r  complete radiological analysis .  Small quant i t ies  of waste o i l s  generated 
from FMPC operations were spread over portions of the r e t i r ed  f l y  ash p i l e  f o r  
d u s t  control control purposes. No other areas a t  the FMPC a re  recorded or  
other-  wise known to  have received waste o i l s  f o r  d u s t  control purposes. 

0 

2.2.5 K-65 Si los  
Two eighty-foot diameter concrete s i l o s  located i n  the Waste Storage Area 
contain approximately 7,200 cy of waste ra f f ina te .  
uranium and 1,600 curies  of radium have been estimated t o  be present i n  the 
waste materials.  
present i n  the s i l o s .  

I n  excess of 11,200 kg of 

Signif icant  quant i t ies  of other metals a re  a l so  known to  be 

A concern w i t h  the two K-65 s i l o s  ( s i l o s  1 and 2 )  i s  the re lease  of radon gas 
t o  the atmosphere. 
implementation of engineered improvements t o  the covers and wal ls ,  have been 
completed over the years. 
formation from the large inventory of wastes contained i n  the s i l o s ,  and the 

Several programs t o  address this problem, i n c l u d i n g  the 

A second issue i s  the potent ia l  f o r  leachate 
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consequent potential  f o r  re leases  t o  the underlying s o i l s  and aquifers.  
Direct exposure t o  radiat ion released from the tanks i s  a t h i r d  issue t o  be 
addressed i n  the RI. 

2.2.6 Metal Oxide Tank 
Metal Oxide Tank 3 contains d r y  powder-like waste r a f f ina t e .  This  calcined 
waste was pneumatically conveyed t o  the tank. From 1952 through 1959, more 
than 5,100 cy of calcined residues were disposed i n  the s i l o .  These residues 
stored i n  the s i l o  contain approximately 18,000 k g  o f  uranium, some metal 
oxides, heavy metals, and t race amounts of radium. Ths  s i l o  contains l e s s  
than 15 curies  of radium-226. 
be assessed as pa r t  of the risk assessment process of the R I / F S .  

Impacts associated w i t h  gaseous emanations w i l l  

2.2.7 Sanitary Landfill 
The FMPC sani tary l andf i l l  i s  located on 
corner of the production area. The faci  
c e l l s ,  f i v e  of which a re  f u l l  and out of 
awaiting issuance of an Ohio E P A  Permit 
used f o r  the disposal of noncombustible, @ 

a three-acre t r a c t  i n  the northwest 
i t y  i s  organized into 1 7  individual 
service.  
o I n s t a l l .  The sani tary l andf i l l  was 
non-rad i oac t i ve san i t ary wastes 

The 12  remaining c e l l s  a r e  

generated ons i t e ,  non-radioactive construction rubble, water treatment lime 
sludge, and small quan t i t i e s  of asbestos. No hazardous wastes a re  handled a t  
t h i s  f a c i l i t y ,  and there is  no indication of pr ior  o r  current re leases  of 
hazardous wastes o r  const i tuents  from this f a c i l i t y .  

Although no s ign i f i can t  environmental problems are  expected t o  be associated 
w i t h  the  l a n d f i l l ,  a potential  f o r  leakage t o  groundwater e x i s t s  and w i l l  be a 
t a r g e t  f o r  confirmatory investigations.  

2 .2 .8  Clear Well 
The c l e a r  well receives surface runoff from the waste p i t s  a s  well a s  some 
flow-through process wastewater. 
t o  discharge t o  the Great Miami River via the FMPC National Pollutant 
Discharge Elimination System (NPDES) discharge point. 
a s i g n i f i c a n t  amount of uranium-bearing se t t l ed  sol ids  i s  contained i n  the 
basin. 

I t  i s  used a s  a f ina l  s e t t l i n g  basin p r io r  

I t  is anticipated that  
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Since t h e  reduc t i on  o f  waste i n  f 

p a r t  o f  o the r  study elements, any 

uents t o  the  c l e a r  we1 

R I  a c t i v i t i e s  a t  the  c 

w i l l  be addressed as 

ear  w e l l  w i l l  be f o r  

t h e  purpose o f  e s t a b l i s h i n g  the  c o n d i t i o n  o f  the  f a c i l i t y  and the  na ture  o f  
t h e  bottom sludge. The r e s u l t i n g  in fo rmat ion  w i l l  be used i n  the  FS t o  

eva lua te  the  cos t -e f fec t i veness  of any improvements a t  the  c l e a r  we l l .  

2.2.9 Deact ivated F a c i l i t i e s  

The deac t iva ted  S o l i d  Waste I n c i n e r a t o r  i s  located on the  east  s ide  o f  t h e  

p l a n t  ad jacent  t o  the  Sewage Treatment P lan t  and Manhole 175. 
was o r i g i n a l l y  used t o  burn  combustible ma te r ia l s  suspected o f  con ta in ing  

e leva ted  l e v e l s  o f  rad ionuc l i des .  The i n c i n e r a t o r  was deac t iva ted  i n  1979 

when an upgraded combustible process waste m a t e r i a l 3 i n c i n e r a t o r  was 

const ructed.  

i n  t h i s  area has i nd i ca ted  concent ra t ions  o f  uranium up t o  90 pCi/g. 

The i n c i n e r a t o r  

Non-PCB waste o i l s  were burned a t  t h i s  f a c i l i t y .  S o i l  sampling 

The o i l  burner loca ted  n o r t h  o f  the  B o i l e r  P lan t  was used from p l a n t  s t a r t u p  

u n t i l  approximately 1982 f o r  burn ing  spent machining o i l s  generated from t h e  

FMPC p roduc t i on  f a c i l i t y .  The o i l  burner was deac t iva ted  i n  1982 when an 

upgraded o i l  burner  became opera t iona l .  

The g r a p h i t e  burner  loca ted  n o r t h  of the B o i l e r  P lan t  was used f o r  volume 

r e d u c t i o n  o f  unusable and broken g raph i te  cas t i ng  molds and c ruc ib les .  

Operations a t  t he  g raph i te  burner  were phased ou t  du r ing  1984 a t  which t ime 

bu lk  g r a p h i t e  was t r a n s f e r r e d  t o  P i t  4. Fo l lowing the  re t i remen t  o f  P i t  4, 

g r a p h i t e  was (and c u r r e n t l y  i s )  drummed f o r  o x i d a t i o n  i n  P l a n t  8 a t  the  FMPC 

f o r  shipment t o  the  Nevada Test S i t e  (NTS) f o r  d isposa l .  

2.3 POTENTIAL SOURCES OF ENVIRONMENTAL CONTAMINATION: PRODUCTION 

AREA - 

2.3.1 A i r  Emissions 

Emissions of p a r t i c u l a t e  and gaseous ma te r ia l  from the  FMPC can be ca tegor ized  

as fo l l ows :  (1) re leases from the  produc t ion  area f a c i l i t i e s  f rom p o i n t  

sources (s tacks) ;  (2) f u g i t i v e  releases; and ( 3 )  resuspension o f  m a t e r i a l  

deposi ted on b u i l d i n g s  o r  s o i l  sur faces by prev ious releases. V e n t i l a t i o n  

systems w i t h i n  t h e  produc t ion  area c o l l e c t  gases and a i rbo rne  p a r t i c u l a t e s  
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from over 400 individual operations or pieces of equipment. 
systems are  vented t o  the atmosphere through d u s t  co l lec tors  t o  control t o t a l  
emissions from the plant.  
radionuclides are  provided with stack samplers t o  determine the magnitude of 
re leases .  Uranium, thor ium,  and associated daughter products  are  the primary 
radioactive emissions from these stacks. The principal non-radioactive 
emissions are  par t icu la tes ,  nitrogen oxides, and. su l fur  oxides. 

These vent i la t ion  

Emission sources with a potent ia l  f o r  releasing 

Transuranics are  present as  an i m p u r i t y  i n  incoming feed mater ia ls  streams and 
do not appear t o  cons t i tu te  a primary radioactive emission from the FMPC. 
Trace emissions of transuranics do ,  however, occur from process stacks.  
radiological analyses w i l l  be conducted as par t  of R I  sampling plans. The 
associated impacts from the handling of t race amounts of t ransuranics  w i l l  be 
evaluated as par t  of the r i sk  assessment. 

F u l l  

2.3.2 Thorium Inventory 
Thorium is not regarded as a stored waste material and t h u s ,  i s  not addressed 
in Section 2.2. Thorium i s  addressed i n  Section 2.3.2. a 
Since about 
The current 
metric tons 
i n e r t  mater 
metric tons 

1972, 
FMPC 
(metr 

the FMPC has served as the DOE storage s i t e  f o r  thorium. 
nventory of thorium materials consis ts  of approximately 1100 
c tons thorium) of b u l k  thorium oxide materials p l u s  other  

a l s  1 ke diatomaceous earth.  Other than the small quantity (9 
as thorium) of thorium n i t r a t e  solution i n  storage i n  the P i lo t  

Plant Tank #2, the reaminder of the thor ium inventory i s  i n  drum and container 
storage in the warehouse buildings. A small quantity of drums (212 drums) a re  
in outs ide storage.  I n  summary, Building 64 contains 181 drums; B u i l d i n g  65 
contains 5599 drums; Building 67 contains 5992 drums; and, Building 68 
contains 1317 drums. There a re  240 containers w i t h i n  212 drums i n  outs ide 
storage west of Building 65. The form of  these materials includes thorium 
oxides, thorium, oxalate cake, thorium n i t r a t e  c rys t a l s ,  impure thorice ge l ,  
and various thorium solut ions,  metals and waste residues. 

2.3.3 Stored Waste Inventory 
Solid waste materials associated with uranium metals production are  presently 
stored on the Plant 1 pad in s tee l  drums awaiting fur ther  processing o r  off-  a 
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' -0 tanks. Both process i n p u t  materials and recycle mater ia ls  a re  rout inely 
t ransfer red  between b u i l d i n g s  i n  above-grade p i p i n g  and manually i n  b u l k  form 
u s i n g  drums and hoppers. 

Process i n p u t  mater ia ls  a r e  required t o  i n i t i a t e  and complete individual 
production processes. 
from off s i t e  and process i n p u t  materials produced a t  the FMPC fo r  use i n  

subsequent processes. Process i n p u t  materials include: depleted,  normal and 
enriched uranium, uranyl n i t r a t e ,  unirradiated enriched uranium dioxide fuel 
p e l l e t s  and powder, uranium t r iox ide ,  uranium t e t r a f luo r ide ,  uranium 
hexafluoride, graphi te ,  n i t r i c  acid,  t r i b u t y l  phosphate, kerosene, sodium 
carbonate, anhydrous hydrogen f luoride,  ammonium hydroxide, anhydrous ammonia, 
sodium chlor ide,  potassium chlor ide,  and miscellaneous ac ids ,  bases, solvents ,  
c u t t i n g  o i l s ,  and degreasers. 

These materials are composed of raw mater ia ls  received 

Recycle mater ia ls  are  produced i n  various plants a t  FMPC o r  a re  received from 
other  DOE si tes  and reprocessed to  ex t rac t  any usable quant i t ies  of process 
i n p u t  materials.  
generation and e i t h e r  drummed and stored u n t i l  su f f i c i en t  quant i t ies  a re  
accumulated or  reused immediately a t  one of the plants .  
received i n  drums from other DOE f a c i l i t i e s  and e i t h e r  stored or  used 
immediately i n  one of the plants.  Recycle materials include: enriched uranium 
s l ag ,  magnesium f luor ide  s lag ,  scrap uranium metal, and n i t r i c  acid. 
Transuranics a re  present as  an impur i ty  i n  incoming feed mater ia ls  streams. 
See sect ion 2 . 3 . 1  fo r  additional information on t ransuranics .  

Recycle materials are  careful ly  segregated a t  the point of 0 
Materials a re  

Feed mater ia ls  produced a t  the FMPC represent f ina l  end products which  a r e  
sh ipped  off s i t e  t o  other  DOE f a c i l i t i e s .  Feed mater ia ls  include: depleted 
uranium metal, derbies ,  ingots ,  and b i l l e t s ,  and enriched uranium fuel 
b i l le t s .  

2 . 3 . 7  Currently Generated Wastes 
Cur ren t ly  generated wastes a re  those materials which r e s u l t  from day t o  day 
FMPC operation and depleted in-process source mater ia ls  w h i c h  a re  not 
recyclable.  Table 2.1 contains a l i s t  of wastes current ly  generated a t  the 
FMPC, of wh ich  some are  packaged fo r  o f f s i t e  shipment and disposal.  
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-0 s i t e  disposal a t  approved f a c i l i t i e s .  These waste streams include o i l s ,  
sludges, contaminated burnables, f i l t e r  cake, off spec UF4 o r  T h F 4 ,  r e j e c t  
U03, e t c .  The drums s i t  on an uncontrolled pad and are  inspected on a weekly 
basis .  Contents of deter iorated drums are  repackaged. Other waste mater ia ls  
stored i n  drums on control led surfaces include spent degreasing solvents 
( p i l o t  plant  warehouse); and PCB contaminated material ( K C - 2  warehouse). 

2.3.4 Underqround Storaqe Tanks 
Eleven fuel  and waste o i l  underground storage tanks a re  located on the FMPC. 
Two f iberg lass  tanks w i t h  a t o t a l  capacity of 3,000 gallons were ins ta l led  i n  

1980 and remain i n  use fo r  the storage of non-hazardous substances. 
remaining nine tanks are  s t ee l  and were ins ta l led  d u r i n g  plant construction. 
Five of these tanks remain i n  use. One act ive and one inact ive tank were used 
fo r  the storage of hazardous substances. Sumps and subfloor resevoirs  w i l l  

a l so  be inventoried and inspected. 

The 

2 . 3 . 5  Metal Waste Storage Areas 
An estimated 10,000 tons of metal l ic  scrap containing above-background leve ls  
of uranium a re  current ly  stored on control led,  curbed pads w i t h i n  the 
production area.  
mixture of aluminum, s t a i n l e s s  s t e e l ,  copper, brass,  and nickel.  The 
remaining scrap is  mica-coated copper scrap. 
t o  have been received a t  these pads, w i t h  the exception of asbestos mater ia ls  
removed from various plant f a c i l i t i e s .  

One scrap p i l e  cons is t s  primarily of ferrous material w i t h  a 

No hazardous mater ia ls  a re  known 

2.3.6 In-process Materials 
Numerous hazardous and radioactive materials are  used i n  the  production of 
feed mater ia ls .  In-process mater ia ls  include the following: i n p u t  mater ia ls  
required t o  beg in  a par t icu lar  process; recycle mater ia ls  which are  generated 
d u r i n g  a production process and are  not considered waste o r  a re  required f o r  
any subsequent process; and feed materials which a re  f ina l  products of a 
production process. These c lasses  of in-process mater ia ls  a re  current ly  
handled o r  generated by plants  one through s ix ,  plants  e ight  and nine, and the 
p i l o t  plant .  The tank farm s tores  i n  process mater ia ls  in above grade s torage 
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2 . 4  ON-SITE RECEPTORS A N D  PATHWAYS 

2 . 4 . 1  Stormwater System 
The storm sewer ou t f a l l  di tch i s  a narrow and shallow ravine which receives 
overflow surface water runoff from portions of the production area and 
surrounding t e r r a in .  Radiclnucl ides and other materials or iginat ing from the 
production area have entered the storm sewer system through accidental spi 11s 
and through surface runoff. Under normal conditions, the storm sewer water is  
combined w i t h  the general sump eff luent  and other plant l i q u i d  e f f luen t s  and 
is  discharged to  the Great Miami River. 
excess storm sewer water was h i s to r i ca l ly  discharged d i r e c t l y  into the storm 
sewer o u t f a l l  ditch which discharges into Paddy's Run.  T h i s  overflow 
condition i s  now controlled by a stormMater retention basin. 

Ouring periods of heavy runoff, 

The stormwater retention basin a t  the FMPC as constructed w i l l  r e t a i n  a 2 year 
24 hour storm event. Excess flows exceeding t h i s  capacity are  discharged (v i a  
an overflow) t o  Paddy's Run Creek. I n  accordance w i t h  the S ta t e  of Ohio's 
D i rec to r ' s  F i n d i n g s  and Orders, a new stormwater basin i s  currently planned to  
be constructed a t  the FMPC t o  increase available storage capacity t o  handle a 
10 year 24 hour storm event. 

Contaminated stormwater i n  t h i s  ditch could i n f i l t r a t e  the t i l l  and possibly 
recharge the underlying sand and gravel aquifer. This could represent,  
therefore ,  a short-circui ted pathway f o r  contaminants or iginat ing i n  the 
production area t o  enter  a southern flowing groundwater system. 
resolut ion of t h i s  issue could be important t o  any remedial action program t o  
control sources of o f f s i t e  groundwater contamination t o  the south. 

The 

2 .4 .2  Surface Drainageways 
Several drainageways t h a t  e x i s t  w i t h i n  and adjacent to  the waste p i t  area,  and 
drain the production area,  serve as a transport  system f o r  surface water 
runoff from the waste p i t  areas t o  Paddy's Run and off s i t e .  
system is  a potential  source of groundwater contamination. Runoff t h a t  is 

Such a drainage 

radioactive or other  
y i n g  aquifer .  

col lected and discharged d i r e c t l y  t o  
hazardous contaminants t h a t  can i n f i  

the so i l  may contain 
t r a t e  into the under 
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2.4.'3 Main Effluent Line - 
The main e f f luen t  l ine  of the FMPC traverses the e n t i r e  s i t e  i n  an e a s t e r l y  
direct ion.  The l i ne  o r ig ina t e s  a t  the c l ea r  well near the western border of 
the s i t e  below Waste P i t  3 ,  and conveys c l a r i f i e d  process waste stream 
e f f luen t  eastward t o  a point of discharge a t  the Great Miami River. As i t  
t raverses  the production area,  stormwater enters  through a t i e - i n  w i t h  the 
stormwater col lect ion system. The eff luent  l i ne  e x i t s  the FMPC near the 
sewage treatment plant ,  a t  which point treated e f f l u e n t  from the sewage 
treatment plant also enters  the discharge l ine .  

T h i s  l i n e  c a r r i e s  a l l  of the wastewater leaving the FMPC; a leak any place i n  
the l i ne  could become a local source of groundwater contamination. Leakage a t  
the c l e a r  well could a l so  contribute contaminants to  Paddy's R u n ,  and i n  t u r n  
t o  southern groundwater zones as a consequence of recharge from Paddy's Run. 
An important issue associated w i t h  the eff luent  l i ne  i s  the poss ib i l i t y  t h a t  
i t  could carry contaminants across a potential  groundwater divide near the 
production area. Additionally, the potential  e x i s t s  fo r  a zone of influence 
t o  the Southwest Ohio Water District well (see Section 2.5.5) .  a 
2.4.4 Groundwater Below The FMPC 
The central  importance of onsi te  groundwater i s  i t s  role a s  both a receptor of 
contaminants from a variety of sources and a pathkray fo r  contaminant migration 
t o  o f f s i t e  areas.  
and ons i t e  d r i n k i n g  water. 
gravel aquifer  below the blue-clay stratum, has not exhibited contamination. 

The use of groundwater a t  the FMPC is  f o r  production water 
This water, which i s  pumped from the sand and 

T h e  focus of any related data collection e f f o r t s  i n  the RI w i l l ,  therefore ,  
include an improved characterization of the sources and a be t t e r  understanding 
of the r a t e  and direct ion of groundwater flow i n  the regional aquifer beneath 
the FMPC. By so doing, the source-pathway-receptor evaluation can be ref ined,  
and a p r i o r i t i z a t i o n  of remediation needs can be accomplished i n  support of 
the FS. One important data deficiency tha t  w i l l  be addressed i s  groundwater 
flow conditions i n  the sand and gravel aquifer i n  the eastern portion of the 
f a c i l i t y .  A protect ive pumping program was implemented t o  control containment 
migration i n  the upper sand and gravel aquifer i n  the waste p i t  area. 
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390 0 2.4.5 Surface Soi ls  
- 

Most of the radiological contamination of surface s o i l s  a t  the FMPC is the 
result of deposition of airborne emissions over the l i f e  of the plant.  
Exceptions would include areas where accidental sp i l l s  occurred, zones 
contiguous t o  waste storage u n i t s ,  o r  production units.  
contamination of s o i l s  i s  expected t o  be dispersed and varidble. 

As a r e s u l t ,  the  

The so i l  s a m p l i n g  program proposed for  the R I  will be concentrated i n  the 
waste p i t  areas and any other locations considered t o  be par t icular ly  
suscept ible  to  s o i l  contamination. Field screening techniques w i l l  be 
u t i l i z e d  a s  much as possible t o  identify areas w i t h  elevated concentrat 
radionuclides. Off-site areas near the incinerator on the eas t  side of 
Fernald s i t e ,  which have previously indicated uranium concentrations i n  
up  t o  65 p C i / g ,  w i l l  be sampled for  surface s o i l s  i n  addition to  the ex 
data base from the Li t igat ion Support S tudy .  

ons of 
the 
soi 1 s 
s t i n g  

Likely Contamination of subsurface s o i l s  i s  a r e s u l t  of deposition of airborne 
emissions, accidental s p i l l s  o r  l i ne  leaks, or surface water transport  along 
drainageways t o  low spots within the production area. Subsurface so i l  
contaminated would be expected t o  be dispersed and variable b u t  associated 
with drainageways and low elevation surfaces. Field screening techniques w i  11 
be u t i l i z e d  as appropriate t o  identify areas w i t h  elevated concentrations of 
radionuclides. 

@ 

2.4.6 Subsurface So i l s  
Likely contamination of subsurface s o i l s  i s  a r e su l t  of deposition of airborne 
emissions, sp i l l s  or l i n e  leaks, o r  surface water transport  along drainageways 
t o  low spots within the production area. Subsurface s o i l  contaminated would 
be expected t o  be dispersed and variable b u t  associated with drainageways and 
low elevat ion surfaces. Field screening techniques w i l l  be u t i l i zed  as 
appropriate t o  ident i fy  hot spot areas. 

2.5 OFF-SITE PATHWAYS ( E N V I R O N M E N T A L  RECEPTORS)  
See Section 2.1.4 Sources, Pathways, and Figure 2.3 Potential  Exposure 
Pathways t o  the Public, fo r  additional information. 
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2.5.1 Atmosphere 
The ambient a i r  can potent ia l ly  receive contaminated pa r t i cu la t e  and gaseous 
emissions from numerous sources throughout the FMPC. 
contaminants i s  not constrained by physical boundaries, and t h u s  a 360-degree 
impact area can potent ia l ly  r e su l t .  
Contaminants via inhalation is  a passive occurrence to Shich the e n t i r e  
receptor population is  potent ia l ly  exposed. An offshoot of such an exposure 
pat tern t o  radiological contaminants i s  the importance of cumulative doses. 

Atmospheric t ransport  of 

I n  addition, the uptake of airborne 

One focus of the RI a c t i v i t i e s  w i l l  be the quant i f icat ion of cumulative doses 
t o  o f f s i t e  populations due t o  35 years of emissions from the f a c i l i t y .  
computed doses can then be compared on a r e l a t i v e  scale  to  doses computed f o r  
other  exposure modes. Also, computed doses w i l l  be compared t o  applicable 
regulatory l imi t s  fo r  the general populations. The e f f o r t  described above i s  
b e i n g  conducted i n  support of an epidemiological s t u d y  (see Section 4.4.3). 

The 

2.5.2 Paddy's Run 
Natural drainage from large portions of the FMPC i s  t o  Paddy's Run.  T h i s  
waterway represents an important investigative element of the RI/FS because of 
i t s  dual posi t ion as both a principal environmental pathway and an important 
environmental receptor. The  contaminants enter  Paddy's Run via surface water 
drainageways, surface i n f i l t r a t i o n  and groundwater discharge. The Great Miami 
River i s  the most evident receptor of contaminants transported via Paddy's 
Run. Impacts on aquatic environments and the potential  f o r  human contact w i t h  

contaminated organisms, water and sediments i n  Paddy's Run represent secondary 
pathway-receptor scenarios. 

0 

Paddy's Run i s  a l so  a potential  pathway fo r  contaminant transport  t o  the 
regional aquifer  i f  radionuclides and/or hazardous chemicals enter  the stream 
and then i f i l t r a t e  through the streambed. The scenario of groundwater - 
surface water - groundwater transport  could be important t o  the explanation of 

southern groundwater contamination, par t icular ly  i f  a groundwater divide 
e x i s t s  on the FMPC s i t e .  

2.5.3 Great Miami River 
The Great Miami River represents the ultimate receptor of surface water a 
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dra inage and l o c a l i z e d  groundwater discharges from the  s i t e ,  and i s  both an 

impor tan t  pathway and receptor  o f  environmental re leases from the  FMPC. 

t h r e e  p r i n c i p a l  pathways o f  contaminant t r a n s p o r t  t o  the  Great Miami R ive r  a re  

Paddy's Run, the  main e f f l u e n t  l i n e  from the p l a n t  through Manhole 175 and 

groundwater discharge. 

The 

The aquat ic  ecosystem o f  t h e  r i v e r  i s  a p o t e n t i a l l y  impacted receptor  o f  

contaminants i n  the r i v e r .  I n  add i t ion ,  the  r i v e r  represents  a mechanism f o r  

downstream t ranspor t  o f  d isso lved and suspended contaminants. Th is  increases 

the  poss ib le  exposure t o  humans e i t h e r  by d i r e c t  con tac t  or  by i n g e s t i o n  o f  

contaminated f i s h ' f l e s h .  

Two r e l a t e d  issues associated d i t h  the r i v e r  as an environmental pathway 

r e q u i r e  f u r t h e r  r e s o l u t i o n  i n  the R I .  The f i r s t  i s  a q u a n t i f i c a t i o n  o f  

background concent ra t ions  o f  r a d i o l o g i c a l  and chemical c o n s t i t u e n t s  i n  the  

r i v e r  t o  a l l o w  a r e l a t i v e  comparison o f  the  contaminant mass f l u x  from 

upstream sources w i t h  the corresponding f l u x  from Paddy's Run and the  main 

e f f l u e n t  l i n e .  Second, the  degree t o  which the  r i v e r  recharges nearby pumping 

w e l l s  i n  r e l a t i o n  t o  f l o w  c o n t r i b u t i o n s  from s i t e  areas, and the  corresponding 

concent ra t ions  i n  t a r g e t  species i n  the  two f l ow  systems, must be determined 

t o  a s c e r t a i n  the  r e l a t i v e  impacts o f  s i t e  discharges on such we l l s .  

2.5.4 F l o r a  and Fauna 

The f l o r a  and fauna o f  the  FMPC have no t  been ex tens i ve l y  studied, a l though 

surveys are  underway w i t h  data c u r r e n t l y  being evaluated. 

a n t i c i p a t e d  i n  the  sp r ing  o f  1987. Some species a re  o f  importance t o  the  

R I / F S  f o r  two p r i n c i p a l  reasons. The f i r s t  i s  the  p o t e n t i a l  impacts o f  

r a d i o n u c l i d e  and chemical re leases on the  v i a b i l i t y  and v i t a l i t y  o f  both the  

organisms and t h e i r  eco log i ca l  environments. A second concern i s  t he  

p o t e n t i a l  f o r  contaminant b iomagn i f i ca t i on  v i a  the food chain, w i t h  f i s h  and 

some game species represent ing  upper l e v e l s  o f  the  food cha in  and d i r e c t  food 

sources t o  the  p u b l i c .  

A r e p o r t  i s  

2.5.5 Reqional Aqu i fe r  

The r o l e  of the  reg iona l  groundwater a q u i f e r  i s  as a recep to r  and a pathway t o  

downgradient receptors .  A s  a receptor ,  the  p r i n c i p a l  issue associated w i t h  a 
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0 the regional aquifer i s  the potential  degradation of the groundwater a s  a 

natural  resource and i t s  re1 a t  ionship t o  established groundwater qua l i t y  
standards. Numerous potable and industr ia l  water s u p p l y  wells a r e  located i n  
the immediate v i c in i ty  and downgradient of the FMPC. 

The l a rges t  withdrawal of the regional aquifer i s  associated w i t h  the 
Southwest Ohio Water D i s t r i c t  wells located along the western shoreline of the 
Great Miami Riv-er immediately to  the eas t  o f  the FMPC. The water withdrawn 
from these wells i s  piped for  use as industr ia l  process water. Two important 
issues associated w i t h  these wells require fur ther  investigation in the RI:  

0 The well pumpage represents the most s ign i f i can t  a r t i f i c i a l  s t r e s s  
on the regional aquifer i n  the v i c in i ty  of  the FMPC. 
i s  thought t o  be a dominant factor  i n  the establishment of local 
groundwater divides that  may influence contaminant migration 
pathways from the FMPC via groundwater. 

T h i s  s t r e s s  

0 Low levels  of uranium have been observed i n  water produced from 
these we1 1 s. 

@ From a public health standpoint, the private potable water supply  wells t o  the 
south and possibly t o  the east  o f  the FMPC represent a concern. Three p r iva t e  
wells t o  the south of the FMPC have been observed t o  have above background 
levels  of uranium. None of these wells are currently used as a potable water 
supp ly .  
r i s k s  have been performed as par t  of previous investigations.  
object ive of the RI w i l l  be to co l l ec t  a more extensive data base from o f f s i t e  
wells i n  order t o  r e f ine  these evaluations. Comparisons w i t h  applicable 
d r i n k i n g  water standards w i l l  be presented. 

Preliminary evaluations of o f f s i t e  data and associated doses and 
The related 

A c r i t i c a l  technical issue t o  r e l a t e  the two types o f  actions will  be the 
aquifer  flushing r a t e  and the corresponding time required t o  r ea l i ze  the 
e f f e c t s  of source controls a t  receptor locations.  

2.6 POTENTIAL EXPOSURE PATHWAYS TO THE P U B L I C  

2.6.1 Direct Contact 
The d i r e c t  contact exposure scenario i s  associated primarily w i t h  potent ia l  e 
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contact w i t h  contaminated s o i l s ,  sediments, and surface waters a t  o f f s i t e  
1 ocat  i ons. 

2 .6 .2  Inhalation 
The inhalation exposure mode i s  d i r ec t ly  re la ted t o  atmospheric emissions and 
pathway t ransport  that  have been addressed i n  de t a i l  i n  previous sections.  
The evaluation of the e f f ec t s '  of resuspension of contaminated so i l  f o r  
environmental transport  w i l l  a l so  be included. The quant i f icat ion of 
cumulative doses and anticipated future doses t o  o f f s i t e  populations w i l l  be a 
principal objective of the R I .  Much of this determination may be based on 
ex is t ing  data  and the r e s u l t s  of other completed and ongoing s tudies ,  as 
appropriate. 
evaluated. 

Source controls  w i l l  be the primary response action t o  be 

2.6.3 Ingestion 
Potential  health impacts associated w i t h  an ingestion exposure mode have three 
p r  i nci pa 1 components : e 

0 The 
FMPC 

The 
FMPC 

ngestion of agr icul tural  crops grown or honey produced on the 
o r  adjacent areas ; 

ngestion of m i l k  products o r  meat from livestock grazing on 
property or neighboring environs; 

. The ingestion of f i s h  collected from Paddy's Run o r  the Great 
Miami River; and 

0 The inqestion of sediment from Paddy's Run o r  the Great Miami 
R i  ver; -and 

0 The ingest 

The ingest 

on of groundwater from new wells; and 

on of game animals. 

Many previous investigations have addressed these issues. The scope of the RI 
wi l l  be s u f f i c i e n t  t o  co l l ec t  any data necessary f o r  the eventual 
determination of dose and risk in the risk assessment task of the R I .  

2 . 6 . 4  Direct Radiation Exposure 
Direct radiat ion exposure t o  o f f - s i t e  populations i s  a concern due t o  the 0 
-COM000003 2-37 5 21 
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3.0 PRELIMINARY EVALUATION 

Sect ion  2.0 presented a summary of t he  cu r ren t  understanding o f  environmental 

problems associated w i t h  the  FMPC. 
i n f o r m a t i o n  from bo th  s i t e - s p e c i f i c  i n v e s t i g a t i o n s  and p e r t i n e n t  r e g i o n a l  

references. I n  t h i s  sec t i on  i t  i s  necessary t o  e s t a b l i s h  t h e  i n v e s t i g a t i v e  

framework w i t h i n  which the  techn ica l  approach was formulated i n c l u d i n g  

i n f o r m a t i o n  needs and t h e i r  r e l a t i o n s h i p  t o  the i n v e s t i g a t i v e  tasks  and the  

subsequent FS. I n  Sect ion 4.0, a program of f i e l d  i n v e s t i g a t i o n  and 

suppor t ing  da ta  analyses w i l l  be presented t h a t  w i  11 supplement the  e x i s t i n g  

da ta  base t o  s a t i s f y  the  R I  ob jec t i ves .  

The summary i s  based on a v a i l a b l e  

3.1 I N V E S T I G A T I V E  FRAMEWORK 

An i n v e s t i g a t i v e  framework begins w i t h  an i d e n t i f i c a t i o n  o f  t he  most p l a u s i b l e  

remedial a c t i o n  a l t e r n a t i v e s .  Once the  p o t e n t i a l  ac t ions  are  i d e n t i f i e d ,  t he  

types o f  t echn ica l ,  environmental, and h e a l t h  r i s k  i n fo rma t ion  t o  be addressed 

i n  de termin ing  the  r e l a t i v e  cos t -e f fec t i veness  o f  t he  ac t i ons  i n  the  FS can be 

developed. I n  tu rn ,  the  f i e l d  and a n a l y t i c a l  tasks necessary t o  e s t a b l i s h  the  

da ta  base can be s t ruc tu red .  

e s s e n t i a l l y  represents  the  scope of the  R I .  
@ The l a t t e r  f o rmu la t i on  o f  i n v e s t i g a t i v e  tasks  

F igu re  3.1 presents  a general framework t o  be used i n  t h i s  s e c t i o n  t o  

i n t e g r a t e  t h e  p o t e n t i a l  remedial ac t ions ,  r e l a t e d  in fo rmat ion  needs t o  per form 

an assessment o f  the  ac t ions ,  and proposed i n v e s t i g a t i v e  tasks  t o  s a t i s f y  t h e  

i n f o r m a t i o n  needs f o r  each of the  p o t e n t i a l  sources, pathways, and recep to rs  

i d e n t i f i e d  i n  Sect ion 2.0. The use of t h i s  framework i s  bes t  exp la ined by 

cons ide r ing  F igure  3.1 as two matr ices,  w i t h  the  middle column (Assessment 

I n f o r m a t i o n a l  Needs) common t o  bo th  matr ices and serv ing  t o  t i e  the  

f e a s i b i l i t y  study needs and the  R I  a c t i v i t i e s  together .  

assoc iated 

determi  n a t  

FMPC, and e 

The complet ion o f  the  l e f t -hand  m a t r i x  f o r  each source, pathway, o r  recep to r  

begins w i t h  an i d e n t i f i c a t i o n  o f  t he  general types o f  remedial a c t i o n s  t h a t .  

would be appropr ia te ,  e f f e c t i v e ,  and responsive t o  the  s i t e  problems 

Th is  w i t h  t h e  s p e c i f i c  source, pathway, o r  recep to r  under study. 

on was based on the  cu r ren t  understanding o f  cond i t i ons  a t  t he  

s intended on ly  f o r  purposes o f  i d e n t i f y i n g  da ta  needs and focus ing  
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R I  a c t i v i t i e s .  

in t roduced and a d d i t i o n a l  remedial a c t i o n  a1 te rna t i ves  may be in t roduced and 

evaluated once t h e  r e s u l t s  o f  t he  RI and associated endangerment assessment 

a re  ava i l ab le .  

The FS w i l l  i nc lude  a comprehensive screening o f  technologies,  

Th is  i s  then fo l l owed  by a l i s t i n g  o f  the  general types of i n fo rma t ion  t h a t  

must be a v a i l a b l e  i n  the  FS t o  perform a c o s t - e f f e c t i v e  ana lys i s  o f  t h e  

remedia l  a c t i o n  a l t e r n a t i v e s .  Blackened do ts  are then entered i n t o  t h e  m a t r i x  

t o  i n d i c a t e  the  s p e c i f i c  da ta  needs t h a t  are associated w i t h  each remedial 

ac t i on .  

The column headings o f  the r igh t -hand mat r i x  are the  types o f  f i e l d  and 

a n a l y t i c a l  tasks  t h a t  must be c a r r i e d  ou t  i n  the  R I  t o  f u l f i l l  t h e  da ta  

requi rements (i.e., the row headings). 

t h e  blackened dots  serve t o  i d e n t i f y  which s p e c i f i c  tasks w i l l  c o n t r i b u t e  

I n  the  case of the  r i gh t -hand  mat r i x ,  

i n f o r m a t i o n  t o  s a t i s f y  a c e r t a i n  need. 

The completed mat r ices  represent  an i n teg ra ted  framework t h a t  bo th  summarizes 

t h e  r e s u l t s  o f  a p r e i n v e s t i g a t i o n  eva lua t i on  ( s  nce a p r e l i m i n a r y  screening o f  

remedia l  a c t i o n s  and in fo rma t iona l  needs i s  r e f  ected), and j u s t i f i e s  the  

scope o f  the  R I  t h a t  w i l l  be descr ibed i n  d e t a i  i n  Sect ion 4.0. I n  t h i s  

sec t ion ,  a summary d e s c r i p t i o n  o f  each remedial a c t i o n  i s  prov ided,  and a 

b r i e f  statement i s  made as t o  the  importance o f  each type o f  i n f o r m a t i o n  

need. Due t o  the  excess ive ly  l a r g e  number of p o t e n t i a l  combinations t o  be 

addressed, t h e  desc r ip t i ons  o f  t he  types o f  remedial ac t i ons  and i n f o r m a t i o n  

needs w i l l  be provided on ly  w i t h  the  i n i t i a l  reference t o  each a c t i o n  o r  

i n f o r m a t i o n  need. Subsequent re ferences w i l l  s imply be cross-referenced 

w i t h o u t  a corresponding n a r r a t i v e  descr ip t ion .  

i n v e s t i g a t i v e  tasks i s  inc luded i n  the  proposed techn ica l  approach t o  t h e  RI 
i n  Sec t i on  4.0. 

e 

A d e s c r i p t i o n  o f  t h e  

For  ease o f  p resen ta t i on  i n  t h i s  and subsequent sect ions,  on l y  the  i n f o r m a t i o n  

needs a re  presented s p e c i f i c  t o  an i n d i v i d u a l  source, pathway, o r  receptor .  

The p o t e n t i a l  remedial ac t ions  are  comprehensive f o r  t he  group o f  sources, 

pathways, o r  receptors  represented i n  the  f i g u r e .  The i n d i v i d u a l  blackened 

do ts  can be u t i l i z e d  t o  i d e n t i f y  t h e  subset o f  ac t ions  associated w i t h  each 
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@ s p e c i f i c  source. 

f u l l  range of major i n v e s t i g a t i v e  a c t i v i t i e s  being proposed f o r  t h e  R I .  

l i s t i n g  of tasks  w i l l  be common t o  a l l  f igures  presented i n  t h i s  and 
subsequent sect ions.  Again, however, the  i n d i v i d u a l  blackened do ts  can be 

used t o  e a s i l y  recognize the  s p e c i f i c  tasks t h a t  w i l l  be conducted a t  each 

source, pathway, o r  receptor .  

The i n v e s t i g a t i v e  tasks l i s t e d  i n  each f i g u r e  represent  t h e  

Th is  

Three impor tant  p o i n t s  of c l a r i f i c a t i o n  t h a t  w i l l  apply t o  a l l  subsequent 
sec t i ons  are  the  fo l l ow ing :  

3.2 

The blackened do ts  entered i n t o  each f i g u r e  are considered t o  
represent  on l y  the  most impor tant  r e l a t i o n s h i p s  among remedial ac t ions ,  
i n fo rma t iona l  needs, and i n v e s t i g a t i v e  tasks. Secondary r e l a t i o n s h i p s  
a re  no t  shown, as f o r  example, when a c e r t a i n  sampling program t h a t  i s  
designed t o  s a t i s f y  a c r i t i c a l  in fo rmat iona l  need w i l l  a l s o  c o n t r i b u t e  
t o  understanding another i ssue; 

I n v e s t i g a t i v e  tasks t h a t  w i l l  genera l l y  augment the  c u r r e n t  
understanding o f  t he  s i t e  problems, as f o r  example, t h e  rev iew o f  
a v a i l a b l e  i n fo rma t ion  and the  ana lys is  and management o f  newly c o l l e c t e d  
data, a re  no t  inc luded i n  the  f i gu re .  Support tasks, such as community 
r e l a t i o n s  support, a re  l i k e w i s e  no t  shown; and 

The "no ac t i on "  a l t e r n a t i v e  i s  no t  inc luded on the  f i g u r e s .  The 
reasons are  t h a t  t he  no-ac t ion  a l t e r n a t i v e  w i l l  be evaluated i n  a l l  
cases t o  p rov ide  a comparative base l ine  f o r  assessing t h e  r e l a t i v e  cos t -  
e f fec t i veness  o f  o the r  remedial a c t i o n  a l t e r n a t i v e s ,  and because the  
i d e n t i f i e d  i n fo rma t ion  needs and i n v e s t i g a t i v e  tasks  w i l l  be s u f f i c i e n t  
t o  e s t a b l i s h  the  no a c t i o n  cond i t ions .  It should be noted t h a t  t h e  no 
a c t i o n  a l t e r n a t i v e  serves as a base l ine  f o r  environmental and p u b l i c  
h e a l t h  eva lua t ion ,  and n o t  f o r  f i n a l  de termina t ion  o f  cos t -  
e f fec t i veness .  Cost e f fec t i veness  i s  secondary t o  p u b l i c  h e a l t h  and 
environmental cons idera t  ions. 

POTENTIAL SOURCES OF ENVIRONMENTAL CONTAMINATION: WASTE STORAGE AND 

ADJACENT AREAS 

3.2.1 P o t e n t i a l  Remedial Ac t ions  

The f o l l o w i n g  desc r ip t i ons  o f  p o t e n t i a l  remedia 

sources o f  poss ib le  environmental contamination 

advantages and 1 i m i t a t  

be p o t e n t i a l l y  c o n t r o l  

i d e n t  i f i ed . e 
-COM000004 

ac t i ons  f o r  waste area 

w i l l  h igh1 i g h t  t he  p r i n c i p a l  

ons o f  each act ion.  

ed o r  e l im ina ted  by the  remedial ac t i ons  are  a l so  

The p a r t i c u l a r  sources t h a t  cou ld  

62'. 
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3.2.1.1 Non-Removal with In-Place Stabilization a 
The alternative of non-removal with in-place stabilization would involve the 
injection of solidification or stabilizing agents (e.g., portland cement) into 
the waste storage unit to achieve an in-situ elimination of environmental 
releases. In-situ stabilization is the subject o f  considerable research, and 
would be most appropriate if removal alternatives are constrained by physical 
site conditions, the nature o f  the wastes, disposal restrictions, or 
unacceptable risks during implementation. This option would have a higher 
potential cost than other non-removal options, and would likely be 
incorporated in conjunction with other infiltration and flow control 
options. Therefore, it would be cost-effective only if other types of waste 
isolation techniques are determined to be inadequate by themselves. The 
compatibility of the wide variety of wastes with the stabilizing agent is a 
critical feasibility issue, as is the physical capacity to access the waste 
materials and inject the agent with an assurance that an adequate distribution 
o f  the agent has occurred. 

Candidate Waste Sources: 

- Waste Pit; 
- Burn Pit; 
- Lime Sludge Ponds: 
- K-65 Silos; 
- Metal Oxide Tank No. 3 

3.2.1.2 Non-Removal With Infiltration Control 
With the exception o f  a no-action scenario, the alternative o f  non-removal 
with infiltration control would represent a minimum remediation effort. This 
option would be most cost-effective when site conditions dictate that 
infiltration control through capping and stormwater diversion would adequately 
isolate the waste materials from groundwater, surface water, and airborne 
pathways. 
all other types of waste isolation and removal alternatives are constrained by 
site conditions, the nature of the waste material, disposal restrictions, or 
unacceptably high risks during implementat ion. 

The eventual selection o f  this alternative would be most likely if 
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Candidate Waste Sources: 

- Waste Pits; 
- Burn P i t ;  

- Pi l e s ;  
- Sanitary Landfil l ;  
- Lime Sludge Ponds; 

- Fly Ash 

- K-65 

3 . 2 . 1 . 3  Non-Removal W i t h  Subsurface Flow Control 
The a l t e r n a t i v e  of non-renewal w i t h  subsurface flow control could encompass 
several  technologies such as groundwater cutoff s t ruc tu res  (e.g. , slurry 
walls)  and subsurface leachate col lect ion systems. Such an action would 
l i k e l y  be incorporated i n  conjunction w i t h  i n f i l t r a t i o n  control measures t o  
achieve f u l l  effect iveness ,  and would t h u s  represent an additional act ion 
r a the r  than an a l t e r n a t e  action. Only i n  the case of a continued potential  
f o r  s ign i f i can t  groundwater contamination and h i g h  residual risk ( i n  r e l a t i o n  
t o  i n f i l t r a t i o n  control alone) would subsurface flow control be warranted as a 
cost-effect ive action. The depth of waste burial  and the local geologic and 
hydrogeologic settings a r e  c r i t i c a l  determinants of the f e a s i b i l i t y  of 
subsurface flow control.  I n  the case of the FMPC waste areas,  the localized 
v a r i a b i l i t y  of the t i l l  and the thickness of the underlying sand and gravel 
aquifer  represent adverse conditions t o  the effectiveness of subsurface cutoff 
s t ruc tu res .  

0’ 

Candidate Waste Sources: 

- Waste Pits; - Burn P i t ;  
- Lime Sludge Ponds; 

- Si los ;  
- Metal Oxide Tank No. 3 

- K-65 

3.2.1.4 Non-Removal w i t h  Surface Water Diversion 
The option of non-removal w i t h  surface water diversion i s  an abridged version 
of the i n f i l t r a t i o n  control option. 
cases where groundwater contamination potential  e i t h e r  i s  not a c r i t i c a l  issue 
o r  could be adequately controlled through surface water diversion alone. T h e  
extent and r e l a t i v e  cost  of more posi t ive i n f i l t r a t i o n  control measures (e.g., 

I t  would be appropriate only f o r  those 

0 
64 
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an impermeable cover) would have t o  be a decision element when a l e s s e r  option 
is  being considered. 
and the san i ta ry  l a n d f i l l  would appear t o  be possible  candidates f o r  surface 
water control only. 

I n  the case of the FMPC areas ,  only the f l y  ash p i l e s  

Candidate Waste Sources: 

- Fly Ash P i l e s ;  
- Sanitary Landfill 

3 .2 .1 .5  Removal w i t h  Onsite Compliance Disposal 
One removal option involves the temporary removal and eventual replacement of 
the waste mater ia ls  i n  the same or a l t e rna te  ons i t e  locat ions following the  
implementation of containment measures more advanced than the state-of 
p rac t i ce  a t  the time of waste generation and i n  compliance w i t h  current  
regulatory programs. This a l t e rna t ive  would requi re  t h a t  the wastes be i n  a 
physical condition su i t ab le  f o r  handling, and could be l imited by an imbalance 
between the degree of long-term risk reduction t h a t  would be achieved versus 
the short-term r i s k  involved i n  waste removal, containment, and disposal.  
Overburden and o ther  s i t e  conditions would be important assessment f ac to r s .  
c r i t i c a l  cons t r a in t  would exist  i f  the  stored wastes a re  not cons is ten t  w i t h  

disposal a t  the FMPC. 

A 

, the  types of wastes tha t  a r e  current ly  approved (o r  could be approved) f o r  

Candidate Waste Sources: 

- All 

3 .2 .1 .6  Removal Wi th  Onsite Treatment (and Disposal) 
A r e l a t ed  option would provide f o r  treatment pr ior  t o  ons i te  disposal of the 
waste mater ia ls .  Regulatory compliance, agency preferences,  and a reduced 
poten t ia l  f o r  future environmental re leases  would be b e t t e r  served by this 
opt ion,  b u t  a t  a considerably higher commitment of time, f u n d s  and 
personnel. 
l i k e l y  be necessary due t o  the h i g h l y  var iable  nature of the wastes. 
addi t ion ,  the same engineering and p u b l i c  health cons t ra in ts  on waste recovery 
and handling would apply, as would the potent ia l  r e s t r i c t i o n s  on ons i t e  

Time-consuming t r e a t a b i l i t y  studies and re la ted  permitting would 
I n  

0 disposal .  
65 
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Candidate Waste Sources: 

- A l l  

390 

3.2 .1 .7  Removal W i t h  Offs i te  Disposal 
The option of removal w i t h  o f f s i t e  disposal is s imi la r  t o  the previous 
opt ions,  w i t h  the primary difference being the f ina l  d i spos i t ion  of the 
recovered wastes. The same cons t ra in ts  and l imi ta t ions  on waste removal would 
apply, w i t h  the  poss ib i l i t y  t ha t  some types of wastes would be accepted only 
a t  d i s t a n t  f a c i l i t i e s .  
r e s t r i c t i v e  and cos t ly ,  and ons i te  pretreatment pr ior  t o  s h i p p i n g  may be 
requ i red.  

Transportation requirements would also be very 

Candidate Waste Sources: 

- A l l  

3 . 2 . 1 . 8  Non-Removal W i t h  Radon Emission Controls 
T h i s  opt ion is only per t inent  t o  the K-65 s i l o s  and the continued problems 
associated w i t h  radon emission. Specif ic  technologies f o r  emission control  
have not ye t  been iden t i f i ed ,  b u t  would l i ke ly  center  on improvements t o  the  
covers and walls of the s i l o s .  Improved emissions monitoring and warning 
systems would a l so  require  evaluation. Regulatory requirements could overr ide 
any of the non-removal options f o r  the K-65 s i lo s .  

0 

Candidate Waste Sources: 

- K-65 Si los  

3 .2 .2  Informational Needs 

3 .2 .2 .1  Nature of Wastes Stored 
A charac te r iza t ion  of the radiological ,  chemical, and physical p roper t ies  of 
the s tored wastes is important f o r  three pr incipal  reasons. First, the risk 
t o  remediation personnel i s  d i r ec t ly  affected by the physical and chemical 
c h a r a c t e r i s t i c s  of the wastes (e.g., r ad ioac t iv i ty ,  t ox ic i ty ,  i g n i t a b i l i t y ,  
corrosiveness,  e tc . ) .  
funct ion of the rad ioac t iv i ty ,  t ox ic i ty ,  and migration potent ia l  of the waste 

Second, the risk posed by the wastes i n  place i s  a 

0 66 
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material. Finally, the types of wastes would be important t o  the eventual 
selection of treatment and disposal a1 ternatives under a removal scenario. 
These issues can be summarized as the relationship of the nature of the wastes 
to  the current risk posed, the risk d u r i n g  implementation of any remedial 
action, and the residual risk a f t e r  a remedial action is completed. 

Affected Waste Sources: 

- All  

3.2.2.2 Volume, Depth, and Areal Extent of Wastes 
The volume, depth, and areal extent of waste burial i s  of direct  significance 
to the engineering feas ib i l i ty  and cost of waste removal and  disposal 
options. The alternative of non-removal w i t h  in-place s tabi l izat ion o r  
subsurface flow control would be similarly influenced, since any such controls 
would have t o  extend t o  at  least  the depth of burial. 
burial depth could include, f o r  example, the occurrence of more or less  
favorable hydrogeologic conditions a t  depth. 
the waste source would be of importance to  ensure that a l l  wastes had been 
removed, covered, or otherwise remediated. 

Indirect e f fec ts  of 

Knowledge of the areal extent of 

@ 
Affected Waste Sources.: 

- All  

3 .2 .2 .3  Leakaqe Potential 
The potential for  leakage of contaminants t o  underlying aquifers i s  concerned 
primarily w i t h  the presence, integri ty ,  and adequacy of any natural or 
constructed leakage barr iers ,  and the potential for in f i l t ra t ion  into the 
wastes t o  an extent that would produce leachate. The determination of leakage 
potential is  important t o  assess non-removal options and the probability that  
releases t o  groundwater would occur i f  the wastes are not removed. Also 
inherent i n  t h i s  issue i s  whether migration away from the point of leakage 
would occur. 

Affected Waste Sources: 

- All 
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3.2 .2 .4  
The local hydrogeologic sett ing is  important t o  the technical feas ib i l i ty  and 
effectiveness of nonremoval w i t h  subsurface isolation action, as well as any 
removal option that  involves on-site disposition of the recovered wastes. I n  
addition, since the hydrogeologic sett ing i s  a principal factor  i n  the 
potential for  contaminant migration, i t  becomes a c r i t i c a l  element i n  the 
evaluation of the no-action a1 ternative. 

Local Hydrogeol oqic Se t t i  nq 

Affected Waste Sources: 

- All 

3 . 2  2.5 Potential for  Flooding 
The potential for  flooding i s  of importance to any non-removal option that 
wou d be affected by a flood event (e.g., an impermeable cover), or that  would 
potentially resul t  i n  a s ignif icant  environmental release of contaminants 
d u r i n g  a flood (e.g., a subsurface flow control barr ier) .  
not expected a t  the waste management u n i t s ,  t h i s  issue may eventually be 
discarded upon the completion of the confirmation studies. 

Since flooding is 

0 
Affected Waste Sources: 

- Waste Pits; 
- Burn  P i t  

3 .2 .2 .6  Surface Water Runoff Patterns 
An understanding of existing surface water runoff patterns i s  required for  any 
waste source that  is not bermed and for which surface water diversions or  
i n f i l t r a t i o n  and controls are being considered as potential remedial 
actions. Related information is necessary t o  check the adequacy of the 
existing hydraulic capacity, and t o  conceptualize realignments, additions, o r  
enlargements t o  an existing system. 
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Affected Waste Sources: 

- Waste Pits; 
- Burn P i t ;  
- Lime Sludge Ponds; 
- Fly  Ash Piles;  
- Sanitary L a n d f i l l  

3.2.2.7 Current Versus Residual Risk 
A determination of the public health and environmental risks posed by the 
wastes (both now and i n  the future) i s  a principal component i n  the evaluation 
of the need for  remedial action. 
wastes also provides a baseline for comparison of the risks to  remediation 
personnel and off-s i te  populations d u r i n g  implementation of any action, and of 
the residual risks af te r  implementation. The effectiveness of any remedial 
action must be evaluated against the degree of risk reduction that would be 
achieved. 
destruction of the wastes. Public health and environmental r isks  (doses) 
posed by the wastes wi l l  be placed i n  perspective by comparing them to other 
risks (doses), t o  natural background (risks, doses), and t o  regulatory 1 imits 
(doses). 

The degree of risk currently posed by the 

Residual risks would be realized under any action short of complete 0 

Affected Waste Sources: 

- All 

3.2.2.8 Risk During Implementation 
The risk posed t o  on-site workers and off-s i te  populations d u r i n g  the 
implementation of any remedial action is considered t o  be one of the most 
important factors  i n  assessing the cost-effectiveness of the actions. 
degree of such risk is principally dependent on both the physical condition 
and the radiological and chemical nature of the waste materials. 

The 
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Affected Waste Sources : 

- All  

3 .2 .2 .9  Regu 1 atory Cons t r a i  n t  s 
The presence of a wide variety of rac ,Jact ive,  and chemical wastes a t  the FMPC 
w i l l  l ikely introduce considerable uncertainty i n t o  the interpretation of 
whether a given remedial action wi l l  comply w i t h  a l l  pertinent regulations. 
I t  i s  possible that some technically feasible alternatives w i l l  eventually be 
eliminated due t o  a noncompliance determination. 
and permitting requirements can be expected to  cause uncertainties and 
possibly delays i n  the decisions and implementation phases of the remedial 
program a t  the FMPC. 

A t  a minimum, the regulatory 

Affected Waste Sources: 

- All 

3.2.3 Summary 
Figure 3 .2  summarizes the investigative framework for  the principal sources of 
environmental contamination associated w i t h  the waste storage areas a t  the 
FMPC. The "check marks" on the left-hand side of the figure are used to  

' 
identify the appropriate remedial actions and related informational needs for  
each source, thereby summarizing the information presented i n  the preceding 
d i  scussi ons . 

The r i g h t  hand s ide of the Figure relates  the informational needs to  the 
corresponding RI tasks, and provides a lead into the overall scope of the 
RI. 
specific informational needs wi l l  be presented i n  Section 4.0. 

Further de ta i l s  on the investigative tasks and their  application t o  the 

3 .3  POTENTIAL SOURCES OF ENVIRONMENTAL CONTAMINATION: PRODUCTION A R E A  

3 . 3 . 1  Potential Remedial Actions 
The large number of varied sources w i t h i n  the production area require an 
extensive l i s t  of potential remedial actions. For purposes of this  
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0 
0 

A 
a 

E l  BURN P m  

- 
I 

w * m f l . r s  1 SOURCE 

~ . .  . .  

. .  

. .  

.I 

.I 

NOWREMOVAL wm oooo SUBSURFAQ Row CONTROL 

, . .  SJRFACE WATER DIMRSION . . 

O 0  CDUPUWCE DISPOSAL m 

RMOVALwlTHOHSlTE D 

2 
. . . .  NON-REMOVALWI~ $ . .  

. .  . .  
-r 

RMOVAL W'lH ONSlE 

0 

. . . .  N O N - R M O V A L W H  
. .  . .  . .  . . . . .  ~ ~ ~ o ~ ~ ~ ~ ~ c s c o u m a  

- ~~ ~ . . .  1 .  - A L / A W A n C  . .  
. . . .  ORGANIS W P U N C  

DRUM SAUPUNG 

. .  

. .  
. . . .  . .  
. . . .  . .  

. .  

. .  . . .  

. .  , . :: W A S I E S l R € M S W W N C  

, . .  ' FAQUTlESES7WC PUN 

. .  
- c L  . .  . . .  . .  
. .  

GROUNDWATER uooa 

4 

X 
In 

L ! 



I ="= I.l.1 1.1.1.1 

- -  
I I 
i 

72 

3-14 



390 

preinvestigation evaluation, the full range o f  actions has been condensed into 
nine categories, as described below. 

3.3.1.1 Particulate Emission Controls 
Any response to problems associated with airborne emissions will like 
the form of emission controls. Particulate emission controls, as def 
purposes of thi,s evaluation, are limited to filtration or similar dev 
The basic premise is that a significant portion of the radiological a 

y take 
ned for 
ces. 
r 

releases are the result o f  radioactively contaminated particulates. A major 
emissions control project is currently underway at the production area, and it 
is possible that an assessment o f  such alternatives at some emission sources 
may become superfluous by the time the FS is initiated. 

Candidate Sources : 

- Air Emissions 

3.3.1.2 Emissions Collection and Treatment 
Options to collect and treat air emissions at the source are entirely 
analogous to particulate emission controls for purposes o f  this preliminary 
analysis. The only difference is that this category of actions would include 
technologies other than simple particulate filtration. The separation o f  the 
two could become important in the FS if the results o f  the dose and risk 
assessment indicate that technologies more advanced than those currently being 

0 

emented at the FMPC require consideration. imp 

Candidate Sources: 

- Air Emissions 

3.3.1.3 Replace/Modify Existing Units 
This category of action would be appropriate for any source o f  environmental 
contamination resulting from structural deficiencies in an existing 
operational unit or for which source modifications or controls are 
insufficient to adequately minimize associated impacts. Obvious examples are 
leaks in process pipelines. Such actions would be straightforward and thus 
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would appear t o  be easily jus t i f ied  i f  a direct  t i e  to an environmental 
contamination problem is established i n  the R I .  

Candidate Sources: 

- Underground Storage Tanks; 
- In-Process Materials; 
- Thorium; 
- Inventory; 
- Air Emissions 

3 . 3 . 1 . 4  Flow Diversion and Controls 
flow diversion and controls involve the construction of berms, flow 
equalization uni ts ,  or similar devices t o  p r o h i b i t  stormwater runoff from 
contacting h i g h l y  contaminated areas w i t h i n  the production f a c i l i t y .  
the previous category of remedial action, the need to  implement flow diversion 
and controls would be easily just i f ied i f  one can establish that  such an 
action would significantly reduce the contaminant load carried by stormwater 
runoff. 

As w i t h  

Candidate Sources: 

- Stored Waste Inventory; 
- Metal Storage Areas; 
- In-Process Materials; 
- Deactivated Faci 1 i t  ies 

3.3.1.5 Source Removal and Onsite Treatment (and Disposal) 
The option of source removal and onsite treatment and disposal i s  analogous to 
the waste removal option previously discussed i n  Section 3.2.1.6. The primary 
difference i s  that the radiological or chemical materials stored i n  the 
production area are presently contained i n  drums, tanks, s i l o s ,  or other types 
of containers, and/or are better segregated and characterized than the wastes 
i n  the pits .  

Candidate Sources: 

- Thorium Inventory; 
- Stored Waste Inventory; 
- Underground Storage Tanks; 
- Metal Waste Storage Areas; 
- Currently Generated Wastes; 
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- Deactivated Faci l i t ies ;  
- K-65 Silos 

3.3.1.6 Source Removal and Offsite Disposal 
T h e  important points of discussion regarding source removal and o f f s i t e  
disposal have been adequately addressed i n  Sections 3.2.1.7 and 3.3.1.5, and 
need not be repeated here. 

Candidate Sources: 

- Thorium Inventory; 
- Stored Waste Inventory; 
- Underground Storage Tanks; 
- Metal Waste Storage Piles;  
- Currently Generated Wastes; 
- Deactivated Faci l i t ies ;  
- K-65 Silos 

3.3.1.7 Non-Removal W i t h  Improved Containment 
The al ternat ive of non-removal w i t h  improved containment can be compared t o  
the option of removal w i t h  onsite compliance disposal described i n  Section 
3.2.1.5. In the case of the production area wastes, however, the material i s  
d i rec t ly  accessible and can be overpacked or moved to  more environmentally 
controlled areas or improved holding f a c i l i t i e s  (e.g. aboveground tanks). 
eventual implementability of these options w i l l  be h i g h l y  dependent on 
regulatory constraints. 

0 
The 

Candidate Sources: 

- Thorium Inventory; 
- Stored Waste Inventory; 
- Underground Storage Tanks; 
- Metal Waste Storage Piles;  
- In-Process Materials; 
- Currently Generated Wastes 

3.3.1.8 Waste Minimization 
Waste minimization as a remedial action category would include any production 
or process modification that reduces the ultimate volume of waste produced. 
Pretreatment of waste streams would also be considered as a waste minimization 
action. I t  i s  expected that the development and analysis of such options f o r  a 
-COM000004 3-17 75 



390 
purposes of the FS wi l l  be well-coordinated w i t h  plant personnel. 
necessary due t o  the expertise involved and the need t o  maintain consistency 
w i t h  current and planned plant operations. 

T h i s  i s  0 
Candidate Sources: 

- Currently Generated Wastes 

3 .3 .1 .9  Waste Stream Segregation 
The proper segregation of low level radioactive, clean and hazardous wastes i s  
a cost effective practice to  minimize environmental impacts. Current waste 
segregation practices w i l l  be evaluated. 

Candidate Sources: 

- Currently Generated Wastes 

3 .3 .2  Informational Needs 
Several of the informational needs associated w i t h  production area sources are 
analogous to those previously described for waste area sources. These include 
the following: 

Characterization of Past and Current Releases 

- Counterpart: Nature of Wastes Stored (Section 3 .2 .2 .1 )  
- Affected Sources: Air Emissions 

Nature of Materials Stored and Waste Streams 

- Counterpart: Nature of Wastes Stored (Section 3 .2 .2 .1 )  
- Affected Sources: 

-Stored Waste Inventory; 
-Underground Storage Tanks; 
-Metal Storage Area; 
-1n-Process Materials ; 
-Currently Generated Wastes; 
-Thorium Inventory 

Regul atory Cons t r a i  n t  s 

- Counterpart: Regulatory Constraints (Section 3 . 2 . 2 . 9 )  
- Affected Sources: 

-A1 1 
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Potential for  Leachate Formation and Migration 

- Counterpart: Leakage Potential (Section 3 .2 .2 .3 )  
- Affected Sources: 

-Thor i um Inventory ; 
-Stored Waste Inventory; 
-Metal Waste Storage Areas; 
-Underground Storage Tanks; 
-1n-Process Materials 

3 . 3 . 2 . 1  Depositional Patterns 
An understanding of the depositional patterns associated w i t h  particulate 
emissions is  important for three reasons. F i r s t ,  the degree of risk result ing 
from such emissions, and hence the need for and extent of remedial action, i s  
dependent on the depositional patterns and the corresponding doses reaching 
o f f s i t e  receptors. Second, the types of depositional patterns could indicate 
the types of source modifications that could a l t e r  these patterns. Finally, 
such information on environmental fa te  and transport can be used for a 
Cali bration of the atmospheric transport model. 

Affected Source: 

- Air Emissions 

3 .3 .2 .2  Potential for  Contaminant Resuspension and Transport 
Any problems w i t h  the stormwater system would be non-existent i f  the runoff 
was not s l i g h t l y  contaminated w i t h  radionucl ides and possibly hazardous 
chemicals. A basic issue, therefore, is the likelihood of stormwater runoff 
t o  resuspend and transport contaminated soi 1 par t ic les  i n  the immedi a te  
vicini ty  of his tor ic  contamination sources. 
mechanism could influence the assessment of flow diversion and control options 
i n  the FS. 

A bet ter  understanding of t h i s  

Affected Sources: 

- Oeactivated Fac i l i t i es  
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3.3.2.3 P o t e n t i a l  f o r  Leakage 

The p o t e n t i a l  f o r  leakage i s  used i n  t h i s  case t o  account f o r  any s t r u c t u r a l  
d e f i c i e n c i e s  i n  pipes, drums, tanks, channels, e tc .  t h a t  would r e s u l t  i n  an 

unplanned p o i n t  d ischarge o f  contaminants t o  the  adjacent environment. Not 
o n l y  i s  t h e  i d e n t i f i c a t i o n  and c h a r a c t e r i z a t i o n  of such discharges impor tant  
t o  a f u l l  understanding o f  the s i t e  problems, b u t  responsive remedial a c t i o n s  
a re  t y p i c a l l y  s t ra igh t fo rward .  The p o t e n t i a l  f o r  leakage must a l so  cons ide r  

any d e t e r i o r a t i o n  o f  the var ious t ranspor t  and storage u n i t s  so t h a t  
p reven ta t i ve  measures can be used t o  avoid f u t u r e  releases. 

A f f e c t e d  Sources: 

- Stored Waste Inventor ies;  
- Thorium Inventory;  
- Underground Storage Tanks; 
- Metal Waste Storage P i l es ;  
- In-Process Mater ia ls ;  
- C u r r e n t l y  Generated Wastes 

3.3.2.4 P o t e n t i a l  f o r  Environmental M i q r a t i o n  
The p o t e n t i a l  f o r  environmental m ig ra t i on  i s  p r i m a r i l y  associated w i t h  t h e  

movement o f  contaminants from those waste sources where an episodic  re lease  o f  
l i q u i d  wastes could occur. The stored drums and the underground storage tanks 

0 
t y p i f y  such sources. The eventual r e s o l u t i o n  o f  t h i s  issue i n  the  R I  w i l l  

depend p r i m a r i l y  on an assessment o f  any p o s i t i v e  containment measures and t h e  
c h a r a c t e r i s t i c s  o f  t he  under ly ing s o i l s  and hydrogeologic s e t t i n g .  

A f f e c t e d  Sources: 

- Thorium Inventory;  
- Stored Waste Inventor ies;  
- Underground Storage Tanks 

3.3.2.5 U l t i m a t e  Source o f  Waste Streams 
The ana lys i s  o f  waste min imizat ion opt ions and waste stream segregat ion 
r e q u i r e s  an understanding o f  the source and mod i f i ca t i ons  o f  t he  waste stream 
throughout t h e  corresponding processes. It i s  expected t h a t  much o f  t h e  

necessary i n f o r m a t i o n  t o  address t h i s  issue w i l l  be a v a i l a b l e  from p l a n t  

personnel and process diagrams, although some process l i n e  sampling may be 
necessary t o  f i l l  in format ion gaps o r  f o r  conf i rmatory purposes. 
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Affected Source: 

- In-Process Materials; 
- Currently Generated Wastes 

3 . 3 . 3  Summary 
Figure 3 . 3  has been prepared t o  summarily re la te  the potential remedial 
actions, informational needs, and investigative tasks associated w i t h  the 
production area sources. 
of the sources, as evidenced i n  the previous discussions. 
en t r ies  i n  Figure 3 . 3  are different than those i n  Figure 3 . 2 ,  many of the 
investigative tasks necessary to gain the information are of the same type. 
The technical ac t iv i t ies  common to  these tasks are presented w i t h i n  the 
framework of an RI work plan i n  Section 4.0. 

The entr ies  are varied due t o  the dissimilar nature 
Whereas many of the 

3 . 4  ON-SITE RECEPTORS AND PATHWAYS 
The potential remedial actions and information needs for the onsite receptors 
and pathways are generally comprised of a combination of those associated w i t h  

contaminant sources a t  the waste areas and production area. An e f f o r t  w i l l  be 
made, therefore, t o  make use of the information presented i n  Sections 3 . 2  and 
3 . 3 ,  while h i g h l i g h t i n g  any important differences. 

3.4 .1  Potential Remedial Actions 
Two of the six remedial actions identified i n  Figure 3 . 3  have been treated i n  

a previous section. These include: 

Surface Runoff Diversion and Control 

- Counterpart: Flow Diversion and Controls (Section 3 . 3 . 1 . 4 )  

- Candidate Receptors/Pathways: 

-Storwater System: 
-Surf ace Drai nageways ; 
-Effluent Line: 
-Clear Well 

Repai r/Repl ace U n i t  

- Counterpart: Repair/Replace E x i s t i n g  Units (Section 3 . 3 . 1 . 3 )  
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- Candidate Receptors/Pathways: Main Effluent Line; Clear Well; 
S tormwater System 

The remaining potent ia l  remedial act ions a re  described below. 

3.4.1.1 Channel Lining 
The a l t e r n a t i v e  of channel l i n i n g  i s  applicable only t o  well- defined 
drainageways t h a t  are  current ly  underlain by e i t h e r  natural  s o i l s  or  deposited 
sediments. 
leakage of po ten t ia l ly  contaminated surface water runoff t o  the underlying 
unsaturated zone, and t o  prohib i t  d i r ec t  contact w i t h  previously contaminated 
bottom matr ia ls .  A variat ion to  th i s  a l t e rna t ive  would be t o  remove the 
contaminated s o i l s  and sediments p r io r  t o  l i n i n g .  The implementation of o ther  
types of potent ia l  remedial act ions,  such as flow equal izat ion and surface 
water divers ion and cont ro ls ,  may grea t ly  reduce the need f o r  and cos t -  
e f fec t iveness  of channel l i n i n g .  

The purpose of channel l i n i n g  is two fold: t o  e l iminate  the 

Candidate Receptors/Pathways: 

- Stormwater System; 
- Surface Drainageways 

3 .4 .1 .2  Soil/Sediment Removal 
The removal and disposal of contaminated s o i l s  o r  sediments would represent  an 
immediate severance of an environmental pathway of contaminants t o  
groundwater, surface waters, b i o t i c ,  and possibly publ  i c  heal th  receptors.  
The  permanency of the solut ion would, however, require  a concurrent 
e l iminat ion of the contaminant sources. Two important decision issues would 
accompany any so i l  o r  sediment removal option. These a re  the disposal issue, 
w h i c h  would be dependent on both the volume and character  of the mater ia l s  

t o  be removed, and the ta rge t  level of residual contamination t h a t  would be 
acceptable from publ  ic health and envioronmental standpoints.  

Candidate Receptors/Pathways: 

- Stormwater System; 
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- Surface Drainageways; 
- Main Effluent Line; 
- Clear Well; 
- Surface Soils; 
- Subsurface Soils 

3 . 4 . 1 . 3  Groundwater Pumping and Treatment 
Groundwater pumping and treatment represents a commonly u t i 1  ized approach for 
ground water remediation i n  those cases where chemicals released from waste 
materials have already migrated away from the source. Any such actions would 
have t o  meet clean-up standards as provided i n  Section 121 of SARA, including 
s t a t e  applicably or relevant and appropriate requirements ( A R A R ' s ) .  

Conditions most favorable f o r  t h i s  alternative are a well-defined, 
undirectional plume of limited extent and an aquifer i n  which pumping can be 
reasonably control led. 
res t r ic ted  i n  a h i g h l y  permeable aquifer of great depth and la te ra l  extent, or 
i f  recharge from surface water bodies represents a h i g h  percentage of flow 
contribution due t o  the concomitant dilution of the chemicals and the lack of 
effectiveness i n  treating the resultant low-concentration waste stream. 
Regional sources of ground water pollutants that could be drawn into the 
pumping well would also reduce the effectiveness of th i s  alternative.  

The feas ib i l i ty  of this alternative may be severely 

I n  terms of these general c r i t e r i a  for  feas ib i l i ty  and effectiveness, 
conditions a t  the FMPC w i l l  be evaluated i n  the FS based on information and 
data gained i n  the RI. For example, other sources of  o f f - s i te  ground water 
contamination have not yet been substantiated and may not be a factor.  

One variation of this  option would be to  strategically locate pumping wells so 
as t o  offset  other pumping s t resses ,  and thus to  modify local groundwater flow 
patterns. 
by predictive models, however, and consideration would have to be given to  
both the effects  on existing production wells and any temporal changes t h a t  
would occur i f  other wells are temporarily or permanently s h u t  down. 
possible need to  t r e a t  the pumped water would considerably affect  the cost of 
th i s  option. 

The success of such an action would be very d i f f i c u l t  t o  establish 

A 
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Candidate Receptors/Pathways: 

- Groundwater Below the FMPC 

3.4.1.4 Clean S o i l  Cover 

The implementation o f  a c lean s o i l  cover over h i g h l y  contaminated s o i l s  would 

e l i m i n a t e  any problems associated w i t h  d i r e c t  human contact  and stormwater 
runof f  contact .  

groundwater would remain unless an impermeable cover m a t e r i a l  i s  used, and 
e f f e c t s  on f l o r a  would no t  be t o t a l l y  e l iminated i f  the  r o o t  zone extends t o  
t h e  under l y ing  contaminated s o i l s .  
t h i s  o p t i o n  can, therefore,  be expected: 

However, t he  p o t e n t i a l  contamination o f  under l y ing  

Only a very l o c a l i z e d  implementat ion o f  

Candidate ReceptorslPathways: 

- Surface So i l s ;  
- Subsurface S o i l s  

3.4.2 In fo rma t iona l  Needs 

Many o f  t h e  i n fo rma t iona l  needs associated w i t h  the  i n i t i a l  recep to rs  and 

pathways have been t rea ted  i n  prev ious sections. These inc lude:  

P o t e n t i a l  f o r  Contamination o f  Groundwater 

- Counterpart:  Leakage P o t e n t i a l  (Sect ion 3.2.2.3) 
- A f fec ted  Receptors/Pathways: 

-Stormwater System; 
-Surface Drainageways; 
-Surface S o i l s  

Hydrogeo 1 og i c Set t i ng 

- Counterpart:  Local Hydrogeologic S e t t i n g  (Sect ion 3.2.2.4) 
- A f fec ted  Receptors/Pathways: 

-Stormwater O u t f a l l  D i t ch ;  
-Drainages a t  Waste Areas; 
-Main E f f l u e n t  Line; 
-Clear Well 

e 
Condi t ion o f  U n i t / P o t e n t i a l  f o r  Leakage 

- Counterpart:  P o t e n t i a l  f o r  Leakage (Sect ion 3.3.2.3) 
- Affected Receptors/Pathways: 
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-Main E f f l u e n t  Line; 
-Clear Well 

E f f e c t s  on Surface Runoff 

- Counterpart:  P o t e n t i a l  f o r  Contaminant Resuspention/Transport 
(Sect i o n  3.3.2.2) 

- A f fec ted  Receptors/Pathways: Surface So i l s ;  Subsurface Orainageways 

Other i n fo rma t iona l  needs no t  accounted f o r  above w i l l  be descr ibed i n  the 

f o l l o w i n g  sect ions.  

3.4.2.1 

For t h e  FS, t he  need f o r  and ex ten t  o f  any remedial a c t i o n  must be evaluated 

w i t h  respect  t o  a basel ine understanding o f  the problem. 

e x t e n t  o f  s o i l  and sediment contaminat ion represent impor tant  aspects o f  t h e  

problem d e f i n i t i o n .  Not on l y  do these issues de f i ne  the  volume o f  s o i l  or 
sediment t o  be removed o r  otherwise remediated, bu t  they a l s o  are a 

cons ide ra t i on  i n  d isposal  o r  t reatment requirements. Most problems 

o r i g i n a t i n g  i n  s o i l s  and sediments, i nc lud ing  the  p u b l i c  h e a l t h  r i s k s  and 

environmental impacts, are a l s o  d i r e c t l y  r e l a t e d  t o  the  nature and ex ten t  o f  

t h e  contamination. 

Nature and Extent o f  Soil/Sediment Contamination 

The nature and 

@ 

A f f e c t e d  Receptor/Pathways: 

- A l l  ( w i t h  the except ion o f  Groundwater Below the  FMPC: see below) 

3.4.2.2 Nature and E x t e n t  o f  Groundwater Contamination 

Th is  i n fo rma t iona l  need represents a basel ine issue s ince i t  de f ines  t h e  

bounds o f  t h e  groundwater e f f e c t s  t h a t  must be addressed i n  the  r i s k  

assessment and f e a s i b i l i t y  study. 

impacts associated w i t h  FMPC operat ions are o f  p a r t i c u l a r  relevancy t o  t h e  

assessment o f  t h e  no-act ion a l t e r n a t i v e  and the  groundwater pumping and 

t reatment  a1 te rna t i ve .  

i s  a l s o  important s ince any problems a t  o f f s i t e  groundwater receptors  are 

d i r e c t l y  r e l a t e d  t o  o n s i t e  cond i t i ons  and what "crosses t h e  fence l i n e " .  

p o t e n t i a l  a p p l i c a t i o n  of groundwater q u a l i t y  standards as a clean-up c r i t e r i o n  

would a l so  d i c t a t e  t h a t  a q u a n t i f i c a t i o n  o f  the nature and ex ten t  o f  o n s i t e  

The nature and extent  o f  any groundwater 

The c h a r a c t e r i z a t i o n  o f  onsi t e  groundwater c o n d i t i o n s  

The 
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groundwater contamination be achieved. a 

Affected Receptors/Pathways: 

- Groundwater Below the FMPC 

3 . 4 . 2 . 3  Relative Source Contributions 
The feas ib i l i ty  and effectiveness of several remedial action alternatives are 
dependent on a knowledge of  the various source terms for two principal 
reasons. 
served i f  controls of the major source terms are concurrently implemented. 
Second, the pr ior i t izat ion or  location of  some actions would l ikely be a 
function of the type and magnitude of the sources. Some options could also be 
impacted i f  upstream or upgradient sources of contamination exis t .  The 
observed presence of radionuclides i n  the Great Miami River a t  the Ross-Venice 
Bridge i s  an example of the l a t t e r  issue. 

First, the long-term effectiveness of the actions would be bet ter  

Affected Receptors/Pathways: 

3.4.2.4 
A1 though 
observed 
the ra te  
the risk 
re la t ive  
terms of 

All ( t o  varying degrees) 

Mass Flow Rate to  Receiving Streams 
various concentrations of surface water Contamination have been 
i n  the receptor and pathway elements, a more c r i t i c a l  parameter i s  
a t  which contaminant mass i s  entering receiving waters. 
and impacts a t  receptor locations depend on mass f l u x ,  b u t  the 
contributions from a number of sources should also be compared i n  
re la t ive mass f l u x  for  purposes of priorit izing response actions. 

Not only do 

An 
example i s  the main effluent l ine,  the mass f l u x  from w h i c h  is  an extremely 
small percentage of the background mass flux i n  the Great Miami River due to  
the large disparity i n  flow rates. 

Affected Receptors/Pathways: 

- All 

3.4.2.5 Impacts on Flora and Fauna 
Surface s o i l s  represent a t  pathway/receptor element for  which a viable plant 0 
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and/or animal community is important 
purposes. Livestock grazing i s  a cr 
on potentially contaminated soils.  
impacts of environmental releases t o  
by the f lora  and fauna. Similar con 

390 
for e i ther  environmental or use 
t ica l  element related t o  grasses growing 
herefore, an assessment of the overall 
so i l s  must consider the degree of uptake 
erns ex is t  t o  a lesser degree f o r  other 

receptor/pathway elements, and w i l l  be addressed as necessary i n  the RI.  

Affected ReceptorslPathways: 

- Surface Soi 1s 

3 . 4 . 2 . 6  Effects of Other Pumping Stresses 
The assessment of groundwater pumping and treatment a1 ternatives must consider 
the e f fec ts  of existing pumping stresses on the performance of the proposed 
system. I n  t u r n ,  any negative effects of new pumping wells on the existing 
systems must also be understood. The potential use of pumping wells t o  o f fse t  
the e f fec ts  of other pumping operations, and hence to  control groundwater flow 
patterns near the FMPC, has been discussed previously. 

Affected Receptors/Pathways: 

- Groundwater Below the FMPC 

3.4.2.7 Rate and Dispersion of Groundwater Flow 
A complete understanding of local groundwater flow patterns i s  a basic 
requirement for  other investigative tasks (e.g., the modeling study and risk 
assessment) and the feas ib i l i ty  s tudy .  The net f l u s h i n g  ra te  of the aquifer 
is an important, technical issue i n  the assessment of plume migration and 
potential remedial actions (e.g., the groundwater pumping/treatment 
a l ternat ive) .  The importance of th i s  issue centers on the time required t o  
observe the benefits of source controls a t  receptor locations, which i f  short 
enough would reduce the need for response actions a t  the receptors. 
vertical  and horizontal dispersion of groundwater flow i n  porous media tends 
t o  "spread" the contaminants and effectively reduce concentrations w i t h  
distance from the source. T h i s  process w i l l  be incorporated into the 
groundwater model. 

The 
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Affected Receptor/Pathways: 

- Groundwater Below the FMPC 

3.4.2.8 Contaminant Attenuat ion and Transformation 

Radiological  and hazardous chemical const i tuents  i n  a soil-groundwater ma t r i x  

are subject  t o  numerous types of  physiochemical processes tha t  r e s u l t  i n  

e i t h e r  an actual  reduct ion i n  contaminant mass (e.g., f i r s t  order decay), o r  

an entrapment of contaminants w i th in  the soi  1 matr ix  (e.g. , chemical 

adsorpt ion).  

contaminant plume w i th  distance from the source, and a re ta rda t ion  i n  the r a t e  

of movement of the contaminants. 

importance due t o  the concomi tan t  reduct i on  i n  contaminant dose reaching 

receptor loca t ions  v i a  groundwater pathways. 

i n  the unsaturated zone, thereby reducing the contaminant concentrations 

reaching the aqui fqrs  as a r e s u l t  o f  environmental releases from waste areas, 

drainageways, contaminated so i l s ,  etc. Various modeling techniques are 

ava i l ab le  t o  incorporate the e f fec ts  o f  a t tenuat ion mechanisms i n t o  the 

The net r e s u l t  o f  each type o f  process i s  an at tenuat ion o f  the 

Such at tenuat ion mechanisms a r e  of obvious 

The same mechanisms a1 so occur 

analys is  of contaminant migrat ion i n  the R I .  

be used f o r  c a l i b r a t i o n  purposes. 

Groundwater monitor ing data w i l l  

A f fected Receptors/Pathways: 

- Groundwater Below the FMPC; 
- Surface Soi ls;  Subsurface So i l s  

3.4.2.9 Surcharqe/F lood i ng Potent i a1 

The surcharge o f  the stormwater system can r e s u l t  i n  contaminated surface 

water runo f f  bypassing the appropriate discharge po in t  and enter ing more 

c r i t i c a l  environments such as unl ined drainageways. I n  addi t ion,  the 

p o t e n t i a l  f o r  the runof f  t o  contact contaminated s o i l s  increases i f  

surcharging o f  the system causes loca l i zed  ponding. This issue w i l l  be 

minimized upon completion of the FMPC equal izat ion basin, and may not  be a 

c r i t i c a l  determinant i n  the FS. 

Af fected Sources: 

- Stormwater System; - Surface Drainageways 
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3.4.3 Summary 

F igure 3.4 i s  a sumnary o f  the p o t e n t i a l  remedial a c t i o n  a l t e r n a t i v e s  f o r  

ons i  t e  recep to rs  and pathways and the associated i n fo rma t iona l  needs. 
i n v e s t i g a t i v e  tasks being proposed t o  s a t i s f y  the  i n fo rma t iona l  needs a re  a l s o  
presented i n  t h e  f i g u r e .  
Sec t i on  4.0. 

The 

The l a t t e r  r e l a t i o n s h i p  i s  f u r t h e r  developed i n  

3.5 OFF-SITE RECEPTORS AND PATHWAYS 

3.5.1 P o t e n t i a l  Remedial Act ions 

For purposes o f  t h i s  p re l im ina ry  eva lua t i on  t o  focus RI/FS a c t i v i t i e s ,  t h e  
most f e a s i b l e  response act ions f o r  the  f i v e  environmental receptors  would 

appear t o  be o r i e n t e d  toward the reduc t i on  o r  e l i m i n a t i o n  o f  the sources o r  

pathways o f  contaminants t o  these receptors. 
a c t i o n s  have been addressed i n  d e t a i l  i n  r e l a t i o n  t o  the s p e c i f i c  sources and 

recep to rs  i n  prev ious sect ions,  and need no t  be repeated i n  t h i s  sect ion.  The 

i n c l u s i o n  o f  o n l y  source and pathway remedial ac t i ons  i n  t h i s  p lanning 
exerc ise does n o t  e l i m i n a t e  other  a l t e r n a t i v e s  (e.g., o f f - s i t e  s o i l  and ground 
water clean-up) from being evaluated i n  the  FS. 
r i s k  assessment w i l l  determine whether o the r  ac t i ons  w i l l  have t o  be 

considered . 

The corresponding remedial 

0 
The r e s u l t s  of t h e  R I  and 

O f f s i t e  c o n t r o l  o f  p a r t i c u l a t e  emissions r e s u l t s  on l y  from source c o n t r o l  

ons i te .  The pumping and treatment o f  contaminated groundwater a t  o f f s i t e  
l o c a t i o n s  i s  e n t i r e l y  analogous t o  the  o p t i o n  described i n  Sect ion 3.4.1.3 f o r  
o n s i t e  groundwater. The hydrogeologic s e t t i n g  and general s i t e  cond i t i ons  
descr ibed i n  Sect ion 3.4.1.3 could prove t o  be more pronounced a t  o f f s i t e  
l oca t i ons ,  and t h e  eventual implementation o f  an o f f s i t e  pumping and t reatment  
system may n o t  prove t o  be a v i a b l e  remedial act ion.  
study and r i s k  assessment w i l l  be used i n  assessing the e f fec t i veness  o f  t h i s  

o p t  i on. 

The proposed modeling 

The a l t e r n a t i v e  of contaminated sediment removal has a l so  been g e n e r a l l y  

addressed i n  prev ious sect ions.  Two p o i n t s  s p e c i f i c  t o  Paddy's Run and the-. 

Great M i a m i  R i ve r  are: a 
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The general sand and gravel nature of the sediments i n  Paddy's Run 
and the Great M i a m i  River would not be conducive t o  contaminant 
adsorption and entrapment. 
l i k e l y  be focused on deposi t ional  areas near bends and zones o f  
ponding. 
hypothes i s . 

Therefore, any removal operations w i  11 

Sampling during the R I  w i l l  be used t o  confirm t h i s  

Due t o  the r e l a t i v e l y  high flow v e l o c i t i e s  i n  the Great Miami River, 
the assessment o f  any sediment removal operat ion w i l l  have t o  consider 
the po ten t i a l  f o r  contaminant release and transport  during removal. The 
net environmental e f fec t  may be worse than the current, no-action 
condi t ion.  Periods of  no f l o w  would e l iminate t h i s  concern i n  the case 
o f  Paddy's Run. 

Another a l t e rna t i ve  that  has been addressed i n  previous sections , but which 

has elements pecu l ia r  t o  Paddy's Run, i s  channel l i n ing .  The purpose o f  

channel l i n i n g  would be t o  e l iminate the po ten t i a l  f o r  leakage o f  contaminants 

t o  under ly ing s o i l s  and groundwater. 

have s i g n i f i c a n t  impacts on stream ecology i n  general. I n  addi t ion,  

groundwater discharge to  o r  from Paddy's Run would be correspondingly 

el iminated, which could adversely modify migrat ion patterns. 

channel l i n i n g  i n  the FS w i l l  have t o  balance these c o n f l i c t i n g  e f fec ts .  

On the other hand, channel l i n i n g  would 

An evaluat ion o f  

Since the harvest ing of any contaminated p lan ts  and aquatic organisms would 
a 

necessar i ly  destroy the same receptors tha t  are t o  be "protected" by the 

response act ions,  t h i s  opt ion would only be considered i n  terms o f  e l im ina t i ng  

an environmental pathway of which the contaminated p lants  or  organisms are a 

c r i t i c a l  element. The ecological  sampling t o  be conducted as pa r t  o f  the R I  

w i l l  he lp  t o  c l a r i f y  t h i s  issue. 

3.5.2 Informat ional  Needs 

A review o f  the informational needs associated w i th  the environmental 

receptors ind icates a high degree o f  dup l i ca t ion  w i th  the informat ional  needs 

described i n  previous sections. For consistency o f  presentation, a cross- 

referencing w i th  the appropriate sections w i l l  be provided below. One 

exception t o  the general format i s  the reg ional  aqui fer  receptor, which 

dupl icates exact ly  the ons i te  groundwater issue i n  both the types o f  p o t e n t i a l  

remedial act ions and the associated informational needs. For t h i s  reason, a 

general reference i s  made t o  the contents o f  Section 3.4 ra ther  than an 

element-by-element reference. a 
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The f o l l o w i n g  summaries prov ide a general cross-referenc ing t o  o the r  sect ions:  a 
Nature and Extent o f  Contamination 

- Counterpart:  Nature and Extent o f  Soi l /Sediment Contamination 
(Sect i o n  3.4.2.1) 

- A f f e c t e d  Receptors: 

-Paddy's Run; 
-Great M i a m i  River; 
- F l o r a  and Fauna; 
-Regional Aqu i fe r  

e P o t e n t i a l  f o r  Contamination o f  Groundwater 

- Counterpart:  Leakage P o t e n t i a l  (Sect ion 3.2.2.3) 

- A f f e c t e d  Receptors: 

-Paddy's Run; 
-Great M i a m i  River 

Local Hydrogeologic S e t t i n g  

- Counterpart:  Local Hydrogeologic S e t t i n g  (Sect ion 3.2.2.4) 

- A f f e c t e d  Receptors: 

-Paddy's Run; 
-Great M i a m i  R iver  

R e l a t i v e  Source Contr ibut ions 

- Counterpart:  Re la t i ve  Source Con t r i bu t i ons  (Sect ion 3.4.2.3) 

- A f f e c t e d  Receptors: 

-A1 1 

Mass Flow Rate 

- Counterpart:  Mass Flow Rate t o  Receiv ing Streams (Sect ion 3.4.2.4) 

- A f f e c t e d  Receptors: 

-Paddy's Run; 
-Great M i a m i  R iver  

Impacts on Indigenous F l o r a  and Fauna 

-COM000004 3-33 



390 

- Counterpart:  Impacts on F l o r a  and Fauna (Sect ion 3.4.2.5) 

- Af fected Receptors: 

-A1 1 

. Sediment Resuspension P o t e n t i a l  

- Counterpart:  P o t e n t i a l  f o r  Contaminant Resuspension/Transport 
(Sect ion 3.3.2.2) 

- Af fected Receptors: 

-Great M i a m i  R iver  
-(Paddy's Run t o  a lesser  ex ten t )  

3.5.3 Summary 

F igu re  3.5 presents, i n  summary form, the r e l a t i o n s h i p  among p o t e n t i a l  
remedial act ions,  i n fo rma t iona l  needs, and the proposed i n v e s t i g a t i v e  tasks 

f o r  t he  o f f s i t e  pathways and environmental receptors  o f  concern t o  t h i s  R I /FS .  

3.6 POTENTIAL EXPOSURE PATHWAYS TO THE PUBLIC 

3.6.1 P o t e n t i a l  Remedial Act ions 
Most remedial  ac t i ons  t o  respond t o  human exposure t o  contaminants a re  

associated w i t h  t h e  reduc t i on  o r  e l i m i n a t i o n  o f  t h e  sources and pathways o f  
contaminants t o  these receptors. These act ions,  which have been addressed i n  

d e t a i l  i n  t he  respec t i ve  sect ions on waste sources and pathways, do n o t  
p h y s i c a l l y  i n v o l v e  t h e  receptors  themselves. Thus, t he  i n fo rma t iona l  needs 

r e l a t e d  t o  source and pathway opt ions are s imply referenced back t o  prev ious 

sect ions.  
t h e  associated r i s k s .  Although no t  o f  c r i t i c a l  importance t o  the  engineer ing 

f e a s i b i l i t y  o f  source and pathway con t ro l s ,  these issues could be c r i t i c a l  t o  

a de te rm ina t ion  o f  t he  need f o r  and ex ten t  o f  t he  act ions.  

Two except ions are the nature o f  contaminat ion a t  each recep to r  and 

The remaining remedial act ions address the  receptors  themselves, and i n  turn 
a re  dependent s o l e l y  on the condi t ions (and associated r i s k s )  a t  the r e c e p t o r  

l oca t i ons .  These a re  described i n  the  f o l l o w i n g  sect ions.  
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3.6.1.1 A l t e r n a t e  Water Supply 

I f  t h e  f i n a l  recommendation o f  the proposed R I / F S  i s  t h a t  no a q u i f e r  remedial  

a c t i o n  i s  necessary as long as the groundwater i n  the  immediate v i c i n i t y  o f  

t he  s i t e  i s  n o t  used as a potable water supply, i t  may be c o s t - e f f e c t i v e  t o  

develop an a l t e r n a t e  water supply f o r  t he  af fected populat ions.  
a l t e r n a t e  water supply would a l so  be a poss ib le  i n t e r i m  measure du r ing  a 

p e r i o d  o f  f l u s h i n g  i f  source c o n t r o l s  are shown t o  represent an e f f e c t i v e ,  

long-term response a c t i o n  t o  groundwater clean-up. The a l t e r n a t e  supply could 

take t h e  form o f  a new w e l l  i n  a non-impacted aqui fer ,  o r  the use o f  s torage 

f a c i l i t i e s  and imported water a t  each user l oca t i on .  The use o f  a r e g i o n a l  
d i s t r i b u t i o n  system is  l i m i t e d  by the  low-density development and the  l a r g e  

The use o f  an 

d is tances between users. 

Candidate Receptor: 

- I n g e s t i o n  

3.6.1.2 Treatment a t  t he  Ta 

The treatment o f  potable water suppl es a t  t he  user  l oca t i ons  represents b o t h  

an a l t e r n a t i v e  t o  an a1terna:e water supply and a v a r i a t i o n  on the  groundwater 
pumping and treatment a1 te rna t i ve .  The reasons f o r  groundwater t reatment a t  

t h e  tap  would be s i m i l a r  t o  those j u s t  descr ibed f o r  an a l t e r n a t e  water 

supply. 
a v a i l a b i l i t y  o f  appropr ia te treatment technologies, which w i l l  be i d e n t i f i e d  

and evaluated i n  the  FS. The Ohio Department o f  Heal th  w i l l  be consul ted as 

t o  the  a c c e p t a b i l i t y  o f  such systems f o r  p r i v a t e  use before any r e l a t e d  

remedial a c t i o n  scenarios are developed and evaluated i n  d e t a i  1. 

' 
The f e a s i b i l i t y  o f  t h i s  a l t e r n a t i v e  would be d i r e c t l y  r e l a t e d  t o  t h e  

A f f e c t e d  Receptors: 

- I n g e s t i o n  

3.6.1.3 Access o r  Use R e s t r i c t i o n s  
One passive a l t e r n a t i v e  t o  reduce the r i s k s  associated w i t h  d i r e c t  con tac t  and 

i n g e s t i o n  exposure modes i s  t o  r e s t r i c t  access t o  and the use o f  a f fec ted  
environments. Whereas t h i s  i s  already the case w i t h i n  FMPC boundaries, access 

t o  and use of  o f f s i t e  areas such as the Great M i a m i  R iver  are no t  a 
-COM000004 3-36 94 
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r e s t r i c t e d .  The impos t i o n  o f  such r e s t r i c t i o n s  would have wide-rang 

R e s t r i c t i o n s  could a l so  be extended t o  r e s t r a i n t s  community impacts. 
ng 
on t h e  

Access and use use o f  FMPC areas f o r  crop product ion and l i v e s t o c k  grazing. 
r e s t r i c t i o n s  do n o t  appear t o  be warranted ou ts ide  the  FMPC areas. 

r i s k  assessment w i l l  address t h i s  issue. 

The R I  

Af fected Receptors: 

- D i r e c t  Contact; 
- I n g e s t i o n  

3.6.2 I nformat i  onal Needs 

The nature o f  contaminat ion a t  each receptor  i s  obviously important t o  a 

de te rm ina t ion  o f  the need f o r  and extent  o f  remedial act ions,  s ince i t  

es tab l i shes  the  past and p o t e n t i a l  exposure doses. The need t o  q u a n t i f y  bo th  

t h e  c u r r e n t  and res idua l  r i s k s  t o  exposed populat ions has been p r e v i o u s l y  

addressed, and i s  no t  repeated i n  t h i s  sect ion.  

3.6.3 Summary 

The r e l a t i o n s h i p  among p o t e n t i a l  remedial act ions,  i n fo rma t iona l  needs, and 

t h e  proposed R I  a c t i v i t i e s  f o r  the p o t e n t i a l  exposure pathways t o  the  p u b l i c  

i s  presented i n  F igure 3.6. 
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4.0 T E C H N I C A L  APPROACH: R E M E D I A L  INVESTIGATION 

The scope of work f o r  the remedial invest igat ion phase of the si te-wide RI/FS 
has been formulated i n  accordance w i t h  the model statement of work i n  the 
FFCA. As such, the scope of work i s  of the following eight  tasks:  

Task 1 - 
Task 2 - 
Task 3 - 
Task 4 - 
Task 5 - 
Task 6 - 
Task 7 - 
Task 8 - 

Description of Current S i tua t ion  
Work Plan Requirements 
S i t e  Investigation 
S i t e  Investigation Analysis 
Laboratory and Bench-Scale Studies 
Reports 
Additional Requirements 
Community Re 1 a t  i ons Support 

W i t h  the  exception of Task 3 ( S i t e  Inves t iga t ion) ,  the technical approach t o  
accomplish these eight  tasks  i s  f u l l y  described i n  the following sect ions.  
The descr ip t ion  of the s i t e  invest igat ion phase of the work i s  l imited t o  a 
concise statement of the object ives ,  scope, and j u s t i f i c a t i o n  f o r  frequency, 
and the various types of f i e l d  a c t i v i t i e s  t o  be conducted. 
on each type  of a c t i v i t y  a re  i n  a detai led sampling plan, the sect ions of 
which d i r e c t l y  coincide w i t h  the  breakdown of a c t i v i t i e s  i n  Section 4.2 of 

Additional d e t a i l s  

t h i s  work plan. 

The scope of work included i n  t h i s  work plan i s  based on the current  
understanding of s i t e  conditions and ant ic ipated RI f i n d i n g s .  Revisions may 
be necessary t o  ensure t h a t  the object ives  a re  s a t i s f i e d  a s  a more complete 
information base is  developed d u r i n g  the progress of the R I .  

4.1 TASK 1: DESCRIPTION OF CURRENT SITUATION 
A compilation and review of documents and ana ly t ica l  data  per t inent  t o  the 
FMPC was undertaken concurrent w i t h  the preparation of t h i s  work plan t o  
compile an informational base f o r  determination of da ta  gaps. I n  addi t ion ,  an 
i n i t i a l  s i t e  reconnaissance was conducted i n  order t o  f i e l d  ver i fy  the 
conditions assumed i n  the preparation of t h i s  work plan. Observations of 
the surface conditions of the s i t e  were made 
re la ted  t o  direct  contact w i t h  exposed waste 0 

t o  ascer ta in  any health concerns 
material  or po ten t ia l ly  
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contamin$f;&d s o i l s .  
ground water,  surface water, sediment, s o i l ,  waste, and other  types of 

The s i t e  conditions were also evaluated t o  determine 

sampling locat ions.  

The review and c r i t i c a l  evaluation of the ex is t ing  informational base is a 
continuing a c t i v i t y .  
result of the review of the exis t ing information i s  reported as  Task 1 - 
Description of Current Si tuat ion.  T h i s  task del iverable  summarizes the 
set t ing,  locat ion,  per t inent  area boundary fea tures ,  general s i t e  physiography 
and hydrogeology, and the h is tor ica l  use of the FMPC f o r  the treatment,  
s torage,  and disposal of both hazardous and radioact ive materials.  A his tory  
of response ac t ions ,  permit requirements, and a def in i t ion  of  boundary 
conditions f o r  the R I / F S  w i l l  be addressed. The nature and extent of the 
environmental problems associated w i t h  the FMPC a re  summarized i n  terms of the 
actual and poten t ia l  o f f - f a c i l i t y  and on-facil  i t y  health and environmental 
e f f ec t s .  

The understanding of the current  s i t ua t ion  gained as a 

Sections 2.0 .and 3.0 of t h i s  work plan present the preliminary understanding 
of the problem and the preliminary evaluation completed as par t  of Task 1. 
These sec t ions  were prepared t o  be t t e r  focus the understanding of the cur ren t  
s i t u a t i o n  t o  the s i tewide RI/FS. 

4.2  TASK 2: WORK PLAN REQUIREMENTS 
I n  addi t ion  t o  the work plan presented herein,  the a c t i v i t i e s  completed under  
Task 2 i n c l u d e d  the preparation and review of six supporting documents t h a t  
d i r e c t  and control  the technical a c t i v i t i e s  t o  be conducted d u r i n g  the RI.  
These include: 

Sampling Plan - The primary purpose of the Sampling Plan is t o  
provide j u s t i f i c a t i o n  and spec i f i c  methodological and control 
guidance f o r  a l l  f i e l d  work t o  be conducted d u r i n g  the RI. 
sampl ing  plan includes procedures f o r  the co l lec t ion ,  preservat ion,  
and handling of samples from environmental media. The following 
types of f i e l d  invest igat ions a re  addressed i n  the Sampling Plan: 
rad ia t ion  measurements; surface s o i l s ;  subsurface s o i l s ;  ground 
water; sediment; surface water; biological resources; and f a c i l i t y  
testing. Section 4.2.1 discusses the  Sampling Plan i n  more detai l .  

T h e  

Health and Safety Plan - The Health and Safety Plan i s  a s i t e -  
s p e c i f i c  document tha t  i den t i f i e s  and assess  physical and chemical 
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hazards t o  which f i e l d  crews may be exposed. I t  i d e n t i f i e s  the 
poten t ia l  exposure i n  r e l a t ion  t o  permissible exposure leve ls ,  and 
def ines  appropriate protection leve ls  p r io r  t o  the ac t iva t ion  of 
f i e l d  work. The levels  of protection reviewed and modified a s  new 
da ta  a re  acquired i n  the course of the s i t e  invest igat ion.  The 
Health and Safety Plan has been prepared i n  accordance w i t h  both € P A  
guidance documents and the specific requirements of DOE and i t s  
cont rac tors .  

Community Relations Plan - A Community Relations Plan was developed 
t o  provide the community w i t h  accurate,  understandable, and timely 
information on R I  progress; t o  give community members the opportunity 
t o  review da ta  and analyses so as t o  contr ibute  informed viewpoints 
d u r i n g  planning e f f o r t s ;  and to  develop good working re la t ionships  
w i t h  community members to  promote continued progress of the RI/FS. 
The plan is  based on guidelines developed by the U.S.  E P A ,  and may be 
subject t o  change as  the level and nature of community awareness and 
involvement require .  

Data Management Plan - The general purpose of the Data Management 
Plan is  t o  provide a formatted, control led clearinghouse f o r  
pertinent h i s to r i ca l  and newly col lected data.  The plan def ines  the  
c a p a b i l i t i e s  of the data  base management system, the upload and 
download format requirements, the associated secur i ty  and 
adminis t ra t ive functions,  and the integrated graphic fea tures .  

Qua l i ty  Assurance Project Plan - A Quality Assurance Project  Plan was 
prepared i n  accordance w i t h  EPA guidance documents and DOE orders .  
The plan was developed t o  serve a s  a de ta i led  guide f o r  a l l  sampling 
and ana ly t ica l  a c t i v i t i e s  so as t o  ensure t h a t  the procedures used do 
not de t r ac t  from the qual i ty  of the r e s u l t s ,  and t o  ensure t h a t  a l l  
a c t i v i t i e s ,  f i n d i n g s ,  and r e s u l t s  follow an approved plan and a r e  
properly documented. 

4.2.1 Sampling Plan 
I n  Section 3.0 an inves t iga t ive  framework t h a t  re la ted  potent ia l  remedial 
ac t ions ,  informational needs, and inves t iga t ive  tasks  was u t i l i zed  t o  present 
the types of RI a c t i v i t i e s  t h a t  will  be conducted a t  each source, pathway, and 
receptor.  
of a c t i v i t i e s  i n to  a spec i f i c  s e r i e s  of monitoring, sampling, laboratory 
analyses,  and re la ted  f i e l d  tasks  t o  be completed a t  the FMPC. 

The Sampling Plan i s  the document t h a t  extends t h i s  general scope 

In accordance w i t h  the r e s u l t s  of the prel iminary evaluation (as  i 1 l u s t r a t ed  
i n  Section 3 ,  Figures 3 . 2  through 3.6),  17 inves t iga t ive  tasks  were considered 
necessary t o  s a t i s f y  the informational needs of the RI/FS. The next phase of 
the planning process was t o  t r ans l a t e  the generic  informational needs 
ident i f ied  i n  Figures 3.2 through 3.6 into meaningful f i e l d  data co l l ec t ion  0 
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e f f o r t s  t ha t  would be consis tent 'wi th  both the  cur ren t ly  avai lable  da t a  base 
(so as  t o  achieve cost-effect ivness  while avoiding redundancy) and s i t e -  
spec i f i c  conditions.  Only the subset of the inves t iga t ive  tasks  t h a t  
corresponds t o  s i t e  invest igat ion a c t i v i t i e s  ( i  .e., f i e l d  data co l l ec t ion  
e f f o r t s )  under Task 3 of the RI/FS a re  of importance t o  t h i s  sect ion.  
such tasks  were iden t i f i ed ,  corresponding to seven sampl ing  plans (Table 4.1). 

Ten 

Also indicated i n  Table 4.1 are  f ive  invest igat ive tasks  t h a t  a r e  being 
provided by ongoing or  completed programs. 
Character izat ion Investigation S t u d y  ( C I S ) ,  involves s a m p l i n g  of the wastes 
present ly  stored i n  Pits 1 through 6 ,  the b u r n  p i t ,  lime sludge ponds, 
san i ta ry  l a n d f i l l ,  f l y  ash p i l e s ,  and s i l o s  1, 2 ,  and 3 ( i . e . ,  K-65 s i l o s  and 
metal oxide tank) .  
several  locations.  Samples fo r  physical and chemical analysis  were composited 
from the cores.  

The f i r s t ,  termed the 

Each waste storage p i t  was cored t o  i t s  f u l l  depth a t  

I n  the  same s t u d y ,  surface geophysical surveys were used t o  provide 
information regarding r e l a t ive ly  shallow subsurface conditions throughout the 
cen t r a l  and southwest portions of the FMPC. T h e  three techniques used were: 

Magnetometry - t o  locate  areas i n  which buried metals occur; 

Ground Penetrating Radar ( G P R )  - to  def ine the boundaries of the 
covered waste p i t s  ( i . e . ,  Pits  1, 2 ,  and 3 )  and t o  ver i fy  ind ica t ions  
of bu r i ed  metals (e.g., drums) from the magnetometer survey; and 

Electromagnetic Conductivity ( E M )  - t o  de tec t  anomalously h i g h  
conductivity i n  ground water and t h u s  t o  show where contaminated 
ground water may be present. 

A continuing comprehensive a i r  monitoring program is conducted by WMCO a s  par t  
of rou t ine  operat ions a t  the FMPC. T h i s  monitoring network was audited i n  

April  1985 (DOE, 1985). Deficiencies noted i n  the audi t  report  have been 
corrected and three  o f f - s i t e  monitoring s t a t ions  have been added t o  the 
network. 
uranium and radon b e i n g  performed by WMCO i s  adequate and s a t i s f i e s  DOE 
requirements f o r  ambient monitoring of these const i tuents .  
ongoing monitoring program, when combined w i t h  the  h i s t o r i c  information, w i l l  
provide an adequate data  base f o r  both the a i r  modeling s tudy  and the risk 

A t  the present time, the monitoring of ambient concentrations of 

The r e s u l t s  of the 
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Table 4.1 Identification of Potential Field Activities . a  
Investigative Task Corresponding RI/FS Activity 

Radiation Measurement 

Waste Sampling 

Surf ace Soi 1 Sampl ing 

Sediment Sampling 

Surface Water Sampling 

Task 3: Site Investigation 
(Radiation Measurement Plan) 

(Provided by Characterization 
Information Study) 

Task 3: Site Investigation (Surface 
Soils Sampling Plan) 

Task 3: Site Investigation (Surface 
Water and Sediment Sampling Plan) 

Task 3: Site Investigation (Surface 
Water and Sediment Sampling Plan) 

Air Sampling (Provided by ongoing WMCO program) 

Ground Water We1 ls/Monitoring 

Geophysics a 
Deep Boreholes 

Vegetation Sampling 

Task 3: Site Investigation (Ground 
Water Sampling Plan) 

(Provided by Characterization 
Informat ion Study) 

Task 3: Site Investigation 
(Subsurface Soils Sampling Plan) 

Task 3: Site Investigation 
(Biological Resources Sampling Plan) 

Wi Id 1 i fe/Aquat ic Resource Sampl i ng Task 3: Site Investigation 

Drum Sampling (Provided by WMCO) 

Waste Stream Sampling (Provided by WMCO) 

(Biological Resources Sampling Plan) 

Facilities Testing Task 3: Site Investigation 
(Facilities Testing Plan) 

Ground Water Model Task 4: Site Investigation Analysis 
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Table 4.1 (Continued) 

Investiqative Task Corresponding R I / F S  Activity 

A i r  Model Task 4: Site Investigation Analysis 

Risk Assessment Task 4: Site Investigation Analysis 

4-6 
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assessment tasks  of the RI/FS. 
Corporation and an ongoing modeling s tudy  by I T  f o r  purposes of supporting the 
Center f o r  Disease Cont ro l ' s  dose-effects wi l l ind ica te  i f  the data  a re  
adequate. 

A recent a i r  modeling s tudy  conducted by I T  

The remaining s tudies ,  a composite sample of each l o t  of the s tored drums and 
a program of waste stream sampling, a re  being performed by WMCO. Data from 
these  sampling a c t i v i t i e s  w i l l  be evaluated and incorporated in to  the RI /FS 
da ta  base i n  accordance w i t h  the QAPP. 
from these programs w i l l  be reviewed i n  terms of the RI/FS data  needs before 
addi t ional  work i s  performed. 

The completeness of the data  co l lec ted  

The seven sampl i ng plans combi ned represent a responsive scope of f i e l d  
inves t iga t ions  r e f l e c t i v e  of the current understanding of the FMPC and 
associated environmental concerns. Additional data  co l lec t ion  and evaluat ion 
e f f o r t s  now underway may contr ibute  to  refinements i n  the sampling plans. 
progressive f i n d i n g s  of the f i e l d  a c t i v i t i e s  proposed i n  the plans may reveal 

The 

a need t o  increase the scope of the data co l lec t ion  e f f o r t s .  0 
4.2.1.1 Radiation Measurement Plan 

Objectives and Jus t i  f i c a t  i on 
Direct rad ia t ion  measurements were performed i n  1976 and 1985 a t  the FMPC s i t e  
and i t s  immediate environs by EG&G Energy Measurements, Inc., u s i n g  the Aerial 
Measuring System (AMs) .  

rad ia t ion  exposure r a t e s  a t  the s i t e  boundary, and f o r  much of the s i t e ,  do 
not exceed two times background levels  f o r  the area.  
measurements made a t  the s i t e  boundary by WMCO, u s i n g  thermoluminescent 
dosimeters,  confirm t h a t  external radiat ion exposure r a t e s  a re  a t  or  near 
background levels f o r  the area.  

The r e su l t s  of these studies indicate  t h a t  external 

Direct rad ia t ion  

Although these survey r e s u l t s  indicate tha t  there  may be no d i r ec t  rad ia t ion  
hazard a t  the s i t e  boundary, valuable information can be obtained by 

performing d i r e c t  rad ia t ion  measurements on the FMPC s i t e .  
rad ia t ion  measurements a re  an essent ia l  part  of an on-si te  assessment of 

Such d i r e c t  

radioact ive contamination of surface s o i l s .  a 
COM: AS 1-4 4- 7 IO 7. 



The rad ia t ion  measurement program wi l l  focus on character iz ing the surface 
r ad ia t ion  f i e l d s  w i t h i n  the  FMPC. Direct rad ia t ion  measurements ind ica te  the 
magnitude of the rad ia t ion  f i e l d  a t  the location of the detector .  
f i e l d  strength i s  determined, i n  pa r t ,  by the location and magnitude of 
r ad ia t ion  sources near the de tec tor ,  measurements made w i t h  por table  rad ia t ion  
survey instruments a re  used to  locate  and quantify radioact ive mater ia ls  i n  
t he  f i e l d .  Radiation measurements obtained i n  th is  invest igat ion wil l  be used 
i n  f i v e  pr incipal  ways: 

Since the 

To c o l l e c t  su f f i c i en t  data  t o  quantify surface rad ia t ion  f i e l d s ;  

To develop exposure r a t e  contours f o r  selected areas of the FMPC 
s i te ;  

To develop uranium concentration contour es t imates  f o r  selected area 
of the FMPC s i t e ;  

To locate  anomalies i n  both exposure r a t e  contours and uranium 
concentration contours f o r  fu r the r  invest igat ions;  and 

To indicate  the locat ions f o r  biased surface s o i l  sampling.  

Scope 
In order  t o  assess  the leve ls  of radioactive contamination, rad ia t ion  
detection/measurement instruments must be chosen which can de tec t  the type and 
energy of the rad ia t ions  of concern. To assess  rad ia t ion  leve ls  i n  the 
Production Area and o ther  FMPC environs, radiat ion measurements w i l l  be 
performed us ing  photon de tec tors  coupled t o  survey meters. 
and quant i fy  rad ia t ions  emitted by uranium, thorium, and t h e i r  daughter 
radionuclides.  The pr incipal  goals of performing the  rad ia t ion  measurements 
i n  these areas  i s  t o  provide a graphic iden t i f i ca t ion  of the areal  ex ten t  of 
above-background surface rad ia t ion  levels. From t h i s  information, the need 
f o r  further sampling and analysis  t o  determine radioact ive contamination 
leve ls  f o r  surface s o i l  can be ident i f ied.  

These w i l l  de t ec t  

. Previous rad ia t ion  measurements have been performed along Paddy's Run ,  i n  the 
storm sewer o u t f a l l  d i t ch ,  and i n  the waste storage areas.  Measurements from 
these areas  and any o ther  areas  f o r  which radiat ion measurement data  a r e  
ava i lab le  w i  11 be evaluated f o r  qual i ty  and completeness following the 
guidance presented i n  E P A ' s  d r a f t  Data Quality Objectives,  1986. Areas which 
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have s u f f i c i e n t  r a d i a t i o n  measurement data w i l l  no t  undergo a d d i t i o n a l  

r a d i a t i o n  measurements as a p a r t  o f  t h i s  phase o f  t he  remedial 

i n v e s t i g a t i o n .  It i s  a n t i c i p a t e d  t h a t  t he  areas which w i l l  be surveyed are: 

The product ion area; 

The sewage treatment; 

The i n c i n e r a t i o n  areas; and 

The per imeter  o f  t he  waste storage areas ( i n c l u d i n g  the  area west o f  
t h e  p roduc t i on  area and the s o u t h f i e l d  areas). 

P r i o r  t o  beginning r a d i a t i o n  measurements, these areas w i l l  have a 100-foot 

g r i d  p a t t e r n  establ ished and marked. The g r i d  w i l l  extend beyond these areas 

by a t  l e a s t  300 fee t .  Should subsequent r a d i a t i o n  measurements i n d i c a t e  s o i l  

concentrat ions o f  uranium i n  excess o f  the reference l e v e l ,  then the  g r i d  w i l l  

be extended beyond such areas by 300 fee t .  This g r i d  w i l l  inc lude p r o p e r t i e s  

o f f  t h e  FMPC p roper t y  t o  the  east  o f  the sewage treatment and i n c i n e r a t o r  

areas, and poss ib l y  o the r  o f f - s i t e  areas. A 1,000-foot g r i d  p a t t e r n  w i l l  be 

es tab l i shed  and marked f o r  t he  remainder o f  the FMPC s i t e .  F igure 4-1 shows 

t h e  a rea l  ex ten t  o f  r a d i a t i o n  measurements t o  be performed f o r  t he  FMPC s i t e .  

Reference Level 

A re ference l e v e l  o f  35.0 pCi/g f o r  uranium-238 i n  s o i l ,  as i nd i ca ted  by 

r a d i a t i o n  measurements, w i l l  be used t o  determine biased s o i l  sampling 

l oca t i ons .  

f o r  s o i l  concentrat ions o f  uranium, s ince such a l e v e l  w i l l  be determined 

a f t e r  t he  environmental dose pathways analys is  has been completed as p a r t  o f  

t h e  RI /FS.  
d e t e c t i o n  o f  t h e  most s e n s i t i v e  po r tab le  r a d i a t i o n  survey instruments which 

can be used t o  de tec t  uranium-238 daughters. 

below. 

This  re ference l e v e l  i s  no t  chosen as the remediat ion requirement 

In addi t ion,  t h i s  concentrat ion corresponds t o  the  lower l i m i t  o f  

These instruments a re  descr ibed 

Based on a rev iew o f  t he  operat ing h i s t o r y  and rad ionuc l i de  emission 

i n v e n t o r i e s  f o r  t h e  FMPC, i t  has been determined t h a t  uranium i s o t o p i e s  

(uranium-238 and uranium-234) were the p r i n c i p l e  rad ionuc l i des  re leased from 

t h e  FMPC which would be present i n  surface s o i l s  i n  the v i c i n i t y . o f  t h e  0 
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FMPC. 

p o r t a b l e  r a d i a t i o n  survey instruments which can de tec t  gamma rays  emi t ted by 

uranium-238 daughter rad ionuc l i des  (thorium-234 and protactinium-234111). 

low-energy photon de tec to rs  and large-volume s c i n t i l l a t i o n  de tec to rs  ( f o r  

high-energy gama ray de tec t i on )  w i l l  be used i n  the  survey. Although these 

inst ruments have been chosen because o f  t h e i r  h igh s e n s i t i v i t y  f o r  d e t e c t i o n  

o f  uranium-238 daughter rad ionucl ides,  they w i l l  a l s o  de tec t  o t h e r  gamma-ray 

e m i t t i n g  rad ionuc l i des  which may be present. 

I n  s i t u  d e t e c t i o n  o f  these rad ionucl ides i n  s o i l  r equ i res  the use o f  

Both 

Low-energy photons, such as the 63 keV gamma rays emi t ted by thorium-234, a re  

best  detected w i t h  a F i e l d  Instrument f o r  Detect ing Low-Energy Radiat ions 

(FIDLER). The estimated lower l i m i t  o f  de tec t i on  (LLD) o f  t he  FIDLER i s  

approximately 35 pCi/g f o r  uranium-238 i n  s o i l .  

FIDLER i s  a key f a c t o r  upon which the reference l e v e l  i s  based. 

This  value o f  t he  LLD f o r  t he  

Although the  reference l e v e l  o f  35.0 pCi/g w i l l  be used t o  guide the  

c o l l e c t i o n  o f  biased s o i l  samples, the choice o f  t h i s  l e v e l  w i l l  no t  prec lude 

c o l l e c t i o n  o f  s o i l  samples w i t h  concentrat ions o f  uranium-238 less  than  35.0 

pCi/g. Radiat ion measurements and random s o i l  sampling w i l l  be performed 

throughout t h e  s i t e ,  i n c l u d i n g  areas p rev ious l y  determined t o  have s o i l  

concentrat ions o f  uranium-238 less  than 10 pCi/g. 

There w i l l  be a walkover o f  each 100-foot g r i d  using p o r t a b l e  s c i n t i l l a t i o n  

survey instruments t o  de tec t  and measure both the gama-ray f i e l d  and the  X- 

r a y  f i e l d .  P r i o r  t o  the  walkover survey, each 100-foot g r i d  w i l l  be 

subdiv ided i n t o  s i x teen  25-foot g r i ds .  This w i l l  a l l ow  adequate coverage o f  

t h e  g r i d  d u r i n g  the  walkover. 

used. Continuous measurements w i l l  be performed over each g r i d  area w i t h  an 

i n t e g r a t e d  reading. 

read ing  corresponding t o  a s o i l  concentrat ion i n  excess o f  t h e  reference l e v e l  

w i l l  be marked by dropping a weighted f l a g  a t  t h a t  l oca t i on .  Gr id  areas and 

g r i d  p o i n t s  t h a t  occur on b u i l d i n g s  o r  paved areas w i l l  no t  be surveyed. 

Instead, measurements w i l l  be made a t  the surface o f  t he  ground adjacent t o  

t h e  b u i l d i n g s  o r  paved areas which are af fected.  

Both l a rge  volume and FIDLER probes w i l l  be 

Locat ions w i t h i n  each g r i d  which y i e l d  an instrument 
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0 Measurements w i t h  a Pressurized Ionization Chamber ( P I C )  w i l l  be made a t  
se lec ted  locat ions t o  determine the magnitude of the gamma-ray f i e l d  (exposure 
r a t e )  and t o  c a l i b r a t e  the hand-held, large-volume s c i n t i l l a t i o n  survey 
instruments. 
measurements which a re  representat ive of each area t o  be surveyed. The 
loca t ions  f o r  P I C  measurements w i l l  be dispersed throughout the  rad ia t ion  
measurement locat ions shown i n  Figure 4.1 and wi l l  be selected t o  cover the 
e n t i r e  range of exposure r a t e s  encountered a t  the s i t e .  

A t  l e a s t  f i f t y  (50) locations wi l l  be selected t o  provide PIC 

Grids f o r  which instrument surveys indicate  uranium concentrations exceeding 
the reference level ( a s  flagged on the walkover survey shee ts )  w i l l  be further 
character ized by additional rad ia t ion  survey instrument measurements t o  b e t t e r  
def ine the  a rea l  extent  of the contamination of t ha t  g r i d  and adjacent 
gr ids .  T h i s  w i l l  be done by performing a walkover survey of the area centered 
on the flagged location. 
s o i l  samples t o  be col lected i n  any g r i d  w i t h  an indicated uranium 
concentration grea te r  than the reference level w i l l  be made according t o  

The determination of the necessity and number of 

Sect ion 4.2.1.2, Surface Soi 1 Sampling Plan. a 
The rad ia t ion  f i e l d  (exposure r a t e )  w i l l  be measured a t  each g r i d  point of the 
1,000-foot g r i d  a t  a height of one meter from the surface of the  ground. 
Measurements wil l  be performed u s i n g  large-volume s c i n t i l l a t i o n  detectors .  
Field ca l ib ra t ions  wi l l  be performed a t  no fewer than 20 locat ions u s i n g  the 
PIC.  The PIC w i l l  have a ca l ib ra t ion  t raceable  t o  the National Bureau of 
Standards p r io r  to  performing on-si te  measurements. 

4.2.1.2 Surface Soi l s  Sampling Plan 

Objectives and J u s t i f i c a t i o n  
The data  on surface so i l  contamination a t  the FMPC has been col lec ted  
pr imari ly  near the s i t e  boundary and off s i t e .  Wi th  the exception of 12 
samples co l lec ted  i n  1984, uranium was the so le  parameter of analysis .  
da ta  co l lec ted  i n  these s tud ies  suggest t ha t  contamination by uranium i n  

surface s o i l s  off  s i t e  appears t o  be through the a i r  pathway. 
a r e  adequate t o  describe o f f - s i t e  surface so i l  uranium concentrat ions,  b u t  not 
adequate t o  character ize  on-si te  contamination of s o i l s  by radionuclides o r  
hazardous chemicals. 

The 

Current da t a  

The following problems and data  gaps a re  indicated: 
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The extent of on-site soil contamination by radionuclides and 
hazardous chemicals is not known; and 

The areal and vertical extent of on-site soil Contamination has not 
been defined. 

The surface soil sampling program will focus on determining the effect that 
operations and waste disposal at the FMPC have had on the near surface soils 
and the degree that contaminated soils contribute to off-site migration o f  

contaminants. Specifically, the objectives for surface soil sampling are to: 

Collect sufficient data to determine the extent of Contamination by 
radioactive and hazardous chemicals on site; 

Confirm areas of surface radiological contamination identified in the 
radiation measurements survey and quantify the types and 
concentrations o f  radionuclides found; 

Provide data to characterize the source term for all radionuclides 
which have the potential to contribute to off-site environmental 
dose; 

Identify the types and determine the concentrations and areal extent 
of hazardous chemical contamination in surface soils on site; and 

Provide data that will determ 
sampl i ng may be necessary . 

The collected data will be used, along 

ne where future subsurface soil 

with previously collected data to: 

Develop a graphic representation of radiological contamination in 
surface soils on and near the FMPC; 

Evaluate the potential pathways for surface migration of radiological 
and chemical constituents away from the FMPC; 

Evaluate the actual and potential risk to public health and the 
environment resulting from surface soil contamination; and 

Identify the need for and evaluate remedial action alternatives for 
contaminated surface soils. 

It is assumed that the surface soils sampling program recently conducted in 
the waste storage area as part of the CIS will provide data of the quality 
required for the RI/FS. 
from the study will be included in the RI/FS. 

As it becomes available, appropriate data resulting 
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Scope 
Surface s o i l  samples w i l l  be taken primarily i n  two general areas  w i t h i n  the 
FMPC, as shown on Figure 4.2. The two areas  are:  (1) Production Area, sewage 
treatment area,  and perimeter of the Waste Storage Area; and (2) remaining 
areas  w i t h i n  the  FMPC s i t e  boundary. I n  addi t ion,  surface s o i l  samples w i l l  
be taken off  s i t e  a t  locations where vegetation samples w i l l  be co l lec ted  and 
on s i t e  where required t o  provide data f o r  f i e l d  ca l ibra t ion  of rad ia t ion  
measurement i nst rument s . 

Samples w i l l  be col lected a t  the following locations:  

1. Production Area, Sewage Treatment Area, and Perimeter of the Waste 
Storage Area 

Sample locations fo r  radiological analyses w i  11 be determined upon 
completion of the radiat ion measurement survey. Localized a reas  
indicated by instrument response as having elevated rad ia t ion  l e v e l s  
a s  flagged i n  the walkover survey, w i l l  be sampled. For large a reas  
w i t h  elevated radiat ion readings the  radiat ion isopleths  wi l l  be used 
t o  def ine and specify areas where surface samples wi l l  be taken. The 
c r i t e r i a  f o r  select ing areas f o r  surface so i l  sampling wi l l  be those 
a reas  t h a t  exhibi t  radioactive contamination which exceeds the 
reference leve ls  defined i n  the Radiation Measurement Plan. 

Such areas  ident i f ied f o r  co l lec t ing  surface so i l  samples a r e  biased 
areas .  W i t h i n  large areas identified f o r  biased sampling, a g r i d  
w i l l  be establ ished w i t h  the same or ien ta t ion  as the 100-foot g r i d  
es tabl ished f o r  the radiat ion measurements survey. Soi 1 sample 
locat ions on the g r i d  will be selected u s i n g  a random approach t h a t  
assures  a l l  areas of the gr id  have the same probabi l i ty  of be ing  
se lec ted  and assures tha t  a s t a t i s t i c a l  representat ion of the a rea  
wi l l  be obtained. I n  addition, biased samples wil l  be taken w i t h i n  
each ident i f ied  area which exhib i t  the highest surface rad ia t ion  
measurements of radionuclides i n  t h a t  area. I t  i s  estimated t h a t  
approximately 200 s o i l  sample locat ions w i l l  be required t o  
adequately character ize  the radiological  contamination i n  t h i s  area.  

Biased samples fo r  chemical ana lys i s  w i l l  be col lected a t  any known 
accidental  sp i l l  s i t e s ,  areas adjacent t o  storage tanks,  areas  
adjacent t o  ra i l road  t racks ,  and areas  adjacent t o  transformer 
pads. Samples wi l l  be analyzed f o r  chemical const i tuents  t o  
determine the presence of s o i l  contamination. I t  i s  estimated tha.t 
10 s o i l  samples w i l l  be col lected f o r  chemical analysis.  

2. Remaininq Areas W i t h i n  the FMPC S i t e  Boundary: 

Samples i n  this area will  be col lected f o r  radiological analyses. 
Sample locat ions w i l l  be the 1,000-foot g r i d  points.  
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Samples f o r  r a d i o l o g i c a l  analyses w i l l  be taken a t  t h ree  s p e c i f i e d  depth 

i n t e r v a l s  a t  each i d e n t i f i e d  sampling po in t .  Samples w i l l  be taken a t  s i x -  

i n c h  depth increments w i t h i n  the Product ion Area and sewage treatment area, 

and a t  two-inch depth increments outs ide the fenced areas and w i t h i n  t h e  FMPC 

s i t e  boundary. The uppermost s o i l  sample w i l l  be analyzed p r i o r  t o  the  two 

lower samples. The two lower samples w i l l  be analyzed i f  concentrat ions 

exceeding the  reference l e v e l s  o f  r a d i o l o g i c a l  parameters are detected i n  the  

upper sample. Should contaminants be detected i n  a l l  t h ree  samples, t h e  

l o c a t i o n  w i l l  be noted as a p o t e n t i a l  l o c a t i o n  f o r  subsurface s o i l  sampling. 

Previous s o i l  sampling work i n  the area o f  the FMPC has demonstrated t h a t  

m u l t i p l e  depth samples f rom a s ing le  bo r ing  a t  each s o i l  sampling l o c a t i o n  i s  

adequate t o  support the mapping o f  s o i l  contaminat ion i n  the s i t e  environs ( I T  
Corporat ion,  1986). I n  order  t o  o b t a i n  an est imate o f  the v a r i a b i l i t y  o f  t he  

t h e  

11 be 

es w i l l  be c o l l e c t e d  a t  10 percent o f  

ocat ions t o  be sampled i n  d u p l i c a t e  w 

measurement system, d u p l i c a t e  samp 

i d e n t i f i e d  sample locat ions.  The 

chosen a t  random. 

Sample Densi ty  

A key o b j e c t i v e  o f  t he  surface s o i l s  sampling program i s  t o  i n v e s t i g a t e  t h e  

spread o f  rad ionuc l i des  over a geographical reg ion  by mapping the 

concentrat ions o f  t h e  rad ionuc l i des  and determining poss ib le  t rends from an 

p o t e n t i a l  source. Concurrently, t he  mapping w i l l  i d e n t i f y  t he  geographic 

boundaries o f  migrat ion.  

Many standard mapping techniques, however, do n o t  account f o r  t he  p a t t e r n s  o f  

s p a t i a l  c o n t i n u i t y  s p e c i f i c  t o  each plume and do n o t  y i e l d  any measure o f  

r e l i a b i l i t y .  The g e o s t a t i s t i c a l  technique o f  l i n e a r  k r i eg ing ,  a method by 

which data are weighted according t o  t h e i r  s p a t i a l  c o n t i n u i t y  t o  p r e d i c t  t h e  

l e v e l  o f  concentrat ion,  provides a commonly u t i l i z e d  so lu t i on .  The k r i e g i n g  

technique makes use o f  t he  variogram, a s t r u c t u r a l  f u n c t i o n  c h a r a c t e r i z i n g  

s p a t i a l  c o n t i n u i t y  ( s i m i l a r i t y  among p o i n t s  as a f u n c t i o n  o f  the d is tance 

between them), and prov ides an est imate o f  r e l i a b i l i t y .  

shown t h a t  l i n e a r  k r i e g i n g  does no t  perform w e l l  i n  t he  presence o f  h i g h l y  

p o s i t i v e l y  skewed frequency d i s t r i b u t i o n s  such as those e x h i b i t e d  by the  

uranium concen t ra t i on  i n  s o i l s  a t  the FMPC. Variograms o f  concentrat ion 

However, p r a c t i c e  has 
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l e v e l s  tend t o  be i l l - d e f i n e d  and over inf luenced by extremes. More 

impor tan t l y ,  t he  r e l i a b i l i t y  measures do no t  prov ide any confidence leve ls ,  

i.e., no degree o f  c e r t a i n t y ,  and the assumption o f  a normal d i s t r i b u t i o n  o f  

e r r o r s  i s  u n j u s t i f i e d .  

I n  cases o f  h i g h l y  p o s i t i v e l y  skewed frequency d i s t r i b u t i o n s ,  the use o f  t he  

g e o s t a t i s t i c a l  technique known as " p r o b a b i l i t y  k r i e g i n g "  has been p re fe r red  

(Flatman, e t .  a l ,  1985). This technique invo lves  the  a p p l i c a t i o n  o f  l i n e a r  

k r i e g i n g  t o  est imate the  cond i t i ona l  p r o b a b i l i t y  d i s t r i b u t i o n  of 

concentrat ions r a t h e r  than the concentrat ions themselves. This  c o n d i t i o n a l  

d i s t r i b u t i o n  method has several  p o s i t i v e  features f o r  a p p l i c a t i o n  t o  

i n v e s t i g a t i o n s  such as the spread o f  rad ionucl ides i n  the v i c i n i t y  o f  FMPC: 

I t  i s  d i s t r i b u t i o n  f r e e  and r e s i s t a n t  t o  extremes: hence, i t  can be 
app l i ed  t o  skewed data sets 

I t  y i e l d s  conf idence i n t e r v a l s  which are n o t  on l y  data c o n f i g u r a t i o n -  
dependent b u t  a l s o  data values-dependent 

I t i s  reasonabl ly  simple i n  a p p l i c a t i o n  and has been shown t o  perform 
we1 1 

One a p p l i c a t i o n  o f  the p r o b a b i l i t y  k r i e g i n g  technique i s  t o  i d e n t i f y  da ta  gaps 

and t o  prov ide i n fo rma t ion  on the r e q u i s i t e  d is tance spacing between l o c a t i o n s  

f o r  t h e  c o l l e c t i o n  o f  a d d i t i o n a l  samples. As i n d i c a t e d  on F igure 4.3, t h e  

d i s s i m i l a r i t y  between observat ions increases as the  d is tance o f  separat ion 

between samples increases. 

t h e  concen t ra t i on  a t  a p o i n t  by sampling a t  a second p o i n t  decreases as the  

d i s tance  between the p o i n t s  increases. A t r ade -o f f  t h e r e f o r e  e x i s t s  between 

maximizing the  amount o f  i n fo rma t ion  t o  be gained and min imiz ing the  d e n s i t y  

(and cas t )  o f  a sampling program. An accepted r u l e  o f  thumb i s  t h a t  t h e  

sampling d i s tance  should be equal t o  two- th i rds o f  t he  range, which i s  t he  

d i s tance  beyond which no i n fo rma t ion  on one p o i n t  w i l l  be gained by sampling 

a t  t h e  second p o i n t  (Jaurnel ,  1986). 

That i s ,  the amount o f  i n fo rma t ion  t o  be gained on 

Th is  technique was p rev ious l y  used i n  support o f  I T ' S  s o i l s  sampling program 

a t  t h e  FMPC. Using data on uranium i n  s o i l s  c o l l e c t e d  i n  1984, an ana lys i s  
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was performed t o  ident i fy  information gap2.Qhich had t o  be f i l l e d  t o  map s o i l  
concentrations w i t h i n  an approximate five-mile radius  of the FMPC. 
d i s tance  was ident i f ied  as  approximately 2,400 f ee t .  

T h i s  

T h i s  ana lys i s  was extended following IT 'S so i l  sampl ing  program of the FMPC. 
Using only data  from samples t h a t  exceeded 15 p C i / g ,  which would be per t inent  
when planning a c t i v i t i e s  t h a t  a r e  directed toward the iden t i f i ca t ion  of areas  
of elevated concentration, an appl icat ion of probabi l i ty  krieging yielded a 
sampling d is tance  of approximately 1,000 f e e t .  This  dis tance was well w i t h i n  
the  range of the resu l tan t  variogram. 

The decrease i n  the dis tance from the 1984 value of 2,400 f e e t  was due 
primarily t o  the inclusion of newly col lected and higher concentration da ta  
from near the inc inera tor  area.  Since these conditions would lead t o  h ighe r  
local ized v a r i a b i l i t y  and a wider range of values, a smaller dis tance spacing 
between sampling points  would be required t o  achieve the same s t a t i s t i c a l  
re1 i abi 1 i t y .  

For purposes of the RI/FS surface s o i l s  program, a 1,000-foot sampling g r i d  
was selected f o r  those areas  outside of the waste s torage areas ,  Production 
Area, inc inera tor  area,  and the respective 300-foot extension zones ( for  w h i c h  
a 100-foot g r i d  wi l l  be used). The selected spacing d is tance  is considered t o  
be conservative s ince the optimum value would be expected t o  l i e  between the 
1,000-foot and 2,400-foot values previously computed. 
concentration pat terns  i n  surface s o i l s  i n  the proposed 1,000-foot g r i d  areas  
(e.g., pastures and woodlots on the FMPC) would be expected t o  l i e  between 
patterns i n  o f f - s i t e  areas  (2,400 f e e t ) ,  where a more uniform d i s t r ibu t ion  of 
concentrations approaching background i s  found, and those pa t te rns  h i g h l y  
influenced by data  from the incinerator  area (1,000 f e e t ) ,  where a more biased 
d i s t r i b u t i o n  toward elevated leve ls  i s  found. 

The reason i s  t h a t  

I t  i s  a l so  important t o  note t h a t  the data from the radiological  ana lys i s  of 
co l lec ted  so i l  samples wi l l  be augmented by the r e s u l t s  of the walkover 
rad ia t ion  survey. The walkover survey wi l l  detect  local ized areas  of surface 
s o i l  Contamination between g r i d  points.  Probabi l i ty  krieging is uniquely 
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sui ted t o  the use of such combined data  f o r  spa t ia l  inysst'igations 
(Jurnel , 1986). 

Sample Analysis 
Because s o i l  samples collected fo r  radiological analyses are  taken where 
rad ia t ion  leve ls  exceed the reference leve l ,  samples designated f o r  
radiological  analysis  w i l l  be analyzed f o r  the following parameters t ha t  a r e  
representat ive of the materials found a t  FMPC: 

Gamma Spectral  Analysis 
Isotopic uranium 
Isotopic thorium 
Sr-90 

Ra-226 

TC-99 
Np-237 

Soil  samples designated fo r  chemical analysis  w i l l  be analyzed f o r  the 
fo l  1 owing parameters : 

HSL Inorganics - HSL Volat i les  
HSL Semivolatiles 

= HSL Pesticides/PCBs 

4.2 .1 .3  Ground Water Sampling Plan 

Objectives and Jus t i f i ca t ion  
The hydrogeological f i e l d  program w i l l  focus on determining the e f f e c t  t h a t  
the operations and waste disposal pract ices  a t  the FMPC have had on ground 
water. 
ident i f ied  da ta  gaps i n  order to: 

The overal l  object ive of the Ground Water Sampling Plan is t o  s a t i s f y  

Determine i f  subsurface water-bearing zones below the  FMPC have been 
contaminated both on s i t e  and off s i t e  

Determine the concentrations and sources of contaminants on s i t e  

Characterize the r a t e  and d i rec t ion  of ground water flow w i t h i n  each 
separate  hydrologic u n i t  
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...: .'Determine the e f f e c t s  pumping ground water and r e s u l t i n g  
recharge/discharge r e l a t i o n s h i p s  have on ground water f l o w  and 
contaminant t ranspor t ,  and 

Define areas o f  subsurface m i g r a t i o n  and ground water d ischarge f o r  
contaminants. 

The study w i l l  focus on i d e n t i f y i n g  sources o f  ground water contaminat ion,  

pathways f o r  contaminant t ranspor t ,  and receptors  o r  p o t e n t i a l  recep to rs  o f  

t h e  contaminants. The reason t h i s  study w i l l  focus on these issues i s  t h a t  

one of t h e  most c r i t i c a l  dec is ions t o  be made i n  r e l a t i o n  t o  the FMPC s i t e  

o u t s i d e  o f  t h e  waste storage area i s  t he  need f o r ,  and ex ten t  o f ,  ground water 

remediat ion.  

pathways o f  contaminat ion can remedial act ions be considered and t h e i r  impacts 

assessed w i t h  respect t o  p u b l i c  h e a l t h  issues. 

Only by d e f i n i n g  the ground water system and the  sources and 

In orde r  t o  achieve these object ives,  a phased approach t o  f i e l d  a c t i v i t i e s  i s  
planned. The f i r s t  major phase o f  work, which i s  t he  subject  o f  t he  Ground 

Water Sampling Plan, w i l l  concentrate on s a t i s f y i n g  the p r i n c i p a l  da ta  gaps i n  

t h e  c u r r e n t  understanding o f  ground water f l ow  pa t te rns  and ground water 

q u a l i t y  from a reg iona l  perspect ive and i n  r e l a t i o n  t o  s p e c i f i c  p o t e n t i a l  

sources, pathways, and receptors.  The Ground Water Sampling Plan represents  a 

responsive p l a n  r e f l e c t i v e  of t he  c u r r e n t  understanding o f  the FMPC and 

associated ground water condi t ions.  Add i t i ona l  data c o l l e c t i o n  and e v a l u a t i o n  

e f f o r t s  now underway may c o n t r i b u t e  t o  ref inements i n  the f i n a l  plan. Th is  

w i l l  ensure t h a t  f i e l d  i n v e s t i g a t i o n  a c t i v i t i e s  w i l l  s a t i s f y  t h e  o v e r a l l  study 

o b j e c t i v e s  w i thou t  a redundancy o f  e f f o r t .  Other o r  proposed ground water 

s t u d i e s  may reveal  t he  need t o  change the  number o f  proposed mon i to r i ng  w e l l s  

based on new i n t e r p r e t a t i o n s  of ground water f l o w  pa t te rns  and contaminant 

plumes . 

'a 

Scope 

A t o t a l  of 92 moni tor ing w e l l s  are proposed f o r  i n s t a l l a t i o n  d u r i n g  Phase I of 
t h e  RI/FS. 
proposed mon i to r i ng  wel ls .  Figures 4.4 through 4.8 show the l o c a t i o n s  o f  t h e  

e x i s t i n g  and proposed moni tor ing we l l s .  

based on da ta  gaps i d e n t i f i e d  from prev ious ground water s tud ies  and sampling 

r e s u l t s  from the e x i s t i n g  wel ls.  

Three d i f f e r e n t  water-bearing zones w i l l  be i n te rcep ted  by t h e  

Proposed w e l l  l o c a t i o n s  were se lected 

The e x i s t i n g  w e l l  l oca t i ons  were used t o  t h e  
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FIGURE 4.6 
2 0 0  SERIES AND 300 SERIES WELLS - 
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, 
maximum extent possible i n  establishisg*’the monitoring network for  th i s  
investigation. Well depths a t  each location were selected t o  provide 
necessary information on the three aquifers of concern. 

The number and specific locations of the new wells have been formulated around 
17 unresolved technical issues and related data needs identified from the data 
quality objectives process. Table 4.2 has been prepared t o  re la te  each new 
well (as identified by i t s  well number) to the issue or issues that  i t s  
specif ic  placement w i l l  address. Most wells address multiple issues, while 
each issue i s  addressed by a t  least  one well. Also indicated i n  Table 4.2 are 
the existing wells a t  each location t o  h i g h l i g h t  the two or  three-well 
c lusters  being formed by the new wells. 

The shallowest wells (100-series) w i l l  be completed primarily i n  the t i l l  and 
w i l l  screen ei ther  the water table o r  isolated perched water. Based on  
s t ra t igraphic  logs from existing borings on s i t e ,  i t  i s  estimated that the 
wells i n  the t i l l  w i l l  be up  t o  35 fee t  deep. A total  of 42 new shallow wells 
are  proposed. The t i l l  material i s  the u n i t  most likely t o  be contaminated by 

direct  contact w i t h  wastes and by surface water in f i l t ra t ing  through waste 
areas and adjacent contaminated soils.  
potential impact i n  the so i l s  overlying the regional aquifer, i t  w i l l  be 
necessary t o  place a g r o u p i n g  of shallow wells immediately around the waste 
storage uni t s  and other potentially contaminated areas. This approach i s  
necessary because stratigraphy w i t h i n  the t i l l  and near surface s o i l s  is 
variable and subsurface interpretations cannot be extended accurately across 

Only local interpretations of the flow system w i t h i n  th is  near 
surf ace u n i t  are just i f iable .  

I n  order t o  examine the extent of 

, l a r g e  areas. 

Most of these wells w i l l  be completed i n  t i l l ;  however, the t i l l  may be very 
t h i n  o r  absent i n  some proposed locations for shallow wells. Such a condition 
wi l l  not necessarily reduce the value of the shallow well, however, and a 100- 
ser ies  well w i l l  be installed i n  the upper 35 feet  of the u n i t .  

The sand and gravel outwash deposits which underlie the glacial t i l l  are 
hydrologically less  complex than the t i l l .  These deposits are a lso more 
extensive and represent a regional-scale buried channel aquifer which is being 
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a 

used f o r  water supply purposes. Resul ts of analys is  of previous samples 

c o l l e c t e d  from t h e  e x i s t i n g  w e l l s  i n d i c a t e s  contamination i n  t h i s  a q u i f e r  i n  

t h e  area immediately downgradient o f  t h e  waste p i t  area. 

from o f f - s i t e  w e l l s  t o  the south o f  t h e  FMPC have a lso e x h i b i t e d  e leva ted  

l e v e l s  of uranium. The nature and e x t e n t  ( v e r t i c a l  and/or h o r i z o n t a l )  o f  t h i s  

contaminat ion cannot be adequately def ined us ing the e x i s t i n g  mon i to r i ng  w e l l  

network . 

Analys is  o f  samples 

Therefore, a se r ies  o f  in termediate depth we l l s  (200-series) w i l l  be i n s t a l l e d  

t o  a depth o f  approximately 70 f e e t  t o  screen the upper p o r t i o n  o f  t he  upper 

sand and g rave l  aqui fer .  Twenty-two 200-series w e l l s  w i l l  be i n s t a l l e d  i n  

t h i s  a q u i f e r .  

rqL 
, L 
r/ 

Very l i t t l e  in format ion i s  c u r r e n t l y  a v a i l a b l e  on the p o t e n t i a l  downward 

t r a n s p o r t  o f  contaminants f r o m  the upper p o r t i o n  o f  the sand and g r a v e l  

a q u i f e r  i n t o  deeper zones. Because t h i s  aspect o f  contaminant t r a n s p o r t  i s  

impor tant  t o  an assessment o f  t he  c u r r e n t  and f u t u r e  e f f e c t s  o f  t he  ground 

water pathway, t h e  proposed w e l l  l o c a t i o n s  f o r  t he  sand and gravel  a q u i f e r  

were developed t o  maximize the number o f  w e l l  couplets i n  the  upper and lower 

zones o f  t h e  sand and gravel  aqu i fe r .  Nineteen new we l l  couplets  w i l l  be 

created as a r e s u l t  o f  t h i s  program. 

Three deep we1 1s (400-ser ies) w i  11 be i n s t a l  l e d  on s i t e  below the "b lue-c lay"  

repo r ted  t o  u n d e r l i e  the upper sand and gravel  aqui fer  a t  some as y e t  

undetermined loca t i ons .  Data from e x i s t i n g  w e l l s  completed i n  t h i s  zone do 

n o t  i n d i c a t e  e levated l e v e l s  o f  any r a d i o l o g i c a l  o r  chemical cons t i t uen ts .  I n  

f a c t ,  t h e  e x i s t i n g  data do n o t  i n d i c a t e  t h a t  any contaminants have reached t h e  

lower sand and g rave l  u n i t  t h a t  d i r e c t l y  o v e r l i e s  the  b lue c lay.  Because the  

b lue  c l a y  may impede the downward m i g r a t i o n  o f  contaminants t o  t h e  u n d e r l y i n g  

aqu i fe r ,  and no contaminat ion i s  known t o  be present, t he  p e n e t r a t i o n  o f  t h i s  

l a y e r  w i t h  bor ings and w e l l s  should be avoided, i f  possible.  

i n v e s t i g a t i v e  approach w i l l  be, therefore,  t o  i n s t a l l  the 300-series w e l l s  as 

p a r t  o f  t h i s  sampling p lan  t o  determine the  q u a l i t y  o f  ground water i n  t h e  

sand and g rave l  u n i t  which o v e r l i e s  t h e  b lue  c lay.  

detected, then deeper w e l l s  t h a t  penetrate through the b l u e  c l a y  (400-ser ies)  

This  

I f  contaminat ion i s  

w i  11 be proposed. a 
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Three 400-series wells are proposed f o r  installation off s i t e .  
proposed t o  evaluate ground water quality and hydraulic gradients ver t ical ly  
throughout the aquifer east  of the s i t e  where large pumping s t resses  m i g h t  
induce downward migration of contaminants into the deeper aquifer zones. 
t h i r d  well i s  i n  an area outside the influence of the pumping wells and 
upgradient of the faci 1 i t y .  

Two wells are 

The 

Very l i t t l e  is known about the quality of ground water directly beneath the 
Production Area. 
ground water contamination (thereby focusing subsequent studies and potential 
remedial actions) and t o  assess i t s  impact on the water-bearing zones, 
monitoring wells w i l l  be placed i n  the t i l l  and the upper sand and gravel 
aquifer i n  upgradient and downgradient directions. 
proposed w i t h i n  the active Production Area. 
a f t e r  the s o i l s  and radiological surveys are completed for  the area, and once 
the detailed evaluation of existing data and the modeling s tudy  resolve local 

To pinpoint the Production Area as a d i s t inc t  source of 

No wells are currently 
However, wells may be proposed 

ground water patterns. a 
Current evidence suggests that ground water i n  the t i l l  is not direct ly  
connected t o  ground water i n  the underlying sand and gravel u n i t  (Dames and 
Moore, 1985). Water levels i n  the two units are different,  and the top of the 
sand and gravel u n i t  i s  n o t  saturated. Therefore, u n t i l  the dis t r ibut ion of 
constituents i n  the t i l l  i s  more clearly defined, the approach w i l l  be t o  
d r i l l  each shallow well i n  the t i l l  before advancing the corresponding deeper 
holes into the sand and gravel aquifer below. This will  avoid the inadvertent 
spread of contaminants by d r i l l i n g  through potentially h i g h  concentrations of  
compound s . 

All boreholes for  wells w i l l  be advanced us ing  cable tool d r i l l i n g  methods and 
will  follow the general procedures presented in the QAPP. A temporary s teel  
casing wi l l  be dr i l led ,  driven, or pushed as the borehole i s  advanced to  the 
bottom of the hole. 
t o  allow f o r  construction of the monitoring well. 
from the borehole us ing  a sand pump or dart  valve bai ler ,  whichever proves 
more effective.  During the process of d r i l l i n g  monitoring wells, re la t ively 

The temporary casing wil l  be nominal eight-inch-diameter 
C u t t i n g s  wi l l  be removed 
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undisturbed soil  samples w i l l  be collected w i t h  a split-spoon sampler. 
sampling and logging of subsurface materials i s  incorporated into the 
Subsurface Soils Sampling Plan, as discussed i n  Section 4 . 2 . 1 . 4 .  

The 

Shallow wells (100-series) w i l l  be screened i n  the water table or  i n  localized 
perched water zones i n  the t i l l  which overlies the upper portion of the 
regional sand and gravel aquifer over most of the s i te .  The intermediate 
wells (200-series) w i l l  be screened a t  the t o p  of the sand and gravel aquifer 
so that  the t o p  of screen is below the t i l l  base and a t  least  ten fee t  below 
the water table. The deep wells (300-series) wi l l  be screened a t  the top of a 
clay layer referred to as the "blue clay." I n  the event that  blue clay is  not 
encountered, the well i s  screened a t  a depth approximately equal t o  the 
elevation of the top of the blue clay beneath the production area. 
se r ies  deep wells are screened so that the bottom of the screen is ten fee t  
from the top of the bedrock. 

The 400- 

The monitoring wells w i l l  be constructed i n  accordance w i t h  the well design 
and instal la t ion procedures detailed i n  the QAPP. Four-inch inside diameter 
( 1 . 0 . )  316 stainless-steel  pipe will ,  be used for  well construction. Ten-foot 
sections of 316 stainless  s tee l ,  0.01-inch-slot screens wi l l  be used (minimum 
three square inches open area per lineal foot of screen) for  300- and 400- 
ser ies  wells. Fifteen feet  of screen w i l l  be used for 200 ser ies  wells so 
that  f i v e  fee t  of screen can be l e f t  above the water table. 

0 

Upon completion, the monitoring wells w i l l  be developed by pumping and 
f l u s h i n g  w i t h  water to remove fines from the area around the sending zone and 
the monitoring well. All the new monitoring wells wi l l  be surveyed t o  
es tabl ish the horizontal location of each well according t o  the UTM or State 
Planar coordinate system. 
the well casing will also be surveyed t o  provide vertical control for  ground 
water level measurements. Horizontal coordinates w i l l  be accurate t o  0.5 feet  
(0 .15 meters); elevation wi l l  be accurate t o  0.01 foot (0.003 meters). 
existing wells which are t o  be included i n  the moni tor ing  network wi l l  also be 
surveyed i f  necessary to  ensure elevation and location accuracy. Much of this  
e f f o r t  was recently completed i n  support of another DOE investigation, 

The elevation a t  the top of the measuring point on 

The 

however . a 
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After a l l  new monitoring wells have been installed and have f u l l y  recovered 
from any new well development or aquifer testing programs, s t a t i c  water levels 
wi l l  be measured i n  a l l  wells, including those from the previous surveys 
included i n  the network. The purpose of these measurements i s  t o  map the 
water table and potentiometric levels i n  the aquifer a t  a single point i n  
time. Water level measurements w i l l  be made i n  a l l  wells i n  the network on a 
monthly basis for  one year t o  evaluate the effects  of seasonal variations on 
water levels. 

In addition, the electronic data logger w i t h  two transducers w i l l  be installed 
a t  Well Locations 9 and 14 .  One recorder w i l l  be installed on each of two 
wells, 109 and 209. 
w i l l  each be f i t t e d  w i t h  a transducer. Data from these recorders w i l l  be used 

Wells 114 and 214, which are located a long  Paddy's Run, 

n water level changes. Water levels w i l l  be measured 
both a d r y  season and a wet season t o  determine the stream 
eve1 relationships. A specific measurement period w i l l  be 
project i s  ini t ia ted and a final schedule is developed. 

t o  detect  patterns 
continuously d u r i n g  
stage/ground water 
determined once the a 
Aquifer Testing 
Two types of aquifer t e s t s  may be performed a t  the FMPC. 
term pumping t e s t s  and short-term s lug  tes ts .  
suited t o  determining transmissivity and s torat ivi ty  i n  water table,  leaky, or 
confined aquifers. These t e s t s  provide measurements over a re la t ively large 
volume of the aquifer and are useful i n  identifying recharge/discharge zones 
and/or barr ier  boundaries. 
conductivity i n  the material immediately adjacent to  the well screen. 

These include long- 
Pumping t e s t s  are specifically 

Slug t e s t s  are suited to  measurements of hydraulic 

As part  of the characterization program for  the t i l l ,  short-term s l u g  t e s t s  
wi l l  be performed a t  upgradient wells; a t  wells i n  the area of the waste p i t s ;  
a t  a well i n  the vicinity of the surge lagoon; a t  a well i n  the vicinity of 
the K-65 S i l o  No. 1; a t  a well i n  the vicinity of the sludge ponds; and a t  
wells i n  the f l y  ash pi le  areas. 

There i s  a def ini te  possibil i ty that  the diameter and rate  of discharge of any 
potential pumping wells w i l l  not be conducive to a long-term pumping t e s t  i n  
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the relat ively permeable and extensive sand and gravel aquifer. 
the need f o r  a long-term pumping tes t  will be determined only a f t e r  the 
preliminary modeling s t u d y  can be used t o  predict the level of aquifer 
response that  would be expected. 

Therefore, 

Ground water samples will be collected from new and selected existing wells. 
T h e  new wells will include 42 100-series, 22 200-series, 22 300-series wells, 
three 400-series wells, and  3 o f f - s i t e  wells. Thirty-six additional 

monitoring wells t ha t  exist  on s i t e ,  a long  w i t h  se ected of f - s i te  wells, will 
be included in the sampl ing  network. Additionally approximately six t i l l  
wells, s ix  t o p  of upper  sand and grave l ' aqui fe r  we I s ,  and six bottom of upper  
sand and gravel aquifer wells, will be selected a t  upgradient locations and 
sampled t o  establish background concentrations. 

Sampling during t h i s  hyrogeologic investigation will be performed af ter  a l l  
wells are installed and on three l a t e r  occasion during d i f f e r e n t  seasonal 
conditions. Additional well sampling will not be proposed until  the resultant 
data  base is  evaluated. 

t o  assure that no contamination or  b ias  i s  introduced into the sample. 
Proper ground water sampling procedures will be used 

Sample Analysis 

A t o t a l  of 143 wells have been identified f o r  sampling. 
a c t i v i t i e s ,  samples will be collected from each of these wells on two 
occasions. All samples w i l l  be analyzed i n  the f ie ld  fo r  pH, temperature, 
c o n d u c t i v i t y ,  and dissolved oxygen. 

During Phase I 

Since the selection of each new well was specifically just i f ied w i t h i n  the 
context of the existing monitoring well network, i t  i s  necessary t o  analyze 

a l l  ground water samples fo r  a f u l l  suite of radiological parameters and a 
more focused set  of general water quality indicators t o  achieve the overall 
s tudy  objectives. All g round  water samples will be analyzed f o r  a set of 
radiological parameters t h a t  include radionuclides or  materials handled a t  the 
FMPC. These parameters, w h i c h  are consistent with those being tested under 
the ongoing RCRA monitoring program, include: 
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Tota l  Uranium Tota l  Thorium 
I s o t o p i c  Uranium Iso top ic  Thorium 
I s o t o p i c  Plutonium Tech ne t i  um-99 
Rad i um- 22 6 Ces i um- 137 
Rad i u m- 22 8 Strontium-90 
Neptuni um-237 Ruthenium-106 

A l l  samples w i l l  a l s o  be analyzed f o r  the f o l l o w i n g  parameters t h a t  are being 
used as i n d i c a t o r s  of d r i n k i n g  water q u a l i t y  under the ongoing RCRA program: 

PH 
Spec i f i c  Conductance 
C h l  o r  i d e  
I r o n  
Manganese 
Phenols ( t o t a l )  
Sod ium 
S u l f a t e  
Gross alpha 
Gross beta 

Arsenic 
Barium 
Cadmium 
Chromium (Hexavalent; - T o t a l )  
F1 u o r i  de 
Le ad 
Mercury 
N i t r a t e  
Se 1 en i  um 
S i l v e r  

The ana lys is  o f  ground water samples f o r  Hazardous Substance L i s t  (HSL) 
organics and o ther  t o x i c  metals w i l l  be performed on a l i m i t e d  basis.  
reason f o r  t h i s  reduced scope is twofold:  

The 

The ongoing RCRA ground water moni tor ing program i s  a l ready t e s t i n g  
f o r  organics and metals on a q u a r t e r l y  basis a t  41  o n - s i t e  and o f f -  
s i t e  wel ls,  and w i l l  be continued on a t  l e a s t  a semiannual bas is  i n  
t h e  fu tu re .  

The frequency and l e v e l s  of de tec t ion  o f  these species dur ing  the  
RCRA program i n d i c a t e  t h a t  a problem worthy o f  a comprehensive 
t e s t i n g  program i n  the R I / F S  ( i n  comparison t o  the r a d i o l o g i c a l  
problem) does not  e x i s t  i n  the ground water under ly ing the  FMPC and 
adjacent areas. 

In order  t o  conf i rm t h a t  these cond i t ions  are the case, 13 se lected ground 

water samples w i l l  be analyzed f o r  HSL v o l a t i l e  and semivo la t i le  organics and 

HSL inorganics,  inc lud ing  cyanide. 
detected i n  t h e  RCRA program, and w i l l  n o t  be analyzed under t h i s  program. 

The w e l l s  t o  be sampled f o r  HSL analys is  have been selected t o  augment the  
q u a r t e r l y  RCRA moni tor ing program. These inc lude ten  new shal low w e l l s  w i t h i n  
the waste storage area; a shal low w e l l  immediately t o  the east o f  t h e  

Product ion Area; and 200-series w e l l s  i n  the  upper sand and gravel  a q u i f e r  

No pest ic ides  o r  herb ic ides have ever been 

0 
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eas t  Of the Production Area and south of the Production Area along the storm 
sewer outf a1 1 d i t c h .  

In addi t ion,  the analyt ical  r e s u l t s  of the recently completed CIS program of 
the  wastes stored i n  the waste p i t s ,  ponds, piles, and s i l o s  w i l l  be evaluated 
when avai lable .  I f  organics and/or metals a re  found i n  s ign i f i can t  
concentration i n  these samples, ground water samples from any nearby 
downgradient wells w i l l  a lso be analyzed for  the HSL parameters. 

4.2.1.4 Subsurface Soi l s  Sampling Plan 

Objectives and Jus t i f i ca t ion  
The overal l  object ive of the Subsurface Soi l s  Sampling Plan i s  t o  provide 
addi t ional  d e t a i l  on subsurface conditions w i t h i n  the  FMPC t h a t  may define o r  
influence contaminant migration pathways. The subsurface s o i l s  invest igat ion 
wi l l  provide additional information on: 

The subsurface s t ra t igraphy i n  the s i t e  area and i t s  re la t ionship  t o  
the d i s t r ibu t ion  of ground water; 

chemical contamination of subsurface s o i l s  t o  assess  the nature and 
extent  of potential  subsurface pathways t o  ground water 
contamination; 

The l a t e r a l  and ver t ica l  extent of radionuclide and hazardous 

The  geochemical propert ies  of the subsurface s o i l s  t ha t  may r e t a rd  or 
enhance contaminant movement, o r  define potent ia l  pathways; and 

The geotechnical propert ies  of the subsurface s o i l s ,  f o r  use i n  
evaluating the f e a s i b i l i t y  of remediation a l te rna t ives .  

The subsurface s o i l s  sampl ing  program is an integral  par t  of the  ground water 
monitoring we1 1 ins ta l  l a t ion  program. However, i t  i s  addressed separately i n  
the Subsurface Soi l s  Sampling Plan due t o  the difference i n  unde r ly ing  
object ives  and the spec i f i c i ty  of methods and equipment. The locat ions of 
boreholes f o r  sampling subsurface s o i l s  coincide w i t h  many of the proposed 
locat ions f o r  the wells. 
ground water issues (as  summarized i n  Table 3.1), the general se lec t ion  
c r i t e r i o n  of location near potent ia l  contamination sources, pathways, and 
receptors  t h a t  a re  d is t r ibu ted  across the FMPC a l so  sa t i s fy  the informational 
needs of the subsurface s o i l s  program. 

Although these locations were primarily dictated by 

0 
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Scope 
e 

Continuous sampling o f  subsurface s o i l s  w i l l  be performed du r ing  t h e  d r i l l i n g  
o f  t h e  boreholes f o r  a l l  100-ser ies w e l l s  and through the  t i l l  where 100- 
s e r i e s  w e l l s  w i l l  no t  be i n s t a l l e d  (Figures 4.7 and 4.8). A t  l o c a t i o n s  where 
more than one w e l l  i s  t o  be i n s t a l l e d  (i.e., couplets  and three-wel l  
c l u s t e r s ) ,  subsurface s o i l  samples w i l l  be c o l l e c t e d  on ly  once through the  
geo log ic  column, so t h a t  a p r o f i l e  o f  t he  geologic m a t e r i a l  i s  obtained from 
ground surface t o  t h e  bottom o f  the deepest boring. 

I n  accordance w i t h  the r e s u l t s  o f  the p r e l  iminary eva lua t i on  (as i 1 l u s t r a t e d  

i n  F igures 3.2 through 3.6), 17 i n v e s t i g a t i v e  tasks were considered necessary 
t o  s a t i s f y  the  i n fo rma t iona l  needs o f  the RI /FS .  The next phase o f  t he  

p lanning process was t o  t r a n s l a t e  the gener ic i n fo rma t iona l  needs i d e n t i f i e d  
i n  F igures 3.2 through 3.6 i n t o  meaningful f i e l d  data c o l l e c t i o n  e f f o r t s  t h a t  
would be cons is ten t  w i t h  bo th  the c u r r e n t l y  a v a i l a b l e  data base (so as t o  
achieve cost -ef fect iveness w h i l e  avoid ing redundancy) and s i t e - s p e c i f i c  
cond i t i ons .  
s i t e  i n v e s t i g a t i o n  a c t i v i t i e s  (i .e., f i e l d  data c o l l e c t i o n  e f f o r t s )  under 

Task 3 o f  t h e  RI /FS  are o f  importance t o  t h i s  section. 
i d e n t i f i e d ,  corresponding t o  seven sampling plans (Table 4.1). 

Only the subset o f  t he  i n v e s t i g a t i v e  tasks t h a t  corresponds t o  

Ten such tasks were 
0 

Also i n d i c a t e d  i n  Table 4.1 a re  f i v e  i n v e s t i g a t i v e  tasks t h a t  are being 
performed under separate con t rac t .  The f i r s t ,  termed t h e  Charac te r i za t i on  

I n v e s t i g a t i o n  Study (CIS), i nvo l ves  sampling of the wastes p r e s e n t l y  s to red  i n  

P i t s  1 through 6, the burn p i t ,  l ime sludge ponds, s a n i t a r y  l a n d f i l l ,  f l y  ash 
p i l e s ,  and S i l o s  1, 2, and 3 (i.e., K-65 s i l o s  and metal  ox ide  tank) .  Each 

waste storage area was cored t o  i t s  f u l l  depth a t  several  locat ions.  Samples 

f o r  phys i ca l  and chemical ana lys i s  were composited. 

Bor ings w i l l  be advanced us ing cable t o o l  d r i l l i n g  methods. 

d r i l l i n g  program, standard pene t ra t i on  t e s t s  w i l l  be conducted and subsurface 

s o i l  samples w i l l  be c o l l e c t e d  us ing an 18-inch d r i v e  sp l i t - spoon  sampler i n  

accordance w i t h  ASTM Method DF1586-84. S o i l s  w i l l  be cont inuously  sampled i n  
t h e  ti l l. Spl i t -spoon sampling beyond the  base o f  t he  t i l l  w i l l  be conducted 

every f i v e  f e e t  and a t  each change i n  l i t h o l o g y ,  as determined by the  p r o j e c t  

Dur ing t h e  
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0- s i t e  geologist. In addition, undi,sturbed samples w 11 be collected a t  a r a t e  
of two per borehole i f  clay layers are found i n  the t i l l .  

w i l l  also be collected of the uppermost portion of he blue clay layer a t  the 
location of the three 300-series wells i n  closest proximity to  the FMPC 
production wells (Wells 311, 334, and 338). 
w i l l  be used i f  subsurface conditions permit. 

Undisturbed samples 

Conventional 30-inch Shelby tubes 

A l l  samples w i l l  be examined and described by the project s i t e  geologist. The 
geologist wi l l  describe and classify a l l  samples based on the i r  color (Munsell 
Soil Color Charts), texture (Unified Soil Classification System), estimated 
water content, and depth from land surface. All f i e l d  observations wi l l  be 
recorded on the standard forms provided i n  the QAPP. 

Field Screeninq of Subsurface S o i l  Samples 
Immediately upon opening each split-spoon sample, the samples w i l l  be screened 
f o r  volat i le  organics using OVA and H N u  f ie ld  instruments. 
release is detected, a soi l  sample of the core w i l l  be transferred t o  a 
standard VOA vial .  The f ie ld  screening procedure for  radionuclides w i l l  

u t i l i z e  each of the three detectors - a large-volume sc in t i l l a t ion  detector, a 
FIDLER detector, and an alpha-particle detector. 
screening value exceeds background by three standard deviations for any of the 
three procedures w i l l  be a candidate f o r  laboratory analysis. 

I f  a vo la t i le  

0 
Any sample for which the 

Sample Analysis 
Subsurface soi l  samples w i l l  be collected from 54 separate locations where new 
wells are to  be installed. 
these samples wi l l  be comprised of four elements, as follows: 

The laboratory analysis program associated w i t h  

Rad i ol ogi ca 1 anal y s  i s ; 
Geochemical analysi s;  
Geotechnical/enginering properties testing; and 
Organ i c / i  norg an i c ana 1 y si s . 

I t  i.s estimated that over 1,500 split-spoon or Shelby tube samples wi l l  be 
collected d u r i n g  the subsurface program. 
feasible,  nor is i t  necessary t o  achieve a satisfactory understanding of the 

An analysis of a l l  samples i s  not 

overall s i t e  conditions. The final program wil l  be dependent on f ie ld  0 
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resu l t s ,  as described below. 
tes t ing,  as deemed appropriate based on the i n i t i a l  testing results.  

All samples wi l l  be archived f o r  additional 

Subsurface soi l  samples w i l l  be selected f o r  radiological analysis based on 
the resu l t s  of the f ie ld  screening. A t  least one sample per horizon ( t i l l ,  
upper sand and gravel, and lower sand and gravel) per location w i l l  undergo 
radiological analysis, yielding a minimum of 94 analyses. 

The sample selected f o r  laboratory analysis w i l l  be that which exhibits the 
highest re la t ive reading above the screening cr i ter ion for the given location 
and horizon. 

A l l  samples sent to  the laboratory w i l l  be tested for  a set  of radionuclides 
his tor ical ly  used, stored, or produced a t  the FMPC. 
same as those being analyzed under R C R A  compliance monitoring, and include: 

These parameters are the 

Total Uranium 
Uranium 234 
Uranium 235 
Uranium 236 
Uranium 238 
Radium 226 
Radium 228 
Technetium 99 
Thorium 228 

Thorium 232 
Cesium 137 
Strontium 90 
Ruthenium 106 
Neptunium 237 
Plutonium 238 
Plutonium 239 
Plutonium 240 
Thorium 230 

The purpose of the geochemical analysis program i s  t o  gain quantitative 
information on parameters that can be used as indicators of the potential for  
contaminant migration through (or adsorption to)  subsurface soi ls .  The soi l  
properties selected as indicators of contaminant migration and attenuation 
include: to ta l  cation exchange capacity, total  organic carbon (TOC) ,  grain- 
s ize ,  and leachable iron and manganese. Samples wi l l  be selected for analysis 
based on differences i n  visual properties (i .e. ,  color, texture, e tc . ) ,  w i t h  
spat ia l  distribution being a second criterion. Since the degree of 
var iabi l i ty  is  expected to decrease as one proceeds downward through the so i l  
horizons, more samples for  geochemical analysis w i l l  be taken i n  the t i l l  than 
i n  the sand and gravel aquifer. I n  particular, i t  i s  estimated that 20 
samples will be obtained from the t i l l ,  ten from the upper sand and gravel 
aquifer, and f ive  from the lower sand and gravel aquifer. 
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Geotechnical (engineering) properties testing wi 1 1  be perform,ed'on a minimum 
of 20 undisturbed Shelby tube samples. 
include: 

Engineering properties to be tested 

Modified Proctor Compaction Test (ASTM 01557); 

Vertical Permeabi 1 i ty; 

Unconfined Compression (ASTM 02166) ; 

Triaxial Shear Test (consolidated isotropically undrained, C.I.U., 
with pore pressure - ASTM 02850); and 

Vertical Consolidation (dial reading/time technique - ASTM 02166). 

The presence of organic and toxic inorganic compounds in subsurface soils has 
not been documented to be a problem at the FMPC. Even if cases had been 
reported, it would be difficult to pinpoint locations of elevated levels 
through a borehole subsurface soils program if sample locations are randomly 
selected. 
if one of two observations is made: 
evidence of organic or inorganic Contamination; or (2) a relatively high 
reading occurred during the field screen ng for volatile organics. 
samples meeting either of these criteria (with a minimum of two samples per 
borehole where either one or both criter a are met) will be subjected to a 
full HSL analysis for volatile organics, semivolatile organics, and inorganic 
me ta 1 s . 

The proposed approach is to subject a sample to a full HSL analysis 
(1) the sample has unusual odor or visual 

Any 

4.2.1.5 Surface Water and Sediment Sampling Plan 

Objectives and Justification 
The surface water and sediment sampling programs have been combined into a 
single Surface Water and Sediment Sampling Plan due to a similarity of 
objectives. These objectives are: 

Identify the distribution and extent of radiological constituents in 
sediments from Paddy's Run and site drainage systems leading into 
Paddy's Run. 

Characterize the radiological and hazardous chemical constituents and 
their spatial distributions at one point in time along drainage 
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patJways from the s i t e  towards Paddy's Run, discharge p o i n t s  i n t o  
Paddy's Run, as w e l l  as Paddy's Run. 

Determine t h e  presence o f  r a d i o l o g i c a l  cons t i t uen ts  and t h e i r  
concentrat ions a t  a g iven p o i n t  i n  t ime  i n  the  Great Miami R ive r  bo th  
upstream and downstream o f  t he  FMPC o u t f a l l ,  t he  confluence o f  
Paddy's Run w i t h  the Great M i a m i  R iver  and upstream and downstream o f  
t h e  SOWC c o l l e c t o r  wel ls.  

I d e n t i f y  r a d i o l o g i c a l  cons t i t uen ts  i n  the  sediments o f  the Great 
Miami R ive r  a t  l oca t i ons  upstream and downstream of the SOWC 
c o l l e c t o r  we l l s ,  a t  the FMPC NPDES o u t f a l l ,  t he  confluence of Paddy's 
Run w i t h  the  Great Miami River,  and a t  depos i t i ona l  l o c a t i o n s  i n  t h e  
Great Miami River .  

Determine i f  the FMPC i s  a s i g n i f i c a n t  source o f  organics and 
se lected inorganics t o  the Great M i a m i  R i ve r  and Paddy's Run. 

I n  a d d i t i o n  t o  the  i n v e s t i g a t i v e  scope descr ibed herein,  a companion study 

being performed i n  response t o  Order 1 4  o f  t h e  D i r e c t o r s  Findings and Orders 

w i l l  c o n t r i b u t e  va luable i n fo rma t ion  and i n s i g h t  i n t o  those ob jec t i ves  d e a l i n g  

w i t h  t h e  Great Miami River .  The companion study has as i t s  p r i n c i p a l  

o b j e c t i v e  t h e  determinat ion o f  whether the main e f f l u e n t  l i n e  i s  a source o f  

contaminat ion t o  the  nearby SOWC wel ls .  

i n v e s t i g a t i o n  i s  t he  e f f e c t s  of the main e f f l u e n t  l i n e  on r i v e r  water q u a l i t y ,  

and i n  t u r n  the  i n t e r a c t i o n s  between the water column, sediments, and 

under l y ing  a q u i f e r .  The f i e l d  work and hydro log ic  ana lys i s  associated w i t h  

t h i s  study w i l l  p rov ide considerable a d d i t i o n a l  i n fo rma t ion  on the  reach o f  

t h e  r i v e r  nearest  to ,  and most l i k e l y  a f fected by, t h e  main e f f l uen t  l i n e .  

0 A key component o f  t he  the  

Scope 

Table 4.3 has been prepared as a summary o f  t he  Surface Water and Sediment 

Sampling Plan. The p l a n  has two pr imary components. The f i r s t  i s  associated 

w i t h  t h e  f o u r  p r i n c i p a l  surface water courses (Great Miami River,  Paddy's Run, 

storm water o u t f a l l  d i t c h ,  and the  main e f f l u e n t  l i n e ) ,  and involves a m u l t i -  
element sampling p l a n  designed t o  make use o f  ongoing WMCO mon i to r i ng  programs 

and prev ious study r e s u l t s .  

sur face water drainage paths, conveyance f a c i l i t i e s ,  and ponding areas i n  the  

waste storage areas and Product ion Area. 

l o c a t i o n s  i s  designed t o  prov ide a c h a r a c t e r i z a t i o n  o f  surface water and 

The second component invo lves a v a r i e t y  o f  

The sampling p l a n  f o r  these 

sediments a t  one p o i n t  i n  t i m e .  This l i m i t e d  e f f o r t  could p i n p o i n t  any a 
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d) 

TABLE 4.3 
SUMMARY OF SURFACE WATER 

AND SEDIMENT SAMPLING PLAN 

SUR FACE WATER SED I ME NT 
LOCATION SAMPLING PLAN* SAMPLING PLAN* 

Great M i a m i  R i ve r  Q u a r t e r l y  a t  seven Q u a r t e r l y  a t  seven 
locat ions:  FR, O/WQ' l oca t i ons :  FR; 

Q u a r t e r l y  a t  one 
loca t i on :  GS 

Paddy's Run Q u a r t e r l y  a t  three 
locat ions:  FR, O/WQ* 

Q u a r t e r l y  a t  t h ree  
l oca t i ons :  U, A/B, 
R; Q u a r t e r l y  a t  one 
loca t i on :  FR, GS; 
One sample a t  f o u r  
locat ions:  HSL 

Storm Water O u t f a l l  Four l oca t i ons  dur ing One sample a t  t h ree  
D i t c h  a storm event: U, A/B, locat ions:  FR, GS; 

R; 0 e locat ion:  FR, One sample a t  two 
O/WQ 

Main E f f l u e n t  L ine Quar te r l y :  FR, O/WQ4 Quar te r l y :  FR, GS 
locat ions:  HSL 

(Manhole 175) One sample: HSL One Sample: HSL 

9 

Waste Storage Areas 

Two drainage One sample from each: One sample a t  one 
paths t o  u, A/B, R l oca t i on :  HSL 
Southwest 
Abandoned One sample a t  t h ree  None 
drainage p ipes l oca t i ons  ( i f  f lowing) :  

6 

along west u, A/B, R 

Drainage n o r t h  One sample a t  three One sample a t  one 
of P i t  5 l oca t i ons  ( i f  f l ow ing ) :  l oca t i on :  HSL 

u, A/B,  R 

Drainage n o r t h  One sample a t  two One sample a t  one 
of r a i l r o a d  locat ions:  U ,  A/B, R l oca t i on :  HSL 
t r a c k s  

o f  P i t  1 and locat ions:  U, A/B, R 
Clear  Well  

6 Drainage south One sample a t  two None 

6 Drainage n o r t h  One sample a t  two None 
o f  surge lagoon locat ions:  U, A / B ,  R 

C0M:Tabl e4-3 
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TABLE 1 . 3  

(Continued) 

SURFACE WATER SEDIMENT 
LOCAT ION SAMP L I NG PLAN* SAMPLING PLAN* 

Drainage south 
of P i t  4 and 6 

Seep near 
greenhouse 
(plus  any 
o ther  seeps: 
assume 5) 

Drainages from 
upper f l y  ash 
p i l e  

Production Area 

Two drainages 
southeast  of 
subs t a t  ion 

Drainage near 
r a i l  s iding 

Six cu lve r t s  

Manholes and 
catch basins 

One sample a t  three None6 
locations:  U ,  A / B ,  R 

6 One sample: U, A / B ,  R None 
(one sample from other 
seeps: U ,  A / B ,  R )  

One sample a t  four  
locations:  U, A / B ,  R ,  locations:  U ,  A / B ,  R ;  
OIWQ One sample from one 

One sample a t  four  

location: HSL 

One sample a t  two 
locat ions i n  each: locations i n  each: 
u, A D ,  R u ,  A D ,  R 

One sample a t  two 
locations:  U, A / B ,  R locations:  U ,  A / B ,  R 

One sample from each: 
U, AIB, R u, A / B ,  R 

One sample a t  two 

One sample a t  two 

One sample from each: 

One sample a t  12  One sample a t  12 
locations:  U, A / B ,  R locations:  U, A / B ,  R 

* 
U = Total Uranium 0 = TOC and TOX GS = Grain Size 

R = Ra-226 and Ra-228 FR = F u l l  Radiological Analysis 
A / B  = Gross Alpha and Beta WQ = General Water Quality Parameters 

HSL = HSL Organics and Inorganics 

'Ongoing WMCO Monitoring Program: Monthly (Composite) a t  th ree  

'Ongoing WMCO Monitoring Program: Weekly a t  f i ve  locations:  U, A / B ;  

30ngoing WMCO Monitoring Program: Weekly a t  one location: U, A / B ;  

locat ions:  U, R ,  A / B  

Bimonthly: R 

Bimonthly: R (when flowing) 

40ngoing WMCO Monitoring Program: Daily: U ,  A /B;  Month 

'Represents work recently performed as par t  of the CIS 

Th-232 0 
6Sampling and radiological t e s t ing  of sediments i n  dra 

recent ly  performed as par t  of the CIS .  

4-42 
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0 s i g n i f i c a n t  Contaminant sources o r  problems t h a t  would otherwise cont inue 

undetected. 

cou ld  i n d i c a t e  t h a t  a d d i t i o n a l  sampling i s  requ i red  t o  f u l l y  eva lua te  t h e  

r e s p e c t i v e  source o r  pathway o f  concern. 

The r e s u l t s  o f  e i t h e r  o f  these components of t he  sampling p l a n  

Surface water sampling l o c a t i o n s  on the  Great M i a m i  R iver  w i l l  co inc ide  w i t h  

t h e  sampling s t a t i o n s  establ ished by WMCO (Figure 4 . 4 ) ,  and w i l l  i n c l u d e  f o u r  

a d d i t i o n a l  sampling locat ions.  As i nd i ca ted  on the f i g u r e ,  t he  a d d i t i o n a l  

l o c a t i o n s  are immediately opposi te  the SOWC we l l  on the  west bank, j u s t  

downstream from the p o i n t  o f  d ischarge o f  t he  main e f f l u e n t  l i n e ,  w i t h i n  t h e  

d e p o s i t i o n a l  area a t  t he  bend i n  the  r i v e r  downstream from the  prev ious p o i n t ,  

and immediately downstream from the  confluence w i t h  Paddy's Run. Current ly ,  

WMCO i s  c o l l e c t i n g  d a i l y  grab samples from sampling p o i n t s  W l  (upstream from 

t h e  main e f f l u e n t  l i n e )  and W3 (downstream from the e f f l u e n t  discharge).  I n  

a d d i t i o n ,  weekly grab samples are c o l l e c t e d  a t  p o i n t  W4, approximately 7.6 km 

d a i l y  and weekly samples are composited monthly f o r  a determinat ion o f  

\ downstream from the  confluence o f  Paddy's Run w i t h  the Great Miami River .  The 

uranium, Ra-226 and Ra-228, and gross alpha and beta concentrat ions.  0 
The sur face water sampling p l a n  w i l l  augment t h i s  ongoing program by 

c o l l e c t i n g  samples from the same th ree  l oca t i ons  and f o u r  new l o c a t i o n s  on a 

q u a r t e r l y  bas is  f o r  one year, and analyzing f o r  the f u l l  se t  o f  r a d i o l o g i c a l  

parameters, TOX, TOC, and general water q u a l i t y  parameters. Th is  q u a r t e r l y  

sampling p l a n  w i l l  cha rac te r i ze  seasonal f l o w  and water q u a l i t y  v a r i a t i o n s  f o r  

an extended l i s t  o f  i n d i c a t o r  r a d i o l o g i c a l  parameters. I f  c o n s i s t e n t  w i t h  t h e  

o v e r a l l  p r o j e c t  schedule, samples w i l l  be obtained i n  A p r i l ,  Ju ly ,  October, 

and January. Approximate f low r a t e s  w i l l  be obtained from an e x i s t i n g  USGS 

Great M i a m i  R i ve r  gaging s t a t i o n  a t  Hamilton, Ohio. D i r e c t  measurements o f  

f l o w  w i l l  a l so  be made a t  the p o i n t  of sampling. 

Sediment samples w i l l  be c o l l e c t e d  on a q u a r t e r l y  bas is  from the  same 

loca t i ons .  Samples w i l l  be c o l l e c t e d  a t  the quar te r  p o i n t s  i n  the  channel and 

from d e p o s i t i o n a l  and f l o o d p l a i n  areas a t  each loca t i on .  

most prominent depos i t i ona l  area a t  each l o c a t i o n  w i l l  undergo f u l l  

r a d i o l o g i c a l  analysis,  and g r a i n - s i z e  t e s t i n g  w i l l  be performed a t  one 

l o c a t i o n  t o  a s s i s t  i n  determining i f  s o r p t i o n  i s  an important process and 

One sample from t h e  
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whether an important source i s  present. A l l  o ther  sediment samples from t h e  

Great M i a m i  R i ve r  w i l l  be archived. I f  the  s i n g l e  sample analyzed from each 

l o c a t i o n  e x h i b i t s  a concentrat ion o f  any parameter exceeding tw ice  background, 

a l l  arch ived samples from t h a t  l o c a t i o n  and sampling event w i l l  a l so  be 

subjected t o  a f u l l  r a d i o l o g i c a l  analysis.  An except ion t o  t h i s  s t ra tegy  i s  

t h a t  a l l  sediment samples from the background l o c a t i o n  ( W l )  w i l l  be analyzed 

du r ing  t h e  f i r s t ,  round o f  sampling t o  b e t t e r  e s t a b l i s h  background 

cond i t i ons .  

Surface water f low i n  Paddy's Run i s  monitored a t  WMCO s t a t i o n s  W5, W9, W10, 

W11, and W8 (F igure 4.9). S t a t i o n  W5 provides an upstream c o n t r o l ,  S ta t i ons  

W9 and W10 represent upstream and downstream loca t i ons  w i t h  respect  t o  the  

waste storage area, S ta t i ons  W11 and W7 provide a s i m i l a r  upstream/ downstream 

p a i r  f o r  t he  confluence o f  t he  storm water o u t f a l l  d i t c h  w i t h  Paddy's Run, and 

S t a t i o n  W8 i s  a downstream o f f - s i t e  l oca t i on .  Weekly samples are analyzed by 

WMCO f o r  uranium content and gross alpha and beta a c t i v i t y .  

composites o f  weekly samples are analyzed f o r  Ra-226 and Ra-228. 

The s p a t i a l .  d i s t r i  b u t i o n  prov ided by these s i x  s t a t i o n s  i s  considered adequate 

f o r  mon i to r i ng  surface water e f f e c t s  i n  Paddy's Run. The ongoing program w i l l  

be supported i n  the  RI /FS,  however, by q u a r t e r l y  sampling a t  S t a t i o n s  W10, 

W11, and W7, w i t h  analys is  f o r  t he  f u l l  r a d i o l o g i c a l  program, TOC, T O X ,  and 

t h e  general  water q u a l i t y  parameters. The se lected s t a t i o n s  a re  the c l o s e s t  

downstream loca t i ons  from the  two p r i n c i p a l  sources o f  contaminants t o  Paddy's 

Run (i.e., t he  waste storage area and storm water o u t f a l l  d i t c h ) ,  and a 

c o n t r o l  p o i n t  upstream from the  confluence w i t h  the  o u t f a l l  d i t c h .  

t h e  Great M i a m i  R iver  sur face water program, the extended l i s t  of parameters 

w i l l  y i e l d  conf i rmatory q u a n t i t a t i v e  i n fo rma t ion  on the  presence o r  absence of 

a d d i t i o n a l  parameters o f  concern, and w i l l  i n d i c a t e  r e l a t i v e  c o n t r i b u t i o n s  and 

seasonal v a r i a b i  1 i t y  o f  t he  sources. 

Bimonthly 

As w i t h  

Sediment samples w i l l  be c o l l e c t e d  a t  Stat ions W10, W11, and W7 on a q u a r t e r l y  

basis.  S t a t i o n  W5 w i l l  a l so  be included i n  the sediment sampling program t o  

p rov ide  a background comparison. 

be analyzed o n l y  f o r  the base se t  o f  parameters (uranium, Ra-226, Ra-228, 

Samples from S ta t i ons  W5, W11, and W10 w i l l  
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FIGURE 4 - 4  

GREAT M I A M I  R I V E R  AND PADDY'S RUN 

4- 45 

SURFACE WATER SAMPLING LOCATIONS 

145 



gross alpha and beta),  whereas a f u l l  complement of r a d i o l o g i c a l  parameters 

w i l l  be tes ted  along w i t h  g r a i n  s ize f o r  sediment samples from S t a t i o n  W7. 

a d d i t i o n ,  sediment samples f rom the same f o u r  l o c a t i o n s  w i l l  be analyzed on 
one occasion f o r  t he  f u l l  set  o f  HSL parameters. 

I n  

S t a t i o n  W6 i s  used by WMCO t o  monitor e f f l u e n t  associated w i t h  the  storm water 

drainage d i t c h .  Weekly samples are c o l l e c t e d  f o r  uranium and gross alpha and 

beta analyses, w h i l e  a bimonthly composite i s  analyzed f o r  Ra-226, and 

Ra-228. The proposed program w i l l  i nvo l ve  a s i n g l e  sampling episode d u r i n g  a 

storm event a t  f i v e  l oca t i ons  along the d i t c h .  Four samples w i l l  be analyzed 

o n l y  f o r  t he  base se t  o f  kad io log i ca l  parameters, wh i l e  the most downstream 

sample w i l l  be analyzed f o r  the f u l l  r a d i o l o g i c a l  parameter l i s t ,  TOC, TOX, 

and t h e  general water q u a l i t y  parameters. The d i s t r i b u t i o n  o f  sampl i n g  p o i n t s  

along the  l eng th  of the d i t c h  w i l l  document e i t h e r  s i g n i f i c a n t  gains o r  losses 

of r a d i o l o g i c a l  cons t i t uen ts  as one proceeds downstream. The one extended s e t  

o f  analyses w i l l  be f o r  conf i rmatory purposes. 

I n fo rma t ion  provided i n  the  background document i n d i c a t e s  a no t i ceab le  change 

i n  sediment c h a r a c t e r i s t i c s  and contaminant concentrat ions along the  d i t c h .  

For t h i s  reason, th ree  sediment samples w i l l  be c o l l e c t e d  along the  l e n g t h  o f  

t h e  d i t c h .  A f u l l  se t  o f  r a d i o l o g i c a l  parameters and g r a i n  s i ze  w i l l  be 

t e s t e d  t o  document these cond i t i ons  and t o  e s t a b l i s h  any c o r r e l a t i o n  w i t h  

g r a i n  s ize.  I n  add i t i on ,  sediment samples w i l l  be c o l l e c t e d  f o r  f u l l  HSL 

ana lys i s  a t  two loca t i ons .  

conf luence w i t h  Paddy's Run (downstream from the  f l y  ash p i l e s ) ,  and a p o i n t  

o f  depression i n  t h e  channel pathway near the  midpoint  o f  t he  d i t c h  l eng th  

(upstream from t h e  f l y  ash p i l e s ) .  

These inc lude a p o i n t  j u s t  upstream from t h e  

Surface water discharges are a l so  being monitored by WMCO a t  S t a t i o n  W2. 

S t a t i o n  W2 i s  t h e  sampling p o i n t  a t  Manhole 175 t h a t  i s  used t o  moni tor  

e f f l u e n t  f rom the  Product ion Area and i s  t he  s p e c i f i e d  compliance p o i n t  f o r  

t h e  NPDES permit .  

p r o p o r t i o n  t o  the  t o t a l  f low. 

Continuous samples are c u r r e n t l y  being c o l l e c t e d  i n  

Samples (24-hour composites) are c o l l e c t e d  

d a i l y  and analyzed f o r  uranium content and alpha/beta r a d i o a c t i v  

composites o f  t h e  d a i l y  samples are analyzed f o r  Ra-226, Ra-228, a 
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Th-232. Two semiannual composites a re  analyzed f o r  other radionuclides. 

I n  support of the data base being generated by WMCO, quar ter ly  surface water 
samples w i l l  be obtained from Stat ion W2 f o r  one year and analyzed f o r  the 
extended s e t  of. const i tuents .  T h i s  program w i  11 provide confirmatory data  a s  
t o  whether organics and selected inorganics a re  being discharged t o  the  Great 
Miami River via  the main e f f luent  l ine.  

Sediment samples w i l l  be collected from Manhole 175 concurrently w i t h  the 
quar te r ly  surface water samples. 
f u l l  s e t  of radiological parameters and grain s ize .  
sediment sample w i l l  a l so  be analyzed fo r  the f u l l  s e t  of HSL parameters 
d u r i n g  the i n i t i a l  round of sampling. 

The samples w i l l  be analyzed fo r  the same 
One surface water and one 

Numerous surface runoff drainageways e x i s t  w i t h i n  o r  near the waste s torage 
areas  and i n  the Production Area. 
o r  may currently remain, receptors of contaminants from s p i l l s ,  leaks, 
overtoppings, o r  other  k i n d s  of releases associated w i t h  the waste s torage 
units. 
surface water samples w i l l  be collected a t  various locations along the 
drainageways. 
parameters i n  order t o  f l ag  any 'elevated concentrations or contamination 
pa t te rns .  
remediation actions.  

These drainages may have been i n  the  pas t ,  

As pa r t  of the Surface Water and Sediment Sampling Plan, s ing le  

Each sample w i l l  be analyzed fo r  the base s e t  of radiological  

These f i n d i n g s  could resu l t  i n  source ident i f ica t ion  and focused 
The drainages and locat ions are  ident i f ied Table 4 . 3 .  

Sediment samples were collected fo r  radiological analysis  a t  numerous 
locat ions along these same drainages as  par t  of the CIS. The proposed e f f o r t  
is  t o  c o l l e c t  a s ing le  sediment sample from four key drainages t o  Paddy's Run 
a t  a point downstream of any potential  re leases  from waste storage a reas ,  and 
t o  subject  these samples t o  a f u l l  HSL analysis .  These locations include the  
southwest drainage di tch near the K-65 s i l o s ,  the drainage di tch north of 
P i t  5, the drainage di tch from near the sani tary l andf i l l  north of the  
ra i l road  t racks ,  and a drainage from the upper  f l y  ash pi le .  

Flow measurements wil l  be taken a t  the time of sampling a t  each location. All  
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surface water and sediment sample l o c a t i o n s  i n  open channels (streams, 
drainages, d i t ches ,  etc.) w i l l  be located by p l a c i n g  stakes on oppos i te  banks 
of  t h e  sampling l oca t i on .  The number o f  t he  sampling l o c a t i o n  w i l l  be marked 
on each stake and recorded f o r  f u t u r e  surveying. 

Sample Ana lys i s  

A l l  surface water samples w i l l  be subject  t o  the f o l l o w i n g  f i e l d  analyses. 

PH 
Tempe r a t  u r e  
Conduc t i v i t y  
Dissolved Oxygen 
Flow 

The sur face water and sediment sampling program summarized i n  Table 4.3 w i l l  

y i e l d  t h e  f o l l o w i n g  number o f  samples f o r  analysis:  

T o t a l  Uranium, Gross Alpha and Beta, Ra-226, Ra-228 

- 55 surface water samples 
- 40 sediment samples 

F u l l  Radio log ica l  Program 

- 45 sur face water samples 
- 39 sediment samples 

TOC, TOX, and General Water Q u a l i t y  Parameters 

- 49 surface water samples 

HSL Parameters (Organic V o l a t i l e s  and Semi-Volat i les,  Inorganics,  and 
' Pesticides/PCBs) 

- 11 sediment samples 

G r a i n  Size Analysis 

- 15 sediment samples 

I n  add i t i on ,  random f i e l d  sample s p l i t s ,  random f i e l d  blanks, and b l i n d  
dup l i ca tes  w i l l  be analyzed on a 10 t o  15 percent frequency. 

Based on i n f o r m a t i o n  a v a i l a b l e  on the FMPC waste inventory ,  t he  f o l l o w i n g  a 
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parameters Will be selected f o r  the f u l l  radiological plan: 

Total Urani um 
Uranium 234 
Uranium 235 
Uranium 236 
Uranium 238 
Radium 226 
Radium 228 
Technetium 99 
Thorium 228 

Thorium 230 
Thorium 232 
Cesium 137 
Strontium 90 
Ruthenium 106 
Neptunium 237 
Plutonium 238 
Plutonium 239 
Plutonium 240 

The general water qual i ty  parameters w i l l  include the following: 

PH 
Spec i f ic  Conductance 
Chloride 
Iron 
Manganese 
Phenols ( t o t a l )  
Sodium 

0 Sul fa t e  
Gross Alpha 
Gross Beta 
Copper 

0 Nickel 

Arsenic 
Bari um 
Cadmium 
Chromium (hexavalent, 
t o t a l )  
F1 uori de 
Lead 
Mercury 
Nitrate  
Se 1 eni um 
Si lver 
Molybdenum 

4.2.1.6 Biological Resources Sampling Plan 

Objectives and Jus t i f i ca t ion  
There are four  object ives  t o  the biological  resources sampling plan: 

To determine i f  contaminant substance release t o  the FMPC environs 
r e s u l t s  i n  s ign i f icant  uptake, ass imilat ion,  and t r ans fe r  through 
ecological habi ta t s ;  

To determine i f  contaminant substance release t o  the FMPC environs 
results i n  uptake and assimilat ion i n  agr icu l tura l  products and 
crops ; 

To determine i f  the above represent s ign i f icant  pathways t o  human 
receptors ,  and the potent ia l  risk t o  humans from those pathways; and 

0 To determine i f  federal  o r  s t a t e  threatened o r  endangered species 
e x i s t  w i t h i n  the FMPC environs, and the potent ia l  risk which  is posed 
t o  their  existence or welfare through contaminant re lease  from the 
FMPC. 
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On-site sampling wi l l  be used to  evaluate existing conditions a t  the FMPC, 
whereas the off-s i te  sampling will  be used t o  evaluate the extent of of f - s i te  
conditions as well as to establish background levels for  control areas. A 
determination of radiological substances i n  food chain species wi l l  be used t o  
evaluate r isk to human health relative t o  environmental fa te  and transport. 

Scope 
Discussions w i t h  Federal and State endangered species experts resulted i n  the 
identification of two species that could occur on the FMPC. 
species of mammal, the Indiana bat (Myotis sodalis) ,  and one amphibian, the 
cave salamander (Eurycea lucifuga) 
that  may potentially support these species t o  verify the i r  presence o r  
absence. 

These include one 

Surveys w i  11 be conducted w i t h i n  habitats 

I n  addition t o  the above, two raptor species of s ta te  concern have been 
observed a t  the FMPC. These were the Coopers hawk (Accipiter cooperi), and 
the northern harrier (Circus cyaneus). 
s ta tus ,  t h e i r  breeding habitat i n  Ohio may be endangered. Consequently, t h e i r  
presence on s i t e  w i l l  be monitored. Surveys w i l l  also be conducted for  
additional plant or animal species of Federal or State concern i f  they are 
discovered on the FMPC environs. 

Although these species have no legal 

Samples of vegetation, agricultural products, garden produce, and terrestor ia l  
and aquatic organisms on and near the FMPC wi l l  be collected for analysis. 
The type, location, and frequency of each sample grouping wi l l  necessarily 
vary i n  order to  ref lect  anticipated contaminant pathways and to  sa t i s fy  the 
overall study objectives. 

Sample locations f o r  vegetation wi l l  be randomly selected a t  both on-site and 
of f -s i te  areas i n  both upwind and downwind directions. The WMCO o f f - s i te  
control area located i n  Indiana wi l l  be used as a control area t o  conduct 
sampling for  background levels. Three samples of each vegetation species 
selected for  analysis due to  i ts  importance to grazing livestock and game 
animals wi l l  be collected from each on-site and off-s i te  location. A to ta l  of 
21-28 vegetation samples will be collected for analysis. @ Al l  remaining 
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samples wi l l  be archived. 

I f  subsequent surface soil  s a m p l i n g  resul ts  indicate areas of elevated 
concentration i n  important crop or 1 ivestock locations, additional vegetation 
samples wi l l  be collected from these areas i f  they d i f f e r  from the original 
sampl i ng locat ions. 

One downwind s i t e  or immediately adjacent t o  the FMPC, along w i t h  the control 
area, w i l l  be used for the sampling of agricultural crops and garden 
produce. Four species w i l l  be sampled a t  each location to represent the f u l l  
range of growth patterns. 
observations includes potatoes, corn, soybeans, and beets. 
samples of each species w i l l  be collected a t  each location, resulting i n  a 
to ta l  of 24 samples. I n d i v i d u a l  sample s i t e s  w i l l  be chosen on a random basis 
by pacing off randomly chosen coordinates w i t h i n  the agricultural f ie ld  or 
plot being investigated. 

A preliminary determination based on f ie ld  
Three composite 

Forbs, grasses, agricultural crops, and produce samples w i l l  be removed, w i t h  
roots and above ground parts intact ,  from w i t h i n  a 0.5 m 2  circular quadrant a t  
each sampl ing  point. A soil  sample w i l l  be taken from the center of each 
quadrant and archived. Roots and above ground parts from each sample location 
wi l l  be separated i n  the f ie ld  and analyzed separately. 

0 

M i l k  and eggs represent additional agricultural products of interest  t o  the 
biological sampl ing  plan. 
ongoing routine monitoring of such products by WMCO, no additional sampling i s  
proposed for  the RI/FS. 

However, due to  the existing data base and the 

Wildlife species w i l l  be captured for  analysis a t  two sites--within the 
controlled production or waste area of the FMPC and w i t h i n  the open space near 
the southwest corner of the FMPC property. The capture w i l l  be achieved u s i n g  
l ive t raps ,  snap traps,  or other appropriate techniques. Two samples each of 
two game species and one nongame species wi l l  be collected a t  each location, 
yielding a total  of twelve samples. Game species could include, f o r  example, 
the ,eastern cot tontai l ,  gray or red squirrels,  o r  quails. Mice w i l l  l ikely be 
the nongame species. 
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e F i s h  and benthic macroinvertebrates,,w 
seven s t a t i o n s  on Paddy's Run and the 

'I1 be samp 
Great Miam 

ed, i f  present,  a t  a t o t a l  of 
River. Three locat ions on 

Paddy's Run include the rai l road crossing upstream from the FMPC, just 
upstream from the  point of discharge from the stormwater ou t f a l l  d i t ch ,  and 
near the confluence w i t h  the  Great Miami River. 
include points four  r ive r  miles upstream and downstream from the FMPC, a t  t he  
o u t f a l l  from the  main eff luent  l ine ,  and near the confluence w i t h  Paddy's Run. 

The four r ive r  locat ions 

Three fish samples and three macroinvertebrate samples w i l l  be col lected f o r  
analysis  a t  each location, resul t ing i n  21 samples of  each. 
be col lected w i t h  an electroshocker or w i t h  nets. 
represent  a s ing le  sample; smaller f ish samples w i l l  be composited. 
of benth ic  macroinvertebrates w i l l  be composited by order following 
co l lec t ion .  Samples not sent  for  analysis w i l l  be archived. Biological 
resources sampling locations are  shown i n  Figure 4.10. 

F i s h  samples wi l l  
Larger game f i s h  w i l l  

Samples 

Sample Analysis 
A l l  samples col lected fo r  analysis w i l l  be analyzed fo r  isotopic  uranium, 
strontium, and cesium. 
these indicator  parameters, an archived sample o r  a newly col lected sample 
from the same location w i l l  be analyzed f o r  the following extended l i s t  of 
rad i o 1 og i cal  par amet er s : 

If  any samples a re  found t o  contain elevated l eve l s  of 

Sr-90 
TC-99 
CS-137 
RU-106 
Np-237 
Ra-226 
Ra-228 
I sotopi c P1 uton i um 
Isotopic  Uranium 
Isotopic  Thorium 

Roots and above-ground plant t i s sue  samples wil l  be washed pr ior  t o  tissue 
analysis .  The resulting liquor from the washing processes w i l l  be s tored and 
a sub-sample of the root and above ground l iquors  wil l  b e  analyzed 
separately.  The weight of plant material and volume of wash l iquor  co l lec ted  
will  be recorded on the analysis form. This procedure w i l l  i so l a t e  po ten t ia l  a 
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0 

contaminants which may have accumulated on above ground plant  deposi t ion,  and 
contaminants i n  the so i l  c l i n g i n g  to  the  root surface. 
from the l a s t  r a i n f a l l  w i l l  be annotated on the co l lec t ion  label t o  c o r r e l a t e  
w i t h  wash deposit ion on above-ground plant  par ts .  

The time of co l l ec t ion  

4.2.1.7 F a c i l i t i e s  Testinq Plan 
T h e  ob jec t ive  of the F a c i l i t i e s  Testing Plan i s  t o  determine i f  leakage of 
hazardous mater ia ls  has occurred o r  has the potent ia l  of occurring from the 
underground storage tanks located i n  the  Production Area, the l i ne  from the 
clearwel l  t o  Manhole 175, production storage pads, hazardous waste s torage 
tanks, dikes, anc i l la ry  below-ground p i p i n g ,  and sumps. 
been i n  use f o r  up  t o  36 years. Consequently, they may be near the end of 
their  des ign  l i f e ,  and have an increased probabi l i ty  of f a i lu re .  
an underground storage tank (o r  i t s  re la ted  p i p i n g )  f o r  example, could r e s u l t  
i n  e i ther  the gradual or sudden re lease  of tank contents. 

these f a c i l i t i e s  by methods described herein w i l l  i d e n t i f y  those 
ng fu r the r  invest igat ion.  
extent  of any contaminant re lease should t e s t ing  ind ica te  t h a t  an 
lure has occurred. 

These f a c i l i t i e s  have 

Fa i lure  i n  

Testing the 

Subsequent invest igat ions w i  11 
i n t e g r i t y  of 
a reas  requir 
i d e n t i f y  the 
i n t e g r i t y  f a  

A second f a c i l i t y  involving re la ted  concerns is  the main e f f luen t  l ine w h i c h  
conveys t rea ted  wastewater t o  the Great Miami River. 
po ten t ia l  leakage from this conveyance l ine is being evaluated by WMCO under a 
separa te  cont rac t  in response t o  Order 14 of the Direc tor ' s  F i n d i n g s  and 
Orders. The r e s u l t s  of th i s  work w i l l  be reviewed and incorporated in to  the 
RI/FS as  appropriate.  

The  i n t eg r i ty  of and 

Scope 
Underground tank t e s t ing  w i l l  be conducted once d u r i n g  the sampling program. 
The underground storage tanks which w i l l  be tes ted a re  located i n  the 
production area,  and l is ted i n  Table 4.4. Their approximate locat ions a r e  
shown i n  Figure 4.11. 

The testing program wil l  be accomplished i n  the following steps:  

1. Preliminary Data Collection f o r  Tank Testing: a 
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2 .  

Assemble e x i s t i n g  drawings and reference ma te r ia  

I d e n t i f y  l i n e s  and tanks t o  be tested; 

Determine l i n e  operat ing c h a r a c t e r i s t i c s ,  i n c l u d  
pressure, and 

ng f l o w  r a t e  and 

Examine d e t a i l e d  engineer ing drawings o f  each tank and l i n e  showing 
e x i s t i n g  j o i n t s ,  f langes, f i t t i n g s ,  valves, branches, and 
c o n s t r u c t i o n  features,  w i t h  n o t a t i o n  showing s e c t i o n a l i z i n g  po in ts ,  
and proposed t e s t  sect ions.  

Underground tanks and l i n e s  w i  11 be tested us ing the p r o p r i e t a r y  
Petroleum Tank and L ine Test ing method (Pe t roT i te ) .  Th is  method w i l l  
comply w i t h  the requirements o f  Ohio F i r e  Code and NFPA 329, 
"Recommended P r a c t i c e  f o r  Hand1 i ng Underground Leakage o f  F1 ammabl e and 
Combustible L iqu ids "  and as f u r t h e r  speci f ied by the manufacturer o f  t h e  
equipment se lected f o r  t h e  t e s t .  
product c i r c u l a t i o n  du r ing  the  Pe t roT i te  t e s t i n g  prov ides b e t t e r  
temperature compensation than other  tests .  
procedures w i l l  be used: 

This procedure was se lected because 

The f o l l o w i n g  general 

The tank under t e s t  i s  completely f i l l e d  w i t h  petroleum product,  and 
a l l  a i r  pockets and bubbles are c a r e f u l l y  located and bled. 
connect ing t o  the  tank are valved o f f ,  o r  otherwise i so la ted ;  

Lines 

A standpipe i s  se t  up t o  increase the s t a t i c  pressure i n  the  tank by 
a measured amount, thus s l i g h t l y  d i sp lac ing  t h e  ends o f  t he  tank; 

A r e c i r c u l a t i n g  pump system i s  used t o  thoroughly m i x  t he  product i n  
the tank, e l i m i n a t i n g  temperature gradat ions o r  s t r a t i f i c a t i o n .  The 
temperature o f  t he  tank contents i s  measured and recorded; 

The product added t o  mainta in  a constant l e v e l  o f  f u e l  f o r  a 
s p e c i f i e d  t ime (i.e., rep lac ing  any leakage) i s  measured us ing a 
graduated beaker; and 

- The leakage r a t e  o f  product per u n i t  o f  t i m e  i s  computed. 

A s p e c i f i c  methodology w i l l  be submitted f o r  approval a f t e r  a subcontractor  

has been selected. 

Test Resul ts  

An underground tank leakage r a t e  of more than .05 gal . /hr / tank i s  unacceptable 

(NFPA, B u l l e t i n  No. 329). 

excavated f o r  v i s u a l  inspect ion,  and appropr ia te r e p a i r  o r  replacement o f  t h e  

tank o r  i t s  connecting l i n e s  w i l l  be considered. 

Tanks which show a h igher  r a t e  o f  l o s s  should be 

COM:ASI-4 4- 57 



390 
Scope 
The l ine from the clean well t o  Manhole 175, production storage pads, 
hazardous waste storage tanks, dikes, ancillary below ground p i p i n g  and sumps 
will be tested for  integri ty  once d u r i n g  the sampl ing  plan. 
plantwide and even extend outside the boundaries of the production area. 

These systems are 

The integrity testing programs w i l l  be accomplished i n  the following steps: 

1. Prel iminary Data Col lect ion 

Assemble existing drawings and reference materials 

Identify l ines,  pads, tanks, dikes, p i p i n g ,  and sumps t o  be tested 

Determine a l l  operational characterist ics,  including flow rates  and 
pressure where appl  icable. 

2 .  The integrity testing of the l ine frm the clear  well t o  manhole 175, 
production storage pads, hazardous waste storage tanks, dikes, ancil lary 
below ground p i p i n g  and sumps will consist of the following procedures: 

Visual examination whenever possible 
Pressure testing o f  storage tanks and underground p i p i n g  

TV camera inspection of underground p i p i n g  where feasible 

Volumetric level testing for sumps 

Test Results 
Any compromise i n  the integrity of the systems w i l l  necessitate the 
development of a sampl ing  program for  the analysis and content o f  any 
potential contaminat ion. 

4.3 TASK 3 - SITE INVESTIGATION 

4 .3 .1  Problem Definition 
In Section 2.0, discussed, the potential problems associated w i t h  the FMPC 

f a c i l i t y  were addressed. Relationships between sources of radiological and 
chemical contaminants potentially being released from waste and production 
areas, and pathways to  both on-site and off-s i te  receptors were established 
through an analysis of existing practices and conditions, potential 
remediation ac t iv i t ies ,  data and information needs, and potential r isks.  The 

C0M:AS 1-4 4- 58 158 



390 

e' report on  Task 1 - Description of Current Situation, i s  being developed for  
submittal. T h i s  document wi l l  contain an in-depth review of the nature and 
extent of existing FMPC conditions and problems, and w i l l  include a 
description of previous response actions. 

4.3.2 Data Needs 
From the review of the current s i t u a t i o n ,  and a preliminary evaluation of 
remedial technologies, technical data needs have been identified that  are 
necessary for  the preparation of the sitewide RI/FS. These data needs have 
been addressed i n  relation to  proposed f ie ld  a c t i v i t i e s  i n  Section 4.2.1. 

4.3.3 Procedures for S i te  Investigations 
The s i t e  investigation tasks have as a general objective the collection of a l l  
data necessary t o  characterize conditions as t o  the i r  actual or potential 
hazard t o  human health and the environment. Si te  investigation a c t i v i t i e s  
wi l l  follow detailed objectives and procedures being developed as Task 2 ,  - 
Work Plan Requirements, which contain the Sampling Plans. A brief summary of 
the sampling plan objectives and procedures has' been presented i n  e Section 4.2 .1 .  

4.3.4 S i t e  Investiqation Activities 
During this  task six major programs w i l l  be executed and completed: 

Hazardous Analyses Program; 
Hydrogeol og i c Investigation; 
Groundwater Quality Investigation; 
Soils and Sediments Investigation; 
Surface Water Investigation; and 
Off-Facility Water Supply Investigation 

Each of these programs has specific data needs identified i n  Section 3.0 that  
are reflected i n  the sampling plans. 
programs, technical f ie ld  teams w i l l  be organized and mobilized as discussed 
below. 

To gather appropriate data for  the above 

4.3.5 Investigative Field Teams 
Each investigative f i e l d  team w i l l  be organized under an experienced Task 
Leader t o  gather data in accordance w i t h  procedures specified i n  the 
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respec t i ve  d i s c i p l i n e  sampling plans. 

assigned t o  prepare f o r  and execute f i e l d  sampling. 

P e r t i n e n t  t echn ica l  personnel w i l l  be 

This  includes: 

Preparat ion o f  procurement needs; 

Obta in ing requ i red  equipment, suppl ies,  etc. ,  and i n  the case o f  
subsurface and geohydrology, ob ta in ing  d r i l l  i ng  contractors ;  

Making s p e c i f i c  assignments and schedules f o r  f i e l d  sampling 
a c t  i v i  t ies;  

Documenting and sh ipp ing samples t o  Contract  Laboratory Program (CLP) 
l a b o r a t o r i e s  f o r  analysis,  and scheduling l abo ra to ry  analyses; 

Coord inat ing e f f o r t s  w i t h  the p r o j e c t  d i r e c t o r ;  and 

Execut ion o f  t he  f i e l d  i n v e s t i g a t i o n  f o l l o w i n g  sampling p l a n  
procedures. 

Each f i e l d  team w i l l  have a task leader w i t h  techn ica l  experience i n  f i e l d  

i n v e s t i g a t i o n  s i t u a t i o n s ,  and i n  the  management o f  sampling crews. Decis ions 

on sampling problems, should they ar ise,  w i l l  be made by the  task leader a f t e r  

c o n s u l t a t i o n  w i t h  and approval from the  P r o j e c t  D i r e c t o r ,  DOE, and WMCO. The 

d i s c i p l i n e  makeup of f i e l d  crews necessary t o  prov ide i n v e s t i g a t i v e  products  

as requested i n  Task 3 are the fo l lowing:  

Hazardous Analyses Program 
- Organic and inorganic  chemist 
- Heal th  and r a d i a t i o n  p h y s i c i s t  
- Process and chemical engineer 
- Geotechnical engineer 
- A i r  q u a l i t y  s p e c i a l i s t  

Hydrogeol og i c  I n v e s t i g a t i o n  
- Hydrogeologi s t  
- Hydro1 og i s  t 
- Geologis t  
- Geotechnical engineer 

Ground Water Qual i t y  I n v e s t i g a t i o n  
- Hydrogeologic modeler 
- Hydrogeologi s t  
- Hydro log i s t  
- Heal th  and r a d i o l o g i c a l  p h y s i c i s t  
- Organic and inorganic  chemist 

S o i l s  and Sediments I n v e s t i g a t i o n  
- Geotechnical engineer 
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Each 

requ 

- S o i l s  engineer 
- Organic and inorganic  chemist 
- Heal th  and r a d i o l o g i c a l  p h y s i c i s t  
- Eco log is t  

- Hydrol oq i  s t 
- E c o l o g i s t  
- Hydro log ic  modeler 
- Heal th  and r a d i o l o g i c a l  p h y s i c i s t  
- Organic and inorganic  chemist 

Surface Water I n v e s t i g a t i o n  

- 
- 
- 

of  t he  

red. 

O f f - F a c i l i t y  Water Supply I n v e s t i g a t i o n  
Hydrol og i s t 
Organic and inorganic  chemist 
Heal th  and r a d i o l o g i c a l  p h y s i c i s t  

provided a t  

above programs may u t i l i z e  d i s c i p l i n e s  from another program, as 

echnical  assistance i n  i n v e s t i g a t i v e  a c t i v i t i e s  may alsobe 

t h e  techn ic ian  l e v e l  w i t h  personnel t r a i n e d  i n  the respec t i ve  

d i s c i p l i n e s .  A l l  f i e l d  a c t i v i t i e s  w i l l  be coordinated through the  R I / F S  S i t e  

Manager, and w i l l  be subject  t o  the approval o f  the P ro jec t  D i r e c t o r  and 

Technical  P r o j e c t  Manager. a 
4.4 TASK 4: SITE I N V E S T I G A T I O N  ANALYSIS 

4.4.1 Data Manaqement and Evaluat ion 

Data obta ined du r ing  t h e  i n v e s t i g a t i o n  w i l l  be evaluated throughout t h e  course 

o f  t h e  R I  t o  support o the r  i n v e s t i g a t i v e  tasks and t o  i d e n t i f y  necessary 

changes t o  the scope o f  the study i n  a t i m e l y  manner. The q u a l i t y  and 

completeness o f  t he  data base r e s u l t i n g  from the  R I  w i l l  a l so  be examined i n  

t h i s  task  i n  terms o f  i t s  adequacy f o r  the e v a l u a t i o n  o f  p o t e n t i a l  remedial  

technologies and a l t e r n a t i v e  act ions i n  the F e a s i b i l i t y  Study. Methods o f  

data e v a l u a t i o n  are very s p e c i f i c  t o  i n d i v i d u a l  i n v e s t i g a t i v e  tasks, t he  

des i red use o f  t he  r e s u l t s ,  and the necessary degree o f  confidence i n  t h e  

conclusions. Therefore, s p e c i f i c  data eva lua t i on  programs w i l l  be developed 

as t h e  d a t a  are c o l l e c t e d  and reviewed. 

Various s t a t i s t i c a l  techiques can be used t o  evaluate data f rom the  sampling 

programs. For example, g e o s t a t i s t i c a l  ana lys i s  w i l l  support d i f f e r e n t  

mappings of t h e  magnitude and extent  of s i t e  contamination. 

are t h r e e  types o f  mappings which may be produced. 

B a s i c a l l y ,  t h e r e  

These are: 
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Mapping of the s t a t i s t i c a l l y  optimal estimate of contaminant 
concent r a t i  on ; 

Mapping of the  probabi l i ty  tha t  actual  contamination exceeds a g i v e n  
threshold level ; and 

Mapping of the contaminant level which w i l l  not be exceeded w i t h  a 
f i x e d  probabi l i ty  ( fo r  example, the contaminant level f o r  which there 
i s  a 95 percent probabi l i ty  t h a t  a measurement w i l l  be lower). 

The types of mappings tha t  w i l l  be used i n  the  RI assessment w i l l  be 
determined a s  the  project  progresses. The f i r s t . t y p e  can be used t o  determine 
s p a t i a l  t rends ( f o r  example, direct ional  plumes o r  the spa t i a l  d i s t r i b u t i o n  of 
contamination),  o r  t o  de l imi t  candidate areas  f o r  remediation. 
type of mapping, isoprobabi l i ty  maps, can be used t o  determine the risks of 
declar ing a clean area contminated o r  a contaminated area clean. The t h i r d  

type of mapping, isoquant i le  maps, can be used t o  evaluate the spa t i a l  
d i s t r i b u t i o n  of contaminant concentrations known w i t h  a f ixed  level of 
certainty. 

The second 

Other types of presentat ion formats typical  of geolo t ic ,  hydrogeologic, and 0 
environmental s tud ie s  wil l  a l so  be u t i l i z e d  f o r  purposes of data 
sumnarization. Examples include: 

The locat ion,  thickness,  and character  of areas containing waste o r  
waste-generated chemicals wil l  be out l ined on the s i t e  topographic 
map. Sampling . locations and approximate concentrations f o r  one o r  
more ind ica tor  chemicals can a l so  be depicted on the map; 

S i t e  geology will  be dipicted on a series of geologic cross  sec t ions  
tha t  t ransec t  the most per t inent  waste and/or environmentally 
a f fec ted  areas  of the s i t e ;  the t i l l ,  i n c l u d i n g  the locat ion and 
thickness of c lay and sand and gravel aquifer ,  and the associated 
b lue  c lay s t r a t a  will  be graphically characterized; 

Ground water flow gradients  and d i rec t ions  will  be depicted on ground 
water t ab le  (potentiometric) contour maps superimposed on a 
topographic map f o r  both the t i l l  and the sand and gravel aqui fe rs .  
The monitoring well locations wi l l  a l so  be shown on the topographic 

The r e s u l t s  of the hydrogeologic data  analysis  program w i l l  be 
presented on base maps. This information wi l l  include, f o r  example, 
the locat ion o r  locations of water-bearing s t r a t a  and other  

map ; 
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subsurface features, the degree o f  v e r t i c a l  connect ion between t h e  
t i l l  and sand and gravel  aqu i fe r ,  ground water/surface water 
i n t e r r e l a t i o n s h i p s ,  and any l o c a l  geolog ic  o r  hydrogeologic 
m ig ra t i on .  The r e s u l t s  o f  t he  ground water modeling study w i l l  be 
used t o  support t h i s  e f f o r t ,  p a r t i c u l a r l y  w i t h  regard t o  p r e d i c t e d  
f l o w  and contaminant t ranspor t  behavior under var ious pumping 
scenarios; ' 

The reg iona l  s i t e  maps w i l l  be used t o  i d e n t i f y  p o t e n t i a l  recep to rs  
o f  any chemicals released from t h e  s i t e ,  as w e l l  as any o t h e r  sources 
o f  wastes i n  the reg ional  area t h a t  could be c o n t r i b u t i n g  chemicals 
t o  t h e  w e l l s  being monitored. 

,The e n t i r e  da ta  management and eva lua t i on  program w i  11 be formulated around 
the  Data Base Management Plan. This data management program i s  intended to :  

Provide a r e l a t i o n a l  data base management t o o l ;  

Be capable o f  upload and download o f  completed o r  p a r t i a l  data; 

Possess i n teg ra ted  s e c u r i t y  and a d m i n i s t r a t i v e  funct ions;  

Accept chemical ana lys i s  data d i r e c t l y  from a l abo ra to ry  e i t h e r  

Have in teg ra ted  graphic and s t a t i s t i c a l  ana lys i s  c a p a b i l i t i e s .  

through telecommunciations o r  on magnetic media; and 

This  d a t a  management system w i l l  a l l ow  f o r  t he  storage, r e t r i e v a l ,  ana lys i s ,  

and d i s p l a y  of t h e  h i s t o r i c a l  and new data acquired dur ing the R I .  

4 .4 .2  Ground Water Modeling 

4 . 4 . 2 . 1  .Eva lua t i on  of Hydrogeologic Regime 

An e v a l u a t i o n  o f  t h e  hydrogeologic regime w i l l  be performed based upon a 

review o f  p r o j e c t  and h i s t o r i c  data. 
understanding o f  the .ground water f l o w  and chemical species and d i s t r i b u t i o n  

observed a t  t h e  FMPC, and w i l l  i nc lude  a water balance f o r  t he  s i t e  t o  
e s t a b l i s h  recharge t o t h e  aqui fers,  communication between aqui fers ,  and 
d i r e c t i o n  and r a t e  of  ground communication between aqui fers ,  and d i r e c t i o n  and 

This eva lua t i on  w i l l  p rov ide an 

r a t e  o f  ground water f low. An i n v e s t i g a t i o n  

concentrat ions i n  t h e  s o i l s  and ground water 
and t h e  r e s u l t s  o f  t h e  water balance w i l l  be 

o f  t he  observed chemical species 
r e l a t i v e  t o  d i spe rs ion  a n a l y s i s  
performed t o  e s t a b l i s h  t h e  
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potential source loadings and to  permit evaluations of the mass transport 
parameters required for  subsequent numerical model ing .  

The water balance w i l l  be performed for  the s i t e  t o  evaluate recharge ra tes  
through the t i l l  and stream channels and into the buried channel aquifer. The 
analysis wi l l  consist of evaluating information on s i t e  s o i l s  and local 
meteorology to establish rates of evapotranspiration, precipitation, surface 
runoff, and inf i l t ra t ion .  Inf i l t ra t ion and percolation through the t i l l  and 
stream beds wi l l  be evaluated to assess recharge t o  the underlying aquifers. 
The significance of existing production wells i n  the vicinity of the s i t e  w i l l  
also be evaluated d u r i n g  t h i s  investigation. Additionally, the potential 
leakage associated w i t h  the s i t e  sewer system wil l  be addressed. 

The distribution of chemical species i n  the ground water w i l l  be evaluated t o  
investigate the species mass loadings associated w i t h  recharge of the aquifer, 
and t o  a s s i s t  i n  understanding the existing conditions. Existing closed-form 
solutions for  dispersion i n  uniform flow wi l l  be uti l ized to identify 
reasonable distribution patterns which are consistent w i t h  the observed 
resu l t s  from s i t e  monitoring wells. By establishing estimates of mass 
loadings t o  the aquifer, geochemical parameters for  the mass transport 
analysis can be developed. 
and the resu l t s  of the analysis may suggest areas for  further data collection. 

Irreconcilable differences between observed data 

4.4 .2 .2  Planninq Level Modeling S t u d y  
In 1985, GeoTrans, a ground water consultant, completed a modeling s t u d y  of 
the buried channel aquifer near the FMPC. The resul ts  of th i s  study indicated 
the potential presence of a ground watre divide i n  a location different  from 
the north-south alignment previously conjectured. GeoTrans u t i 1  ized the 
resu l t s  of the s t u d y  to  recommend that additional wells be s t ra tegical ly  
placed t o  confirm the new f i n d i n g s ,  since such f i n d i n g s  could have an effect  
on contaminant pathways and the interpretation of historical data. 

The previous work by GeoTrans i l lus t ra tes  the value of a numerical model i n  
planning f ie ld  ac t iv i t ies .  In particular,  the application of even a ground 
water flow model (rather that  an more complex contaminant transport model) can 
provide considerable i n s i g h t  into the direction and rate of ground water flow a 
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0 i n  l i e u  o f  f i e  

de r i ved  from a 

I d e n t  

d data. 

model include: 

Examples o f  t he  types o f  i n fo rma t ion  t h a t  can be 

f i c a t i o n  of aberrant l o c a l  ground water f low pa t te rns  t h a t  may 
be induced by a combination o f  stresses, but  which would n o t  be 
otherwise known when planning f i e l d  e f f o r t s .  
a re  i l l u s t r a t i v e  o f  t h i s  value; 

Determinat ion of  expected pa t te rns  of ground water f l ow  away from 
waste sources, thereby a id ing  i n  any plume monitor ing;  

Assessment of the degree o f  i n t e r a c t i o n  between a q u i f e r s  o r  between 
streams and aqui fers ,  which would reduce the  l e v e l  o f  u n c e r t a i n t y  i n  
dec id ing  on the  need t o  monitor m u l t i p l e  aqu i fe rs  i n  a g i ven  area; 

Approximation o f  t r a v e l  times, which when used i n  combination w i t h  
long-term moni tor ing r e s u l t s  could prov ide i n s i g h t  i n t o  a q u i f e r  
f l u s h i n g  times. 
t h e  poss i  b i  1 i t y  t h a t  many o f  the h i s t o r i c a l  observat ions o f  
contaminat ion may be associated w i t h  s ingu la r  discharge episodes; 

Es t ima t ion  o f  d i l u t i o n ,  which i s  important t o  the  p reeva lua t i on  o f  
p u b l i c  h e a l t h  and environmental r i s k s ;  and 

Eva lua t i on  o f  t he  l i m i t s  o f  upgradient  d i spe rs ion  t o  ensure t h a t  
planned background w e l l s  are indeed ou ts ide  o f  any p o t e n t i a l  waste 
p 1 ume s . 

The GeoTrans r e s u l t s  

This may be o f  p a r t i c u l a r  value a t  t he  FMPC due t o  

The above in fo rma t ion  can be considered a planning t o o l  t o  f u t u r e  mon i to r i ng  

programs and a "check" t o  increase confidence i n  e x i s t i n g  f i e l d  data and i t s  

i n t e r p r e t a t i o n .  

P re l im ina ry  hydrogeologic s imulat ions w i l l  be performed. This w i l l  a i d  i n  t h e  

e v a l u a t i o n  and i n t e r p r e t a t i o n  o f  the da ta  and w i l l  a l l ow  p r e d i c t i o n s  rega rd ing  

contaminant m i g r a t i o n  pathways from p o t e n t i a l  source areas. 

Only models capable o f  three-dimensional s o l u t e  t ranspor t  s imu la t i on  w i l l  be 

considered. 

t h e  da ta  e v a l u a t i o n  work w i l l  represent a f i r s t  step i n  the  app l i ca ton  o f  t h e  

same model code t o  subsequent asswssment tasks when so lu te  t r a n s p o r t  becomes 

c r i t i c a l .  The i n i t i a l  e f f o r t  w i l l  be l i m i t e d  t o  ground water f l ow  modeling 

s ince  t h i s  alone w i l l  p rov ide the  necessary i n p u t  t o  a ground water sampling 

p l a n  a t  o f f - s i t e  l oca t i ons .  

upon t h e  e a r l i e r  work o f  GeoTrans. 

The reason i s  t h a t  any modeling e f f o r t s  c a r r i e d  ou t  as p a r t  o f  

An attempt w i l l  f i r s t  be made t o  access and b u i l d  

I f  t h e  SWIFT I 1  code and GeoTrans' d a t a  
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base are n o t  ava i l ab le ,  the f o l l o w i n g  codes w 

s u i t a b i l i t y  t o  the  FMPC: 

GEOFLOW, a f i n i t e  element s i m u l a t i o n  
s imul a t  i ng two- and t hree-d imens i ona 
t ranspor t ;  

11 be evaluated f o r  t h e i r  

model capable of numer i ca l l y  
f l u i d  f l o w  and s o l u t e  mass 

SUTRA, a f i n i t e  element program f o r  saturated-unsaturated ground 
water f l o w  w i t h  chemical ly r e a c t i v e  s ingle-species s o l u t e  t ranspor t ;  
and 

SWENT, a three-dimensional f i n i t e  d i f f e r e n c e  code f o r  s i m u l a t i o n  of  
f l u i d  and s o l u t e  rad ionuc l i de  t ranspor t .  

The conceptual izaton o f  the model w i l l  i nvo l ve  the development and q u a l i t y  
c o n t r o l  "check" of the i npu t  da ta  base as w e l l  as the  establ ishment of 
meaningful boundary condi t ions and i n i  t i a1 condi t ions.  

Data t h a t  w i l l  r e q u i r e  development and rev iew inc lude the geologic  s e t t i n g ,  
i n i t i a l  po ten t i omet r i c  head d i s t r i b u t i o n  i n  each aqui fer ,  f l u i d  t ransmiss ion 

and storage p roper t i es ,  and na tu ra l  o r  man-made recharge and discharge terms 

(e.g., pumping). 
changes t o  t h e  i n p u t  data base w i l l  be made. 

Any newly compiled da ta  w i l l  be reviewed and approp r ia te  

An i t e r a t i v e  process of model t e s t i n g  should r e s u l t  i n  ca l cu la ted  values of 
head (water e l e v a t i o n )  s i m i l a r  t o  those observed w i t h i n g  the a q u i f e r  system. 

The c r i t e r i o n  f o r  what i s  a "c lose enough" match between model p r e d i c t i o n s  and 

f i e l d  observat ions i s  based on the complexi ty o f  t he  system, the l e v e l  o f  

d e t a i l  o f  t h e  a v a i l a b l e  data base, and the  eventual use of the model 
r e s u l t s .  

t h e  performance c r i t e r i a  w i l l  be re laxed since the model i s  o n l y  be ing used t o  

i d e n t i f y  s i g n i f i c a n t  pa t te rns  i n  ground water f l ow  and t o  t e s t  t h e  v a l i d i t y  o f  
assumptions f o r  use i n  r e f i n i n g  the f i e l d  i n v e s t i g a t i o n  plans. 

time, i f  t h e  schedule and budget permit ,  a d d i t i o n a l  e f f o r t s  w i l l  be spent i n  

r e f i n i n g  model r e s u l t s  s ince t h i s  w i l l  prove b e n e f i c i a l  i n  l a t e r  t asks  when 

t h e  same model i s  extended t o  i nc lude  contaminant t ranspor t .  

For t h i s  i n i t i a l  phase o f  modeling i n  support of data evaluat ion,  

A t  t h e  same 

4.4.2.3 Hydrogeologic Simulat ion 

The o b j e c t i v e s  o f  t he  computer s imulat ions o f  ground water f l o w  and mass 
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transport are  to: 

Determine ground, water flow rates  and directions; 

Further define and quantify recharge (i.e.,  surface water and 
water); 

Evaluate the observed water quality data relative to  the ident 
potential chemical consittuent sources; 

Determine the relat ive importance of the identified sources i n  
of chemical constituent loading rates t o  areas of the aquifer; 

round 

fied 

terms 

Predict current and future contaminant transport patterns for  use i n  
the Endangerment Assessment; and 

Provide a framework f o r  predicting and evaluating the e f fec ts  of 
proposed remedial alternatives i n  the Feasibility S t u d y .  Possible 
remedial measures t h a t  could be evaluated include determining 
locations and spacing of intercepter wells w i t h  associated pumping 
ra tes  and duration of pumping, and source controls by par t ia l  ground 
water cutoff (e.g., slurry walls). 

To achieve these objectives, the three-dimensional model developed for  the 
planning level modeling s tudy  w i l l  be updated w i t h  the new project data and a 
contaminant transport code w i l l  be incorporated. 

Simulation Methodology 
The methodology wi l l  consist of developing a model which 
simulate the response of the hydrogeologic regime to var 

can accurately 
ous remedial act  on 

measures which influence the aquifer f low f ie ld  and chemical constituent 
transport. The existing flow f ie ld  resul ts  from s i t e  properties and external 
conditons. Because the model w i l l  present a f i n i t e  protion fo the aquifers, 
conditions a t  the model boundaries i n  conjunction w i t h  the flow and transport 
properties must be selected t o  resul t  i n  a reasonable simulation of the 
current ground water f low,  potentiometric surface, and chemical species 
dis t r ibut ion a t  the s i t e .  Successful simulation of the existing s i t e  
conditions w i l l  provide validation of the model and wi l l  provide confidence i n  
the recharge and mass loading estimates established from previous analyses. 

The simulation methodology for proposed alternatives w i l l  consist of the 
following analyses performed f o r  various combinations for remedial action a 
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0 a1 ternat i ves : 

Validation of the models with respect to the existing flow field, 
potentiometric surfaces, and chemical constituent distribution in the 
aquifer; 

Simulation of selected remedial action alternatives using a three- 
dimensional model to identify the areal influence on the flow field, 
potentiometric surface, and average aquifer concentrations and mass 
flux; and 

Sensitivity analyses of significant simulation parameters on selected 
a 1 t erna t i ves . 

Val idation studies will assess steady-state conditions of flow and transient 
mass transport. Simulation of various remedial action alternatives will 
consider both steady-state and transient flow and mass transport. 

Model Development 
To simulate the hydrogeologic regime at the FMPC, a horizontal planar and 
possibly vertical cross-sectional flow model will be utilized. Site-specific 
data will be input to the model and an iterative process will be used during 
the validation analysis to refine and quantify various parameters such as 
hydraulic conductivity and recharge. 

- 
Site-specific input to the flow model will include a finite element or finite 
difference grid system, boundary conditions (specified potentiometric heads 
and flow boundariew when appropriate), aquifer recharge and hydraulic 
conductivity zones, bottom o f  aquifer elevations, initial satkurated 
thickness, and locations of production we1 1s with corresponding pumping rates. 

Model Setup - Horizontal Plane 
The specific objectives in setting up the horizontal (x-y) plane o f  the three- 
dimensional model are as follows: 

Develop a finite element grid system optimizing use of field data and 
incorporating element geometries conducive to accurate numerical 
results; 

390 

Provide a valid representation of the horizontal distribution of site 
geologic and hydrogeologic characteristics; and 
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Establish the regional extent of the model to  be suff ic ient  t o  
evaluate the proposed remedial action alternatives without 
significant influence of boundary conditions. 

The g r i d  system wil l  be refined i n  areas of primary interest  t o  r e f l e c t  the 
density of available data, var iabi l i ty  of aquifer characterist ics,  and 
physical s i t e  features, and t o  enable simulation o f  potential remedial 
a1 ternat  i ves . 

Model Setup - Vertical Plane 
Vertical cross sections along the principal directions of ground water flow i n  
the FMPC area may be developed t o  provide a representative base for  mass 
transport simulations. Hydrogeologic units w i l l  be incorporated into the 
model according t o  their  observed distribution. 

Using methodology consistent w i t h  that described previously, the selection of 

boundaries for  the vertical  (z)  plane will be developed according to  the 
fol  1 owing rational e: a 

The top horizontal g r i d  boundary wi l l  represent the ground water 
table and inflow line for ground water recharge determined d u r i n g  
model Val idation; 

The two side boundaries wi l l  be constant head or no-flow boundaries; 
and 

The bottom horizontal g r i d  l ine wi l l  be a no-flow boundary 
representing the contact w i t h  the buried channel bottom (shale u n i t )  
of relative.ly low hydraulic conductivity. 

Model Input Data 
The i n p u t  data for  analysis of ground water flow (hydrologic parameters) and 
chemical constituent transport (geochemical mass transport parameters) a t  the 
FMPC s i t e  wi l l  be based upon resul ts  of f ie ld  investigation programs and data 
available i n  the l i terature .  Site-specific data used i n  the models w i l l  

include geologic information such as the bedrock valley survey, boring log 
data,  hydraulic conductivity t e s t  resul ts ,  potentiometric head measurements, 
and chemical analyses of ground water. I n  addition, the simulations wi l l  

incorporate the interpretation of  s i t e  geology and geochemistry (e.g., a 
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measurements are 
similar hydrolog 
analyses w i  11 be 
results of model 

Model Validation 

geologic cross sections, potential chemical constituent sources) which wi l l  be 
based on parameters observed. The range for each parameter w i l l  be refined by 
model validation. For parameters and s i t e  area conditions where s i te-specif ic  

the l i terature  f o r  s i t e s  w i t h  
uated. I n  addition, sens i t iv i ty  
effect  of  parameter variation on the 

not available, data from 
c properties wi l l  be eva 
performed t o  examine the 
ng. 

An i ternat ive procedure wi l l  be used t o  validate the models by comparing 
computer potentiometric surfaces and chemical constituent concentraiton 
profiles w i t h  observed d a t a  according t o  the following steps: 

Development of the g r i d  system; 

Preparation of the i n p u t  parameters and selection of validation 
parameters ; 

Comparison of computed potentiometric levels w i t h  the observed data; 
and 

Variation of the validation parameters w i t h i n  ranges specified u n t i l  
the validation requirements are sat isf ied.  

The following c r i t e r i a  f o r  assessing the s ta tus  of the validated models w i l l  
be used: 

The computed potentiometric heads are similar t o  measured values w i t h  
s i m i 1 a r  grad i en t s ; 

The computed chemical constituent concentrations and mass f l u x  are 
consistent w i t h  measured values; 

Values for  i n p u t  parameters are w i t h i n  known ranges; and 

The principle of mass balance i s  satisfied.  

Model validation wi l l  be performed based on average conditions observed a t  the 
s i t e ,  such as the potentiometric surface which i s  subject to  seasonal 
fluctuation. I t  i s  anticipated that validation of the model re la t ive to  the 
computed potentiometric surface can be performed t o  w i t h i n  three fee t  of 
observed values. Validation associated w i t h  mass transport is more 
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difficult. The results of the models should reflect the overall concentration 
distribution observed at the site with similar estimates of total mass flux. 
However, because of the limited data available on concentration distribution 
over the entire model domain, and the unknown history of the contaminants on 
the site, specific values to use in validation analyses are difficult to 
assign. It is anticipated that the mass flux of the ground water as computed 
from the available data can be simulated within an order of magnitude with the 
relative concentration distribution similar to observations interpreted from 
the monitoring we1 1. 

Sensitivity Analyses 
The model input parameters will be subjected to sensitivity analyses to test 
model responses to the potential range of key parameters. These analyses will 
permit evaluation o f  the effects of key hydrological and mass transport 
parameters on model output. 

It is anticipated that sensitivity analyses will be conducted for the 
following parameters: a 

Hydraulic conductivity; 
Recharge; 

Storage coefficient; and 
Dispersion coefficient. 

Communi cat i on between aquifers ; 

4.4.3 Air Modeling 

4.4.3.1 Objectives 
One purpose of the air modeling study is to satisfy the FFCA by 
retrospectively predicting for each year of plant operation the inhalation 
dose and deposition of radioactive material released from the FMPC. 
particular; the model predictions will include: 

In 

The inhalation dose to the off-site population within a 2, 5, 10, and 
50 mile radius of the FMPC and the dose to the maximally exposed 
individual; and 
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The depos i t i on  and r e s u l t i n g  whole body and organ doses o f  

r a d i o a c t i v e  m a t e r i a l  i n  areas w i t h i n  2 and 5 m i l e  r a d i i  o f  t h e  
FMPC. To ta l  depos i t i on  as p red ic ted  by t h e  model w i l l  be compared t o  
measurements o f  r a d i o a c t i v e  ma te r ia l s  i n  s o i l s  and sediments. 

A second purpose more d i v e r t l y  a l igned w i t h  needs of the R I /FS  i s  t h e  use o f  
t h e  model t o  p r e d i c t  doses and exposure t o  o f f - l i t e  populat ions under c u r r e n t  
and p r o j e c t e d  f u t u r e  cond i t i ons  f o r  use i n  the endangerment assessment f o r  t he  
no-act ion a l t e r n a t i v e .  S i m i l a r l y ,  the model w i l l  be appl ied i n  the  FS t o  

p r e d i c t  t he  e f fec ts  of var ious remedial act ions on the o f f - s i t e  doses. 

An a i r  modeling study c u r r e n t l y  being performed by I T  Corporat ion i n  support  

o f  an epidemio log ica l  study by the  Center f o r  Disease Contro l  (CDC) f o r  DOE 

w i l l  d i r e c t l y  s a t i s f y  the f i r s t  purpose o f  the modeling study. This work i s  
be ing performed under s t r i c t  q u a l i t y  c o n t r o l  condi t ions,  i n c l u d i n g  rev iew a t  

each c r i t i c a l  stage by an ex te rna l  peer review team made up o f  recognized 
exper t s  i n  r e l a t e d  f i e l d s .  
team. It has been determined t h a t  the r e s u l t a n t  model code w i l l  be d i r e c t l y  
t r a n s f e r a b l e  f o r  use i n  s a t i s f y i n g  the  R I / F S  a i r  modeling needs descr ibed 

above. 

The US EPA i s  represented on the  peer review 0 

I T  has r e c e n t l y  issued a " D i  spension/Radiat ion Dose Assessment Modeling 

P ro toco l  f o r  t he  Feed M a t e r i a l s  Product ion Center" f o r  use i n  the  CDC modeling 
work. Th is  p ro toco l  c a l l s  f o r  t h e  use of the AIRDOS/EPA modeling code. 

AIRDOS/EPA computer code i s  an environmental model which c a l c u l a t e s  
r a d i o n u c l i d e  concentrat ions i n  a i r ;  r a t e s  of depos i t i on  on ground surfaces; 
and ground sur face concentrat ions (i .e. , bui ldup) ;  however i t  does n o t  t ake  
i n t o  cons ide ra t i on  the  e f f e c t s  o f  downwash and b u i l d i n g  wake. 
t o  man a re  ca l cu la ted  as a r e s u l t  o f  rad ionuc l i de  i n h a l a i t o n  and i n g e s t i o n  o f  
meat, m i l k ,  and f r e s h  vegetables exposed t o  p a r t i c u l a t e  f a l l o u t .  
exposure due t o  a i r  submersion and groundsl ide are a l so  computed. 

twelve s p e c i f i c  t a r g e t  organ doses can be ca l cu la ted  du r ing  a s i n g l e  r u n  o f  
t h e  code. The AIROOS code w i l l  compute both popu la t i on  and maximum i n d i v i d u a l  

doses on a f l e x i b l e  p o l a r  g r i d  establ ished f o r  t he  FMPC. 

The 

Radiat ion doses 

D i r e c t  
Up t o  
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4 . 4 . 3 . 2  Data Needs 

The computation o f  t he  i n h a l a t i o n  dose i s  dependent on t h e  p red ic ted  ambient 
a i r  concen t ra t i on  o f  r a d i o a c t i v e  ma te r ia l s .  computation of t he  o f f - s i t e  
concen t ra t i on  and depos i t i on  requ i res  t h a t  t he  f o l l o w i n g  da ta  be a v a i l a b l e  f o r  
use i n  the  AIRDOS/EPA model: 

A year-by-year inventory  o f  rad ionuc l i de  emissions f o r  t h e  
rad ionuc l i des  c o n t r i b u t i n g  t o  a t  l e a s t  90 percent o f  the t o t a l  dose 
( i .e.,  p r i m a r i l y  U-238, U-235, Th-230, and Rn-222); 

A i r  mon i to r i ng  data a t  s u f f i c i e n t  l o c a t i o n s  t o  prov ide actual  
measurements f o r  v a l i d a t i n g  the re1 i a b i l i t y  o f  t he  model p red ic t i ons ;  

Meteoro log ica l  data representat ive of the FMPC area f o r  each year o f  
p l a n t  operat ion;  

Demographic da ta  f o r  each zone ( i .e.,  sec to r  and rad ius  g r i d )  f o r  
each year o f  p l a n t  operat ion;  

Speci f i c r a d i  onucl i de data descr i  b i  ng deposi t  i o n  and g r a v i t a t i o n a l  
s e t t l i n g  v e l o c i t i e s ,  and dose conversion f a c t o r s  f o r  each t a r g e t  
organ o f  i n t e r e s t ;  

S p e c i f i c  FMPC stack da ta  descr ib ing phys ica l  stack parameters, f o r  
use i n  assessing t h e  e f f e c t i v e  height  o f  re lease and f o r  determining 
t h e  l o c a t i o n  o f  t he  source center f o r  d i s p e r s i o n  modeling. 

The prev ious work o f  I T  i n  support of,DOE's l i t i g a t i o n  e f f o r t s  a t  the FMPC, 

i t s  c u r r e n t  work i n  support o f  the CDC study, and the  data rev iew and scoping 
e f f o r t s  r e c e n t l y  completed i n  t h e  preparat ion o f  t he  RI/FS  Work Plan have 

determined t h a t  t he  combination o f  the h i s t o r i c  data base and the data 
generated from ongoing mon i to r i ng  programs w i l l  s a t i s f y  each o f  t he  

aforementioned da ta  needs. Consequently, no a d d i t i o n a l  a i r  moni tor ing program 

is being proposed f o r  purposes of  the RI/FS.  
w i l l  be tes ted  through the  peer review being conducted as p a r t  o f  t he  CDC 

study. 
c o l l e c t i o n  e f f o r t s  may be completed e i t h e r  as p a r t  o f  t h e  RI/FS o r  under 
separate con t rac t .  
r e l i a b i l i t y  w i l l  have t o  be weighed against  t he  p o t e n t i a l  impacts on schedule,' 

s i nce  long-term records are u s u a l l y  requi red t o  determine average cond i t i ons  

and t rends f o r  a i r - r e 1  ated parameters. 

The v a l i d i t y  o f  t h i s  d e c i s i o n  

i f  da ta  d e f i c i e n c i e s  are i n d e n t i f i e d  through the  CDC work, new da ta  

The value o f  any a d d i t i o n a l  data i n  improving model 
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0 Emissions Inventory 
Radionuclide emissions from the FMPC f o r  the period 1951 through 1984 have 
been compiled by WMCO (Boback, 1987). T h i s  report  includes annual emission of 
uranium f o r  each stack f o r  each year of operation, stack parameters (s tack 
h e i g h t  and inside diameter, exhaust gas temperature and ve loc i ty ) ,  pa r t i cu le  
s i z e  d i s t r i b u t i o n s ,  and an inventory of radionuclides f o r  several  of the 
p lan ts .  The US E P A  had reviewed ea r ly  versions of this  document, and 
responses t o  a l l  US EPA comments were incorporated in to  the f ina l  document. 

These data  w i l l  be used as  par t  of the CDC s tudy  t o  prepare a uranium emission 
inventory f o r  each of the 34 years (1951-1984) of FMPC operations.  T h i s  
inventory as  well as the supporting documentation (Bobach, 1987) w i l l  be 
reviewed and approved by the CDC p r ior  t o  preparing the data  f o r  i n p u t  t o  the 
AIRDOS-€PA model. 
and 1986 emission inventories.  

The inventory wi l l  a lso be updated by including the 1985 

A more l imited emissions inventory i s  also avai lable  f o r  o ther  radionuclides,  
including isotopes of plutonium, neptunium, thorium, radon, cesium, nu then ium,  
technetium, strontium, and protactinium (Boback, 1987). According t o  the 
protocols  f o r  the CDC/IT a i r  modeling s tudy ,  the 75th percent i le  of the 
observed frequency d i s t r ibu t ion  fo r  each of these radionuclides wi l l  be used 
as  a conservative estimate of the respective release r a t e s  f o r  i n p u t  a s  source 
terms t o  the AIRDOS/EPA model. 

Air Monitoring Data 
WMCO cur ren t ly  c o l l e c t s  a i r  monitoring data  from 12 s t a t i o n s  w i t h i n  and near 
the FMPC. Seven h i g h  volume samplers enc i rc le  the s i t e  a t  the fencel ine t o  
monitor emissions a t  the point of re lease t o  o f f - s i t e  locat ions.  
was augmented i n  1986 by the addi t ion of two continuously operating 
p a r t i c u l a t e  samplers t o  form a swquential line of samplers outward from the 
Production Area i n  a downwind direct ion.  The remaining three  s t a t ions  operate  
a t  c r i t i c a l  receptor locat ions off s i t e .  These a re  located t o  the southwest, 
south, and northeast  of the FMPC, and t h u s  span the dominant upwind and 
downwi nd d i rec t ions .  

T h i s  program 

Weekly samples a re  col lected from these s t a t ions  and analyzed f o r  uranium 0 
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content  and beta a c t i v i t y .  Yearly composite samples are analyzed f o r  t r a c e  
rad ionuc l i des  such as isotopes o f  neptunium, plutonium, and thorium. 

Concentrat ions o f  radon-222 are monitored a t  n ine  on -s i t e  and f i v e  o f f - s i t e  

s t a t i o n s  us ing  commercial ly a v a i l a b l e  instruments. Radon-222 i s  a l s o  measured 
a t  two p r i v a t e  residences and a t  two elementary schools. Since 1986, 

concentrat ions o f  thoron (radon-220) have been inc luded f o r  measurement a t  t h e  
o n - s i t e  and o f f - s i t e  s ta t i ons .  

W i t h i n  l i m i t s ,  t he  r e s u l t a n t  data base can be used t o  d i r e c t l y  compute the  
dose and associated r i s k  t o  o f f - s i t e  populat ions as a r e s u l t  o f  a i r  born 
contaminant release. 
c a p a b i l i t y  i f  ' the r e l i a b i l i t y  o f  the model r e s u l t s  can be establ ished. 
capac i t y  o f  t he  e x i s t i n g  moni tor ing data t o  s a t i s f y  the  requirements o f  model 
c a l i b r a t i o n  appears t o  be s u f f i c i e n t .  
boundary w i l l  a l l ow  t e s t i n g  o f  the model over a several  year  p e r i o d  and under 
va ry ing  opera t i ona l  and meteorologic condi t ions.  The more recen t  data 
c o l l e c t e d  from t h e  th ree  s t a t i o n s  a1 igned downwind between the  Product ion Area 
and t h e  f e n c e l i n e  (and even i n c l u d i n g  the  o f f - s i t e  l o c a t i o n  t o  t h e  no r theas t )  
w i l l  p rov ide  a t e s t  o f  the model 's capaci ty  t o  reproduce depos i t i ona l  and 
d i s p e r s i o n  pat terns.  F i n a l l y ,  the l i m i t e d  data base on o the r  rad ionuc l i des  
can be used i n  con junc t i on  w i t h  t h e  average emission values t o  independently 
t e s t  t h e  s e n s i t i v i t y  and r e l i a b i l i t y  o f  t he  model i n  terms o f  t h e  nuc l i de -  

s p e c i f i c  parameters. 

The model w i l l  be used t o  extend t h e  p r e d i c t i v e  
The 

The long-term uranium da ta  a t  the p l a n t  

The i n t e g r i t y  o f  t he  ongoing a i r  moni tor ing program depends on the  accuracy o f  

t h e  sample c o l l e c t i o n  techniques and the l abo ra to ry  ana lys i s  o f  t h e  samples 
co l l ec ted .  To ensure t h e  i n t e g r i t y  o f  environmental mon i to r i ng  data, t he  FMPC 
mainta ins on comprehensive QA program. This program i s  cons is ten t  w i t h  DOE 
Order 5700.6A, "Qual i t y  Assurance;" ANSI/ASME NQA-q, "Qual i t y  Assurance 

Program Requirements f o r  Nuclear F a c i l i t i e s ; ' '  and o the r  app l i cab le  DOE Orders 
and f e d e r a l  and s t a t e  regulat ions.  
program by Oak Ridge personnel determined the network t o  be s u f f i c i e n t  and 
r e l i a b l e ,  w i t h a  recommendation t o  i n s t a l l  several a d d i t i o n a l  mon i to r i ng  

s t a t i o n s .  T h i s  recommendations has since been implemented. The FMPC u t i l i z e d  
bo th  commercial l a b o r a t o r i e s  and in-house a n a l y t i c a l  f a c i l i t i e s  under s t r i c t  

A 1985 a u d i t  o f  the FMPC a i r  mon i to r i ng  
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qual i t y  control  procedures. Interlaboratory 
document the re1 iabi 1 i t y  of monitoring data.  

3S0 
programs a re  a lso used t o  

Meteorol oq ica l  Data 
An on-s i te  meteorological , s t a t i o n  has been operational a t  the FMPC f o r  only 
about one year.  
purposes. The c loses t  National Weather Service s t a t i o n  t o  the Fernald s i t e  
c o l l e c t s  da t a  a t  the Greater Cincinnati Airport located near Covington, 
Kentucky. The a i rpo r t  i s  16 miles south of the FMPC and i s  s i tua ted  i n  gent ly  
r o l l i n g  t e r r a i n  about three miles south of the Ohio River. 
fea tures  of the surrounding area would not loca l ly  a f f e c t  flow condi t ions a t  
the  a i rpo r t .  Similar ly ,  there  a re  no s ign i f i can t  topographical fea tures  
w i t h i n  f i v e  miles of the FMPC which would a l t e r  wind flow pat terns  a t  the 
plant .  The o r i en ta t ion  of the Ohio River i n  th is  area is  west-northwest t o  
east-southeast .  A windrose fo r  the Greater Cincinnati Airport does not 
ind ica te  any predominance of wind  d i rec t ion  along the  axis  of the r i v e r  
valley. 

The length of t h i s  data base is  not s u f f i c i e n t  f o r  modeling 

The topographic 

The prevai l ing wind d i rec t ion  is  from the south-southwest, which is  
quite typical f o r  southwestern Ohio. a 
Based on these topographical considerations and the proximity of the Greater 
Cincinnati Airport ,  meteorological data  recorded a t  the a i rpo r t  a re  expected 
t o  adequately r e f l e c t  conditions a t  the Fernald s i te .  An analysis  performed 
by IT i n  support of D O E ' S  l i t i g a t i o n  work documented a very h i g h  co r re l a t ion  
between the a i r p o r t  data  and the meteorological data  col lected a t  the FMPC 
s t a t i o n  d u r i n g  the l a s t  year.  

Meteorological da ta  i n  the form of annual frequency d i s t r ibu t ions  of wind 
speed and d i rec t ion  by Pasquill  s t a b i l i t y  c l a s s  were obtained f o r  Cincinnati 
f o r  each of the 34 years.  
by the National Climatic Center, and wi l l  be used i n  the model. 

These annual frequency d i s t r ibu t ions  were prepared 

Demoqraphic Data 
Population doses require  population d i s t r ibu t ion  da ta  f o r  each zone i n  which .a 
dose is  computed. 
subtended by the r ad i i  of i n t e re s t .  For FMPC re t rospec t ive  doses this amounts 
t o  4 r a d i i  mult ipl ied by the 16 wind d i rec t ion  sec tors ,  or a t o t a l  of 64 

A zone is the area w i t h i n  a g iven  wind  d i rec t ion  sec tor  
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populat ion values f o r  each year o f  p lan t  operation. 

supplied by l oca l  census records. Because the populations w i l l  be l i n e a r l y  
in te rpo la ted  between the closest years i n  which a census was taken. 

These data w i l l  be 

Radionuclide Data 
I n  computing a i r  concentrations and resu l t i ng  inha la t ion  doses AIRDOS/EPA 

requi res two kinds o f  data unique to  each radionucl ide of in te res t :  

1. Deposition and g rav i ta t i on  s e t t l i n g  v e l o c i t i e s  - The deposi t ion 
ve loc i t y  describes the ra te  a t  which radionucl ides are deposited on 
vegetat ion and e f f e c t i v e l y  removed from the a i r .  The g rav i ta t i ona l  
s e t t l i n g  ve loc i t y  i s  the ra te  a t  which radionucl ide pa r t i cu la tes  are 
removed by f a l l i n g  out o f  the a i r  and i s  dependent upon the s ize  and 
densi ty  o f  spec i f i c  par t icu la tes.  These values w i l l  be obtained from 
published l i t e r a t u r e ,  and w i l l  be reviewed w i th  the US EPA p r i o r  t o  
use. 

2. Dose coversion factors - These quant i t ies  r e l a t e  the damage done t o  
the body due t o  the inha la t ion  of a given radionucl ide.  
unique f o r  each human organ and radionuclide. 
conversion fac to rs  w i l l  be taken from the In te rna t iona l  Commission on 
rad io log i ca l  Protect ion (IRCP) references, and w i l l  inc lude 
add i t iona l  e f fec ts  resu l t i ng  from the formation o f  daughter products 
from inhaled parent radionuclides. 

They are 
I n  t h i s  study, dose 

Stack Data 
Stack data descr ib ing the physical dimensions and other unique features are 
requi red f o r  each stack of in te res t .  

e f f e c t i v e  height o f  release inc lud ing the plume r i se .  
inc lude the stack height,  stack diameter, exhaust f low rate,  exhaust 
temperature, and an i nd i ca t i on  as t o  the presence of a r a i n  cap. 
are ava i lab le  as p a r t  o f  the emissions inventory repo r t  (Boback, 1987). 

These data are used i n  assessing the 
Stack spec i f i c  data 

These data 

4.4.4 Endangerment Assessment 
The purpose o f  the Endangerment Assessment i s  t o  address the po ten t i a l  human 
heal th  and environmental e f fects  posed by exposure t o  rad ioact ive and chemical 

contaminants from the FMPC under the no-action a l te rna t ive .  

Assessment t o  be conducted a t  the FMPC w i l l  f o l low and be consistent w i t h  U.S. 
EPA guidance i n  r e l a t i o n  t o  CERCLA/SARA invest igat ions.  I n  pa r t i cu la r ,  the 

assessment w i l l  be performed i n  accordance w i th  "The Endangerment Assessment 
Handbook'' (U.S. EPA; August, 1985) and the "Toxicology Handbook--Principles 

The Endangerment 
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Related t o  Hazardous Waste S i t e  Inves t i ga t i ons "  (U.S. EPA; August, 1985). 

Endangerment Assessment w i l l  cons i s t  o f  t he  f o l l o w i n g  four elements: 
The 

a 

a 

a 

4.4.4.1 

I d e n t i f i c a t i o n  o f  Contaminants o f  Concern 
T o x i c i t y  Assessment 
Exposure Assessment 
Risk Charac te r i za t i on  

I d e n t i f i c a t i o n  o f  Contaminants o f  Concern 
The purpose o f  t h i s  work element i s  t o  cha rac te r i ze  any hazards associated 
w i t h  substances found i n  the var ious media i n  s i t e - s p e c i f i c  circumstances i n  
o rde r  t o  focus the  balance O F  the appra isa l  on the  most meaningful 
contaminants i n  terms o f  the r i s k s  faced by the p u b l i c  and the environment. 
The i d e n t i f i c a t i o n  o f  contaminants o f  concern i s  provided by the f o l l o w i n g  

e l  ements : 

D e s c r i p t i o n  o f  the scope o f  the compiled and reduced r a d i o l o g i c a l  and 
chemical a n a l y t i c a l  data base; 

Determinat ion o f  the extent  o f  r a d i o l o g i c a l  and chemicals 
c o n s t i t u e n t s  i n  the  re levan t  environmental media such as sur face and 
subsurface s o i l s ,  a i r ,  and surface water and sediments, and ground 
water; 

S e l e c t i o n  of i n d i c a t o r  parameters t h a t  adequately represent s p e c i f i c  
hazards posed by the s i t e .  

The i d e n t i f i c a t i o n  of contaminants of concern w i  11 consider both r a d i o l o g i c a l  
and t o x i c  chemical contaminants s ince the t o x i c o l o g i c a l  p roper t i es  and 
p o s s i b l y  t h e  modes o f  exposure w i l l  vary and could be i n d i v i d u a l l y  o r  

c o l l e c t i v e l y  important.  I n  addi t ion,  the non-radioact ive hazards associated 
w i t h  r a d i o l o c i a l  c o n s t i t u e n t s  w i  11 be evaluated due t o  t h e i r  p o t e n t i a l  
importance t o  a r i s k  assessment. 

re leased from t h e  FMPC since i t  began operat ions have been Uranium-238 and 
Uranium-234. From a r a d i o l o g i c a l  standpoint ,  both Uranium-234 and Uranium-238 
a re  l o n g - l i v e d  alpha p a r t i c l e  em i t te rs  and thereby present a hazard t o  body 
t i s s u e s  a f t e r  i n t a k e  i n t o  the body. 
i n g e s t i o n ) ,  a f r a c t i o n  o f  t he  rad ionucl ides i s  taken up i n t o  the  blood. On 

t h e  o t h e r  hand, the  chemical t o x i c i t y  o f  uranium compounds can a l s o  cause both 

acute and ch ron ic  e f f e c t s .  I n h a l a t i o n  o f  these compounds a t  s u f f i c i e n t l y  h i g h  

For example, t h e  most abundant r a d i o n u c l i d e s  

Fol lowing i n t a k e  ( i n h a l a t i o n  o r  
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concentrations d u r i n g  exposures of short duration may have some health impact 
d u r i n g  an acute (minutes t o  hours) exposure. Chronic exposure t o  the soluble 
compounds a t  sufficiently h i g h  levels can result  i n  kidney damage. 

A hazardous analysis of uranium compounds has been completed as part of a 
previous litigation-support risk assessment. The information compiled w i l l  be 
reviewed and updated d u r i n g  the proposed Endangerment Assessment. 
information w i l l  be developed for a l l  the radiological and chemical 
constituents of interest .  

Similar 

4.4.4.2 Toxicity Assessment 
The selected indicator parameters w i l l  be classified and evaluated i n  the 
context of the i r  toxicological properties and related health effects .  The 
toxici ty  assessment w i l l  be a, two-step process consisting of a toxicological 
evaluation and a dose-response assessment. The toxicological evaluation w i  1 1  

involve a qual i t a t ive  evaluation of available information and data t o  
determine the nature and severity of actual or potential health and 
environmental hazards associated w i t h  exposure t o  each indicator chemical and 
radiological substance. The evaluation wi l l  include a c r i t i c a l  review and 
interpretation of toxicity data from epidemiological, c l in ica l ,  animal, and - i n  
v i t r o  studies resulting i n  a toxicity profile for  each contaminant of concern 
i n  re la t ion to  site-specif ic circumstances. 

With  regard to  toxicological effects of radiation exposure, a l inear,  no 
threshold dose-response relationship w i l l  be assumed. The effective dose 
equivalent (dose) w i  11 be calculated u s i n g  the internationally accepted models 
of the ICRP which  are endorsed by.the NCRP. Wi th  this approach, the dose t o  
individuals is  calculated for  each radionuclide i n  each mode of intake. 
Because of variations i n  duration of exposures, ra tes  of intake, chemical form 
of radionuclides, and human metabolism, application of this method for  chronic 
environmental exposure provides a best estimate of dose t o  individuals i n  

specific areas. 

In the context of toxicity due t o  chemical exposure, as differentiated from 
radiation, most chemicals of concern produce health effects  that possess a 
threshold below which the impact wil l  not occur. Another way of s ta t ing t h i s  
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0 factor  i s  that  there w i l l  not be any health consequences (radiation is not 
included) from exposure to concentrations of such chemicals a t  levels below 
the threshold value. 
i s  cancer, a no-threshold model wi l l  be used i n  accordance w i t h  current U.S. 
EPA gu idance. 

For carcinogenic chemicals, for  which the toxic response 

The dose-response assessment f o r  noncarcinogenic chemicals w i l l  u t i l i z e  
appropriate quantitative indices of  toxicity identified d u r i n g  the 
toxicological evaluation t o  determine "acceptable" exposure levels which are 
not expected t o  cause adverse health effects  for  the contaminants of 
concern. 
intakes (ADI's), ambient a i r  standards, water quality c r i t e r i a ,  etc.  
carcinogenic chemicals, the dose-response assessment wi l l  be used to estimate 
the probability that a specific adverse effect  w i l l  occur. 

The'l'acceptable levels" w i  11 be expressed as acceptable daily 
For 

4 .4 .4 .3  Exposure Assessment 
Once the target  constituents are characterized w i t h  respect t o  the i r  hazard 
potential ,  an assessment of potential exposure w i l l  be completed for  each type 
of receptor. Of i n i t i a l  concern i s  the development of exposure pathways, 
which are the routes radiological and hazardous materials take t o  reach a 
susceptible human receptor. The following types of potential exposure 
pathways will be considered for contaminants released from the FMPC: 

Inhalation of airborne contaminants; 

Dermal contact via submersion i n  a contaminated atmoshpere; 

Direct contact w i t h  contaminated s o i l s ,  sediments, water, and 
vegetation; 

Ingestion of contaminated ground water, fish, fowl,  food crops, meat, 
and milk; 

Ingestion of contaminated so i l s  and sediments; and 

Direct exposure t o  radiation. 

A related component of the exposure assessment i s  the evaluation of the 
environmental f a t e  and transport of chemicals between the environmental 
media. T h i s  component generally refers  to  the physical or chemical mechanisms 
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which release a contaminant t o  the environmental pathway. Although analytical 
methods to  predict such releases are available (e.g., through geochemical 
models), common practice i s  to u t i l i z e  actual f ie ld  observations t o  define the 
contaminant releases for  i n p u t  t o  a fa te  and transport model. 

The exposure levels a t  the receptor locations will  be primarily developed 
through the application of the ground water and a i r  transport models t o  
calculate concentrations, w i t h  appropriate adjustment f o r  the probability, 
extent, and duration of actual exposure based on generally accepted routines 
(e.g., inhalation and ingestion rates ,  transfer and trap eff ic iencies ,  e tc . ) .  

4.4.4.4 R i s k Charac te r i  za t i on 
The characterization of risk w i l l  integrate a l l  of the information that  i s  
developed i n  the toxicity and exposure assessments t o  characterize a l l  types 
of potential or actual r isks a t  the FMPC. These w i l l  include carcinogenic 
risks, noncarcinogenic risks, environmental r isks ,  and risks t o  pub1 i c  

Risk t o  public health wil l  be characterized by comparing any estimated 
exposure levels to  relevant environmental c r i t e r i a  and standards based on the 
nature of the health impact. Cancer risk levels, i f  there are any animal or 
human carcinogens included i n  the indicator chemical l i s t ,  w i l l  be 
quantified. Chronic exposure to the threshold chemicals w i l l  also be 
quanitif ied t o  the extent possible. 

In th i s  assessment, the following two accepted principles wi l l  be employed: 

A carcinogenic risk due t o  radiation exposure w i l l  be defined as the 
probability that a specified dose w i l l  cause fatal  cancer i n  some 
fraction of the people exposed; and 

Dose response i s  considered t o  be independent of dose rate.  

The absolute risk model as se t  forth by the Committee on the Biological 
Effects of Ionizing Radiation w i l l  be used w i t h  modifications derived from 
reports for  the United Nations Scient i f ic  Committee on the Effects of Atomic a 
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@ Radiation and the ICRP. 

A qualitative environmental impact analysis will be utilized to identify and 
characterize any actual or potential environmental risks associated with the 
FMPC. 
circumstances to determine if any environmental impacts are occurring or could 
occur as a result of exposure to the radioactive and chemical contaminants 
present at or released from the site. 

The analysis will be performed in the context of site-specific 

The risks to public welfare will also be qualitatively evaluated, and will 
include adverse effects on property values, future land used, recreational and 
commercial activities, public perception and opinion, and the quality of 
life. Any quantitative results generated through DOE'S ongoing litigation 
support efforts will be appropriately incorporated into the analysis if the 
information is available for public release. 

4.5 TASK 5: LABORATORY AND BENCH-SCALE STUDIES 
After the investigative components of the RI have been completed and the 
potential remedial actions have been identified, it may be necessary to 
conduct laboratory or bench-scale studies to further evaluate some of the 
actions. This work would include any studies required to evaluate the 
effectiveness of remedial actions or to establish engineering criteria 
necessary for design and implementation. 

Examples of studies that may be undertaken to support development of various 
remedial action alternatives include: 

Capping - Compaction and permeability studies; 
Containment Barrier - Chemical compatibility studies of leachate and 

Stabilization/Solidification - Chemical compatibility and leachying 

slurry wall materials; 

studies; and 

Ground Water Removal and Treatment - Determination of pore 
replacement volumes and treatability studies for flushing of wastes. 

The specific studies needed under this task to supplement later feasibility 0 
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study e f f o r t s  w i l l  be i d e n t i f i e d ,  o u t l i n e d  i n  d e t a i l ,  and proposed i n  t h e  form 
o f  a work p l a n  p r i o r  t o  execution. 
i d e n t i f y  such s tud ies  now, t h i s  must be considered a scope change when and i f  

t h e  s tud ies  a re  agreed upon by U S .  €PA. 

Since i t  i s  impossible t o  s p e c i f i c a l l y  

4.6 TASK 6: REPORTS 

The r e s u l t s  of Tasks 1 through 5 w i l l  be documented i n  a d e t a i l e d  Remedial 
I n v e s t i g a t i o n  Report. A d r a f t  r e p o r t  w i l l  be prepared f o r  U.S. EPA review, as 

w i  11 a f i n a l  r e p o r t  t h a t  incorporates a1 1 appropr ia te comments. 

The R I  r e p o r t  w i l l  be formatted t o  d i r e c t l y  correspond e i t h e r  t o  t h e  
components o f  Task 3 ( S i t e  I n v e s t i g a t i o n )  and Task 4 ( I n v e s t i g a t i o n  Ana lys i s )  
of t h e  statement o f  work attached t o  the FFCA, o r  t o  t h e  r e p o r t  contents  
i d e n t i f i e d  i n  U.S. EPA's Guidance on Remedial I nves t i ga t i ons  Under CERCLA. 
The t a b l e  o f  contents  from the l a t t e r  document has been reproduced as 
F igu re  4.12. 

4.7 TASK 7: ADDITIONAL REQUIREMENTS a 
4.7.1 

Sec t i on  6.7 o f  t h i s  work p l a n  presents a d e t a i l e d  breakdown of a l l  r e p o r t i n g  

requirements associated w i t h  the  s i t ew ide  R I / F S  contract .  
requirements a re  monthly Technical Progress Reports, which w i l l  c o n t a i n  t h e  
f o l l o w i n g  elements: 

Repor t i  ng Requ i rement s 

Included among t h e  

I d e n t i f i c a t i o n  o f  s i t e  and a c t i v i t y ;  

S ta tus  o f  work a t  t he  s i t e  and progress toward achieving compliance 
w i t h  the  FFCA; 

Percentage o f  completion; 

D i f f i c u l t i e s  encountered dur ing t h e  r e p o r t i n g  per iod;  

Act ions being taken t o  r e c t i f y  problems; 

Changes , i n  personnel ; 
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FIGURE 4.12 

REMEDIAL INVESTIGATION REPORT FORMAT 

EXECUTIVE SUMMARY 

1.0 INTRODUCTION 
1.1 SITE BACKGROUND INFORMATION 
1.2 NATURE AND EXTENT OF PROBLEM(S) 
1.3 REMEDIAL INVESTIGATION SUMMARY 
1.4 OVERVIEW OF REPORT 

2.0 SITE FEATURES INVESTIGATION 
2.1 DEMOGRAPHY 
2.2 LAND USE 
2.3 NATURAL RESOURCES 
2.4 CLIMATOLOGY 

3.0 HAZARDOUS SUBSTANCES INVESTIGATION 
3.1 WASTE TYPES 
3.2 WASTE COMPONENT CHARACTERISTICS AND BEHAVIOR 

4.0 HYDROGEOLOGIC INVESTIGATION 
4.1 SOILS 
4.2 GEOLOGY 
4.3 GROUND WATER 

5.0 SURFACE WATER INVESTIGATION 
5.1 SURFACE WATER 
5.2 SEDIMENTS 
5.3 FLOOD POTENTIAL 
5.4 DRAINAGE 

6.0 AIR INVESTIGATION 

7.0 BIOTA INVESTIGATION 
7.1 FLORA 
7.2 FAUNA 

8.0 BENCH AND PILOT TESTS 

9.0 PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS 
9.1 POTENTIAL RECEPTORS 
9.2 PUBLIC HEALTH IMPACTS 
9.3 ENVIRONMENTAL IMPACTS 

REFERENCES 

APPENDICES 
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Results of sampling tests and a l l  other da ta ;  and * 

Summary of a l l  plans and procedures completed d u r i n g  the past month 
as well as any ac t iv i t ies  scheduled f o r  the next month. 

The monthly progress report will l i s t  t a rge t  and actual completion dates f o r  
each ac t iv i ty ,  including project completion, and will provide  an explanation 
of any deviation from the  milestones i n  the workplan schedule. 

4.7.2 Laboratory Certification 
Only CLP laboratories will be used i n  this RI/FS. 

4.8 TASK 8: COMMUNITY RELATIONS SUPPORT 
As indicated in Section 4.2, a Community Relations P l a n  has been developed f o r  
RI /FS  a c t i v i t i e s  a t  the FMPC. The DOE will be the lead agency f o r  
implementing the Community Relations Plan. 
be performed by DOE will be consistent with Superfund comunity relations 
policies,  as stated in Guidance f o r  Implementing the Superfund Program and 
Community Relations i n  Superfund: A Handbook. The primary role of t h e  s i t e  

contractors will be t o  provide technical support  t o  the DOE f o r  the successful 

execution of the Community Relations Plan, particularly i n  relation t o  public 

meetings . 

Community relations a c t i v i t i e s  t o  
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5.0 T E C H N I C A L  APPROACH: FEASIBILITY STUDY 

5.1 
T h i s  
f o r  

I NTRODUCT ION 
section of the Work Plan i s  intended to provide a more detailed s t ructure  
dent i f y  i ng , eva l u a t  i ng , and sel ec t i ng remsd i a 1 act i on a 1 terna t i ves under 

the Comprehensive Environmental Response, Compensation and L i a b i  1 i t y  Act 
( C E R C L A ) ,  and the S u p e r f u n d  Amendments and Reauthorization Act (SARA) of 1986. 

The Feasibil i ty S t u d y  process begins w i t h  the development of specific 
a l ternat ives  based on general response actions identified i n  the remedial 
investigations t o  address s i t e  contamination problems. 
response categories such as waste and effluent controls, excavation and waste 
removal, in-situ treatment, process modification, e tc . ,  w i l l  be screened for  
t h e i r  technical applicability t o  the s i t e .  
technically appropriate w i l l  then be combined t o  form alternatives that 
f u l f i l l  specific categories of remediation. The alternatives w i l l  be screened 
on the basis of public health and environmental concerns and order-of- 

Technologies w i t h i n  

Technologies considered 

magnitude costs. 0 
Alternatives that  pass the screening process w i l l  undergo detailed analyses t o  
provide the decisionmaker w i t h  information for selecting the alternatives that  
is  cost-effective. 
ins t i tu t iona l ,  public health, environmental, and cost analyses. 
engineering analysis evaluates constructabil i t y  and re l iab i l i ty  t o  ensure the 
implementability of alternatives. The inst i tut ional  analysis examines 
al ternat ives  in terms of the Federal, State,  and local requirements, 
advisories,  or  guidance t h a t  must be considered to  protect the public health, 
welfare, and environment. 
baseline s i t e  evaluation, exposure assessment, standards analysis, short and 
long-term ef fec ts  of each alternative,  and endangerment assessment. 
environmental analysis includes examines capital  and operation costs,  and 
involves present worth and sensi t ivi ty  analyses. 

The detailed analyses encompass the engineering, 
The 

The public health exposure evaluation includes 

The 

Once the detailed analyses are conducted, the information w i l l  be organized t o  
compare findings of the evaluations for  each alternative.  The objective of 
t h i s  summary is to ensure that important information is  presented i n  a concise 
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format so t h a t  the decisionmaker can choose the remedy t h a t  prov ides the  bes t  

balance o f  h e a l t h  and environmental p ro tec t i on ,  and engineer ing r e l i a b i l i t y  

w i t h  cost .  

a 
The format f o r  the F e a s i b i l i t y  Study Report i s  presented below. I t  descr ibes 

the  s p e c i f i c  elements t o  be included, the r a t i o n a l e  f o r  t h e i r  i n c l u s i o n s ,  t h e  

l e v e l  o f  d e t a i l ,  and the documentation t h a t  wi l l -accompany the r e p o r t .  

f o l l o w i n g  n ine s p e c i f i c  tasks d i l l  be included i n  the study: 

The 

Task 9 
Task 10 
Task 11 
Task 12 
Task 13 
Task 14 

Task 15 
Task 16 
Task 17 

Desc r ip t i on  o f  Current S i t u a t i o n  
Feasi b i  1 i ty  Study Work P1 an 
Development o f  A1 te rna t i ves  
I n i t i a l  Screening o f  A l te rna t i ves  
De ta i l ed  Analys is  o f  A l te rna t i ves  
Evaluat ion and Se lec t i on  of 

D r a f t  Feasi b i  1 i t y  Study Report 
F i n a l  Feasi b i  1 i t y  Study Report 
Add i t i ona l  Requirements 

Preferred A l t e r n a t i v e s  

5.2 TASK 9: DESCRIPTION OF CURRENT S I T U A T I O N  

I n f o r m a t i o n  o f  the s i t e ' s  background, the nature and ex ten t  o f  t h e  problem, 

and t h e  previous response a c t i v i t i e s  presented i n  Task 1 o f  t h e  Remedial 

I n v e s t i g a t i o n  w i l l  be incorporated i n t o  the F e a s i b i l i t y  Study. 

t h e  o r i g i n a l  p r o j e c t  scope descr ibed i n  the Task 1 c h a r a c t e r i z a t i o n  w i l l  be 

discussed and j u s t i f i e d  based on the  r e s u l t s  o f  the Remedial I n v e s t i g a t i o n .  

Any changes t o  

Fo l l ow ing  the  sumnary o f  t he  c u r r e n t  s i t u a t i o n ,  a s i  t e - s p e c i f i c  statement o f  

t h e  purposes f o r  the response, based on the r e s u l t s  o f  t he  Remedial 

I n v e s t i g a t i o n ,  w i l l  be presented. 

a c t u a l  o r  p o t e n t i a l  exposure pathways t h a t  w i l l  be addressed by remedial  

a1 t e r n a t i v e s .  

water and a i rborne pathways c o n s t i t u t e  important contaminant m i g r a t i o n  

routes.  

The statement o f  purpose w i l l  i d e n t i f y  t he  

I t has been p r e l  i m i n a r i  l y  determined t h a t  groundwater, s u r f  ace 

These issues w i l l  be updated w i t h  R I  data f o r  t h i s  task.  

A Work Plan t h a t  

schedules w i  11 be 

proposed Feasi b i  1 

ncludes a technica 

submitted t o  t h e  U 

t y  Study. 

5.3 TASK 10: FEASIBILITY STUDY WORK PLAN 

approach, personnel requirements, and 

S. €PA f o r  review and approval  f o r  t h e  
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Based on the site-specific problems and statement of purpose identified in 
Task 9, a master list of feasible technologies will be developed. 
technologies must include both on-site and off-site remedies, depending on 
site problems. The master list will be screened based on site conditions, 
waste characteristics, and technical requirements to eliminate or modify those 
technologies that may prove extremely difficult to implement, will require 
unreasonable time periods, or will rely on insufficiently developed 
technology. 
with an approach for its analysis. 

These 

Each identified technology will be presented in the Work Plan 

5.4 TASK 11: DEVELOPMENT OF ALTERNATIVES 
Based on the results of the R I  and consideration of preliminary remedial 
technologies (Task l o ) ,  a 1 imi ted number of a1 ternatives wi 1 1  be developed for 
source control or off-site remedial actions, or both, on the basis of 
objectives established for the response. The objectives will be established 
based on public health and environmental concerns, the nature o f  the current 
problem as characterized in the RI, and all applicable guidance and regulatory 
requirements. The alternatives will be developed in consultation with the 
U.S. EPA, and will be targeted toward a comprehensive, site-specific 
approach. The alternatives will include, but may not be limited to, the 
following (as appropriate) : 

Alternatives for process control or modification; 

Alternatives for off-site waste treatment or disposal; 

Alternatives for on-site treatment or 

Alternatives which attain Federal pub 
standards ; 

Alternatives which exceed Federal pub 
standards ; 

d i sposa 1 ; 

ic health or environmental 

ic health or environmental 

Alternatives which reduce the likelihood of threat from the 
hazardous substances, but do not necessarily attain Federal public 
health or environmental standards; and 

Alternative treatments for source control, ranging from elimination 
of the need for long-term management (including monitoring) to 
treatment that would reduce the toxicity, mobility, or volume of 
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site waste. 

Alternatives, with little or no treatment, that involve waste 
containment providing protection of human health and the 
environment, primarily by preventing potential exposure or reducing 
the mobility of the waste. 

No action. 

There may be overlap among the alternatives developed. 
outside of these categories may also be developed. 
developed in close consultation with the U.S. EPA and documentation of the 
rationale for excluding any technologies identified in the R I  for the 
development of alternatives will be presented. Standards currently under 
development by the U.S. EPA (such as those being developed for proposed 
drinking water standards for uranium and radon) that may be applicable at the 
time remediation is initiated at the site will be considered during the data 
collection and analysis phases of the RI, and in the alternative development 
phase of the FS. 
investigations and feasibility determinations. 

Further, alternatives 
The alternatives will be 

This approach will facilitate thoroughness of the 

5.5 TASK 12: INITIAL SCREENING OF ALTERNATIVES 
a 

The alternatives developed in Task 11 will be screened to eliminate 
alternatives that are clearly not feasible or appropriate prior to undertaking 
detailed evaluations of the remaining alternatives. 

Three broad considerations will be used as a basis for the initial 
screening: effects of the alternative, acceptable engineering practices and 
cost. More specifically, the following factors will be considered: 

- Cost. 
alternatives providing similar results will be eliminated from 
.recommendation. Total cost will include the cost of implementing 
the alternative and the cost of operation and maintenance. 
may be used to discriminate between various treatment alternatives, 
but not as the basis for deciding between treatment versus 
nontreatment. The cost screening will be conducted only after the 
environmental and public health screening have been performed; 

An alternative whose costs far exceeds that of other 

Cost 

Environmental Effects. Alternatives posing significant adverse 
environmental effects will be eliminated. Significant adverse 
environmental effects will include but not be limited to failure to 
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meet the Groundwater Protection Standards both on and off the FMPC; 

Environmental Protection. Only those alternatives that satisfy the 
remedial action alternatives and contribute substantially to the 
protection of public health, welfare, or the environment will be 
considered further. 
health, welfare, and the environment, alternatives must be 
evaluated and reported as to whether they attain applicable o r  
relevant and appropriate Federal and State public health and 
environmental requirements, or other criteria. Source control 
alternatives will achieve adequate control of source materials. On 
and'off-facility alternatives will minimize or mitigate the threat 
of harm to public health, welfare, or the environment; and 

In addition to providing protection to human 

Implementability and Reliability. Alternatives that may prove 
extremely difficult to implement, will not achieve the remedial 
action objectives in a reasonable time period, or rely on unproven 
technology, will not be implemented. 

. During the initial screening o f  alternatives, those that will 
permanently reduce the volume, toxicity, or mobility of the wastes 
must be examined (Superfund Amendments and Reauthorization Act, 
Section 121). 
technology should not automatically be ruled out from further 
investigation. [Section 121 (b)(2) 1 

In addition, alternatives with an unproven 

0 5.6 TASK 13: DETAILED ANALYSIS OF ALTERNATIVES 
The alternatives remaining after the initial screening will be developed and 
analyzed in detail, and then evaluated as to their cost-effectiveness. The 
detailed analysis of the alternatives will include technical, environmental, 
public health, institutional, and cost analyses in accordance with EPA's FS 
guidelines. The evaluation of cost-effectiveness will be comparative, and 
will consider the present worth of total costs, a statement of risk, 
environmental effects, technical feasibility, the extent to which the 
requirements and standards or environmental regulations will be met, community 
effects, and any other site-specific factors. Alternative 
include, at a minimum, the follow 

a. Technical Analysis 

The Technical Analysis will 

Appropriate treatment, 

ng considerations: 

at a minimum exam 

storage, and dispo 

analysis wi 1 1  

ne: 

a1 tel hnologies; 

How the alternative does (or does not) comply with specific 
requirements or other environmental programs. When an alternative 
does not comply, discuss how the alternative prevents or minimizes 
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the migration of wastes and public health or environmental impacts 
and describe special, design needs that will be implemented to 
achieve compl iance; 

Outline operation, maintenance, and monitoring requirements of the 
remedy; 

Identify and review potential off-site facilities to ensure 
compliance with applicable RCRA and other U.S.  € P A  environmental 
program requirements, both current and proposed. Potential 
disposal facilities will be evaluated to determine whether 
management of off-site wastes could result in a potential for a 
future release from the disposal faci 1 i ty; 

Identify temporary storage requirements, off-site disposal needs, 
and transportation plans; 

Whether the alternative results in permanent treatment or 
destruction of the wastes, and, if not, the potential for future 
release to the environment; 

Outline safety requirements for remedial implementation (including 
both on-facility and off-facility health and safety 
considerations) ; 

units. 
operable units of the total remedy will be implemented individually 
or in groups, resulting in significant improvement to the 
environment o r  savings in cost; 

How the alternative will be segmented into areas to allow 
implementation in differing phases; and 

The special engineering requirements of the remedy or site 
preparation considerations. 

permanently reduce the volume, toxicity, or mobility of the wastes 
must be examined (Superfund Amendments and Reauthorization Act, 
Section 121). 
should not automatically be ruled out from further investigation. 
[Section 121 (b)(2) I 

How the alternative will be phased into individual operable 
The description should include a discussion of how various 

During the initial screening of alternatives, those that will 

In addition, alternative with an unproven technology 

b. Environmental Assessment 

An Environmental Assessment of each alternative will be performed. The 
assessment will focus on the site problems and pathways of contamination 
actually addressed by each alternative. 
alternative will include, at a minimum, an evaluation of beneficial 
effects of the response, and an analysis of measures to mitigate adverse 
effects. The no-action alternative will be fully evaluated to describe 
the current site situation and anticipated environmental conditions if 
no actions are taken. The no-action alternative will serve as the 

The assessment for each 
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base l i ne  f o r  the analys is .  

c. P u b l i c  Heal th  Analys is  

Each a l t e r n a t i v e  w i l l  be assessed i n  terms of  the extent  t o  which i t  
m i t i g a t e s  long-term exposure t o  any res idua l  contaminat ion and p r o t e c t s  
pubic  hea l th  both du r ing  and a f t e r  complet ion of the remedial 
The assessment w i l l  descr ibe the l e v e l s  and cha rac te r i za t i ons  
contaminants on -s i t e ,  p o t e n t i a l  sxposure routes,  and p o t e n t i a  
af fected populat ion.  The e f f e c t  o f  "no-act ion" w i l l  be descr 
terms o f  shor t - term e f f e c t s  (e.g., lagoon f a i l u r e ) ,  long-term 
t o  hazardous substances, and r e s u l t i n g  p u b l i c  heal th  impacts. 
remedial a l t e r n a t i v e  w i l l  be evaluated t o  determine the l e v e l  
exposure t o  contaminants and the reduc t i on  of impact w i l l  be 

5-7 

ac t ion .  
o f  
1Y 
bed i n  
exposure 

Each 
of 
e termi  ned 

by.comparing r e s i d u a l  l e v e l s  o f  each a l t e r n a t i v e ' w i t h  e x i s t i n g  c r i t e r i a ,  
standards, o r  gu ide l i nes  acceptable t o  EPA.  For source c o n t r o l  measures 
o r  when the c r i t e r i a ,  standards, o r  gu ide l i nes  are not  a v a i l a b l e ,  t h e  
comparison w i l l  be based on the r e l a t i v e  e f fec t i veness  of technologies.  
The no-act ion a l t e r n a t i v e  w i l l  serve as the basel ine f o r  t he  ana lys i s .  

d. I n s t i t u t i o n a l  Analysis 

Each a l t e r n a t i v e  w i l l  be evaluated based on re levan t  i n s t i t u t i o n a l  
needs. S p e c i f i c a l l y ,  r e g u l a t o r y  requirements, permi t s ,  c o m u n i t y  
r e l a t i o n s ,  and p a r t i c i p a t o r y  agency coo rd ina t i on  w i l l  be assessed. 

e. Cost Analys is  

Each a l t e r n a t i v e  w i l l  be evaluated f o r  c o s t  (and f o r  each phase o r  
segment o f  the a l t e r n a t i v e ) .  The cos t  w i l l  be presented as a present  
wor th cost  and w i l l  i nc lude  the t o t a l  cost  o f  implementing t h e  
a1 t e r n a t i v e  and the  annual operat ing and maintenance costs .  Both 
monetary costs and associated non-monetary costs  w i l l  be included. A 
d i s t r i b u t i o n  o f  cos ts  over t ime  w i l l  be provided. 

5.7 TASK 14: EVALUATION AND SELECTION OF PREFERRED ALTERNATIVES 

The r e s u l t s  o f  the d e t a i l e d  ana lys i s  o f  a l t e r n a t i v e s  prepared under Task 13 

w i l l  be reviewed and the p r e f e r r e d  a l t e r n a t i v e  selected. The lowest c o s t  

a l t e r n a t i v e  app l i cab le  t o  the  e x i s t i n g  FMPC s i t u a t i o n  t h a t  are t e c h n o l o g i c a l l y  

f e a s i b l e  and r e l i a b l e  and which e f f e c t i v e l y  m i t i g a t e  and minimize damage t o  

and p rov ide  adequate p r o t e c t i o n  o f  t he  p u b l i c  heal th ,  wel fares,  o r  t h e  

environment w i l l  be considered the  p r e f e r r e d  a l t e r n a t i v e s .  

The f o l l o w i n g  considerat ions w i l l  be used as t h e  bas is  f o r  s e l e c t i n g  t h e  

p r e f e r r e d  a1 t e r n a t  i ves  . 

R e l i a b i l i t y  
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Alternatives that minimize or eliminate the potential for release 
of hazardous substances into the environment will be considered 
more reliable than other alternatives. For example, recycling of 
waste and off-site incineration would be considered more reliable 
than land disposal. Institutional concerns such as management 
requirements will also be considered as reliability factors; 

Implementabil ity 

The requirements for implementing the alternatives will be 
considered, including phasing alternatives into operable units and 
segmenting alternatives into project areas on the site. The 
requirements for permits, zoning restrictions, rights of way and 
public acceptance will also be considered; 

Effects of the Alternative 

The alternative resulting in the greatest improvement to (and least 
negative impact on) public health, welfare, and environment will be 
favored ; 

Safety Requ i remen t s 

The alternatives with the lowest adverse safety impacts and 
associated costs will be favored; 

Present Worth of Total Cost 

The net present value of capital and operation and maintenance cost 
of the proposed a1 ternative wi 1 1  be presented. 

Regulatory Comp 1 i ance 

Except as provided under Section 121 (d)(4), SARA, 1986; 
alternatives that attain applicable or relevant and appropriate 
Federal and State public health and environmental requirements, as 
identified by the U.S. EPA and Ohio EPA, will be considered more 
favorably than those that do not. 

5.8 TASK 15: DRAFT FEASIBILITY STUDY REPORT 
A draft FS report will be prepared presenting 
14. The preliminary report will be issued to 
comment. A preliminary Table of Contents for 
5.1. 

the results of Tasks 9 through 
the U.S. EPA for review and 
the report is presented in Table 
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TABLE 5.1 

FEASIBILITY STUDY REPORT FORMAT 

Executive Sumnary 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

In troduc t i on 

1.1 Site background information 
1.2 Nature and extent o f  problems 
1.3 Objectives of remedial action 

Screening of Remedial Action Technologies 

2.1 Technical criteria 
2.2 Remedial action alternatives developed 
2.3 Environmental and public health criteria 
2.4 Other screening criteria 
2.5 Cost Criteria 

Remedial Action Alternatives 

3.1 Alternative 1 (No Action) 
3.2 Alternative 2 

3.N Alternative N 

Analysis of Remedi a1 Act ion A1 ternat ives 

4.1 Noncost criteria analysis 

4.1.1 Technical Feasibility 
4.1.2 Environmental evaluation 
4.1.3 Institutional requirements 
4.1.4 Public health evaluation 

4.2 Cost analysis 

Sumnary of a1 ternat i ves 

Recomnended remedi a1 action (optional) 

Responsiveness Summary (in final version only) 

Ref e rences 
Appendices 
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5.9 T A S K  16: FINAL FEASIBILITY STUDY REPORT 
A f ina l  FS report H i l l  be prepared presenting and reflecting the comments 
received on the d r a f t  FS report. 
significant issues and a responsiveness suinnary based on public comnent. 
Format of the report w i l l  be consistent w i t h  that  of the d r a f t ,  however, i t  
may be modified t o  re f lec t  comments. The document w i l l  be submitted t o  the 
EPA,  upon completion. 

The report w i l l  include a discussion of the 

5.10 TASK 17: ADDITIONAL REQUIREMENTS 
Reporting and Comnunity Relations Support requirements, as described i n  Task 8 
of the Remedial Investigation scope of work, w i l l  be required for  the 
Feasibil i ty S tudy  as well. The Feasibil i ty Study Reports w i l l  address the 
need and the applicability of long term monitoring a t  the f a c i l i t y .  

-COM000O 18 
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6.0 
MANAGEMENT PLAN 

6.1 INTRODUCTION 

The sitewide RI/FS effort involves three entities: The DOE, WMCO 
and ASI. The DOE has overall responsibility for completion of 
the project, meeting regulatory requirements, submitting reports, 
documents, etc. to EPA, and in general, approving the direction 
and content of the studies. DOE management guidelines and 
concepts are utilized to ensure the project objectives are being 
tracked, are acceptable and are completed as scheduled. 

WMCO has responsibility for technical execution of the RI/FS. In 
this capacity, WMCO reviews and approves all technical scopes of 
work and work efforts of subcontractors, and coordinates RI/FS 
technical activities on site. Day to day technical direction and 
approvals are administered by a RI/FS Project Manager. 

AS1 is the RI/FS prime contractor with direct responsibility for 
the technical execution and completion of the RI/FS. With AS1 
technical and professional staff, and with the assistance of 
subcontractors, all details of the RI/FS scope of work are 
developed for approval. When approval is granted, the required 
technical expert teams are mobilized to execute the Workplan 
according to approved sampling protocols and methodologies. This 
assures that acceptable and reliable samples are gathered for 
analysis, and that worker health and safety considerations are 
satisfied. In addition, data management protocols are also 
followed for efficient and proper data manipulation and 
interpretation. Project work and deliverable schedules are 
developed by AS1 for DOE/WMCO's approval. A project Work 
Breakdown Structure (WBS) is utilized for project control. 

6.2 PROJECT ORGANIZATION AND CONTROLS 

6.2.1 ORGANIZATION 

The FMPC RI/FS project, although basically divided into RI and FS 
phases, involves diverse technologies, many of which are common 
to both phases. The project organization has been structured to 
include experienced technical specialists in these various 
disciplines. The project organization chart shown on Figure 6.1 
shows DOE as Project Sponsor, WMCO as RI/FS Project Manager and 
AS1 as Prime Contractor, and the technical disciplines required 
for the RI/FS. This chart depicts simple but clear lines of 
authority between the involved organizations and subordinate 
activities required for general completion of the work. It does 
not indicate a comprehensive breakdown of lower tier contractors 
or activities. 
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6.2.2 PROJECT AND INFORMATION FLOW CONTROL 

A complex- project, such as the RI/.FS requires control mechanisms 
for efficient execution. This includes all activities involving 
technical field work, data analyses, report and document 
preparation, and project deliverables. 

- .  

a 

6.3 RESPONSIBILITY AND AUTHORITY 

6.3.1 U.S. DEPARTMENT OF ENERGY (DOE) 

6.3.1.1 ResDonsible Manacrement Office 

The Department of Energy, Oak Ridge Operations Office (ORO), 
Fernald Site Office has been designated as the responsible 
management office for the FMPC RI/FS Project. 

6.3.1.2 DOE-OR0 Prof ect Manauement 

Mr. Joe LaGrone is the Manager, ORO, and has been assigned the 
responsibility and is delegated the authority for the management 
of the RI/FS Project at the FMPC. His responsibilities include: 

o Establishing a RI/FS Project Management Office: 

o Appointing the Project Coordinator (PC) and delegating 
to the PC appropriate responsibility and authority for 
management and direction of the projects within the 
delegated authority: 

0 Performing, through the OR0 staff, the necessary 
contracting functions for the project; i.e., 
negotiating initial contract(s) and revisions for 
subsequent phases and the execution of all contracts: 

o Monitoring the performance of the Project Coordinator 
and the appropriate staff, and delegating to the RI/FS 
PC the authority for day-to-day management and 
direction of the project ; 

o Providing all necessary management support functions 
for the RI/FS Project: 

o Providing all field office support functions such as 
safety review, quality assurance, budget guidance, 
project review, procurement, security, legal and 
environmental compliance review, and coordination with 
DOE-HQ; and 

o Reviewing and approving project environmental and 
safety documents as required by Department Orders 
and/or other Federal Regulations. 
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6.3.1.3 DOE-OR0 Project Coordinator a 
The DOE-OR0 Project Coordinator (PC) is stationed at the FMPC. 
This responsibility has been assigned to: 

Mr. James A. Reafsnyder, Site Manager 
U.S. Department of Energy 
P.O. Box 398704 
Cincinnati, Ohio 45239 

The PC will receive DOE field office support as identified in 
Section 6.3.1.2 above. 

0 Serving as the designated formal U.S. EPA-DOE point of 

The PC is responsible for: 

contact for all project actions; 

o Approving items and activities performed by project 
contractors requiring DOE approval within delegated 
authority; 

Assigning the responsibility and authority for project 
management to the DOE project manager; 

o 

o Providing support and staff to the project team; and 

o Providing the RI/FS Project Manager a Project 
Management Team made up of the necessary project 
specific disciplines. 

6.3.1.4 DOE-OR0 RI/FS Project Manaaer 

The DOE-OR0 RI/FS Project Manager (PM) is stationed at the FMPC. 
This responsibility has been assigned to: 

Mr. Rick Collier 
U.S. Department of Energy 
P.o. Box 398704 
Cincinnati, OH 45239 

The DOE-OR0 RI/FS Project Manager will: 

0 Prepare, submit, present, and support information on 
the project in accordance with the U.S. EPA scope of 
work for the RI/FS; 

0 Serve as the designated technical U.S. EPA-DOE 
representative for all project activities; 

o Establish the DOE project management team for the 
pro j ect ; 
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a Assure t h a t  a l l  items r e q u i r i n g  U.S. EPA review and/or 
approvgal are submitted i n  a t i m e l y  manner; and 

Manage the  t o t a l  R I / F S  p r o j e c t  i n  accordance w i t h  the 
FFCA work statement and the approved RI/FS Work Plan. 

6.3.1.5 DOE-OR0 Technical L i a i s o n  

The DOE-OR0 Technical L i a i s o n  (TL) i s  s ta t i oned  i n  Oak Ridge, 
Tennessee. This  r e s p o n s i b i l i t y  has been assigned to :  

Ms. Margaret Wilson 
U.S. Department o f  Energy 
P.0.- 80x E 
Oak Ridge, TN 37830 

The TL w i l l :  

Support the DOE-ORO-PM on techn ica l  and r e g u l a t o r y  
issues r e q u i r i n g  U.S. EPA and State o f  Ohio i n t e r a c t i o n .  

6.3.2 WESTINGHOUSE MATERIALS COMPANY OF OHIO (WMCO) 

WMCO i s  the DOE con t rac to r  responsib le  f o r  the management, 
operat ion,  and maintenance o f  the FMPC. 
assigned t h e  r e s p o n s i b i l i t y  and a u t h o r i t y  f o r  t he  techn ica l  

6.3.2.1 WNCO P r o j e c t  Management 

The R I / F S  p r o j e c t  w i l l  be managed f o r  DOE i n  accordance w i t h  
es tab l i shed  DOE techniques and orders. Management o f  the p r o j e c t  
w i l l  be monitored by the  WMCO R I /FS  P ro jec t  Manager. 

As such, WMCO has been 0 execut ion o f  t h i s  p r o j e c t .  

The WMCO PM has r e s p o n s i b i l i t i e s  s i m i l a r  t o  those o f  the DOE PM. 

The R I / F S  P r o j e c t  Manager i s :  

M r .  Robert Conner 
Westinghouse M a t e r i a l s  Company o f  Ohio 
U.S. DOE S i te ,  Fernald, Ohio 
P.O. Box 398704 ' 
C i n c i n n a t i  ,'OH 45239 

M r .  Conner has over seven years experience i n  managing hazardous 
waste p r o j e c t s  r e q u i r i n g  coo rd ina t i on  w i t h  RCRA, CERCLA, and 
Regions 11, 111, V and X U.S. €PA. He has p a r t i c i p a t e d  i n ,  and 
i s  f a m i l i a r  w i t h  Remedial I nves t i ga t i ons  ( R I ' s ) ,  F e a s i b i l i t y  
Studies (FS's) ,  and remedial a c t i v i t i e s .  

M r .  Conner w i l l  have as h i s  a l t e r n a t e  M r .  Dennis Carr  (PE).  M r .  
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Carr has experience in the management of low level radiological 
wastes at the FMPC. In addition, his experience includes liaison 
with regulatory agencies, preparation of RCRA permit applications 
and RI/FS activities under CERCLA. 

The WMCO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RI/FS Project Manager will: 

Manage the project in accordance with approved pro] ect 
scope, schedule, and cost; 

Establish a Quality Assurance Program: 

Provide technical and management direction to 
contractors in accordance with DOE-OR0 policy; 

Provide project change control within the established 
technical objectives, funding and schedule milestones 
under a formal change control procedure: 

Develop, submit and implement detailed Project 
Management plans and initiate revisions, as necessary; 

Review and submit for approval the critical path 
schedule and coordination procedures covering the 
project activities; 

Conduct management, cost, schedule, and technical 
performance reviews, including problem identification 
and planned resolution timetable; 

Provide overall management and administration for 
pro j ect contractors ; 

Prepare RI/FS project completion and final cost/ 
technical reports; 

Prepare and coordinate appropriate project 
documentation as required by EPA and DOE; 

Interact as requested by DOE-PM with the EPA on RI/FS 
plicy matters and maintain public/private sector 
interface and liaison. 

Develop, install, administer, monitor, evaluate, and 
report progress through the use of appropriate project 
management control system (e.g., change control, 
configuration management, performance measurement 
system) ; 

Ensure the technical correctness and adequacy of the 
site characterization, data collection, data analysis 
and conclusions; 
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o Review content and publication of all project technical 
- reports ; 

0 Issue required technical reports for the DOE-OR0 
office; 

o Assist DOE in providing for public communication and 
information dissemination. Coordinate project 
conferences, symposiums, or workshops; 

o Provide the DOE-OR0 Project Manager with timely 
information on significant project events; 

o Ensure that all items requiring DOE review and/or 
approval are submitted on a timely basis to permit 
adequate evaluations; 

o Serve as Chairman of the Change Control Board. Assure 

0 Provide weekly, monthly, and quarterly RI/FS reports as 

that corrective actions are implemented; and 

required to the DOE-OR0 Project Manager. 

6.3.2.2 WMCO Fiscal Manaffement 

The project contract administrator is generally responsible for 
the completeness, and legal correctness of all contracts. The 
contract administrator reviews and approves all project 
subcontracts which have the potential for obligating the DOE. 
Within this scope, the administrator monitors contract funding 
and billing. 

The WMCO project contract administrator is: 

Ms. Kimberly Eilerman 
Westinghouse Materials Company of Ohio 
U.S. DOE Site, Fernald Ohio 
P.O. Box 398704 
Cincinnati, OH 45237 

6.3.3 ADVANCED- SCIENCES, INC. ( M I )  

AS1 is the prime contractor for the RI/FS Project. As such, AS1 
has the responsibility to supply the technical, managerial, and 
fiscal control expertise necessary to efficiently execute the 
technical aspects of this project. 

6.3.3.1 AS1 Technical Manacrement 

1) A S 1  Project Director 
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R e s p o n s i b i l i t y  f o r  the techn ica l  performance o f  t h i s  p r o j e c t  has 
been delegated. t o  the AS1 P r o j e c t  D i rec to r :  

M r .  Richard T. Wilde 
Advanced Sci ences, I nc . 
10845 Hami l ton-Cleves Road 
Ross, OH 45061 

M r .  Wilde has broad experience i n  the conduct and management of  
m u l t i - d i s c i p l i n a r y  p r o j e c t s  i n c l u d i n g  those associated w i t h  
energy development, hazardous waste management, and r e g u l a t o r y  
p e r m i t t i n g  and s t i p u l a t i o n s .  He i s  fami l i a r  w i t h  r e g u l a t i o n s  
d e a l i n g  w i t h  RCRA, CERCLA and Superfund, and has p a r t i c i p a t e d  i n  
bo th  techn ica l  and p e r m i t t i n g  aspects o f  such p ro jec ts .  M r .  
Wi lde has d i r e c t  experience w i t h  regu la to ry  and management 
agencies and has worked w i t h  EPA and DOE. 

M r .  Wilde has eighteen years o f  nuclear experience w i t h  eleven 
yea rs  i n  DOE waste management a t  t he  DOE Hanford rese rva t i on .  
H i s  e x p e r t i s e  i s  i n  ( E I S )  Environmental Impact Statement f o r  h i g h  
l e v e l  and hazardous waste, program planning and c o n t r o l ,  r i s k  
assessment and hydro log ic  analys is .  His  degrees are i n  physics. 

On t h i s  p r o j e c t  M r .  Wilde has assigned lead assignments t o  key 
i n d i v i d u a l s  i n  t h e  requ i red  RI /FS  tasks. 

The AS1 P r o j e c t  D i r e c t o r  i s  responsib le  t o  DOE through WMCO f o r  
t h e  day-to-day p r o j e c t  a c t i v i t i e s .  
r e s p o n s i b i l i t i e s  a l s o  includes: 

The d i r e c t o r ' s  

Serving as the designated R I / F S  con t rac to r  p o i n t  of 
con tac t  f o r  p r o j e c t  admin is t ra t ion;  

Prepar ing and submi t t i ng  r e p o r t s  and o the r  p r o j e c t  
i n fo rma t ion  as requ i red  by DOE; 

E s t a b l i s h i n g  and coo rd ina t i ng  the p r o j e c t  team; 

Development and maintenance o f  a p r o j e c t  Work Breakdown 
S t r u  c t  u ye ; 

Establ ishment o f  p r o j e c t  schedules and budgets; 

Development and implementation o f  a p r o j e c t  management 
and c o n t r o l  p lan;  

Resource a l l o c a t i o n s  to ,  and expendi ture c o n t r o l  of,  
subcontractors ; 

Review and approval o f  p r o j e c t  t echn ica l  plans, 
procedures and repo r t s ;  
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Appoint ing and delegat ing appropr ia te a u t h o r i t y  f o r  
d i r e c t i o n  and conduct o f  special- ized tasks; 

E s t a b l i s h  and coord inate a QAPP f o r  t h e  RI /FS;  

P rov id ing  p r o j e c t  support f a c i l i t i e s  and s t a f f ;  and 

Conduct p e r i o d i c  p r o j e c t  cost ,  schedule, and techn ica l  
performance reviews w i t h  i d e n t i f i c a t i o n  and r e s o l u t i o n  
o f  problems. 

Development and Maintenance o f  the P r o j e c t  Manaqement Plan which 
i n c l  udes : 

A p r o j e c t  Work Breakdown S t ruc tu re  (WBS); 

The p r o j e c t  master schedule; 

P r o j e c t  base1 i n e  budgets; 

S p e c i f i c a t i o n  of budget and schedule t r a c k i n g  and 
repo r t i ng ;  and 

Assignment o f  p r o j e c t  task r e s p o n s i b i l i t i e s .  

Implementation o f  a Computerized P ro jec t  Planninq and Management 
Repor t ing System. 

This  system i s  programmed t o  produce p r o j e c t  progress r e p o r t s  
c o n s i s t e n t  w i t h  DOE management pract ices.  

Development and P u b l i c a t i o n  of  the AS1 P r o j e c t  I n s t r u c t i o n  and 
Pro toco l  Manual. 

This manual descr ibes procedures, forms and requirements f o r  
p r o j e c t  comnunication c o n t r o l ,  data con t ro l ,  procurement c o n t r o l ,  
work a u t h o r i z a t i o n ,  and repor ts .  

2)  AS1 S i t e  Manager 

The AS1 S i t e  Manager w i l l  be responsible t o  the P ro jec t  D i r e c t o r  
f o r  t he  R I / F S  f i e l d  operat ions.  

The AS1 S i t e  Manager i s :  

M r .  Robert G. Lenyk 
10845 Hami l ton-Cleves Road 
Ross, OH 45061 

M r .  Lenyk has s i x t e e n  years of nuclear,  s p e c i a l t y  chemical, and 
environmental experience i n  process, design and p r o j e c t  
management. M r .  Lenyk has worked a t  the FMPC f o r  several  years 0 
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as program manager f o r  the DOE on -s i t e  Archi tect-Engineer firm. 
He i s  knowledgable i n  a l l  aspects o f  t he  operat ions a t  FMPC. H is  
most r e c e n t  exper ience was the development.of t he  Environmental 
Safety and Hea l th  Conceptual Design Report f o r  FMPC. M r .  Lenyk's 
degrees a re  BS-Chemical Engineer, MS-Chemical Engineer and MEA. 

. 

The AS1 S i t e  Manager i s  responsib le  for :  

Day-to-day f i e l d  i n v e s t i g a t i o n s  p lanning and 
coord i  n a t i o n  ; 

Ensur ing t h a t  f i e l d  operat ions conform t o  the p r o j e c t  
Heal th  and Safety requirements and QA/QC protocols ;  

Coord inat ion w i t h  WMCO operat ions managers; 

F i e l d  o f f i c e  admin is t ra t ion;  

Ensuring t h a t  f i e l d  work i s  p roper l y  authorized: 

Adherence t o  p r o j e c t  schedules and budgets; and 

Pub l i sh ing  weekly r e p o r t s  requ i red  by the P r o j e c t  
D i r e c t o r .  

The AS1 S i t e  Manager w i l l  be ass i s ted  by t h e  p r o j e c t  Heal th  and 
Safety  O f f i c e r  and QA/QC s p e c i a l i s t .  

3 )  AS1 Task Leaders 

The AS1 P r o j e c t  D i r e c t o r  w i l l  appoint  D i s c i p l i n e  Leaders f o r  the 
va r ious  techn ica l  RI /FS tasks. These D i s c i p l i n e  Leaders w i l l  be 
respons ib le  t o  t h e  AS1 P r o j e c t  D i r e c t o r  f o r  p lanning, 
implementat ion and c o n t r o l  o f  t h e i r  assigned tasks which w i l l  
inc lude,  b u t  .are n o t  1 im i ted  to,  the f o l l o w i n g  specia l  t i e s :  

Procurement o f  f i e l d  equipment and suppl ies;  

Organiz ing f i e l d  teams; 

D i r e c t i n g  f i e l d  i n v e s t i g a t i v e  tasks; 

Making day-to-day assignments; 

C o l l e c t i n g  f i e l d  data and sh ipp ing samples fo r  analys is ;  
and 

Other tasks as necessary t o  the  f i e l d  e f f o r t .  
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0 0 6.3.3.2 AS1 F i s c a l  Management 

The AS1 V ice -p res iden t  i n  charge o f  f inance i s  responsib le  f o r  
f i n a n c i a l  accounting f o r  the p r o j e c t .  

The AS1 f inance d i r e c t o r  i s :  

M r .  Don Morgan 
2620 San Mateo Blvd., NE 
S u i t e  D 
Albuquerque, NM 87110 

The AS1 F i s c a l  Manager's r e s p o n s i b i l i t i e s  include: 

Implementation o f  corporate accounting procedures f o r  
t he  R I /FS  p ro jec t ;  

A p p l i c a t i o n  o f  DOE cost-account ing p r i n c i p l e s  f o r  
p r o j e c t  f i s c a l  con t ro l ,  b i l l i n g ,  and repo r t i ng ;  

RI/FS WBS elements; 
Assignment of i n d i v i d u a l  account numbers i d e n t i f i a b l e  as 

Payment o f  p r o j e c t  o b l i g a t i o n s  i n  a t i m e l y  manner; 

B i l l i n g  DOE through WMCO f o r  serv ices and approved 
m a t e r i a l s  i n  a t i m e l y  manner; and 

Prov id ing  f i s c a l  i npu t  t o  the  management p lan  Task 
Leader f o r  p r o j e c t  computer updates and progress 
repo r t s .  

6.3.3.3 AS1 P r o j e c t  Heal th and Safety 

The AS1 P r o j e c t  Heal th and Safety program w i l l  be supervised by 
the Hea l th  and Safety O f f i c e r  (HSO). 

The HSO i s :  

M r .  Richard-F. Haaker 
2620 San Mateo Blvd., NE 
S u i t e  D 
Albuquerque, NM 87110 

The AS1 Heal th  and Safety O f f i c e r  i s  responsib le  t o  the P r o j e c t  
D i r e c t o r  f o r :  

Development and implementation of a Heal th  and Safety 
plan; 
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6.3.3.4 

Ensuring the  hea l th  and sa fe ty  o f  workers and the  
geneFal pub1 i c  du r ing  p r o j e c t  operations; 

Development o f  h e a l t h  and safety  standards; 

Implementation o f  personnel p r o t e c t i o n  methods; 

Establ ishment o f  personnel t r a i n i n g  programs; 

Implementation o f  hazardous moni tor ing and c o n t r o l  
met hod s ; 

Report ing p r o j e c t  h e a l t h  and safet ry  concerns t o  
DOE/WMCO; and 

Responding t o  p u b l i c  and/or governmental i nqu i res  
regard ing h e a l t h  and safety matters. 

AS1 Q u a l i t y  Assurance O f f i c e r  

The AS1 Q u a l i t y  Assurance O f f i c e r  (QAO) i s :  

Mr.  Larry  T. Murphy 
10845 Hami l ton-Cleves Road 
Ross, OH 45061 

The AS1 Q u a l i t y  Assurance O f f i c e r  i s  responsib le  t o  the P r o j e c t  
D i r e c t o r  for: 

Implementation o f  the QA P ro jec t  Plan; 

O f f i c i a l  o rgan iza t i ona l  contact  f o r  a l l  QA matters; 

Review, eva lua t i on  and approval o f  QA p r o j e c t  p lans 
p r i o r  t o  review, eva lua t i on  and approval/non-approval; 

Prov id ing guidance i n  the  development o f  QA p r o j e c t  
plans; 

Prepar ing and submi t t i ng  a l l  QA r e p o r t s  t o  the 
appropr ia te 1 ine managers i n  t h e i r  organizat ion;  

Assuring t h a t  appropr ia te c o r r e c t i v e  act ions are taken 
on a l l  QA tasks when, where and however needed; 

Ensuring t h a t  data o f  known q u a l i t y  and i n t e g r i t y  a re  
a v a i l a b l e  f o r  each p lanning and r e p o r t  phase. 
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6.4 WORK BREAKDOWN STRUCTURE ( WBSl 

6.4.1 PROJECT CONTROL 

The management p l a n  i s  based on the p r o j e c t  Work Breakdown 
S t r u c t u r e  (WBS). 
a c t i v i t i e s  which d e f i n e  the  t o t a l  p ro jec t .  It prov ides an 
i n t e g r a t e d  framework f o r  p lanning and assigning management and 
t e c h n i c a l  r e s p o n s i b i l i t i e s ,  as w e l l  as moni tor ing and r e p o r t i n g  
progress and s t a t u s  o f  a l l  p r o j e c t  a c t i v i t i e s .  
s t r u c t u r e d  t o  p a r a l l e l  t he  p r o j e c t  Statement o f  Work which i s  
Attactment I t o  the FFCA. 

The WBS i s  an h i e r a r c h i c a l  breakdown o f  p r b j e c t  

This  WBS has been 

Each task and sub-task i n  the WBS i s  assigned a unique number, o r  
"Element Code". These numbers are used f o r  progress measurement, 
r e p o r t i n g ,  and accounting. 
d e s c r i p t i o n  and w i l l  be changed on ly  through formal agreement 
w i t h  U.S. EPA. A l l  p r o j e c t  management face ts  i n c l u d i n g  work 
au tho r i za t i on ,  p lanning, schedul i n g  , e s t  imat i n g  , budget ing , cos t  
c o l l e c t i o n s ,  problem analys is ,  and p l a n  maintenance a re  
i n t e g r a t e d  w i t h i n  the  WBS. 

The WBS i s  the p r o j e c t  base l i ne  

The WBS D i c t i o n a r y  (Table 6) presents a t a b u l a t i o n  o f  WBS task 
code numbers and i d e n t i f y i n g  task t i t l e s .  

For  convenience, t h e  FMPC R I /FS  P ro jec t  has been p a r t i t i o n e d  i n t o  
t h r e e  major, d i s t i n c t  a c t i v i t y  f i e l d s :  The RI work, The FS work, 
and The P r o j e c t  Support Work. 
WBS which presents an overview o f  the e n t i r e  p r o j e c t .  The WBS 
ca tegor ies  rep resen t ing  the th ree  major R I / F S  a c t i v i t i e s  are 
f u r t h e r  depic ted i n  F igures 6.3, 6.4, and 6.5. 

F igure 6.2 i s  t he  P r o j e c t  Summary 

A complete and accurate d e s c r i p t i o n  o f  each WBS task w i l l  be 
prepared. 
task p r e r e q u i s i t e s ,  requirements, and de l i ve rab les .  

This  w i l l  p rov ide  f o r  proper task sequencing o f  a l l  

6.5 MASTER SCHEDULE AND DELIVERABLES 

The d e l i v e r a b l e s  t o  be made t o  the U.S. EPA Region V under t h i s  
RI/FS p r o j e c t  are s p e c i f i e d  below and are i n  accordance w i t h  
Attachment I (Scope o f  Work) o f  the FFCA. 

The monthly p r o j e c t  t r a c k i n g  r e p o r t s  w i l l  be prov ided w i t h i n  20 
calendar days a f t e r  the end o f  each month and i n  accordance w i t h  
Task 7 o f  t h e  Scope o f  Work. 
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TABLE 6.1 

WBS TASK 

TOP 

A 

Al. 0 

Al. 1 
A1.2 
A1.3 

A1 .-4 
A l .  5 
Al. 6 

A2.0 

A2.1 
A2.2 
A2.3 
A2.4 
A2.5 
A2.6 
A2.7 
A2.8 

A3.0 

A3.1 
A3.2 
A3.3 
A3.4 
A3.5 
A3.6 
A3.7 
A3.8 

A4.0 

A4.1 

A4.2 
A4.3 
A4.4 
A4.5 

FERNALD RI/FS PROJECT WBS DICTIONARY 

TASK TITLE 

Fernald FMPC RI/FS Project 

Fernald FMPC RI 

SOW Task 1, 
Situation 

Description of Current 

Outline RI Purpose 
Develop Background Data 
Summarize Existing/Potential FMPC 
Pro b 1 ems 
History of Response Actions & Results 
Site Familiarization 
Define FMPC Boundary Conditions 

SOW Task 2, Work Plan Requirements 

Preinvestigation Evaluation 
Define Nature & Extent of Problem 
Permit Requirements Plan 
Develop Sampling Plans/Analyses 
Develop Health and Safety Plan 
Develop QAPP 
Develop Community Information 
Develop Data Management Plan 

SOW Task 3, Site Investigation 

Characterization and Hazard Analysis 
Hydrogeologic Investigation 
Groundwater Quality Investigation 
S o i l  and Sediment Investigation 
Surface Water Quality Investigation 
Air Investigation 
Off-Site Water Investigation 
Ecological Investigation 

SOW Task 4, Site Investigation 
Analysis 

Analysis and Summary of all Site 
Investigations 
RI Data Analysis 
Exposure Assessment 
Analyze Results 
Develop Groundwater Protection Standards 
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TABLE 6.1 (Cont'd) 

WBS TASK - .  

AS.O 

AS.l 
AS.2 
AS.3 
AS.4 

AS.5 

A6.0 

A6.1 
A6.2 

A7.0 

A7.1 
A7.2 

A8.0 

A8.1 

B 

B9.0 

B9B1 

B9B2 
B9B3 

B1O.O 

B1l.O 

B11.1 

B11.2 

B12.0 

TASK TITLE 

SOW Task 5, Laboratory and Bench Scale 
Studies 

Select Technologies 
Develop Test Plans 
Conduct Tests 
Analyze Test Data, Assess Technologies 
for FMPC 
Report Conclusions 

SOW Task 6, Reports 

Prepare Draft RI Report 
Publish Final RI Report 

SOW Task 7, Additional Requirements 

Develop Monthly Technical Progress 
Develop/Acquire CLP Lab. Certification 

SOW Task 8, 

Support DOE/WMCO Community Relations 
Efforts as Required 

Community Relations Support 

Fernald FMCP FS 

Task 9, Description of Current Situation 

Description Situation, Use Task 1 
Information 
Identify Exposure Pathways 
Recommend, Describe Site Specific 
Remedial Technology 

SOW Task 10, Work Plan 

SOW Task 11, Development of 
Alternatives 

Develop Remedial Alternates for Each 
Problem Area Identified in Task 9 
Develop List of all Remedial Alternates 

SOW Task 12, Initial Screening of 
Alternatives 
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WBS TASK - .  

B12.1 
B12.2 

B13.0 

B13.1 
B13.2 
B13.3 
B13.4 
B13.5 

B14.0 

B15.0 

B16.0 

B17.0 

C 

c1.0 

(21.1 
c1.2 
C1.3 
(21.4 
C1.5 
C1.6 

c2.0 

c2.1 
c2.2 
C2.3 
C2.4 

C3.0 

c3.1 
C3.2 

TASK TITLE 

Screen Remedial A4ternates 
Evaluate and Compare Alternatives 

SOW Task 13, Detailed Analysis 
of Alternatives 

Conduct Technical Analyses 
Perform EA for Each Alternate 
Perform Public Health Analyses 
Conduct Institutional Analyses 
Perform Cost Analyses 

SOW Task 14, Evaluation and Selection 
of Preferred Alternatives 

SOW Task 15, 
Report 

SOW Task 16, 
Report 

Draft Feasibility Study 

Final Feasibility Study 

SOW Task 17, Additional Requirements 

Project Support 

Project Administration 

Develop Administrative Procedures 
Implement Data Management System 
Procedure Required Certifications 
Obtain Necessary Permits 
Printpublish Reports 
Business Operations 

Proj ect Management 

Maintain Cost/Schedule Controls 
Develop Project Management Plan 
Proj ect Coordination 
Advisory Committee Activities 

Logistic support 

Establish Site Office 
Provide Necessary Resources 
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6.5.1 PROJECT DELIVERABLES 

Deliverable Schedule 

o Detailed plans (specified ...... No later than January 

o RI/FS Work Plan revision ...... Within 45 calendar days 

under Task 2.a-e) 30, 1987. 

(if necessary) of receipt of EPA Region 
V comments. 

0 Draft RI 

0 Draft FS 

o Final RI 

0 Final FS 

...... Within 700 calendar days 
of an EPA Region V 
approved RI/FS Work Plan. 

of an EPA Region V 
approved RI/FS Work Plan. 

of receipt of EPA Region V 
comments and/or public 
meeting. 

...... Within 800 calendar days 

...... Within 60 calendar days 

e . . . . .  Within 60 calendar days 
of receipt of EPA Region V 
comments. 

6.5.2 SCHEDULES 

A master schedule depicting estimated individual task completions 
has been developed for overall project direction and control as 
shown in Figure 6.6 
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SCOPE OF WORK FOR A REMEDIAL INVESTIGATION 

AT FEED MATERIALS PRODUCTION CENTER 

PURPOSE 

The purpose of this Remedial Investigation is to determine the 
nature and extent of any release, or threat thereof, of hazardous 
or radioactive substances, pollutants, or contaminants at or from 
the Feed Materials Production Center, and to gather all necessary 
data to support the Feasibility Study. The Contractor will 
furnish all personnel, materials, and services necessary for, or 
incidental to, performing the Remedial Investigation at Feed 
Materials Production Center. 

DEFINITIONS 

a. Facility - refers to the Feed Materials Production Center 
b. Site - refers to FMPC and all areas where hazardous or 

radioactive substances, pollutants, or contaminants have been 
deposited, stored, disposed of, or placed or otherwise come to 
be located. 

c. Waste Management Area - refers to any contiguous land 
structures, other appurtenances and improvement on the land 
used for storage, treatment, disposal, collection, radioactive 
source separation, transfer, processing, resource recovery, 
incineration, or conservation of any chemical or radioactive 
material. It includes any unit at the FMPC facility from 
which contaminants might migrate, irrespective of whether the 
units were intended for the management of radioactive and/or 
hazardous waste. 

(FMPC) . 

d. Production Area - refers to any device that yields a 

scopq 

The Remedial Investigation shall consist of eight tasks: 

radioactive or hazardous substance. 

Task 1 - Description of Current Situation 
Task 2 - Work Plan Requirements 
Task 3 - Site Investigation 
Task 4 - Site Investigation Analysis 
Task 5 - Laboratory and Bench-Scale Studies 
Task 6 - Reports 
Task 7 - Additional Requirements 
Task 8 - Community Relations Support 
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TASK 1 - DESCRIPTION OF CURRENT SITUATION 

The Contzactor will outline the purpose for the Remedial 
Investigation and describe the background information pertinent 
to the Facility and its problems. The data gathered during any 
previous investigations or inspections and other relevant data 
should be used. 

a. Site Backaround 

The contractor will prepare a summary of the regional 
location, pertinent area boundary features, general site 
physiography, hydrogeology, and historical use of the 
Facility for the treatment, storage and disposal of both 
hazardous and radioactive materials. 

This summary shall at a minimum include: 

1. Maps depicting the following: 

A. The general geographic location; 

B. A l l  existing and former Waste Management and 
Production Areas. 

C. Feed Materials Production Center property lines and 
any adjacent property lines with the owners of all 
adjacent property clearly indicated; and 

D. A l l  known past and present product and waste 

2. Details on past product and waste spills including date, 
volume, nature, location, and cleanup activities. 

3. A description of current operations at each Waste 
Management and Production Area including a history of 
the unit's function and all of the wastes processed or 
disposed at the unit. Include the waste constituents 
processed or disposed, the time frames of operation, and 
quantities handled during those time frames. 

A description of each Waste Management and Production 
Unit including engineering drawings, foundation 
materials of construction, dimensions, capacity and 
ancillary systems: include location, design, 
construction, and descriptions of all groundwater 
monitoring systems. If the Waste Management or 
Production Area is not in use, describe the methods 
utilized to close the facility and all construction 
related to closure. 

underground tanks or lines. 

4 .  
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a b. Nature and Extent of Problem 

Prepare a summary of the actual and potential off-facility 
and on-facility health and ‘environmental effects. This 
summary shall include: the types, physical states, and 
amounts of hazardous wastes/hazardous substances and 
radioactive materials; the existence and condition of drums, 
tanks, landfills, surface ponding, and other containers; 
affected media and pathways of exposure; and contaminated 
releases such as air releases, leachate, and runoff. 
Include discussion of the population in the area potentially 
affected by release of contaminants from the Facility. 

Describe any reports of human or animal illness that may be 
related to the Facility. Emphasis should be placed upon 
describing the threat or potential threat to public health 
and the environment. 

c. Historv of ResDonse Actions 

Prepare a summary of any previous response actions conducted 
by either local, State, Federal, or private parties, 
including inspections and other technical reports, and their 
results. A list of reference documents and their location 
should be included. The scope of the Remedial Investigation 
should be developed to address the problems and questions 
that have resulted from previous work at the site. 

d. Site Visit 

Conduct an initial site visit to become familiar with site 
topography, access routes, and proximity of receptors to 
possible contamination and collect data for preparation of 
the site safety plan. The visit should be used to verify 
the site information developed in this Task. 

e. Define Boundarv Conditions 

Establish site boundary conditions to delineate the area of 
remedial investigation. The boundary conditions shall be 
set so that subsequent investigations will cover the 
contaminated media in sufficient detail to support the 
following activities, e.g. feasibility study. Boundary 
conditions will also be used to identify boundaries for site 
access control and site security. Site boundaries shall 
encompass all areas of contamination (i.e. groundwater, 
soil), both on and off FMPC. 

TASK 2 - WORK PLAN REQUIREMENTS 
The consultant shall conduct preliminary work necessary to scope 
and conduct the site Remedial Investigation and Feasibility 
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Study. This shall include the development and submittal of a 
detailed work plan to U.S. EPA for review and approval outlining 
data needs for characterizing the site and for support of the 
Feasibility Study. The work plan shall include an outline of 
proposed investigation activities, a time schedule for 
accomplishing the tasks identified in the SOW, and personnel and 
equipment requirements. The work plan shall also include a 
sampling plan indicating rationales for sampling activities, 
location, quantity, and frequency of sampling, sampling and 
analysis methods, constituents for analysis, and quality 
assurance procedures. In addition to these general sampling plan 
elements, other requirements will be identified in the following 
subtasks as they apply: 

a. Samplina Plans 

The Contractor will prepare detailed Sampling Plans to 
address each of the Site Investigation activities. 

1. The objective of the Sampling Plan is to: 

A. Provide specific guidance for all field work; 

B. Provide a mechanism for planning and approving site 
activities; 

C. Provide a basis for estimating costs of field 
efforts ; 

D. Ensure that sampling activities are limited to those 
that are necessary and sufficient; and 

E .  Provide a common point of reference for all parties 
to ensure comparability and compatibility between 
all activities performed at the site. 

2.  A Sampling Plan should discuss the following items: 

A. 

B. 

C .  

D. 

E.  

F. 

G .  

Investigation objectives; 

Parameters of interest; 

N d e r  of each sample type for each matrix; 

Locations of samples; 

Justification for sample type and location; 

Collection methods; 

Sample number and frequency; 
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H. Analytical procedures (refer to Quality Assurance 

- Project Plan) ; 

I.- Operational plan and schedule; 

J. Differentiation between samples that will be 
analyzed in the field (on-site) and those that will 
be sent to a laboratory; 

K. Sampling Logistics Plan including: 

(1) Identification of team members; 

(2) Documentation procedures; 

(3) Field equipment listing; 

(4) Sampling order; and 

(5) Decontamination procedures. 

and techniques; and 

contaminated as specified in Subpart d below. 

L. Monitor well and peizometer construction materials 

M. Quality control to assure samples are not 

b. Health and Safety Plan 

The Contractor will prepare a site Health and Safety Plan. 

1. Major elements of the Health and Safety Plan will in- 
clude: 

A. Site description including availability of resources 
such as road, water supply, electricity and 
telephone service; 

B. Hazard evaluation; 

C. Monitoring requirements; 

D. Levels of protection; 

E. Work limitations; 

F. Authorized personnel; 

G. Decontamination; and 

H. Emergency information. 
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2. The Site Health and Safety Plan must be consistent with: 

A.. 

B. Section III(C) (6) of CERCLA; 

Interim Standard Operating Safety Procedures; 

C. 

D. EPA Order 1440.3 - Health and Safety Requirements 
EPA Order 1440.1 - Respiratory Protection; 
for Employees engaged in Field Activities; 

E. 

F. EPA Interim Standard Operating Safety Guide 

EPA Occupational Health and Safety Manual; 

(September, 1982) ; 

G. OSHA regulations in 29 CFR 1910 - 1926; 
H. Other EPA guidance as provided; and 

I. Site conditions. 

c. Chain of Custodv 

Any field sampling collection and analyses conducted shall 
be documented in accordance with chain-of-custody procedures 
as provided by U.S. EPA. The Contractor shall prepare and 
submit as part of the work plan a description of the chain- 
of-custody procedures to be used. 

d. pualitv Assurance Project Plan 

The Contractor will prepare a Quality Assurance Project Plan 
(QAPP). The QAPP will be prepared in accordance with 
"Interim Guidelines and Specifications for Preparing Quality 
Assurance Project Plans" (QAHS-005/80, U.S. EPA, December, 
1980), and the requirements of U.S. EPA's Contract 
Laboratory Program. The QAPP should be prepared as soon as 
possible to allow adequate time for possible review and 
revision. 

1. The goals of the QAPP are: 

A. To ensure that the procedures used will not detract 
from the quality of results; and 

B. To ensure that all activities, findings and results 
follow an approved plan and are documented. 

2. Specifically, the QAPP must address the following items 
and issues: 
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e. 

f. 

A. 

E. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

0. 

P. 

Q. 

Title page with provision for approval signatures: 

Table of contents: 

Project description: 

Project organization and responsibility; 

QA objectives for measurement data in terms of 
p r e c i s i o n ,  a c c u r a c y ,  c o m p l e t e n e s s ,  
representativeness, detection limits, and 
comparability: 
Sampling procedures; 

Sample custody: 

Calibration procedures and frequency: 

Analytical procedures: 

Data reduction, validation and reporting; 

Internal quality control checks and frequency; 

Performance and systems audits and frequency: 

Preventative maintenance procedures and schedules: 

Specific routine procedures to be used to assess 
data precision: 

Remedial action: 

Quality assurance reports: and 

Turnaround time. 

Permittina Reauirements Plan 

The Contractor will prepare a plan addressing the procedures 
to be employed if tasks required in the RI will require 
permitting. action by any governmental authority. 

Pre-Investiaation Evaluation 

Prior to starting any remedial investigations, the 
Contractor shall assess the site conditions to identify 
potential remedial technologies applicable to the site and 
associated data needed to evaluate alternatives based on 
these technologies for feasibility studies. A report shall 
be prepared for U.S. EPA review identifying broad categories 

1-7 

231 



390 

of remedial technologies that may be applicable to the site 
and data needs. 

TASK 3 - SITE INVESTIGATION 
The Contractor will conduct those investigations necessary to 
characterize the site and its actual or potential hazard to human 
health and environment. The investigations should result in data 
of adequate technical content to support the development and 
evaluation of remedial alternatives during the Feasibility Study. 
Investigation activities will focus on problem definition and 
data to support the screening of remedial technologies, 
alternative development and screening, and detailed evaluation of 
alternatives. 

The site investigation activities will follow the plans set forth 
in Task 2. All sample analyses will be conducted at laboratories 
following EPA protocols or their equivalents. Strict chain-of- 
custody procedures will be followed and all samples will be 
located on a site map. 

a. Hazardous Analyses Procrram 

A sampling and analysis program to characterize the 
radiological, physical, and chemical characteristics of all 
materials of interest at the Facility will be completed. 
The materials of interest will at a minimum include: 

1. Materials (waste and product) stored above or below 
ground in tanks, container, lagoons, piles or other 
structures: 

2 .  Materials generated at the Facility and disposed of off- 
site: 

3. Materials treated or disposed of on the Facility: and 

4. All materials emitted, discharged, released or 
potentially released into the environment. 

b. Hvdrocreolocric Investiaation 

The Contractor shall conduct a program to evaluate 
hydrogeologic conditions at the site. This program shall 
provide the following information: 

1. A description of the regional geologic and hydrogeologic 
characteristics in the vicinity, including: 

A. Regional stratigraphy: description of str 
including strike and dip, identification 
stratigraphic contacts, petrographic analysis: 

tats 
of 
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B. Structural geology: description of local and 
-regional structural features (e.g., folding, 

- .  faulting, tilting, jointing, etc.) ; 

C. Depositional history; 

D. Regional groundwater flow patterns; and 

E. Identification and characterization of areas of 
recharge and discharge. 

2. An analysis of any topographic features that might 
influence the groundwater flow system (Note that 
stereoscopic analysis of aerial photographs should aid 
in this analysis). 

3. A classification and description of the hydrogeologic 
properties of all the hydrogeologic units found at the 
site based on continuous bore hole sample (i.e., the 
aquifers and any intervening saturated and unsaturated 
units), including: 

A. Hydraulic conductivity and effective porosity based 

B. Lithology, grain size, sorting, degree of 

upon laboratory and field data; 

cementation; 

C. An interpretation of hydraulic interconnections 
between saturated zones; and 

D. The soil's attenuation capacity and mechanisms. 

Using a topographic map or aerial photograph as a base, 
submit maps of structural geology and at least four 
hydrogeologic cross sections showing the extent (depth, 
thickness, lateral extent) of all hydrogeologic units 
within the scope of the RI, identifying: 

A. Sand and gravel deposits in unconsolidated deposits; 

B. Zqnes of fracturing or channeling in consolidated or 
unconsolidated deposits; 

4 .  

C. Zones of higher permeability or lower permeability 
that might direct or restrict the flow of 
contaminants; 

D. Perched aquifers; 

E. The uppermost aquifer (includes all water-bearing 
zones above the first confining layer that may serve 
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as a pathway for contaminant migration including 

F.. Zones of contaminated leaching, accumulation, and 
unaffected horizons for those contaminants whose 
movement is controlled by mechanisms of adsorption 
and/or mechanical filtering. These profiles should 
be based on continuous bore hole sampling and 
representative analysis. 

-perched zones of saturation); and 

5 .  A description of water level or fluid pressure monitor- 
ing including: 

A. Water-level contour and/or potentiometric maps; 

B. Hydrologic cross sections showing vertical 
gradients; 

c. An interpretation of the flow system, including the 
vertical and horizontal components of flow; and 

D. An interpretation of any change in hydraulic 
gradients due, for instance, to tidal or seasonal 
influences. 

6 .  An interpretation of man-made influences that may affect 
the hydrogeology of the site, identifying: 

A. Local water-supply and production wells with an 

B. Man-made hydraulic structures (pipelines, trench 

7. Preparation of chemical and radiological concentration 
isopleth maps which extend off the FMPC as necessary to 
identify areas of contaminant transport. The map should 
reflect discrete depth intervals. 

approximate schedule of pumping; and 

drains, ditches). 

c. Groundwater Quality Investisation 

The Contractor shall conduct a Groundwater Quality 
Investigation to characterize any plumes of contamination at 

. the site utilizing monitor wells constructed of teflon or 
stainless steel 316. This investigation shall at a minimum 
provide the following information: 

1. A description of the horizontal and vertical extent of 
any immiscible or dissolved plume(s) originating from 
the Facility; 
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2. The horizontal and vertical direction of contamination 
movxment ; 

3 .  

4 .  

The current speed of contaminant movement; 

The maximum concentration of Contract Laboratory Program 
List ( C m )  constituents and radiological contaminants in 
the plume (s) ; 

5. 

6. An extrapolation of future contaminant movement; and 

7. Identification of the source(s) of groundwater 

An evaluation of factors influencing the plume movement: 

contamination. 

d. Soils and Sediments Investiqation 

The Contractor shall conduct a program to determine the 
location and extent of contamination of surface and 
subsurface soils. This process may overlap with certain 
aspects of the hydrogeologic study (e.g., characteristics of 
soil strata are relevant to both the transport of 
contaminants by groundwater and to the location of 
contaminants in the soil; cores from groundwater monitoring 
wells may serve as soil samples). A survey of existing data 
on soils and sediments may be useful. The horizontal and 

' vertical extent of contaminated soils and sediments should 
be determined. Information on local background levels, 
degree of hazard, location of samples, techniques utilized, 
and methods of analysis should be included. The 
investigation should identify the location and probable 
quantities of subsurface wastes, such as buried drums, old 
spill areas, inactive surface impoundments or landfills. 
Geophysical methods may be used to supplement sampling 
results. This investigation should include a study of soil 
contamination off the FMPC from both airborne and surface 
water releases. 

e. Surface Water Investiuation 

Conduct a program to determine the extent of contamination 
of surface water. This process may overlap with the soils 
and sediments investigation; data from river sediments 
sampled may be relevant to surface water quality. A survey 
of existing data on surface water flow quantity and quality 
may be a useful first step, particularly information on 
local background levels, location and frequency of samples, 
sampling techniques, and method of analysis. This program 
shall also evaluate the impacts of the contaminants on the 
floral and faunal communities in the surface water, 
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sediments, and any adjacent wetlands. This investigation 
should -include: 

1. Retrospectively computing' doses to the population along 
the Great Miami River and Paddy's Run Creek from 
discharges to surface water for each year of plant 
operation. Report for each year, doses to maximally 
exposed individuals and, for the Great Miami River, to 
the nearest population center downstream, New Baltimore. 
Report the integral population dose from the Great Miami 
River discharge point to the nearest population center 
downstream for each year; and 

Performance of radiological analyses on the sediments in 
the Great Miami River from each discharge point 
downstream two kilometers. Radiological analyses on 
soils from the banks shall be made. Radionuclides shall 
be identified isotropically and compared to measured 
background concentrations. 

2 .  

f. Air Investicration 

Conduct a program to determine the extent of atmospheric 
contamination. The program should address the tendency of 
substances (identified through the Hazardous Analyses 
Program, Task 3.a) to enter the atmosphere, local wind 
patterns, and the degree of hazard. This investigation 
should include a detailed and comprehensive study of 
radiological impacts associated with past operations and 
should include: 

1. Retrospectively computing inhalation doses to the 
offsite population within 2, 5, 10, and 50 mile radii of 
the FMPC due to airborne releases for each year of plant 
operation. Report doses to the population in each ring 
and doses to maximally exposed individuals for each 
year. 

2. Retrospectively computing the deposition of radioactive 
materials in areas within 2 and 5 mile radii of the FMPC 
due to airborne releases for each year of plant 
operation and give the integral deposition for each 
year. - Report .deposition and compute resulting whole 
body and organ doses. Verify the computations through 
direct measurement of soils and sediments performed in 
Subpart e. 

g. Off-Facilitv Water Sumlv Investhation 

Conduct a program consisting of regular sampling and 
analysis of off-facility downgradient private water supply 
wells and downwind cistern supplies for any contaminants 
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having the potential for movement off of the FMPC. The 
program should identify the contaminants of concern and 
include proposed criteria for.-comparison of results. 

TASK 4 - SITE INVESTIGATION ANALYSIS 
The Contractor will prepare a thorough analysis and summary of 
all site investigations and their results. The objective of this 
task will be to ensure that the investigation data are sufficient 
in quality (e.g., QA/QC procedures have been followed) and 
quantity to support the Feasibility Study. 

a. Data Analysis 
I 

The Contractor will analyze all site investigation data and 
develop a summary of the type and extent of contamination at 
the site. The summary will describe the extent of 
contamination (qualitative/quantative) in relation to 
background levels indicative for the area. 

b. Emosure (Risk1 Assessment 

For the detailed listing of CLP constituents determined to 
be present during the Site Investigation (Task 3 ) ,  the 
Contractor shall evaluate the risk to life forms 
encountering these contaminants. The following items will 
be discussed for each contaminant: 

1. Environmental Fate and Transport: 

A. Physical, chemical, and radiological properties; 

B. Chemical transformations; and 

C. Fate and transport. 

2. Toxicological Properties: 

A. Metabolism; 

B. Acute toxicity: 

C. Subacute and chronic toxicity: 

0. Carcinogenicity: 

E. Mutagenicity; 

F. Teratogenicity/reproductive effects: 

G. Other health effects; 
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H. Epidemiological evidence: and 

I-.. Aquatic species toxicity, environmental improvement. 

Risk Assessment and Impact Evaluation: 

A. Carcinogenic risk: 

B. 

3 .  

Probability of noncarcinogenic human health effects: 

C. Nonhuman species risk assessment: and 

D. Conclusions. 

4 .  Demographic Profile of Population at Risk: 

The analysis should discuss the degree to which either 
on-facility control or off-facility measures are 
required to significantly mitigate the threat to public 
health, welfare or the environment. If the results of 
the investigation indicate that no threat or potential 
threat exists, a recommendation to stop the remedial 
response should be made. 

c. Amlication to Preliminary Technoloaies 

The Contractor will analyze the results of the site 
investigations in relation to the potential remedial 
technologies applicable to the site. Data supporting or 
rejecting types of corrective action technologies, 
compatibility of wastes and construction materials, and 
other conclusions should be presented. 

d. Groundwater Protection Standards 

The Contractor shall develop Groundwater Protection 
Standards for all of the CLP constituents found in the 
groundwater during the Site Investigation (Task 3). 

1. The Groundwater Protection Standards shall consist of: 

A. For any constituents listed in Table 1 of 40 CFR 
264.94, the respective value given in that table if 
the background level of that constituent is below 
the value given in Table 1: or 

B. The background level of that constituent in the 
groundwater: or 

C. A U.S. EPA approved Alternate Concentration Limit. 
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2. Alternate Concentration Limits (ACL's) may be developed 
by -the contractor and submitted to the U.S. EPA for 
approval. For any proposed ACLIs the Contractor shall 
include a justification'based upon the criteria set 
forth in 40 CFR 264.94(b). 

3. Within forty-five (45) days of receipt of any proposed 
AcLIs, the U.S. EPA shall notify the United States 
Department of Energy (U.S. DOE) in writing of approval, 
disapproval or modifications. The U.S. EPA shall 
specify in writing the reason(s) for any disapproval or 
modification. 

4. Within twenty (20) days of receipt of the U.S. EPAIs 
notification of disapproval of any proposed ACL, the 
U.S. DOE shall amend and submit to the U.S. EPA revised 
ACL's. 

TASK 5 - LABORATORY AND BENCH-SCALE STUDIES 
The Contractor shall conduct laboratory and/or bench scale 
studies to determine the applicability of remedial technologies 
to site conditions and problems. Analyze the technologies, based 
on literature review, vendor contracts, and past experience to 
determine the testing requirements. 

A testing plan identifying the type(s) and goal(s) of the 
study(ies) , the level of effort needed, and data management and 
interpretation guidelines shall be developed and submitted to 
U.S. EPA for review and approval. 

Upon completion of the testing, evaluate the testing results to 
assess the technologies with respect to the site-specific 
questions identified in the test plan. Scale up those 
technologies selected based on testing results. 

Prepare a report summarizing the testing program and its results, 
both positive and negative. 

TASK 6 - REPORTS 
The Contractor shall prepare a Remedial Investigation Report to 
present Tasks i-7. The Remedial Investigation Report will be 
developed in draft form for U . S .  EPA review and approval. A 
public meeting may be held to discuss the Draft. The Remedial 
Investigation will be developed in final format incorporating all 
comments received on the Draft Remedial Investigation Report. 

Five (5) copies of both the Draft and Final Remedial 
Investigation Reports will be provided by the Contractor to U.S. 
EPA. 

1-15 

239 



390 

TASK 7 - ADDITIONAL REQUIREMENTS 
- 

a. ReDortincr Reauirements 

Monthly Technical Progress Reports developed by the 
Contractor should be submitted to U.S. EPA. For each on- 
going work assignment, the Contractor shall submit progress 
reports with the following elements: 

1. 
2. 

3 .  
4 .  
5 .  
6 .  
7 .  

a .  

Identification of site and activity. 
Status of  work at the site and progress toward achieving 
compliance with the Agreement. 
Percentage of completion. 
Difficulties encountered during the reporting period. 
Actions being taken to rectify problems. 
Changes in personnel. 
All results of sampling tests and all other data 
received by U.S. DOE. 
A summary of all plans and procedures completed during 
the past month as well as any activities scheduled f o r  
the next month. 

The monthly progress report will list target and actual 
completion dates for each activity including project 
completion and provide an explanation of any deviation from 
the milestones in the work plan schedule. 

b. Laboraton Certification 

In addition to QAPP development, the Contractor will be 
required to pass a laboratory performance audit prior to 
performing any task after Task 1 if a certified CLP 
laboratory is not used. The audit will include analysis o f  
the following performance evaluation samples. 
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PERFORMANCE U.S. EPA 
EVALUATION . ANALYSIS 

SAMPLE TYPE SAMPLE # OF SAMPLES PROCEDURE 

Organic Base/Neutrals 2 625 
Organic Acids 1 625 
Organic PCBIs 
Organic Aromatic Purgeables* 1 602 
Organic Halogenated Purgeables* 1 601 
Organic GC/MS Purgeables 1 62 4 

2 608 or 625 

*Methods 601 and 602 are not essential if Contractor 
proposed analyzing all purgeables by GC/MS (method 624). 

PERFORMANCE U.S. EPA 
EVALUATION ANALY S IS 

SAMPLE TYPE SAMPLE # OF SAMPLES PROCEDURE 

Inorganic Metals 1 
Inorganic Minerals 1 
Inorganic Nutrients 2 
Inorganic CN 1 
Inorganic COD/BOD 1 

The Contractor is expected to qualify as well as quantify the 
parameters of interest. The results shall include all supporting 
data as required for a QAPP as specified by U.S. EPA and 
described when samples are forwarded to the laboratory. 

An on-site laboratory visit will be performed by an U.S. EPA 
Quality Assurance Officer to verify compliance with required 
analysis procedures. 

TASK 8 - COMMUNITY RELATIONS SUPPORT 
The U.S. DOE will act as lead agent for the implementation of 
community relations activities. The Contractor will provide 
support to U.S-. DOE staff as required for community relations 
activities. Community relations activities performed by the U.S. 
DOE will be consistent with: 

a. Superfund community relations policy, as stated in #@Guidance 

b. IICommunity Relations in Superfund-a-HandbookIl. 

for Implementing the Superfund Programll, and 
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. - SCOPE OF WORK FOR A FEASIBILITY STUDY 

FEED MATERIALS PRODUCTION CENTER 

PURPOSE 

The purpose of this Feasibility Study is to develop and evaluate 
remedial action alternatives and to recommend the remedial 
action(s) to be taken to protect the public health, or welfare, 
or the environment from releases, or threatened releases of 
hazardous or radioactive substances, pollutants or contaminants 
at or from the Feed Materials Production Center. The Contractor 
will furnish the necessary personnel, materials, and services 
necessary to prepare the remedial action feasibility study, 
except as otherwise specified. 

DEFINITIONS 

a. Facility - refers to the Feed Materials Production Center 
(FMPC) . 

b. Site - refers to FMPC and all areas where hazardous or 
radioactive substances, pollutants, or contaminants have been 
deposited, stored, disposed of, or placed or otherwise come to 
be located. 

SCOPE 

The Feasibility Study consists of nine tasks: 

0 
0 
0 

Task 
Task 
Task 
Task 
Task 
Task 

Task 
Task 
Task 

9 - Description of Current Situation 
10 - Work Plan 
11 - Development of Alternatives 
12 - Initial Screening of Alternatives 
13 - Detailed Analysis of Alternatives 
14 - Evaluation and Selection of Preferred Alterna- 
15 - Draft Feasibility Study Report 
16 - Final Feasibility Study Report 
17 - Additional Requirements 

t ive 

TASX 9 - DESCRIPTION OF CURRENT SITUATION 
Information on the site's background, the nature and extent of 
the problem, and the previous response activities presented in 
Task 1 of the Remedial Investigation may be incorporated by 
reference. Any changes to the original project scope described 
in the Task 1 description should be discussed and justified based 
on the results of the Remedial Investigation. 
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Following the summary of the current situation, a site-specific 
statement of the purpose for the response, based on the results 
of the Remedial Investigation, should be presented. The 
statement.of purpose should identify the actual or potential 
exposure pathways that should be addressed by remedial 
alternatives. 

TASK 10 - WORK PLAN 
A work plan that includes a technical approach, personnel 
requirements, and schedules shall be submitted to the U . S .  EPA 
for review and approval for the proposed Feasibility Study. 

. TASK 11 - DEVELOPMENT OF ALTERNATIVES 
Based on the results of the Remedial Investigation, the 
Contractor will develop a limited number of alternatives for 
source control, off-facility remedial action or on-facility 
remedial action, based on the objectives established for the 
remedial action and the scoping decision. 

a. Establishment of Remedial ResDonse Objectives 

The Contractor in conjunction with the U.S. EPA will 
establish site-specific objectives for the remedial action. 
These objectives shall be based on public health and 
environmental concerns, scoping decisions, information 
gathered during the Remedial Investigation, EPA interim 
guidance, and the requirements of any other applicable 
Federal statutes including 40 CFR 300.68. At a minimum, all 
remedial actions concerning groundwater must be consistent 
with, and as stringent as, those required under 40 CFR 
264.100. 

b. Identification of Remedial Technoloaies 

Based on the remedial response objectives established above 
and the statement of purpose identified in Task 9 identify 
appropriate remedial technologies as a basis for the 
development of remedial alternatives. These technologies 
shall be identified on a media-specific basis, although 
consideration should be given to the interrelationship of 
the media; The technologies should be able to meet the 
response objectives. The list of potential remedial 
technologies developed in Task 2e and Task 4c shall be 
considered a master list of applicable technologies and 
shall be screened based on site condition, waste 
characteristics, and technical requirements, to eliminate or 
modify those technologies that may prove extremely difficult 
to implement, will require unreasonable time periods to 
implement, or will rely on insufficiently developed 
technology. 

1-19 

243 



390 

c. Identification of Remedial Alternatives 

The-Contractor will develop appropriate remedial 
technoJogies, response objectives , and other appropriate 
consid- 
erations into a comprehensive, site-specific approach. 
Alternatives developed should include the following (as 
appropriate) : 

o Alternatives for treatment or disposal off the FMPC 
as appropriate 

o Alternatives which attain applicable and/or relevant 
Federal public health or environmental standards 

Alternatives which exceed applicable and/or relevant 
public health or environmental standards 

o 

o No action 

There may be overlap among the alternatives developed. 
Further, alternatives outside of these categories may also 
be developed. The alternatives shall be developed in close 
consultation with the U.S. EPA. Document the rationale for 
excluding any technologies in Task 2e in the development of 
alternatives. 0 TASK 12: INITIAL SCREENING OF ALTERNATIVES 

The alternatives developed in Task 11 will be screened by the 
Contractor and U . S .  EPA to eliminate alternatives that are 
clearly not feasible or appropriate prior to undertaking detailed 
evaluations of the remaining alternatives. 

a. Considerations to be Used in Initial Screening 

Three broad considerations must be used as a basis for the 
initial screening: cost, effects of the alternative, and 
acceptable engineering practices. More specifically, the 
following factors must be considered: 

1. Cost. An alternative whose cost far exceeds that of 
o t h e r  a l t e r n a t i v e s  may be e l i m i n a t e d  from 
recommendation. Total cost will include the cost of 
implementing the alternative and the cost of operation 
and maintenance. 

The cost screening will be conducted only after the 
enviromental and public health screenings have been 
performed. 
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2 .  

3 .  

4 .  

Environmental effects. Alternatives posing significant 
adverse environmental effects will be eliminated. 
Significant adverse environmental effects shall include 
burt not limited to failure to meet the Groundwater 
Protection Standards both on and off the FMPC. 

Environmental rirotection. Only those alternatives that 
satisfy the remedial action objectives and contribute 
substantially to the protection of public health, 
welfare, or the environment shall be considered further. 
Source control alternatives shall achieve adequate 
control of source materials. On and off-facility 
alternatives shall minimize or mitigate the threat of 
harm to public health, welfare, or the environment. 

ImRlementabilitv and reliabilitv. Alternatives that may 
prove extremely difficult to implement, will not achieve 
the remedial action objectives in a reasonable time 
period, or rely on unproven technology, will be 
eliminated. 

TASK 13 - DETAILED ANALYSIS OF ALTERNATIVES 
The Contractor will evaluate the alternatives that pass through 
the Initial Screening in Task 12. Alternative evaluation will be 
preceded by detailed development of the remaining alternatives. 

a. Technical Analysis 

The Technical Analysis will at a minimum: 

1. 

2 .  

3 .  

4 .  

Describe appropriate treatment, storage, and disposal 
technologies; 

Discuss how the alternative does (or does not) comply 
with specific requirements of other environmental 
programs. When an alternative does not comply, discuss 
how the alternative prevents or minimizes the migration 
of wastes and public health or environmental impacts and 
describe special design needs that could be implemented 
to achieve compliance; 

Outline operation, maintenance, and monitoring 
requirements of the remedy; 

Identify and review potential off the FMPC facilities to 
ensure compliance with applicable RCRA and other EPA 
environmental program requirements, both current and 
proposed. Potential disposal facilities should be 
evaluated to determine whether off the FMPC management 
of site wastes could result in a potential for a future 
release from the disposal facility; 
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b. 

5. Identify temporary storage requirements, o f f  the F'MPC 
disposal needs, and transportation plans; 

6. Describe whether the alternative results in permanent 
treatment or destruction of the wastes, and, if not, the 
potential for future release to the environment; 

7. Outline safety requirements for remedial implementation 
(including both on-facility and off-facility health and 
safety consideration); 

8. Describe how the alternative could be phased into 
individual operable units. The description should 
include a discussion of how various operable units of 
the total remedy could be implemented individually or in 
groups, resulting in significant improvement to the 
environment or savings in cost; 

9. Describe how the alternative could be segmented into 
areas to allow implementation in differing phases; and 

10. Describe the special engineering requirements of the 

Environmental Assessment 

remedy or site preparation considerations. 

The Co 
for e; 
proble 
each a 
at a 1 
respon 
of me3 
altern 
site I 
no act 
as the 

ntractor will perform an Environmental Assessment (EA) 
kch alternative. The EA should focus on the site 
ms and pathways of contamination actually addressed by 
lternative. The EA for each alternative will include, 
minimum, an evaluation of beneficial effects of the 
se, adverse effects of the response, and an analysis 
isures to mitigate adverse effects. The no-action 
ative will be fully evaluated to describe the current 
iituation and anticipated environmental conditions if 
,ions are taken. The no-action alternative will serve 
baseline for the analysis. 

c. Public Health Analvsis 

Each alternative will be assessed in terms of the extent to 
which it mitigates long-term exposure to any residual 
contamination and protects public health both during and 
after completion of the remedial action. The assessment 
will describe- the levels and characterizations of 
contaminants on-site, potential exposure routes, and 
potentially affected population. The effect of %o-actionI@ 
should be described in terms of short-term effects (e.g., 
lagoon failure), long-term exposure to hazardous substances, 
and resulting public health impacts. Each remedial 
alternative will be evaluated to determine the level of 
exposure to contaminants and the reduction over time. The 
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relative reduction in public health impacts for each 
alternative will be compared to the no-action level. For 
management of migration measures, the relative reduction of 
impact will be determined by- comparing residual levels of 
each alternative with existing criteria, standards, or 
guidelines acceptable to EPA. For source control measures 
or when the criteria, standards, or guidelines are not 
available, the comparison should be based on the relative 
effectiveness of technologies. The no-action alternative 
will serve as the baseline for the analysis. 

d. Institutional Analysis 

Each alternative will be evaluated based on relevant 
institutional needs. Specifically, regulatory requirements, 
permits, community relations, and participatory agency 
coordination will be assessed. 

e. Cost Analysis 

Evaluate the cost of each remedial action alternative (and 
for each phase or segment of the alternative). The cost 
will be presented as a present worth cost and will include 
the total cost of implementing the alternative and the 
annual operating and maintenance costs. Both monetary costs 
and associated non-monetary costs will be included. A 
distribution of costs over time will be provided. 

TASK 14 - EVALUATION AND SELECTION OF PREFERRED ALTERNATIVE e 
The U.S. EPA shall review the results of the detailed analysis of 
alternatives prepared under Task 13 and select the preferred 
alternative. The lowest cost alternative that is technologically 
feasible and reliable. and which effectively mitigates and 
minimizes damage to and provides adequate protection of public 
health, welfare, or the environment will be considered the 
preferred alternative. 

The following considerations shall be used as the basis for 
selecting the cost-effective alternative: 

a. Reliability. Alternatives that minimize or eliminate the 
potential for release of hazardous substances into the 
environment will be considered more reliable than other 
alternatives. For example, recycling of wastes and off-site 
incineration would be considered more reliable than land 
disposal. Institutional concerns such as management 
requirements can also be considered as reliability factors. 

b. ImDlementabilitv. The requirements for implementing the 
alternatives will be considered, including phasing 
alternatives into operable units and segmenting alternatives 
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into project areas on the site. The requirements for permits, 
zoning restrictions, rights of way and public acceptance are 
also examples of factors to be considered. 

c. Effects of the Alternative. The alternative posing the 
greatest improvement to (and least negative impact on) public 
health, welfare, and environment will be favored. 

d. Safetv Requirements. The alternatives with the lowest adverse 
safety impacts and associated costs will be favored. 

e. Present Worth of Total Cost. The net present value of capital 
and operation and maintenance cost of the proposed alternative 
must be presented. 

TASK 15 - DRAFT FEASIBILITY STUDY REPORT 
The Contractor will prepare and submit to U . S .  EPA,  a Draft 
Feasibility Study Report presenting the results of Tasks 9 
through 14 and recommending a remedial action alternative. Five 
(5) copies of the preliminary report will be provided by the 
Contractor. During the public notice and comment period, a 
public hearing will be scheduled to discuss the Draft Feasibility 
Study Report and the Remedial Investigation Report. 

TASK 16 - FINAL FEASIBILITY STUDY REPORT 
The Contractor will prepare a Final Feasibility Study Report for 
submission to U.S. EPA, taking into account comments received 
from the Agency and the public. Five (5) copies will be provided 
by the Contractor. 

TASK 17 - ADDITIONAL REQUIREMENTS 
Reporting and Community Relations Support requirements, as 
described in Task 8 of the Remedial Investigation scope of work, 
will be required for the Feasibility Study as well. The 
Feasibility Study Reports will address the need and the 
applicability of long term monitoring at the facility. 
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Section 2.1.1, Page 2-1 should include a discussion on thorium operat ions 
and operations involving transuranics.  I n  addi t ion,  c l a r i f i c a t i o n  t h a t  
1.25 percent uranium-235 i s  by percent weight as requested. 

RESPONSE : 

The FMPC has been the DOE repository fo r  thorium since 1975. Thorium was 
received from 1954 t o  1975 for  reprocessing in to  various forms. Since 
1975, the FMPC has received, assayed, and stored/maintained quanti t i e s  of 
thorium bearing mater ia ls  fo r  potent ia l  use i n  fu ture  DOE programs. 

I n  1961, the FMPC began rece ip t  of'  recycle feed mater ia ls  from other  DOE 
f a c i l i t i e s .  Being recycle mater ia ls ,  these feed streams t o  the FMPC 
processes contained minute quant i t ies  of t ransuranic  and f i s s ion  products. 
Acceptance c r i t e r i a  f o r  transuranics and f i s s i o n  products f o r  rece ip t  and 
shipment of feed mater ia ls  and product have been established by DOE f o r  
the FMPC. 

The acceptance c r i t e r i a  is  as  follows: 

1. The t o t a l  t ransuranic  alpha a c t i v i t y  sha l l  not exceed 0.1% of the 
uranium alpha ac t iv i ty .  I t  i s  fu r the r  specif ied t h a t  alpha a c t i v i t y  
for  plutonium sha l l  not exceed 1360 dpm per gram uranium (10 ppb Pu 
as  Pu-239). 

2. Total measured beta ac t iv i ty  f o r  f i s s i o n  products per gram uranium 
sha l l  not exceed twice the maximum beta a c t i v i t y  of aged natural  
uranium. 

3. Total measured gamma ac t iv i ty  f o r  radiological impurit ies 
( t ransuranic  and f i s s ion  products) per gram uranium sha l l  not exceed 
twice the measured gamma a c t i v i t y  of aged natural  uranium. 

Materials exceeding these levels  have been handled on a l imited bas is  a t  
the FMPC. Special processing, hand1 i n g  and health and safety requirements 
a re  invoked a t  the FMPC fo r  the processing of mater ia ls  exceeding the 
maximum ta rge t  leve ls .  
involving the processing of plutonium out of spec i f ica t ion  (POOS) feed 
materi a1 s.  

A program was recent ly  completed a t  the FMPC 

The term 1.25 percent uranium-235 r e fe r s  t o  the percent of the U-235 
isotope present by weight  percent of the t o t a l  uranium content of the 
materi a1 . 

RESOLUTION : 

The above response has been incorporated i n  Section 2.1.1 of the Work 
Plan. 
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COWENT: 

SECTION/FIGURE: Section 2.1.2 PAGE: 2-2 
Should include a descr ipt ion of the geological f a u l t  c h a r a c t e r i s t i c s  of 
the s i t e  area.  
terminates i n  the nearby v ic in i ty  (Attachment 1). I n  addi t ion,  the s o i l  
types and propert ies  based on Hamilton and Butler  counties s o i l  surveys 
should be ident i f ied .  

I t  i s  our understanding tha t  the New Madrid Fault  

RESPONSE : 

A descr ipt ion of geologic fau l t ing  together w i t h  a t ab l e  of so i l  types and 
propert ies  w i l l  be included i n  the work plan. The tab le  w i l l  be summarized 
from s o i l s  data  extracted from the SCS s o i l  surveys of Hamilton and Butler 
counties.  

The FMPC l i e s  w i t h i n  the Nsw Madrid Seismic Zone. This seismic zone has 
been the s i t e  of some of the la rges t  h i s to r i ca l  earthquakes i n  the United 
S ta tes .  
United S t a t e s  (U.S. Geological Survey, 1985). The FMPC f a l l s  w i t h i n  
Zone 2 of the seismic risk areas of the U.S. which corresponds t o  an a rea  
which could receive moderate damage from earthquake a c t i v i t i e s  (U.S. 
Bureau of Reclamation, 1973). 

The zone i s  a l so  the most seismically ac t ive  area i n  cen t ra l  

U.S. Soi l  Conservation Service so i l  surveys a re  avai lable  f o r  both Butler 
and Hamilton counties.  
descr ip t ions  of local s o i l s  and wi l l  be used f o r  the RI/FS a s  required.  

These documents contain the most complete 

RES0 L U T I  ON : 

The above response w i l l  be incorporated i n  Section 2.1.2 of 
the Work Plan. 

C O W  E N T  : 

Figure 2 . 1 ,  Page 2-3 displays code numbers t h a t  a re  very d i f f i c u l t  t o  
read. Further,  the map does not show a l l  s i t e  fea tures ;  i . e . ,  the  K-65 
si 10s. 

RESPONSE : 

This f igu re  was provided t o  present a general overview of the locat ion of 
production f a c i l i t i e s .  
appl ica t ions ,  b u t  t h e i r  s i ze  i s  not conducive f o r  inclusion i n  the  Work 
Plan. 
Figure 2.5 for a s i t e  map w i t h  area d e t a i l s  outs ide the FMPC. 

More de ta i led  s i t e  maps a re  used f o r  technical  

Refer t o  The K-65 s i l o s  a re  outside the area shown on the map. 

RE SO LUT I ON : 

Revised Figure 2.1 w i l l  be added t o  the t ex t  and a new Figure 2.5 a l so  
inserted a 
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@ COMMENT: 

SECTION/FIGURE: Section 2.1.3 PAGE: 2-4 and 2-5 
Should include a passage addressing radionuclides i n  s o i l s .  The 1984 
Environmental Report, Page 20 shows deposit ions of 65 par t s  per mil l ion 
(ppm) of uranium a t  the eas t  fence and u p  t o  14.3 ppm uranium i n  the 
nearby town of Ross. 

RESPONSE : 

A passage addressing measured radionuclides i n  s o i l s  has been added t o .  
Section 2.1.3, Pages 2-4 and 2-5 of  the Work Plan. 

RESOLUTION : 

The above responses a re  incorporated i n  Section 2.1.3 of the Work Plan. 

C O W  EN T : 

SECTION/FIGURE: Section 2.1.3.1 PAGE: 2-4 
S t a t e s  t h a t  the "airborne uranium concentrations have been w i t h i n  
appl icable  standards." Releases i n  the past a re  very speculative and, 
therefore ,  t h i s  statement should be c l a r i f i e d .  I n  addi t ion,  the term 
"appl icable  standards" must be defined. 

RESPONSE: 

I n  Section 2.1.3.1, Page 2-4 of the Work Plan, the statement "airborne 
uranium concentrations have been w i t h i n  applicable standards." w i l l  be 
replaced by the statement "from analysis  of avai lable  re lease data  and a i r  
monitoring da ta ,  airborne uranium concentrations appear t o  have been l e s s  
than the maximum permitted i n  DOE standards and guidelines fo r  re lease  t o  
unres t r ic ted  areas .'I 

RES0 LUT I ON : 

The above responses a re  incorporated i n  Section 2.1.3.1 of the Work Plan. 

COMENT : 

SECTION/FIGURE: Section 2.1.3.2 PAGE: 2-5 
Addresses sampling f o r  uranium i n  o f f - s i t e  wells.  
above background b u t  below DOE guidelines and a l so  below the upper l imi t  
recommended by the U.S. Public Health Service. Further, t h i s  sec t ion  
s t a t e s  t h a t  these levels  a re  found i n  nondrinking water wells. O u r  
information i s  t h a t  some contaminated wells were d r i n k i n g  water sources 
and, t h u s ,  the  Work Plan information i s  misleading. 

The leve ls  detected a r e  
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- 
None o f  these w e l l s  are c u r r e n t l y  used as potable water suppl ies.  
t he  w e l l s  are used i n  i n d u s t r i a l  processes only ,  and the t h i r d  i s  used f o r  
sampling purposes only .  

Two o f  

H i s t o r i c a l  uses o f  these w e l l s  f o r  d r i n k i n g  water purposes have been 
examined. One w e l l  was used t o  supply d r i n k i n g  water. I t  i s  unc lear  as 
t o  the  use o f  the remaining two we l l s  p r i o r  t o  1984. For a d d i t i o n a l  
i n fo rma t ion  please see the I T  repo r t  provided t o  the USEPA and OEPA, and 
discussed on August 4, 1987. This mat ter  cont inues under i n v e s t i g a t i o n .  

RESOLUTION : 

Sect ion 2.1.3.2 has been rev ised t o  incorporate the response above. 

COW EN T : 

PAGE: 2-5 SECTION/FIGURE: 2.1.3.3 - 
Should address the  waste p i t s  as sources o f  environmental concern i n  terms 
o f  t h e i r  p o t e n t i a l  f o r  leak ing and the re fo re  contaminat ing ground water. 

RESPONSE : 

The f o l l o w i n g  has been added t o  Sect ion 2.1.3.3: 

"The s i x  waste p i t s  and other  types of waste storage areas remain as 
poss ib le  con t inu ing  sources o f  r a d i o l o g i c a l  and chemical 
contaminants t o  ground water. Th is  r e s u l t s  from the p o t e n t i a l  f o r  
leachate p roduc t i on  and leakage. Sect ion 2.2 provides a more 
d e t a i l e d  account o f  the p o t e n t i a l  sources of contaminant release." 

RESOLUTION : 

The above responses have been incorporated i n  Sect ion 2.1.3.3 o f  the Work 
P1 an. 

COMMENT: 

SECTION/FIGURE: F igure 2.2 PAGE: 2-6 
Should i nc lude  "atmosphere" i n  the l i s t  o f  On-si te Receptors and 
Pathways. 
s i t e  atmosphere t o  an extent  t h a t  should be determined. 

The K-65 s i l o s  and the  thor ium inventory  w i l l  impact t h e  on- 

For the  o f f - s i t e  pathways: 

Resuspension o f  contaminated s o i l s  a t  t he  s i t e  may be an issue 
and, thus, a black dot  should be added a t  "atmosphere." 

Discharge o f  "storm water" t o  the "Great Miami River"  has 
occurred and, thus, a black dot  should be added. 
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M i l k  should be added as an o f f - s i t e  pathway. T h i s  could be p a r t  
of a larger  topic  of foodstuffs.  

RESPONSE : 

I n  Figure 2 .2 ,  Page 2-6 of the Work Plan, l i s t  o f  on-si te  and o f f - s i t e  
receptors  and pathways has been expanded t o  include those indicated by 
EPA. 
b u l l e t s  have been made: 

For the o f f - s i t e  receptors,  the following changes to  the three 

The black dot re la t ing  "ground water below the FMPC" to  the 
"atmosphere" i s  erroneous and should r e l a t e  "surface s o i l s "  t o  
the "atmosphere." This w i l l  be corrected.  

No d i r e c t  discharge of  storm water to  the Great Miami River 
occurs. The black dots r e l a t ing  the "main e f f luent  l i ne"  t o  the  
"Great Miami River" accounts fo r  t h i s ,  as does the re la t ionship  
between the "storm water system" and Paddy's Run'' (which then 
en te r s  the Great Miami River). 

The category of " f l o r a  and fauna" i s  intended t o  included 
foodstuffs  such as m i l k .  This is re f lec ted  by the " ingest ion" 
route  of exposure o r  Figure 2-3 by the 
exposure i n  Figure 2-3 and the discuss  
2.6.3. 

RESOLUTION: 

The above responses have been incorporated i n  F 

" ingest ion" route of 
on i n  the tex t  i n  Section 

gure 2.2 of  the Work Plan. 

COMENT: 

Section 2.2.6, Page 2-11 s t a t e s  tha t  Metal Oxide Tank 3 s tores  
approximately 18,000 kilograms of uranium, some metal oxides, heavy 
metals,  and t r ace  amounts of radium. I f  t h i s  tank i s  not sealed,  then 
radon impacts should be investigated.  

RESPONSE : 

The Cold Metal Oxide S i l o  contains l e s s  than 15 cur ies  of radium226 
within i t s  t o t a l  volume of 5,100 cubic yards of mater ia l .  T h i s  
concentration of radium does not represent a s ign i f i can t  source of radon 
emanation. The s i l o  i s  of s imi la r  construction to  S i los  1 and 2 .  S i l o  3,  
being a l so  constructed of concrete,  does not provide an a i r t i g h t  seal  
aga ins t  the d i f fus ion  of gases in to  or  from the s i l o .  
w i t h  gaseous emanations from a l l  three s i l o s  wil l  be assessed as pa r t  of 
the  risk assessment process of the RI/FS. The t e x t  w i l l  be amended t o  
s t a t e  t h a t  s ign i f i can t  radon emanations a re  not expected and t h a t  the risk 
assessment process w i l l  evaluate the potent ia l  environmental hazards 
associated w i t h  the metal oxide tank. 

Impacts associated 
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The above response has been incorporated i n  Sect ion 2.2.6 of the Work 
P1 an. 

COWENT: 

Sect ion 2.2.9, Page 2-12 may need t o  inc lude other  f a c i l i t i e s ,  i f  any 
o the rs  have been deact ivated, f o r  example, t h e  l i q u i d  waste i n c i n e r a t o r .  

RESPONSE : 

A deact ivated o i l  burner and g raph i te  burner located n o r t h  o f  the FMPC 
B o i l e r  P lan t  have been included i n  the d i scuss ion  i n  Sect ion 2.2.9. 

The o i l  burner was used from p l a n t  s t a r t u p  u n t i l  approximately 1982 f o r  
burn ing spent machining o i l s  generated from the FMPC product ion 
f a c i l i t y .  The. o i l  burner was deact ivated i n  1982 when an upgraded o i l  
burner became operat ional .  

The g raph i te  burner was used f o r  the volume reduc t i on  o f  unusable and 
broken g r a p h i t e  cas t i ng  molds and cruc ib les.  
burner were phased out  du r ing  1984 a t  which t ime bu lk  g raph i te  was 
t r a n s f e r r e d  t o  P i t  4. 
(and c u r r e n t l y  i s )  drummed f o r  o x i d a t i o n  i n  P lan t  8 a t  the FMPC f o r  

Operations a t  t he  g r a p h i t e  

Fol lowing the re t i remen t  of P i t  4, g raph i te  was 

shipment t o  the  Nevada Test S i t e  f o r  d isposal .  

RESOLUTION : 

The above response has been incorporated i n  Sect ion 2.2.9 o f  the Work 
Plan. 

COWENT: 

Sec t i on  2.2, Pages 2-8 t o  2-12 should i nc lude  a passage s p e c i f i c a l l y  
addressing the thor ium storage areas. Sect ion 2.3.2, Page 2-13 s ta tes  
t h a t  t h e  FMPC i s  D O E ' S  thor ium repos i to ry .  

RESPONSE : 

Thorium i s  n o t  regarded as a stored waste m a t e r i a l ,  and thus i s  no t  
addressed i n  Sect ion 2.2. Thorium i s  addressed i n  Sect ion 2.3.2. Since 
about 1972, t he  FMPC has served as the DOE storage s i t e  f o r  thorium. 
c u r r e n t  FMPC inventory  o f  thor ium mate r ia l s  cons is t s  o f  approximately 1100 
m e t r i c  tons (me t r i c  tons thor ium) o f  var ious thor ium mate r ia l s .  The P l a n t  
8 s i l o  and b i n s  con ta in  approximately 175 m e t r i c  tons (me t r i c  tons 
thor ium) o f  bulk thor ium oxide ma te r ia l s  p l u s  o the r  i n e r t  m a t e r i a l s  l i k e  
diatomaceous ear th .  Other than the small  q u a n t i t y  (9  m e t r i c  tons as 
thor ium) o f  thor ium n i t r a t e  s o l u t i o n  i n  storage i n  the P i l o t  P lan t  Tank 
#2, t h e  remainder o f  the thor ium inventory  i s  i n  drum and con ta ine r  
storage i n  the  warehouse bu i l d ings .  A small  q u a n t i t y  o f  drums (212 drums) 
a re  i n  ou ts ide  storage. . I n  summary, B u i l d i n g  64 conta ins 181 drums; 

The 

USEPA -6- 
262 



USEPA COWENT RESPONSE TO WORK PLAN 

390 
B u i l d i n g  65 contains 5599 drums; B u i l d i n g  67 conta ins 5992 drums; and, 
B u i l d i n g  68 conta ins 1317 drums. 
drums i n  ou ts ide  storage west o f  B u i l d i n g  65. 

There are 240 conta iners w i t h i n  212 

The form o f  these ma te r ia l s  includes thor ium oxides, thorium, oxa la te  
cake, thor ium n i t r a t e  c r y s t a l s ,  impure t h o r i c e  gel ,  and var ious thor ium 
so lu t i ons ,  meta ls  and waste residues. 

RE SO LUT I ON : 

The t e x t  i n  Sect ion 2.3.2 has been rev i sed  t o  incorporate the above 
response. 

COMMENT: 

Sect ion 2.3.1, Page 2-12 should inc lude t ransuranics as they are being 
handled a t  t he  FMPC and may have been handled i n  the past. Transuranics 
should n o t  be omi t ted as p o t e n t i a l  sources o f  contamination. 

RESPONSE : 

Transuranics are present on an extremely l o h  concentrat ion bas is  as an 
i m p u r i t y  i n  incoming feed ma te r ia l  streams. A s  an impur i t y ,  t ransu ran ics  
do n o t  c o n s t i t u t e  a primary rad ioac t i ve  emission from the FMPC. Trace 
emissions o f  t ransu ran ics  do, however, occur from process stacks and are 
noted. 

Transuranics have no t  been omi t ted as a p o t e n t i a l  source o f  con- 
taminat ion.  F u l l  r a d i o l o g i c a l  analyses, as p a r t  o f  sample analyses under 
RI sampling plans, inc lude ana lys i s  f o r  t ransuranics.  The associated 
impacts from the  handl ing o f  t r a c e  amounts o f  t ransuranics w i l l  be 
evaluated as p a r t  o f  the r i s k  assessment. 

RE SO LUT I ON : 

The above response has been incorporated i n  Sect ion 2.3.1 o f  t he  Work 
Plan. 

COMENT: 

Sect ion 2.2.4, Pages 2-10 and 2-11 r e f e r s  t o  two f l y  ash p i l e s  u t i l i z e d  
f o r  t h e  d isposal  o f  f l y  ash from the c o a l - f i r e d  b o i l e r  p l a n t .  As f l y  ash 
has been shown i n  some cases t o  have a h igh  radium content,  t h i s  p o i n t  
should be invest igated.  This  sec t i on  should s t a t e  whether o i l s  con ta in ing  
uranium were spread over areas, o the r  than the  f l y  ash p i l e s ,  f o r  dust 
c o n t r o l  purposes. I n  add i t i on ,  a s i t e  map o f  the p i l e s  and the  S o u t h f i e l d  
area should be included i n  the WP. 

RESPONSE : 

Composite samples taken from each o f  t he  two e x i s t i n g  f l y  ash p i l e s  a t  t h e  
FMPC were t r a n s f e r r e d  t o  an o f f - s i t e  l abo ra to ry  f o r  complete r a d i o l o g i c a l  
analys is .  
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Small quan t i t i e s  of waste o i l s  generated from FMPC operations were spread 
over port ions of the r e t i r ed  f l y  ash p i l e  f o r  d u s t  control purposes. No 
other  areas  a t  the FMPC a re  recorded o r  otherwise known t o  have received 
waste o i l s  f o r  d u s t  control purposes. 

The subject  of the f l y  ash p i l e s  and possible  past use of uranium- 
contaminated o i l s  was addressed i n  the Characterization.1nvestigation 
S t u d y .  

RESOLUTION: 

Section 2.2.4 has been revised t o  incorporate t h i s  response. A s i t e  map 
showing the requested area has been added as  Figure 2.5. 

COMENT: 

SECTION/FIGURE: Figure 2.3 PAGE: Page 2-7 
Should include s o i l  as a pathway and include black dots  a t  d i r e c t  contact  
and inhalat ion.  I n  addi t ion,  m i l k  should be added and show a black dot 
under the " ingest ion" column. Further,  d i r e c t  contact may come from the 
regional aquifer  when bathing, washing, and cooking. 

RESPONSE : 

I n  Figure 2 .3 ,  Page 2-7 of the Work Plan, the l i s t  of environmental 
pathways w h i c h  w i l l  be evaluated f o r  the dose assessment w i l l  be expanded 
t o  include s o i l  and m i l k ,  and bathing, washing, and cooking f o r  water from 
the regional aquifer .  

RESOLUTION : 

The above response has been incorporated i n  Figure 2 . 3  of the Work Plan. 

COWENT: 

Section 2 . 2 . 3 ,  Page 2-10 s t a t e s  t ha t  the spent lime tha t  i s  used t o  lower 
pH and p rec ip i t a t e  uranium a t  the FMPC water treatment plant  operat ions i s  
conveyed t o  two u n l i n e d  ponds f o r  storage. 
uranium may be i n  the ponds. Therefore, the sentence expressing t h a t  "no 
hazardous mater ia ls  a re  recorded as  being received a t  the "1 ime sludge 
ponds" may not be accurate.  

We an t i c ipa t e  tha t  some 

RESPONSE : 

The lime sludge ponds located on the west s ide  of the production area have 
been used exclusively f o r  the storage of lime alum sludges from the on- 
s i t e  treatment of d r i n k i n g  water and boi le r  blowdown sludge from the FMPC 
Boiler Plant .  No production process residues o r  above background uranium 
bearing wastes a re  recorded or  known t o  be stored i n  these f a c i l i t i e s .  
Composite samples of the contents of these f a c i l i t i e s  have been 
t ransfer red  t o  a CLP laboratory f o r  HSL and f u l l  radiological  analyses. 
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The ana ly t ica l  r e s u l t s  of  these samples w i l l  be reported i n  the f i n a l  
report  f o r  the Characterization Investigation S t u d y .  

RESOLUTION : 

No text changes required.  

COWENT: 

Section 2.2.2, Page 2-10 s t a t e s  tha t  the b u r n  p i t  was constructed i n  1957 
and used t o  dispose of laboratory chemicals and t o  b u r n  combustible 
mater ia l s ,  including pyrophoric and react ive chemicals, nonpolychlorinated 
biphenyl o i l s ,  and low-level combustible mater ia ls .  T h i s  sect ion does not 
s t a t e  what year DOE ceased use of  the b u r n  p i t  f o r  disposal of chemi- 
ca l s .  We would appreciate t h i s  information along w i t h  an address as t o  
whether or  not there  are storage p i l e s  o r  pyrophoric material  (waste o r  
product) a t  the s i t e .  

RESPONSE : 

Exact da tes  on the retirement of the Burn P i t  a re  unavailable. 
interviews with long-term FMPC personnel, operations a t  the Burn P i t  were 
terminated i n  the summer of 1960. A t  t h i s  time, P i t  No. 4 became 
operat ional .  

Based upon 

The FMPC cur ren t ly  has no storage p i l e s  of pyrophoric mater ia ls  (waste o r  
product) a t  the FMPC. 
oxidized p r io r  t o  recovery, discarded or  stored in 55-gallon drums under  a 
l i q u i d  coolant.  Limited quant i t ies  of pyrophoric thorium mater ia ls ,  w h i c h  
a r e  containerized a t  an on-si te  storage f a c i l i t y ,  a r e  not presently s tored 
under  l iquid coolant.  

Pyrophoric mater ia ls  a t  the FMPC a re  e i t h e r  

RES0 LUTI ON : 

The above response has been incorporated i n  Section 2.2.2 of the Work 
P1 an. 

COW E NT : 

Section 2.2.5, Page 2-11 should include the h i s to r i ca l  impacts on the K-65 
s i l o s  even though i t  i s  expressed i n  another area of the Work Plan. 

RESPONSE : 

Section 2 . 2  was provided t o  ident i fy  potent ia l  sources of environmental 
contamination only. I t  is not considered necessary or  des i rab le  t o  
include a h i s to r i ca l  discussion i n  th is  section. 

RESOLUTION : 

No change i n  t e x t  is required f o r  t h i s  response. 
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COMENT: 

Section 2.2.6, Page 2-11 s t a t e s  t ha t  Metal Oxide Tank 3 s tores  
approximately 18,000 kilograms of uranium, some metal oxides,  heavy 
metals,  and t r ace  amounts of radium. I f  t h i s  tank i s  not sealed,  then 
radon impacts should be investigated.  

RESPONSE : 

The Cold Metal Oxide S i l o  contains l e s s  than 15 curies  of radium-226 
w i t h i n  i t s  t o t a l  volume of 5,100 cubic yards of material .  The s i l o  i s  of 
s imi la r  construction t o  S i los  1 and 2. S i lo  3,  being also constructed of 
concrete,  does not provide an a i r t i g h t  seal  against  the d i f fus ion  of gases 
in to  o r  from the s i l o .  
a l l  three s i l o s  w i l l  be assessed a s  par t  of the risk assessment process of 
the RI/FS. 
emanations a re  not expected and tha t  the risk assessment process wi l l  
evaluate the potent ia l  environmental hazards associated w i t h  the metal 
oxide tank. 

Impacts associated w i t h  gaseous emanations from 

The tex t  w i l l  be amended t o  s t a t e  t h a t  s ign i f i can t  radon 

RE SOLUTI ON : 

The above response has been incorporated i n  Section 2.2.6 of the Work 
Plan. 

@ COMENT: 

SECTION/FIGURE: Section 2.3.6 PAGE: 2-13 and 2-14 
Should include a discussion of t ransuranic  mater ia ls  such as the recent ly  
handled POOS material .  Al l  exis t ing underground tanks should be t e s t ed  
f o r  leaks and old tanks which are  leaking o r  out of use should be removed 
from the  s i t e .  

RESPONSE : 

( a )  Existing underground tanks a re  discussed i n  Section 2.3.4. 

(b) The discussion on t ransuranic  mater ia ls  has been added t o  Section 
2.1.1. 

The F a c i l i t i e s  Testing Plan described in Volume I :  Sampling Plan, 
c a l l s  f o r  the tes t inq  of the 11 underground storage tanks within the 
Production Area. T h e  f i na l  d i spos i t ion  of these tanks w i l l  be 
determined i n  the FS or  a t  an e a r l i e r  date i f  the tank t e s t i n g  
r e s u l t s  indicate  a need f o r  immediate cor rec t ive  act ion.  

RES0 L U T I  ON : 

( a )  Underground tanks a re  referenced i n  Section 2.3.4 and w i l l  not be 
included under 2.3.6. 

( b )  Transuranics have been addressed i n  Section 2.1.1. 

USEPA -10- 
266 



USEPA COMENT RESPONSE TO WORK PLAN 

390 e COWENT: 

SECTION/FIGURE: Table 2 . 1  PAGE: 2-15 
Should include another column ident i fying disposal methods f o r  each waste 
stream. 

RESPONSE : 

Table 2.1,  i s  corrected t o  include the current  disposi t ion of each waste 
stream. 

RE SOLUTION : 

The above responses have been 
Plan. A copy of t h i s  t ab le  i s  

ncorporated i n  Table 2.1 of the Work 
a t  t ached . 

C O H E N T :  

SECTION/FIGURE: Section 2 .4 .1  PAGE: 2-14 and 2-21 
Needs t o  address the impacts of radionuclides other than uranium such as 
thorium, plutonium, and technetium. 

RESPONSE : 

The intent of Section 2.4.1 is not t o  address the impacts of uranium o r  
any o ther  radionuclide; ra ther ,  the sec t ion  is  meant t o  explain the storm 
water o u t f a l l  d i tch  as an on-site receptor and pathway f o r  environmental 
contaminants. 
ca tegor ica l  term "radionuclides" pending the  R I  sampling program t h a t  w i  11 
i den t i fy  what spec i f i c  radionuclides a re  present.  
Assessment wi l l  address the resu l tan t  impacts. 

The radiological parameters a re  referenced by the 

The forthcoming Risk 

RES0 L U T I  ON : 

No change i n  t e x t  i s  required fo r  th i s  response. 

C O m  ENT : 

SECTION/FIGURE: Section 2.4.5 PAGE: 2-22 
Should note invest igat ion of o f f - s i t e  areas  near the incinerator  t o  the  
e a s t  of the  s i t e  a s  the 1984 Environmental Report, Page 20, shows elevated 
concentrations of uranium tha t  extend t o  the town of Ross (Attachment 2 ) .  
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RESPONSE : 

Off-s i te  areas near the incinerator i n  the eas t  side of the Fernald s i t e  
w i l l  be sampled fo r  surface so i l s  i n  addition t o  the exis t ing data base 
from the Li t igat ion Support S t u d y .  

RESOLUTION: 

The tex t  i n  Section 2.4.5 has been revised t o  include t h i s  comment, as 
follows: 

Most of the radiological contamination of surface s o i l s  a t  the FMPC 
is  the r e su l t  of d?position of airborne emissions over the l i f e  of 
the plant.  Exceptions would include areas where accidental s p i l l s  
occurred, zones contiguous t o  waste storage uni t s ,  o r  production 
uni t s .  As a r e s u l t ,  the contamination of s o i l s  i s  expected to  be 
dispersed and variable. 

The so i l  sampling program proposed for the R I  w i l l  be concentrated 
i n  the waste p i t  areas and any other locations considered t o  be 
par t icu lar ly  susceptible t o  so i l  contamination. 
techniques w i l l  be u t i l i zed  as much as possible to ident i fy  areas 
w i t h  elevated concentrations of radionuclides. Off-site areas near 
the incinerator  on the eas t  s ide of the Fernald s i t e  which have 

Field screening 

prev 
w i l l  
base 

Like 
of a 

ously indicated uranium concentrations i n  s o i l s  u p  
be sampled f o r  surface s o i l s  i n  addition t o  the ex 
from the Litigation Support S t u d y .  

y contamination of  subsurface s o i l s  i s  a resu l t  of 
rborne emissions, accidental sp i l l s  o r  l ine  leaks,  

t o  65 pCi /g  
sting data 

deposit ion 
or surface 

water t ransport  along drainageways t o  low spots within- the 
production area. Subsurface soi 1 contaminated would be expected t o  
be dispersed and variable b u t  associated w i t h  drainageways and low 
elevat ion surfaces.  Field screening techniques w i l l  be u t i l i zed  a s  
appropriate to ident i fy  areas w i t h  elevated concentrat ions of 
radionuclides. 

COW E NT : 

SECTION/FIGURE: Section 2.5.1 PAGE: 2-23 
Mentions t h a t  the RI a c t i v i t i e s  include the quant i f icat ion of cumulative 
doses to  o f f - s i t e  populations due t o  35 years of emissions from the 
f a c i l i t y .  
limits such as  25/75 millirem per year whole body/organ doses, 
respectively.  In addition, radon/thoron daughter doses should be 
computed. 

Computed doses should be compared t o  applicable regulatory dose 

RESPONSE : 

The  quant i f icat ion of retrospective doses was or ig ina l ly  proposed as an RI 
a c t i v i t y  i n  order to  sa t i s fy  a requirement of the FFCA. T h i s  requirement 
is now being  s a t i s f i ed  t h r o u g h  the a i r  modeling s t u d y  and dose assessment 
portions of CDC's epidemiological study. The comparison t o  regulatory 
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l i m i t s  w i l l  be addressed i n  the R I  based on the r e s u l t s  o f  t h e  CDC s tudy 
and an a p p l i c a t i o n  o f  the a i r  model as p a r t  o f  R I  a c t i v i t i e s .  
Radon/thoron daughter doses w i l l  be included, and are a lso being 
q u a n t i f i e d  as p a r t  o f  an ongoing eva lua t i on  o f  the K-65 s i l o s .  
4.4.3 conta ins a more d e t a i l e d  p resen ta t i on  o f  the CDC study and i t s  
r e l a t i o n s h i p  t o  the R I / F S .  

Sec t i on  

RES0 LUT I ON : 

The above responses have been incorporated i n  Sect ion 2.5.1 o f  t he  Work 
Plan. 

COMMENT: 

SECTION/FIGURE: S E C T I O N  2.5.3 PAGE: 2-23 and 2-24 
Should address the des i re  t o  i n v e s t i g a t e  t h e  Great Miami River  d r i n k i n g  
water sources even though t h i s  i s  discussed l a t e r  i n  the Work Plan. 

RESPONSE : 

See Sect ion 2.1.4 and Figure 2.3 f o r  in format ion on sources, pathways, and 
receptors.  

RESOLUTION : 

A re fe rence  t o  Sect ion 2.1.4; Sources, Pathways, and Receptors, and 
F igure 2.3; P o t e n t i a l  Exposure Pathways t o  the Pub l i c  has been added t o  
Sec t i on  2.5. 

COWENT: 

SECTION/FIGURE: Sect ion 2.5.5 PAGE: 2-24 and 2-25 
Should c l a r i f y  t h a t  three p r i v a t e  w e l l s  t o  the  south o f  FMPC were used as 
a po tab le  water supply u n t i l  the contaminat ion was made pub l i c .  Fur ther ,  
t h e  s e c t i o n  f a i l s  t o  note the rad ionuc l i de  contaminat ion found i n  o n - s i t e  
w e l l s  a t  t he  nearby Albr ight -Wi lson f a c i l i t y .  Excessive amounts o f  
uranium-238 were found i n  t rea ted  wastewater sludges which became a 
d isposal  problem du r ing  June 1986. This i n fo rma t ion  should be recognized 
and inc luded i n  the  RI/FS study parameters. 

Any contaminat ion i n  d r i n k i n g  water suppl ies should be compared t o  present  
and newly proposed EPA d r i n k i n g  water standards. 

RESPONSE : 

Sect ion 2.5.5, Page 2-25, Paragraph 3 has been changed t o  read ‘ I .  . 
. l e v e l s  o f  uranium. 
water supplies.” And, l a t e r  i n  t h a t  sect ion,  .‘I. . . t o  r e f i n e  these 

None o f  these w e l l s  are c u r r e n t l y  used as po tab le  

evaluat ions.  Comparisons w i t h  
presented. I’ See a l s o  response 

app l i cab le  d r i n k i n g  water standards w i l l  be 
t o  comment on Sect ion 2.1.3.2. 

RESOLUTION: a 
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The above responses have been incorporated i n  Section 2.5.5 of the  Work 
Plan. 

COWENT: 

SECTION/FIGURE: Section 2.6.1 PAGE: 2-25 
Suggests t h a t  d i r ec t  contact w i t h  contaminated sol Is ,  sediments, and 
surface water a t  o f f - s i t e  locations w i l l  not "represent  a s ign i f i can t  
health issue." Evidence as  to  how t h i s  statement was formulated i s  
requested. We believe i t  would be premature t o  design the s a m p l i n g  
program on t h i s  premise. 

RESPONSE : 

Section 2.6.1, Page 2-25 of  the Work Plan has been revised t o  include an 
evaluation of the impacts on public health due t o  d i r ec t  contact w i t h  
s o i l s ,  sediments, and surface water a t  o f f - s i t e  locations.  

RESOLUTION : 

The above responses have been incorporated in  Section 2.6.1 of the  Work 
P1 an. 

COWENT: 

SECTION/FIGURE: Section 2.6.2 - PAGE: 2-25 
Should include resusDension e f f ec t s  of uranium contaminated s o i l s  e a s t  of 
the FMPC fence. 

RESPONSE : 

Section 2.6.2, Page 2-25 of the Work Plan has been changed t o  include a 
statement t h a t  an evaluation of the e f f e c t s  of resuspension of 
contaminated s o i  1s fo r  environmental t ransport  wil l  be performed. 

RE SO LUT I ON : 

The  above responses have been incorporated i n  Section 2.6.2 of the  Work 
P 1  an. 

COWENT: 

SECTION/FIGURE: Section 2.6.3 PAGE: 2-25 and 2-26 
Must consider ingestion of sediments from children playing i n  Paddy's Run 
o r  the Great Miami River, as well as  ingestion of contaminated ground 
water from exis t ing  or  fu ture  wells. 
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RESPONSE : 

Sec t ion  2.6.3, Pages 2-25 and 2-26 o f  the Work Plan w i l l  be changed t o  
i n c l u d e  a statement t h a t  " i n g e s t i o n  of sediment and ground water w i l l  be 
evaluated as p o t e n t i a l  environmental t ranspor t  pathways." 

RESOLUTION: 

The above responses have been incorporated i n  Sect ion 2.6.3 of the Work 
Plan. 

C O W  EN T : 

SECTION/FIGURE: Sect ion 2.6.4 PAGE: 2-26 
Does n o t  say how DOE determined t h a t  " i r r a d i a t i o n  i s  more a problem o f  t h e  
p roduc t i on  area work place than an o f f - s i t e  environmental pathway." The 
bas i s  f o r  t h i s  statement i s  requested. 

RESPONSE : 

The statement o f  concern has been deleted w i thou t  a f f e c t i n g  
Sect ion 2.6.4. 
pathway-receptor scenarios from the types of exposures p o t e n t i a l l y  
impact ing the  general pub1 i c .  For the  " d i r e c t  r a d i a t i o n "  exposure 
pathway, one can reasonably assume t h a t  the FMPC worker popu la t i on  i s  
t y p i c a l l y  a t  h igher  r i s k  due t o  acc identa l  r a d i a t i o n  episodes than t h e  
general  p u b l i c  would be due t o  ep i sod ic  o r  continuous, low- level  re leases  
of radon from the  waste storage f a c i l i t i e s .  
t h e  f e n c e l i n e  conf i rms the l a c k  o f  s i g n i f i c a n t  o f f - s i t e  r a d i a t i o n  
releases. Condi t ions w i l l  be assessed i n  t h e  RI /FS,  and the need f o r  and 
ex ten t  o f  remedial a c t i o n  a t  t he  p r i n c i p a l  r a d i a t i o n  sources ( i .e.,  t h e  
K-65 s i l o s )  w i l l  be evaluated. 

The i n t e n t  o f  Figures 2-2 and 2-3 i s  t o  formulate source- 

E x i s t i n g  moni tor ing d a t a  a t  

RESOLUTION : 

The above response has been incorporated i n  Sect ion 2.6.4 o f  the Work 
Plan. 

COWENT: 

SECTION/FIGURE: Figure 3 .1  PAGE: 3-2 
Need n o t  o n l y  be an example. 
a re  n o t  examples. 
be extremely b e n e f i c i a l .  

The c h a r t s T g u r e s  3.3 - 3.6) t h a t  f o l l o w  
A f u l l  c h a r t  as an intended i n v e s t i g a t i o n  o u t l i n e  would 

RESPONSE : 

Figure 3.1 i s  provided as a graphica l  a i d  t o  the n a r r a t i v e  d e s c r i p t i o n  of 
t h e  i n v e s t i g a t i v e  framework i n  Sect ion 3.1 o f  the Work Plan. The use o f  
t h i s  f i g u r e  as anything bu t  an example would d i s r u p t  the f l o w  o f  
Chapter 3.0, s ince one would have t o  r e f e r  back t o  t h i s  f i g u r e  when t h e  
s p e c i f i c  e n t r i e s  are described i n  d e t a i l  i n  Sect ion 3.2. I t  i s  more 
e f f e c t i v e  t o  simply repeat the m a t r i x  of F igure 3.1 a t  the p o i n t  o f  
d e t a i l e d  p resen ta t i on  ( i .e . ,  as F igure 3.2). 
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The introduction t o  Section 4.0, Technical Approach: Remedial 
Invest igat ion,  r e l a t e s  the inves t iga t ive  tasks  ident i f ied  i n  Figures 3.2 
through 3.6 t o  the sampling plans and other  proposed tasks  of the RI. 
attempt t o  otherwise consolidate the information in to  a s ing le  " f u l l  
char t"  would introduce confusion. 

Any 

RESOLUTION : 

No change i n  t e x t  i s  required fo r  t h i s  response. 

COWENT: 

SECTION/FIGURE: Section 3.2.2 PAGE: 3-7 t o  3-10 
Should include information on possible influencing f ac to r s  such as  f loods,  
tornados, and earthquakes to  assess  t h e i r  potent ia l  t o  contr ibute  t o  
envi ronmental contamination. 

RESPONSE : 

The "Potent ia l  fo r  Flooding" i s  spec i f i ca l ly  addressed i n  Section 3.2.2.5 
due t o  i t s  possible impacts on the effect iveness  of some potent ia l  
remedi a1 ac t ions .  Whereas tornadoes and earthquakes could a l so  jeopardize 
the  long-term in t eg r i ty  of some act ions,  such f ac to r s  do not t yp ica l ly  
play a r o l e  in determining the s u i t a b i l i t y  of an act ion a t  the FS s tage  of 
analysis .  I t  should be noted tha t  no inves t iga t ive  task i s  d i r e c t l y  
re la ted  t o  the "potent ia l  fo r  flooding" entry i n  Figure 3.2. Similar ly ,  
the inclusion or  noninclusion of tornadoes o r  earthquakes would not 
influence the scope of the invest igat ion and need not be included t o  
s a t i s f y  the in ten t  of Section 3.2. 

RESOLUTION : 

No change i n  t e x t  i s  required fo r  t h i s  response. 

COWENT: 

SECTION/FIGURE: Section 3.2.2.7 PAGE: 3-9 
Should p u t  publ ic  health and the environmental risks (doses) posed by the 
wastes i n  perspective by comparing them to  other  r i s k s  (doses) ,  t o  natural  
background ( r i s k s ,  doses) ,  and t o  regulatory limits (doses). 

RESPONSE : 

Section 3.2.2.7, Page 3-9 of the Work Plan has been changed t o  ind ica te  
t h a t  a comparison of p u b l i c  health risks wil l  be performed and t h a t  
results/comparisons will  be included a s  par t  o f  the RI reports .  

RE SO LUT I ON : 

The above responses wi l l  be incorporated 
Plan. 

n Sect on 3.2.2.7 of the Work 
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SECTION/FIGURE: Section 3.4.1.3 PAGE: 3-20 
Does not address contaminated ground water a t  FMPC. 
provided in  Section 121 of the Superfund Amendments and Reauthorization 
Act would have t o  be met, including s t a t e  applicable,  or re levant ,  and 
appropriate  requirements ( A R A R s ) .  The second paragraph expresses concern 
t h a t  regional sources of ground water pol lutants  would l ike ly  reduce the  
e f fec t iveness  of the pump and t r e a t  a l t e rna t ive .  No evidence or  da t a  is 
g iven  i n  the  Work Plan t o  subs tan t ia te  t h i s  information. FMPC i s  f a i r l y  
well i so la ted  and i t  i s  doubtful t h i s  would occur. The Description of the  
Current S i tua t ion  confirms t h i s  by s t a t ing  tha t  on-si te  production wells 
were not believed by Spieker and Norris ( i n  t h e i r  1962 ground water s tudy  
of the a rea)  t o  be influencing regional ground water movement. 
f e a s i b i l i t y  of ground water pumping and treatment should not be determined 
i n  the  RI /FS Work Plan, b u t  instead should be determined i n  a properly 
conducted FS. 

Clean u p  standards as  

The 

RESPONSE : 

Section 3.4.1.3 i s  intended t o  address one possible a l t e rna t ive  f o r  
remediating contaminated ground water a t  the FMPC. Application t o  the 
FMPC can be inferred from the statement t ha t  ground water pumping and 
treatment may be e f f ec t ive  i n  aquifers  of l imited extent near spec i f i c  
sources of contaminant release.  T h i s  sect ion has been revised t o  
recognize t h a t  SARA cleanup standards and S ta t e  A R A R s  w i l l  have t o  be  met. 

One objec t ive  of the RI is t o  e s t ab l i sh  background ground water qua l i t y .  
This e f f o r t  wil l  subs tan t ia te  whether other  sources of contamination t h a t  
would o f f s e t  the effect iveness  of a pumping and treatment option cu r ren t ly  
ex i s t .  The Work Plan was erroneous in leading the reader t o  a conclusion 
t h a t  o ther  sources had already been confirmed. Note, however, t h a t  the  
reference t o  the Spieker and Norris report  would have l i t t l e  per t inence t o  
this issue s ince the production wells pump from a d i f f e ren t  aqui fe r  below 
the  blue clay.  

I t  i s  recognized t h a t  a f ina l  determination of the f e a s i b i l i t y  of ground 
water pumping and treatment must await the FS since addi t iona l ,  supporting 
data  w i l l  be made avai lable  as  a r e s u l t  of the Ground Water Sampling Plan 
and the ground water model. 

RE SO LUT I ON : 

Section 3 .4 .1 .3  has been revised t o  c l a r i f y  tha t  on-si te  evaluation of the  
ground water flow regime i s  required a s  par t  of the FS pr ior  t o  any 
determination of the effect iveness  of the ground water pumping and 
treatment a1 t e rna t  ive. 
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COMENT: 

SECTION/FIGURE: 3.5.1 PAGE: 3-25 and 3-27 
Suggests t h a t  remedial a c t i o n  t o  c lean up contaminants, whether i n  s o i l s  
o r  ground water, a t  o f f - s i t e  receptors  has already been r e j e c t e d  and, 
hence t h e  R I  w i l l  no t  be o r ien ted  t o  determine whether such a c t i o n  i s  
necessary. Carefu l  r e v i e w  of the s i t e - s p e c i f i c  p lan  i s  necessary t o  
ensure t h a t  such remedial a c t i o n  opt ions are not  prematurely re jec ted .  

RESPONSE : 

The p resen ta t i on  i n  Sect ion 3.5.1 i s  no t  meant t o  e l im ina te  o f f - s i t e  
cleanup a1 t e r n a t i v e s  from fu tu re  considerat ion;  ra the r ,  t he  s e c t i o n  
i d e n t i f i e s  meaningful f ac to rs  t h a t  can be expected t o  reduce the  cos t -  
e f fec t i veness  of c e r t a i n  act ions.  A l l  p o t e n t i a l  o f f - s i t e  cleanup a c t i o n s  
remain f o r  cons ide ra t i on  i n  the FS, w i t h  the determinat ion o f  t h e  need f o r  
(and p o s s i b l y  the  type o f )  a c t i o n  cen te r ing  on the Risk Assessment. Other 
types o f  remedial act ions a t  receptor  l oca t i ons  w i l l  a l so  be evaluated i n  
terms o f  e l i m i n a t i n g  the p u b l i c  h e a l t h  exposure pathway (see 
Sect i o n  3.6.1). 

The scope o f  the R I  does not neglect  o f f - s i t e  locat ions.  
environmental media, however, the h i s t o r i c a l  data w i  11 be evaluated t o  
determine i f  f u r t h e r  sampling w i  11 be requ i red  

For some 

RESOLUTION : 

Sect ion 3.5.1 has been rev ised t o  e l  iminate any p r e l  iminary conclus ions 
concerni  ng remed i a1 a c t  i ons . 

COWENT: 

SECTION/FIGURE: Sect ion 3.6 PAGE: 3-28 t o  3-31 
Addresses p o t e n t i a l  remedial act ions f o r  reduc t i on  o r  e l i m i n a t i o n  o f  
sources and pathways o f  contaminants. 
water. 
r e s t r i c t  grazing, o r  r e s t r i c t  c e r t a i n  foods tu f f  usage. 

However, the act ions apply o n l y  t o  
I n  add i t i on ,  there could be a need t o  remove s o i l s  o r  sediments, 

RESPONSE : 

Sect ion 3.6 addresses only the f i n a l  p u b l i c  h e a l t h  exposure pathways. 
p o t e n t i a l  need t o  remove sediments a t  o f f - s i t e  l oca t i ons  as a pathway 
c o n t r o l  and t o  r e s t r i c t  a i rborne source emissions was addressed i n  
Sec t i on  3.5. I n  the p re l im ina ry  e v a l u a t i o n  o f  remedial ac t i ons  used f o r  
p lanning and focusing R I / F S  a c t i v i t i e s ,  t h e  removal o f  s o i l s  a t  o f f - s i t e  
l o c a t i o n s  was no t  e x p l i c i t l y  inc luded s ince e x i s t i n g  data c o l l e c t e d  by I T  
i n  support o f  D O E ' S  l i t i g a t i o n  e f f o r t s  d i d  no t  i n d i c a t e  h i g h l y  
contaminated areas t h a t  would r e q u i r e  removal (A  concern r a i s e d  i n  t h e  
comen ts  regard ing elevated uranium l e v e l s  i n  s o i l  w i t h i n  the  c o m u n i t y  o f  
Ross i s  addressed i n  the response t o  t h e  U.S. EPA comment on 
Sect ion 2.1.3). 
unacceptable p u b l i c  hea l th  o r  environmental r i s k  posed by s o i l  
contamination, appropr ia te remedial ac t i ons  ( i n c l u d i n g  removal) w i  11 be 
considered i n  t h e  FS. 

The 

I n  general,  i f  the  f i nd ings  o f  t he  R I  reveal  an 
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R e s t r i c t i o n s  on graz ing and foodstuff usage are, i n  fac t ,  discussed i n  
Sec t ion  3.6.1.3 o f  the Work Plan and w i l l  be considered i n  the FS. 

RESOLUTION : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. However, c l a r i f i c a t i o n  
has been provided i n  Sect ion 3.1 regard ing the intended purpose o f  t he  
p r e l i m i n a r y  eva lua t i on  and the f a c t  t h a t  ac t i ons  o the r  than those 
i d e n t i f i e d  i n  Sect ion 3.0 could be considered i n  the FS. 

COMENT:  

SECTION/FIGURE: Sect ion 3.6.1.2 PAGE: 3-30 
Suggests t h e  use o f  po int -o f -use treatment schemes, which are no t  
c u r r e n t l y  an acceptable method o f  t r e a t i n g  d r i n k i n g  water. 
Department o f  Heal th  needs t o  be consul ted on the a c c e p t a b i l i t y  o f  such 
methods f o r  p r i v a t e  systems before study conclusions are w r i t t e n  about 
t h i s  suggestion. 

The Ohio 

RESPONSE : 

The Work Plan c l e a r l y  s ta tes t h a t  the f e a s i b i l i t y  o f  po int -o f -use 
t reatment  i s  dependent on the avai l a b i  1 i t y  o f  appropr ia te t reatment 
technologies.  
t h e  FS. 
been documented t o  the p o i n t  a t  which a "nonaccep tab i l i t y "  d e c i s i o n  can be 
j u s t i f i e d ,  then t h i s  o p t i o n  can be dropped from considerat ion.  

The eva lua t i on  o f  technologies was t o  be a work element o f  
However, i f  the nonexistence o f  such technologies has a l ready  

The recommended a c t i o n  i s  t o  ma in ta in  t h e  poss ib le  use o f  po int -o f -use 
treatment as a low p r i o r i t y  op t i on  i n  case no o the r  a l t e r n a t i v e  proves t o  
be appl icable.  
consul ted as t o  the a c c e p t a b i l i t y  o f  t he  recommended treatment s t ra tegy .  

I n  t h i s  case, t he  Ohio Department o f  Heal th  w i l l  be 

RESOLUTION : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COMENT: 

SECTION/FIGURE: Sect ion 4.2.1.1 PAGE: 4-5 and 4-6 
States a reference l e v e l  o f  35.0 p i cocu r ies  per gram (pCi/gm) which i s  t o o  
h i g h  f o r  a screening l e v e l .  Contamination on and near t h i s  s i t e  may be 
due n o t  o n l y  t o  depleted o r  s l i g h t l y  enr iched uranium and thor ium b u t  may 
be due t o  o re  m a t e r i a l s  used i n  the e a r l y  e x t r a c t i o n  operat ions.  Na tu ra l  
uranium i n  s o i l  has a concentrat ion commonly about 1.0 pCi/gm. Therefore, 
i n  s e t t i n g  a 35.0 pCi/gm reference l e v e l  contaminat ion may be ignored 10 
t o  20 t o  30 t imes above normal. We s t r o n g l y  recommend t h a t  a 10.0 pCi/gm 
reference l e v e l  be used f o r  both uranium (U-238 + U-234) and thor ium 
(Th-232 + Th-228) screening (see 46 CFR 52061). I n  add i t i on ,  a t e c h n i c a l  
d iscuss ion must be presented on how survey readings are t r a n s l a t e d  t o  
equ iva len t  s o i l  concentrat ions.  
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DOE should s u p p l y  EPA w i t h  the ra t iona le  f o r  es tab l i sh ing  the number of 
sampling points ;  the s i z e  of and pa t te rns  f o r  areas t o  be surveyed; and 
the rad ia l  extent  of the invest igat ions.  One hundred-foot g r i d  
dimensions, while keeping the to t a l  number of sample points  down, means 
that major f ea tu res  such as  the K-65 s i l o s ,  a r e  represented by only one 
gr id  square. 
area.  i 

Grid dimensions must be reduced t o  be t t e r  define the problem 

RESPONSE : 

A reference level of 35.0 p C i / g  f o r  uranium-238 i n  so i l  i s  intended t o  be 
the  so i l  Concentration indicated by portable survey instrument 
measurements f o r  which biased soil  sampling is indicated.  This reference 
level i s  not chosen as the remediation guidel ine,  since such a level i s  
determined a f t e r  the environmental dose pathways analysis  is completed a s  
par t  of the RI/FS. The reference level i s  not a concentration 
corresponding t o  any "derived" soi 1 concentration which gives a maximum 
allowable dose f o r  the s i t e .  

Based on a review of the operating his tory and radionuclide emission 
inventor ies  f o r  the FMPC, i t  has been determined tha t  uranium isotopes 
(uranium-238 and uranium-234) were the pr inc ip le  radionucl ides re leased 
from the FMPC which would be present i n  surface s o i l s  i n  the v i c i n i t y  of 
the FMPC. I n  situ detect ion o f  these radionuclides in s o i l  requires  the 
use of portable  rad ia t ion  survey instruments which can de tec t  gamma rays 
emitted by uranium-238 daughter radionuclides (thorium-234 and 
protactinium-234m). 

Low-energy photons, such a s  63 keV gamma rays emitted by thorium-234, a r e  
best detected w i t h  a Field Instrument f o r  Detecting Low-Energy Radiations 
(FIDLER). 
rad ia t ion  measurement procedures of the Sampling Plan. The estimated 
lower l imi t  of detect ion ( L L D )  of the FIDLER i s  approximately 35.0 pCi/g 
f o r  uranium-238 in s o i l .  This value i s  based on ca lcu la t ions ,  discussions 
w i t h  the manufacturer, and discussions w i t h  several  organizations which 
have used FIDLERs t o  measure uranium-238 concentrations i n  soi 1. T h i s  
value of the LLD f o r  the FIDLER is  the pr incipal  f ac to r  upon w h i c h  the 
reference level i s  based. 

Cal ibrat ion of and use of the FIDLER a re  described i n  the 

Another f ac to r  w h i c h  influences the choice of the reference level is the 
precedent a t  other  s i t e s  which a re  being remediated f o r  uranium-238 
contamination. The lowest derived s o i l  concentration ident i f ied  f o r  such 
a s i t e  (Colonie, New York) i s  35.0 pCi /g  f o r  uranium-238 i n  s o i l .  
concentration y i e lds  a calculated annual dose equivalent t o  a res ident  on 
the s i t e  of 100 mrem and was determined by a s i t e  spec i f ic  environmental 
dose pathways analysis .  

T h i s  

Although the reference level of 35.0 pCi/g w i l l  be used 
co l lec t ion  of biased s o i l  samples, the choice of the l e  
preclude co l l ec t ion  of so 1 samples w i t h  concentrations 
l e s s  than 35.0 pCi /g .  I n  f a c t ,  random s o i l  sampling w i  

t o  guide the 
el w i l l  not 
of u rani um-2 38 
1 be performed 
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throughout the s i t e ,  including areas previously determined t o  have s o i l  
concentrations of uranium-238 less  than 10 pCi/g.  

Additionally,  as par t  of the procedure t o  co r re l a t e  portable survey 
instrument response w i t h  surface so i l  concentration, s o i l  samples w i l l  be 
col lected from locations ranging from known low concentrations (1-4 pCi/g) 
t o  known elevated concentrations (2100 pCi /g)  . After radiochemical 
analysis  of each s o i l  sample a t  the o f f - s i t e  laboratory,  the measured 
concentration of uranium-238 wi l l  be correlated w i t h  the response of the  
portable survey instrument taken a t  the time of sample co l lec t ion .  A 
l inear  regression. analysis w i l l  be performed on the data to  determine the  
cor re la t ion  between instrument response and so i l  concentration,.  This 
cor re la t ion  w i l l  be performed a t  the b e g i n n i n g  of the radiat ion 
measurement program and i s  described i n  de t a i l  i n  the radiat ion 
measurement procedures of the Sampling Plan. 

Since the FMPC i s  an operating s i t e  w i t h  stored radioactive mater ia ls ,  
there  a re  areas w i t h  elevated radiat ion f i e lds .  
the use of the F I D L E R  fo r  d i rec t  determination of so i l  concentrations. In 
these areas ,  F I D L E R  measurements w i l l  be performed and the cor re la t ion  
between instrument response and so i l  concentration (as  determined by 
laboratory ana lys i s )  w i l l  be repeated. 

These f i e l d s  may hinder 

Upon completion of radiat ion measurements on the s i t e  u s i n g  the F I D L E R ,  a 
map o f  the s i t e  w i l l  be prepared showing isopleths  of constant instrument 
readings. A separate map of the s i t e  wi l l  be prepared showing isopleths  
of constant so i l  concentrations of uranium-238 as  determined by laboratory 
analysis  and instrument response cor re la t ion .  Since s o i l  samples w i l l  be 
col lected and analyzed i n  areas w i t h  low concentrations (1-4 p C i / g )  of 
uranium-238, soi 1 concentration isopleths  w i  11 be generated fo r  a1 1 
measured concentrations above approximately 1 pCi/g.  

Direct rad ia t ion  measurement w i l l  a lso be made w i t h  large-volume 
s c i n t i l l a t i o n  detectors .  These instrument a re  the most sens i t ive  
de tec tors  f o r  gama rays w i t h  energies grea te r  than approximately 100 
keV. Each 100-foot g r i d  d i l l  be surveyed w i t h  these detectors  d u r i n g  a 
complete walkover survey w i t h  the detector a t  g round  level .  
measurements a t  g r i d  points (both 100-foot g r i d s  and 1,000 foot  g r i d s )  
w i l l  be integrated readings w i t h  the  detector  held a t  one meter above the 
ground. 
sampling spacing i s  given i n  Section 4.2.1.2 of the Work Plan. 

Additional 

A discussion of the rat ionale  behind the select ion of the 

After completion of the walkover survey u s i n g  large-volume s c i n t i l l a t i o n  
de tec tors ,  a map of the s i t e  w i l l  be prepared showing isopleths  of 
constant exposure ra tes .  A separate map wi l l  be prepared u s i n g  the 
results of the integrated measurements a t  one meter h e i g h t  above each g r i d  
point,  showing isopleths  of constant exposure. 

Large-volume s c i n t i l l a t i o n  detectors  w i l l  be f i e l d  cal ibrated us ing  a 
pressurized ionization chamber ( P I C )  a t  no fewer than 50 locations on the  
s i te .  These locat ions wi l l  be chosen uniformly spaced throughout the s i t e  
so t h a t  the range of exposure r a t e s  are  measured. 
ca l ibra ted  by the manufacturer w i t h  an NBS t raceable  ca l ibra t ion .  

The P I C  w i l l  be 
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RESOLUTION: 

The above responses have been incorporated i n  Section 4 . 2 . 1 . 1  and 4 . 2 . 1 . 2  
of the Work Plan. 

COWENT: 

SECTION/FIGURE: Section 4 . 2 . 1 . 2  PAGE: 4-8 
Sampling Locations and Frequency s t a t e s  t ha t  s ix  samples w i l l  be col lected 
from each waste area,  b u t  f igure 4 . 2  displays less  than s ix  locations.  
This needs t o  be c l a r i f i ed .  

RESPONSE : 

Sampling and analysis  of the stored wastes was performed under the CIS,  
and the r e s u l t s  w i l l  be used i n  the RI/FS. 

RESOLUTION : 

The section on stored wastes has been deleted from the t ex t .  

COMENT: 

SECTION/FIGURE: Section 4 . 2 . 1 . 3  PAGE: Page 4-10 
Implies t ha t  700 s o i l  samples w i l l  be taken over the 1,050-acre FMPC 
property. T h i s  can be t ranslated as one sample for  every 1 . 5  acres. 
Consideration should be given t o  expanding the number of samples taken. 

RESPONSE : 

The number and location of so i l  samples t o  be collected have been 
determined f o r  optimum coverage of the s i t e  and w i l l  be performed i n  
conjunction w i t h  the instrument survey of selected portions of the s i t e .  
The  ra t iona le  f o r  the surface so i l  sampling design i s  described i n  
Section 4 . 2 . 1 . 2 .  

RESOLUTION : 

Section 4 . 2 . 1 . 2  was modified t o  incorporate the above response. 

COWENT: 

SECTION/FIGURE: Figure 4 . 3  PAGE: 4-11 
Shows f ine gr id  sampling on the FMPC, presumably 100-foot gr ids .  We can 
only assume-that the coarse g r i d  o f f - s i t e  would-be much 1a;ger such tha t  
def in i t ion  of the known contamination from the waste incinerator  i n to  the 
town of Ross could be lost. The coarse g r i d  s i z e  should be reevaluated. 
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Section 4.2.1.2 describes the c r i t e r i a  f o r  se lec t ion  of g r i d  spacing and 
Figure 4.2 shows the g r i d  s ize  i n  various locations f o r  the s i te .  

RESO L U T I  ON : 

Section 4.2.1.2 and Figure 4.2 were modified t o  incorporate the above 
response. 

C O W  E NT : 

SECTION/FIGURE: Section 4 .2 .1 .3  PAGE: 4-12 
S ta t e s  t h a t  100 surface so i l  samples w i l l  be subjected t o  the f u l l  
radiological  tes t ing  program. We request information on what w i  11 become 
of the remaining 600 soi 1 samples. 
t h i s  may be interpreted to  mean tha t  only 100 data points  per 1,050 
(equivalent t o  one point per ten acres )  wil l  be col lected.  
give an accurate def in i t ion  of the s i t e .  

Based upon aforementioned comments, 

Th i s  would not 

RESPONSE : 

Section 4.2.1.2,  of the Work Plan has been updated t o  provide the de t a i l ed  
methodology used t o  develop the sampling ana lys i s  program, including the 
se l ec t ion  of samples for  analysis ,  and the parameters fo r  analysis .  

RESO L U T I  ON : a - 
The above response has been incorporated i n  Section 4.2.1.2 of the  Work 
P1 an. 

COWENT: 

SECTION/FIGURE: Section 4.2.1.4 PAGE: 4-14 
S t a t e  t h a t  borings tha t  are  d r i l l e d  around waste p i t s  must be backfi l led 
w i t h  bentoni te-cement grout. 

RESPONSE : 

Backfi l l ing of borings wil l  be done w i t h  American Colloid Company's 
"Volclay" grout mixed to the manufacturer's spec i f ica t ions .  

RESOLUTION : 

The above response has been incorporated i-nto Section 4.2.1.3 of the  
Ground Water Sampling Plan. 

COWENT: 

PAGE: 4-18 SECTION/FIGURE: Section 4.2.1.5 - 
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Should include sampling n o t  only uranium, b u t  other possible contaminants 
such a s  thorium, radium 226/228, t ransuranics ,  and technetium. 

RESPONSE : 

Ground water samples w i l l  be analyzed f o r  a s e t  of radiological  parameters 
t h a t  include radionuclides o r  mater ia ls  handled a t  the FMPC. 

RESOLUTI ON : 

A l i s t  of radiological  parameters f o r  which ground water samples w i l l  be 
analyzed has been incorporated i n t o  Sect ion 4.2.1.3. 

COMENT: 

Figure 4.6, Page 4-20 displays an insuf f ic ien t  amount of s a m p l i n g  points  
along the Great Miami River. This s a m p l i n g  plan w i l l  not o f f e r  enough 
information about s i t e  problems. We suggest adding the s i t e s  shown on 
Attachment 3. 

RESPONSE : 

The Sampling Plan (Table 3-1, Placement Rationale f o r  Planned Monitor Well 
Locations) has been revised to  incorporate the additional four  sampling 
locat ions.  These include a point opposite the SOWC well on the west side 
of the  r i v e r ,  a point just downstream of the main e f f luent  l i n e  discharge,  
a point i n  a deposit ional area a t  the bend i n  the river downstream from 
the preceding locat ion,  and a point immediately downstream from the  
confluence w i t h  Paddy's Run. 
updated t o  reflect t h i s  change. 

Figure 4.9 of the Work Plan has a l so  be 

RESOLUTION : 

The  Work Plan Figure (4.9) and t ab le  i n  Section 3.2 of the Sampling Plan 
have been revised t o  incorporate the addi t ional  sampling locat ions.  

COMENT: 

SECTION/FIGURE: Section 4.2.1.8 PAGE: 4-21 
Section 4.2.1.8, Page 4-21 should address a i r  monitoring of Radon-220 and 
t ransuranics .  

RESPONSE : 

Since the issuance of the Work Plan in December 1986, a decision has been 
made by DOE and i t s  contractors  t ha t  the da ta  base compiled from the 
emissions inventory and existing a i r  monitoring network is s u f f i c i e n t  f o r  
purposes of the RI/FS and re la ted  dose/risk assessments. Section 4.4.3 
(Air Modeling) has been revised t o  address the  data  base ava i lab le  and t o  
r e l a t e  th i s  data  t o  the RI/FS needs. 
t ransuranics  a re  avai lable  and wil l  be considered i n  the a i r  modeling 
s tudy  and the exposure assessment. A recent ly  prepared protocol document 

Data on both radon-220 and 
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t o  be used i n  the a i r  modeling portion of  the CDC epidemiological s t u d y  
addresses these data ,  and describes the  protocols to  be used i n  
quantifying appropriate source terms. T h i s  i s  summarized i n  
Section 4.4.3. 

RESOLUTION : 

Section 4.2.1.8 has been deleted due t o  the elimination of the Air 
Sampling Plan. 
es tab l  i s h  t h a t  the R I / F S  needs can be s a t i s f i e d  without additional 
monitoring e f f o r t s  d u r i n g  the R I .  

Section 4.4.3 has been expanded'and revised i n  order  t o  

COW ENT : 

Section 4.4.1, Pages 4-31 to  4-33 addresses methods of data  evaluation. 
Pr ior  t o  the time the data i s  col lected and reviewed, our involvement i n  
determining the method of data evaluation would be beneficial  i n  the long 
r u n  f o r  our concurrence w i t h  your f ina l  conclusions. 

RESPONSE : 

Section 4.3.1 addresses methods of data  evaluation tha t  w i l l  be u t i l i z e d  
t o  operate  on the data once the proposed f i e l d  and laboratory a c t i v i t i e s  
a r e  completed. 
and the descr ipt ions a re  necessarily general .  
appl ica t ion  of spec i f i c  evaluation techniques a re  a progressive 
undertaking as  the data  a re  obtained and reviewed. 
timely review and comment by the U.S. EPA and OEPA wi l l  be provided by 
presentat ions a t  the monthly Technical Information Exchange Meetings. 

The methods described i n  the sect ion a re  widely accepted, 
The se lec t ion  and 

The opportunity f o r  

RESOLUTION : 

No change i n  the t e x t  is required. 

COWENT: 

SECTION/FIGURE: Section 4.4.2 PAGE: 4-33 t o  4-40 
Describes the preliminary ground water flow simulations upon which the 
ground water sampling program w i  11 be based. Since the qual i t y  of the 
simulations depends on the adequacy of the data  used t o  r u n  the model, DOE 
needs t o  ensure tha t  there  is  enough information avai lable .  
Geotrans modeling s tudy  ident i f ied  da ta  gaps t o  the Southeast and West of 
the  s i te .  The report  recommended the i n s t a l l a t i o n  of 36 monitoring wells 
t o  better define ground water flow d i r ec t ions  and aquifer  hydraulic 
proper t ies  a t  FMPC. 
addi t ional  wells should be ins ta l led  and sampled i n  the areas recommended 
by Geotrans. T h i s  w i l l  allow DOE t o  b u i l d  and improve upon previous work 
r a the r  than s t a r t i n g  the simulations from scratch.  

The 1985 

Before DOE runs i t s  aquifer  simulations,  some 

RESPONSE : 

DOE and i t s  subcontractors u t i l i z e d  the f i n d i n g s  and recommendations of 
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the  GeoTrans' study to  locate  a l imited number of wells i n s t a l l ed  by I T  as  
par t  of i t s  l i t i g a t i o n  support. The se lec t ion  of preliminary loca t ions  
f o r  the wells t o  be ins ta l led  as par t  of the  R I / F S  was i n  t u r n  influenced 
by both the GeoTrans s tudy  and the r e s u l t s  of I T ' S  l i t i g a t i o n  work. 

The preliminary ground water model i s  intended t o  "improve upon" the 
GeoTrans s t u d y  by incorporating the f i n d i n g s  of I T ' S  work and expanding 

the progressive model r e su l t s  w i l l  fu r ther  re f ine  . the placement of wel l s ,  
pa r t i cu la r ly  i n  the sand and gravel aquifer  a t  boundary .and o f f - s i t e  
loca t  ions. 

. upon the s i t e  resolut ion pr ior  t o  i n s t a l l i n g  additional wells. As such, 

I n  summary, the interim work conducted by I T  s a t i s f i e s  the concerns raised 
i n  t h i s  comment. The preliminary model w i l l  be fur ther  refined as  the new 
monitoring wells a re  in s t a l l ed ,  t e s t ed ,  and monitored. 

RESOLUT I ON : 

No change i n  t e x t  is  required fo r  t h i s  response. 

COMENT: 

SECT ION/FIGURE: Section 4 . 4 . 3  PAGE: 4-41 
Should include other  possible contr ibut ing radionuclides such as thorium, 
thoron, and t ransuranics  i n  the year-by-year inventory of emissions. 
Radionuclide emissions t h a t  contr ibute  t o  a t  l ea s t  90 percent of the  t o t a l  
inhalat ion dose should be itemized f o r  the computation of the o f f - s i t e  
concentrations and deposit ion levels .  
follow the AIRDOS/EPA model of computation.) 

(Emissions data  is  required t o  

RESPONSE : 

Section 4 . 4 . 3 ,  Page 4-41 of  the Work Plan has been revised t o  include 
considerations f o r  a l l  radionuclide emissions which contr ibute  t o  a t  l e a s t  
90 percent of the  to t a l  inhalation dose as estimated by AIRDOS/EPA model 
computations. 

RESOLUTION : 

The above responses have been incorporated i n  Section 4 . 4 . 3  of the Work 
P1 an. 

COWENT: 

Section 4.4 .3 .4 ,  Page 4-43 s t a t e s  the required information u n i q u e  t o  each 
radionuclide f o r  the A I R D O S / E P A  ca lcu la t ions  of a i r  concentrations and 
r e su l t i ng  inhalat ion doses. T h i s  information included deposit ion and 
g rav i t a t ion  s e t t l i n g  ve loc i t i e s  and dose conversion fac tors .  

To avoid inconsistency on the performance of AIRDOS ca lcu la t ions ,  i t  would 
be p r u d e n t  t o  have discussions w i t h  E P A  on i n p u t  data  such a s  s e t t l i n g  
ve loc i t i e s ,  dose conversion f ac to r s ,  consumption f ac to r s ,  e t c  ... before the 
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performance of computer runs. 

@ RESPONSE : 

Discussions were held w i t h  U.S. E P A  on i n p u t  data  f o r  AIRDOS/EPA modeling 
d u r i n g  July of 1987. 
input data  f o r  AIRDOS, i f  needed, t o  avoid inconsistency on the 
performance of AIRDOS calculat ions.  

DOE will  continue t o  have discussions w i t h  E P A  on 

RESOLUTION : 

The above response has been incorporated i n  Section 4.4.3.2 of the Work 
P1 an. 

COMENT: 

SECTION/FIGURE: Section 4.4.4 PAGE: 4-44 t o  4-47 
Section 4.4.4,  Pages 4-44 to  4-47 should s t a t e  t h a t  an Endangerment 
Assessment ( E A )  w i l l  be conducted a t  the FMPC tha t  follows and i s  
cons is ten t  w i t h  C E R C L A / S A R A ,  the U.S. E P A  guidance document "The 
Endangerment Assessment Handbook" ( A u g u s t  1985) and the U.S. E P A  document 
t i t l e d  "Toxicology Handbook - Principles  Related t o  Hazardous Waste S i t e  
Invest igat ions"  (Augus t  1985). 
po ten t ia l  human health and environmental e f f e c t s  of a s i t e  under the  no 
ac t ion  a l t e rna t ive .  

The  purpose of an EA i s  t o  address the 

The heading "Public Health Risk Assessment" should be changed t o  
"Endangerment Assessment . I '  Under CERCLA/SARA and U.S. E P A  guidance, an EA 
cons i s t s  of the following four elements: 

1. Ident i f ica t ion  of contaminants of concern 
2. Toxicity assessment 
3. Exposure assessment 
4. Risk character izat ion.  

RESPONSE : 

The terminology and elements of the assessment has been revised t o  be 
cons is ten t  with the most recent guidance recommended by the U.S. E P A .  

RESOLUTION : 

The above response has been incorporated i n  Section 4.4.4 of the Work 
Plan. 

COWENT: 

PAGE: 4-43 and 4-44 SECTION/FIGURE: Section 4.4.3.6 - 
Sta t e s  t h a t  "radioactive material i n  the  s o i l  t o  vary s ign i f i can t ly  over a 
small area" re inforces  the need t o  reconsider the g r i d  s i ze s  t o  be used a s  
mentioned i n  previous comments: 
Page 4-10; Figure 4.3, Page 4-11; Section 4.2.1.3, Page 4-12; and Figure 

Section 4.2.2, Page 4-6; Section 4.2.13, 
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4.6, Page 20. 

RESPONSE: 

No response necessary. 

RES0 L U T I  ON : 

No change i n  t e x t  is required fo r  this response. 

C O M  E NT : 

SECTION/FIGURE: Section 4.4.4.1 PAGE: 4-31 and 4-32 
Should change the t i t l e  of "Hazard Ident i f ica t ion"  t o  "Contaminant 
Ident i f ica t ion"  to  correspond w i t h  the above mentioned guidance. The 
t h i r d  bu l l e t  item i n  th i s  section should not be included.here,  b u t  instead 
should be included and discussed i n  the tox ic i ty  assessment portion of the  
EA.  
i n t r i n s i c  toxicological propert ies ,  because they are  present i n  large 
quan t i t i e s ,  or because of potent ia l ly  c r i t i c a l  exposure routes ( i . e . ,  
being released in to  a d r i n k i n g  water supply). 

Contaminants of concern are usually selected on the basis  of their  

RESPONSE : 

The terminology, elements, and methodology of the assessment has been 
revised t o  be consis tent  w i t h  the most recent guidance recommended by 
U.S. EPA. 

the 

- 
RESOLUTION : 

The above responses have been incorporated i n  Section 4.4.4.1 the Work 
Plan. 

COMENT: 

SECTION/FIGURE: Section 4.4.4.2 PAGE: 4-45 
Assumes tha t  biological e f f ec t s  of radiat ion exposure w i l l  be a l i nea r ,  no 
threshold dose - response relat ionship.  
lead t o  an overestimate of the e f f ec t  of low doses. However, some 
researchers  have found this relat ionship t o  underestimate doses i n  some 
s i tua t ions ;  alpha dose i s  an example. Therefore, we recommend your 
statement about overestimation of dose be deleted from the Work Plan. I n  
addi t ion,  the l a s t  paragraph indicates  the tox ic i ty  due to  chemical 
exposure follows a threshold dose - response relat ionship.  To the  ex ten t  
t ha t  t ox ic  response i s  cancer, t h i s  is  inconsistent w i t h  the present EPA 
prac t ice ,  which assumes a no threshold model. 
accord i ng 1 y . 

The report  s t a t e s  t h a t  th is  w i l l  

The t ex t  should be modified 

US E PA -28- 284. 



USEPA COMENT RESPONSE TO WORK PLAN 

RESPONSE: 

The opinion of "some researches" does not agree w i t h  the vast majority of 
national and international experts i n  the f ie ld  of radiation effects .  
Nevertheless, the statement about overestimation of dose has been deleted. 

The stated dose-response relationship due to  chemical exposure w i l l  be a 
no-threshold model. 

RESOLUTION : 

The above response has been incorporated i n  Section 4.4.4.2 of the Work 
Plan. 

COMENT: 

SECTION/FIGURE: Section 4.4.4.4 PAGE: 4-47 
Should integrate a l l  of the information that i s  developed i n  the exposure 
and toxicity assessments t o  yield a complete characterization of a l l  types 
and potential or actual r isks a t  the FMPC including carcinogenic risks, 
noncarcinogenic r isks ,  environmental r i sks ,  and risks to public welfare. 
Risks t o  public welfare include adverse effects  on property values, future 
land uses, recreational and commercial a c t i v i t i e s ,  public perception and 
opinion, quality of l i f e ,  etc. 

RESPONSE: 

The terminology, elements, and methodology of the assessment has .been 
revised to  be consistent w i t h  the most recent guidance recommended by the 
U.S. EPA.  

RESOLUTION : 

The above response has been inforporated i n  Section 4.4.4.4 of the Work 
Plan. 

COWENT: 

SECTION/FIGURE: Section 4.4.4.6 PAGE: 4-48 
Addresses the ground water protection standards. The inclusion of th i s  
section w i t h i n  the Task 4 Section of the Work P lan  i s  unclear. However, 
parameters other than those contained i n  Table 3 of 40 CFR 264.91 are also 
relevant t o  a risk assessment. 

The CLP pr ior i ty  pollutant l i s t  w i l l  be compared t o  the recommended limits 
i n  Table 1 of 40 CFR 264.94. Table 1 is a par t ia l  l i s t  of the maximum 
Contaminant levels permitted by the National Primary D r i n k i n g  Water 
Regulations i n  40 CFR 141 and, as such, are more than just recommended 
limits.  T h i s  ent i re  section should be deleted because contaminants of 
concern should be identified and discussed as part of the endangerment 
assessment and cleanup standards for  contaminants both on and of f  s i t e  
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must be those specified i n  Section 121 of SARA and must include s t a t e  
ARARs. RCRA issues discussed i n  t h i s  section and i n  the Scope of Work may 
be part  of Federal A R A R s  for FMPC and should be addressed i n  the FS. 

RESPONSE : 

T h i s  section has been deleted. 

RESOLUTION : 

The above response has resulted i n  deletion of Section 4.4.4.6 from the 
Work Plan. 

COMENT: 

SECTION/FIGURE: Section 5.4 PAGE: 5-5 
Discusses the development of alternatives for  source control or o f f - s i t e  
remedial actions, o r  both. E P A  has standards under development that may 
be applicable a t  the time remediation is in i t ia ted  a t  the s i t e .  
should be considered d u r i n g  the data collection and analysis phases and i n  
the alternative development phases i n  order. for options t o  be f u l l y  
investigated and determined feasible for implementation. T h i s  comment i s  
i n  d i rect  reference t o  proposed d r i n k i n g  water standards for uranium and 
radon. 

These 

RESPONSE : 

Section 5.4, Page 5-5 has been revised t o  include consideration of 
proposed €PA standards which may be i n  effect  d u r i n g  remediation. 

RESOLUTION : 

The above response has been incorporated i n  Section 5.4 of the Work Plan. 

COWENT: 

SECTION/FIGURE: Section 5 . 5  t o  5.9 PAGE: 5-6 t o  5-13 
Tasks relating t o  the FS (Tasks 12 t h r o u g h 6 )  shou ld  be modified to 
re f lec t  considerations imposed under Section 121 of SARA. 
s ta tes  tha t  under i n i t i a l  screening of alternatives DOE must also look a t  
whether the alternatives wi l l  permanently reduce the volume, toxicity,  o r  
m o b i l i t y  of the wastes. I n  addition, alternatives w i t h  an unproven 
technology should not automatically be ruled out from further 
investigation [Section 121(b)(2) I. 

T h i s  section 

RESPONSE : 

Section 5.5 t o  5.7, Pages 5-6 to 5-10 of the Work Plan have been modified 
t o  re f lec t  considerations imposed under under Section 121 of SARA. 

RESOLUTION : 

The above responses have been incorporated i n  Sections 5.5, 5.6, and 5.7 
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of the Work Plan. 

COMENT: 

SECTION/FIGURE: Section 6.5.1 PAGE: 6-21 
Refers t o  a period of 700 days t o  elapse before obtainment of a d r a f t  
RI. 
remedi a t  ion. 

We f i n d  th i s  t o  be an excessive length of time t o  p u t  off  

RESPONSE : 

The schedule presented i n  the Work Plan has undergone extensive review and 
revis ion subsequent to the December 1986 submittal .  A revised schedule 
w i l l  be made ava i lab le  once a f i n a l ,  negotiated scope of work has been 
approved by a l l  involved par t ies .  

I n  general ,  the  RI schedule i s  constrained by the need t o  perform some 
monitoring a c t i v i t i e s  fo r  a t  l ea s t  a one-year period p r io r  t o  f ina l  data  
ana lys i s  and report  preparation. The 700-day schedule i s  consequently not 
unreal i s t i c  f o r  report  submittal .  Nevertheless, most data w i l l  be 
ava i lab le  w i t h i n  a six-month period and wi l l  be u t i l i zed  i n  the concurrent 
FS. Interim repor t s  t ha t  can be integrated in to  the f i n a l  report  t ha t  
summarize six-month data  co l lec t ion  and analysis  period wi l l  be provided. 
The remedial act ion decision process can, therefore ,  proceed much before 
the RI repor t  is f ina l ized  and interim remediation decisions can be made 
a t  any point once the data begins t o  be produced. For example, decis ions 
on the need f o r  and extent of remedial act ions associated w i t h  the waste 
s torage areas  can l i ke ly  proceed once the i n i t i a l  phases of the RI a r e  
completed. 

RESOLUTION : 

No change i n  text is  required fo r  this response. 
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COMENT: 

SECTION/FIGURE: Para. 4 PAGE: 1.1-1 
The most conservative a t t i t u d e  would be t o  assume s o i l s  a re  contaminated 
w i t h  natural  uranium not depleted uranium. This was the main feedstock 
f o r  several  decades. I n  accordance w i t h  the  Nuclear Regulatory 
Commissions Branch Technical Posit ion (46 52061) the reference level 
should be 10 pCi /g  (U-238 + U-234). 

RESPONSE : 

Radiation detect ion instruments w i l l  de tec t  both natural  uranium and 
depleted uranium. 
b u t ,  r a the r ,  a concentration indicated by survey instrument response, 
w h i c h  indicates  locations f o r  biased s o i l  sampling. The basis  f o r  
se lec t ion  of the 35 pCi /g  level is  discussed f u l l y  i n  the response t o  
USEPA Work Plan comment on section 4.2.1.1, page 4-5 and 4-6. (Refer t o  
work plan comments sec t ion) .  

The reference level of 35 pCi /g  i s  not a cleanup level  

RESOLUTION : 

No change in  t e x t  is  required fo r  t h i s  response. 

COMENT: 

SECTION/FIGURE: Para. 5 PAGE: 1.1-1 
T h i s  paragraph mentions the reference level f o r  Radium-226 in  s o i l .  
However, nowhere does the plan discuss how levels of Radium-226 wil l  be 
measured. There i s  no point i n  ci t ing the Radium-226 reference level i f  
the plan does not present methods of determining i f  t h i s  level i s  
exceeded. 

RESPONSE : 

Section 1.3.3 includes a statement t h a t  Ra-226 i s  a uranium daughter and 
wil l  be detected and ident i f ied .  

RES0 L U T I  ON : 

The above response has been incorporated in  sect ion 1.3.3 of the Radiation 
Measurement P1 an. 

COMENT: 

SECTION/FIGURE: Para. 1 PAGE: 1.1-2 
Consideration should a l so  be cliven t o  whether o ther  radionuclides handled 
on the s i t e  should a l so  be scanned for .  
de tec t  t ransuranic  emissions. 

For example, the F I O L E R  can a l s o  
The focus of surveys must not be so 
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narrowly on uranium that other radionuclides, possibly a t  hazardous 
levels,  are missed. 

RESPONSE : 

The radiation measurement plan ca l l s  f o r  low-energy photon detection and 
for  gama-ray detection. 
radiations regardless of the identity of the source.. 

These survey instruments wi l l  detect these 

RESOLUTION : 

No change i n  text  i s  required for th i s  response. 

COMENT: 

SECTION/FIGURE: Section 1.2.1 PAGE: 1.1-2 
The area t o  be sampled f o r  radiation needs t o  be expanded i n  two areas. 
F i r s t ,  i t  i s  l ikely that loose dust (including uranium, radon daughters, 
and so on) has been washed down into the storm sewers and set t led i n  the 
storm water retention basin. Even i f  the release water appears "clean," 
the mud has probably accumulated radioactivity. Therefore, the sampling 
g r i d  should be extended t o  include the storm water retention basin. 
Second, the plan r e l i e s  on the ear l ie r  radiation measurements taken i n  the 
waste storage area. T h i s  area should be spot-checked (perhaps a row o r  
two of 100-foot squares across the area) t o  ensure that the e a r l i e r  data 
are s t i l l  valid. If the newer measurements d i f fe r  significantly from 
those previously, radiation i n  the waste storage area should be measured. 

DOE should c la r i fy  whether incineration areas stated i n  the text are the 
same as f l y  ash pi le  areas shown i n  Figure 1.1. 
shown on this  figure. 

I f  not, they should be 

RESPONSE : 

Biased sediment and soil samples w i l l  be taken i n  the area of the 
stormwater outfal l  ditch,  i n  addition to soi l  samples collected and 
radiation measurements made a t  g r i d  points of the 1000-foot g r i d .  
analysis and eventual removal of sediments from the storm water retention 
basin are being addressed separately i n  response t o  the Ohio Director 's  
F ind ings  and Orders. 
other DOE contractors a t  FMPC wil l  be evaluated and incorporated into the 
RI. 

The 

A1 1 appropriate previous radiation measurements from 

The incineration areas are located a t  the sewage treatment plant and north 
of the boiler house. These areas are w i t h i n  the cross hatched areas as 
shown i n  Figure 1.1 

RESOLUTION : 

No change i n  text  is required for  th i s  response. 
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COMENT: a 
SECTION/FIGURE: Para. 4 PAGE: 1.1-2 
The Remedial Invest igat ion must not be narrowly r e s t r i c t e d  t o  the FMPC 
s i t e .  Information i s  needed as  well ,  probably more importantly, off  
s i t e .  Finding s o i l  contamination a t  the fence and only tracking i t  
300 f e e t  off  s i t e  is not good public health prac t ice .  
the 100-foot on-si te  g r i d d i n g  i s  too coarse. 

We question whether 

RESPONSE : 

Narrative describing the method of extending the survey t o  o f f - s i t e  a reas  
has been c l a r i f i e d .  The o f f - s i t e  areas were previously invest igated 
under the IT Corporation Support S t u d y  and discussed w i t h  USEPA and Ohio 
EPA on August  4, 1987. The data w i l l  be used t o  support the RI/FS. So i l  
contamination w i l l  be adequately characterized f o r  the s i t e  and i t s  
environs. The reference t o  "300 f e e t  off  s i t e "  has been revised t o  
ind ica te  "300 f e e t  beyond areas of elevated concentrations of radioact ive 
mater ia ls ."  
is used as  defined i n  sect ion 1.2.4. 

W i t h i n  areas  of elevated concentrations,  a 25-foot gridding 

RESOLUTION : 

The above response has been incorporated i n  sec t ion  1.2.1 of the Radiation 
Measurement Plan. 

SECTION/FIGURE: Figure 1.1 PAGE: 1.1-3 
The g r i d  system on t h i s  f igure i s  not drawn t o  sca le .  Gr id  l i nes  on the  
figure appear t o  be 200 f e e t  apar t  r a the r  t h a n  100 f e e t  apar t ,  as s ta ted  
i n  the text. 

RESPONSE : 

The g r i d  system of Figure 1.1 is not intended t o  be drawn t o  scale .  
text descr ibes  the  g r i d  s ize .  

The 

RESOLUTION : 

No change i n  t e x t  is required f o r  t h i s  response. 

COMENT: 

SECTION/FIGURE: Section 1.2.2 PAGE: 1.1-4 
The plan s t a t e s  t h a t  " f i f t y  locations wil l  be selected,"  b u t  does not say 
how they wi l l  be selected u n t i l  Section 1.4.1. 
shou Id be noted here. 

The se lec t ion  method 

390 

RESPONSE : 
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A t  l e a s t  f i f t y  (50) locations wi l l  be selected on FMPC property, f o r  
measurements w i t h  the  PIC to  determine the radiat ion exposure r a t e  and t o  
c a l i b r a t e  the large volume s c i n t i l l a t i o n  detectors .  These locat ions w i l l  
be chosen so t h a t  they  a re  uniformly spaced over the FMPC property and so 
t h a t  representat ive radiat ion fields are  measured. 

RESOLUTION : 

The above response has been incorporated i n  sect ion 1.2.2 of the Radiation 
Measurement Plan. 

COMENT: 

SECTION/FIGURE: Section 1.2.3 PAGE: 1.1-4 
How wil l  the number be assigned to  each g r i d  a f t e r  the walkover survey? 
Will th i s  be the peak value, an average based upon spec i f i c  sample points  
(such as g r i d  intersect ions)  or  w i l l  t h i s  be a judgment  ca l l  by the 
surveyor? Additionally,  the plan re fers  t o  Section 1.3 and the QAPP f o r  
descr ipt ion of detectors .  The QAPP should include laboratory ca l ib ra t ion  
procedures, b u t  a l l  f i e l d  procedures should be included i n  the measurement 
plan o r  i n  a SOP (Standard Operating Procedure) tha t  i s  incorporated by 
reference and submitted for  review. 

RESPONSE : 

Each 100-foot g r i d  w i l l  be subdivided into 25-foot grids. An integrated 
instrument reading w i l l  be obtained i n  the walkover of each 25-foot g r i d  
and recorded on the f i e l d  log forms. Elevated (peak) values w i t h i n  each 
gr id  wi l l  be marked d u r i n g  the walkover and evaluated f o r  subsequent s o i l  
sampling a f t e r  the walkover of t ha t  g r i d  i s  complete. 
f o r  a l l  sampling e f f o r t s  are  contained i n  the QAPP. 
assignment of instrument readings for  each g r i d  a re  specif ied i n  the  
procedure i n  the QAPP. 

Field procedures 
The method of 

RESOLUTION : 

The above response has been incorporated i n  sect ion 1.2.3 of the rad ia t ion  
measurement p l  an. 

COMENT: 

SECTION/FIGURE: Section 1.3.1 PAGE: 1.1-5 
The plan s t a t e s  t ha t  a pressurized ionization chamber 
the average exposure r a t e  fo r  predetermined evaluation 
a l so  s t a t e  t h a t  the P I C  w i l l  be correlated w i t h  the  sc 
detectors .  DOE should describe the following: 

What the predeterm 

How DOE w i l l  corre  

How DOE w i l l  check 

USEPA 
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How long these cor re la t ion  measurement periods w i l l  be 

How long the measurement periods fo r  scin 
periods w i l l  be. 

T h i s  information must be included i n  the plan. 

RESPONSE : 

The P I C  readings w i l l  be obtained a t  50 more loca t  
de tec tor  a t  a height of one meter from the surface 

i l l a t i o n  

ons by s e t t i n g  the 
of the ground and 
period. each in tegra t ing  f o r  one hour. 

s c i n t i l l a t i o n  detector  w i l l  f i r s t  be ca l ibra ted  adjacent t o  the PIC f o r  
one minute and then used i n  the walkover of g r i d s  i n  the v i c in i ty  of the 
PIC. 

During t h i s  integrat ion . 

As p a r t  of the ca l ib ra t ion  procedure, the P I C  reading and each 
s c i n t i l l a t i o n  detector  reading w i l l  be recorded f o r  each ca l ib ra t ion  
locat ion.  The re la t ionship  between P I C  reading (exposure r a t e )  and 
s c i n t i l l a t i o n  detector  reading (pulse count r a t e )  w i l l  be plot ted and a 
l i n e a r ,  l e a s t  squares f i t  of the data  will be used t o  determine the 
ca l ib ra t ion  f ac to r  f o r  each s c i n t i l l a t i o n  detector .  
percent of the PIC reading locations wi l l  be repeated a t  the completion of 
the rad ia t ion  survey t o  determine whether there  a r e  temporal var ia t ions  i n  
the rad ia t ion  f i e l d .  

A t  l e a s t  ten (10) 

RESOLUTION: 

The above response has been incorporated i n  sec t ion  1 . 3 . 1  of the 
remediation measurement plan. 

COWENT: 

PAGE: 1.1-5 Section 1.3.2 - 
t h a t  the survey wil l  be accompanied by moving a F I D L E R  

probe i n  a serpent ine pat tern over the e n t i r e  g r i d .  
"serpentine pat tern."  
passes and how i t  w i l l  maintain tha t  dis tance and alignment of the 
passes. 

DOE should define 
DOE should also specify the dis tance between 

RESPONSE : 

Each 100-foot g r i d  w i l l  be subdivided into 25-foot g r i d s .  

Each 25-foot g r i d  wil l  be traversed i n  a paral le l -path manner so t h a t  a l l  
surface areas  of the s o i l  a re  surveyed. The paths w i l l  be no further 
apar t  than the acceptance angle (or  view) of the de tec tor .  

RESOLUTION : 

The above response has been incorporated i n  sec t ion  1 . 3 . 2  of the Radiation 
Measurement P1 an. 

USEPA -36- 
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COMENT: 
0 

Section 1.3.2 PAGE: 1.1-5 
tha t  need to  be addressed include how these readings wi l l  

be recorded, how often wil l  readings be noted, and i f  DOE will  loca te  
hot spots within a 100-foot square or  take an integrated o r  averaged 
reading f o r  the e n t i r e  square. 

RESPONSE : 

For each 100-foot g r i d ,  there  will be 16 individual FIDLER readings which 
w i l l  be recorded and plot ted individually,  and averaged f o r  the 100-foot 
gr id  and plot ted.  

Dur ing  the walkover of each 25-foot g r i d ,  any areas w i t h  elevated readings 
wil l  be flagged. 
decision wi l l  be made as t o  the number and locations of flagged areas from 
which so i l  samples w i l l  be taken. 

A t  the  completion of the walkover of each g r i d ,  the  

RES0 LUT I ON : 

The above response has been incorporated i n  sect ion 1.3.2 of the Radiation 
Measurement P1 an. 

COMENT: 

SECTION/FIGURE: Section 1.3.2 PAGE: 1.1-5 
c )  DOE s t a t e s  t h a t  measurements wil l  be taken a t  locat ions w i t h  "apparent 

so l id  concentrations of uranium i n  excess of the reference level." 
DOE should define the terms "sol id"  and "the reference level." 

RESPONSE : 

'So l id '  should be read as  ' s o i l ' .  The reference level f o r  Uranium-238 i s  
defined as  35.0 pCi/g i n  Section 1.1. A more complete descr ipt ion of the 
reference level i s  presented i n  Section 4.0 of the Work Plan. 

RESOLUTION : 

No change i n  t e x t  is required for  t h i s  response. 

COMENT: 

SECTION/FIGURE: Section 1.3.3 - PAGE: 1.1-6 
Reference coment f o r  Section 1.2.3 above. 
whether the purpose of the delta-gamma method i s  t o  quantify surface 
contaminat ion. 

The work plan should c l a r i f y  
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RESPONSE: 

The delta-gamma technique i s  intended t o  i d e n t i f y  areas w i t h  e levated 
l o c a l  sur face contaminat ion i n  areas w i t h  elevated e x t e r n a l  r a d i a t i o n  
f i e l d s .  

RES0 LUT I ON : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COWENT: 

SECT ION/FIGURE : Sect ion 1.4.2 PAGE: 1.1-7 

DOE s ta tes  t h a t  the P I C  w i l l  be used t o  " c a l i b r a t e "  the s c i n t i l l a t i o n  
d e t e c t i o n  i n  the  f i e l d .  By tak ing  measurements a t  t he  same loca t i ons ,  a 
r e l a t i o n s h i p  between P I C  readings (microroentgen/hour) and s c i n t i l l a t i o n  
de tec to r  readings (counts/minute) w i  11 be developed. However, t he  p l a n  
does no t  descr ibe i f  the P I C  w i l l  be ca l i b ra ted .  

RESPONSE : 

The P I C  i s  c a l i b r a t e d  by the  manufacturer w i t h  sources t raceab le  t o  the  
Nat ional  Bureau o f  Standards, and i s  described i n  the  r a d i a t i o n  
measurements procedures contained i n  the  QAPP. 

RESOLUTION: 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COW E NT : 

SECTION/FIGURE: Sect ion 1.4.2 PAGE: 1.1-7 
The p l a n  mentions approximately f i v e  t e s t  areas but  does n o t  s t a t e  how DOE 
w i l l  choose these areas. 
c a l i b r a t i o n  w i l l  be done before o r  a f t e r  t he  f i e l d  measurements a re  done. 

The p l a n  a l s o  does no t  s t a t e  whether t h i s  

RESPONSE : 

The f i v e  t e s t  areas w i l l  be selected as l oca t i ons  which have been 
p r e v i o u s l y  analyzed f o r  uranium concentrat ions i n  s o i l ,  and which have 
concentrat ions which range from the h ighest  t o  the lowest on s i t e  values. 

RESOLUTION : 

The above response has been incorporated i n  sec t i on  1.4.2 o f  t he  Rad ia t i on  
Measurement P1 an. 

USEPA -38- 
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0 GENERAL COHENTS: 

The FFCA ca l l s  f o r  an off-s i te  investigation of surface soi l  
contamination to be conducted. 
tool t o  guide this study, i t  may n o t  serve as a replacement for  data 
to  be collected under the U.S. E P A  approved QAPP. Therefore, the 
work plan should be revised to  include an off-s i te  s o i l s  
investigation. This investigation must include both radiological 
and hazardous substance analysis. 

Although past data may be used as a 

390 

Reliance i s  made upon a DOE soil contamination level of 35 pCi/gm o r  
an FMPC reference level of 34 pCi/gm. These levels as determined 
d u r i n g  the radiation measurement phase w i l l  t r igger additional 
investigation. Assuming t h i s  i s  n a t u r a l  uranium (which is  the 
primary feedstock of the s i t e  f o r  decades, and also the most 
protective assumption healthwise) then 10 pCi/gm i s  a more 
appropriate level f o r  detailed sampl ing ,  n o t  35 pCi/gm. T h i s  is 
based upon the radium content of the U.S. E P A  standards i n  40 CFR 
Part 192. 

The highest level of uranium i n  soil concentration o f f  s i t e  
(64.32 pCi/gm) was recorded east of the town of Ross. T h i s  reading 
is between one and two factors of ten over normal background levels 
of uranium i n  so i l .  T h i s  sampling program should be designed t o  
determine the extent of contamination of any radionuclide or 
hazardous substance. This data should be used t o  determine what 
impact contamination may have on the public l i v i n g  i n  th is  area. 

RESPONSE : 

(a)  As discussed w i t h  USEPA and Ohio EPA a t  the FMPC on August 4 ,  1987, 
a1 1 previous off-s i te  measurements of surface soil concentrations of 
radionuclides have been provided t o  USEPA and Ohio EPA (see IT 
report) and w i l l  be evaluated as part of the RI .  This data is 
considered t o  be appropriate for the RI/FS due t o  the h i g h  degree of 
sampling and analysis control, and t o  the extensive validation 
process completed. However, some supplemental sampl ing  will be 
conducted off-s i te  i n  the vicinity of the deactivated incinerator 
located on-site near the eastern boundary of the FMPC. 
sampling i s  being performed i n  order t o  augment existing data for  
this area. 

This 

RESOLUTION : 

(a)  No change i n  text  is required f o r  this response. 

RESPONSE : 

(b) The reference level of 35 pCi/g is not a level t o  which remediation 
will  be performed, b u t  rather i t  i s  the level as indicated by survey 
instrument readings for  which biased soil  sampling is  performed. A 
complete discussion of the 35 pCi/g level is found i n  the response 
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t o  the U.S. EPA Comment on Section 4.2.1.1 of  the Work Plan. This 
coment  was discussed a t  l e n g t h  d u r i n g  the July 22, 1987,  comment 
resolut ion meeting w i t h  USEPA and Ohio E P A .  

RESOLUTION : 

( b )  No change i n  t e x t  i s  required f o r  th i s  response. 

RESPONSE : 

( c )  As described i n  the Radiation Measurement Plan, an underlying 
object ive is the co l lec t ion  of screening-level s o i l s  da ta  t o  del imit  
areas of elevated radionuclide concentration for  purposes of 
focusing surface soi 1s sampl i n g  t o  contaminated areas.  More recent  
and extensive sampling i n  and near the town of Ross have not 
exhibited elevated uranium leve ls  close to  the s ing le  reading noted 
i n  the comment. 
known. Nevertheless, contingencies are  avai lable  i n  the  sampl ing  
plan t o  extend f i e ld  measurements and sampling t o  the eas t  i f  the  
screening level continues to  be exceeded beyond the 300-foot 
boundary of the production area and incinerator  area.  
and biased sampling, data  isoconcentration p lo ts  w i l l  be produced as  
the basis  f o r  subsequent evaluation and preparation of remedial 
act ion a l te rna t ives .  
22, 1987, comment resolut ion meeting. 

The source of uranium i n  the s ingle  sample is not 

Using random 

T h i s  comment was a l so  discussed a t  the July 

0 RESOLUTION: 

( c )  No change i n  t e x t  is required f o r  this response. 

COMENT: 

SECTION/FIGURE: Section 2.3 PAGE: 1.2-2 
The storm water re tent ion area should be added t o  the f ine  g r i d  sampling 
(Figure 2.1) t o  s a t i s fy  the f i r s t  object ive of the sampling-plan. 
a l so  should explain why f l y  ash p i l e  areas are  not added t o  the f i n e  gr id  
sampling. Under the radiat ion measurement plan, these areas a re  included 
f o r  rad ia t ion  measurements. 

DOE - 

RESPONSE : 

The overal l  storm water re tent ion area has not been determined t o  be a 
poten t ia l  area of elevated surface s o i l  contamination to  the ex ten t  t h a t  
would warrant f i ne  g r i d  sampling. The retent ion basin i t s e l f  is  a control 
f a c i l i t y  t h a t  prohibi ts  (except under extreme conditions) contaminant 
re lease.  I t  i s  be ing  investigated separately under the Ohio E P A  
Di rec tor ' s  F i n d i n g s  and Orders. T h e  stormwater ou t f a l l  d i tch  has been 
previously surveyed by DOE and wi l l  be sampled again as  par t  of the 
Surface Water and Sediment Sampling Plan. 

The f l y  ash p i l e s  and surrounding areas ,  recently surveyed and sampled 
under the CIS, w i l l  again be sampled under the RI/FS, as shown i n  Figure 0 
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1.1, Areal  Coverage: Radiat ion Measurement Locations, Page 1.1-3. o f  t h e  
Rad ia t i on  Measurement Plan. 
in format ion,  w i l l  be a v a i l a b l e  t o  USEPA and Ohio EPA when completed. 

These r e s u l t s ,  together w i t h  R I / F S  

RESOLUTION : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COWENT: 

SECTION/FIGURE: Sect ion 2 . 3  PAGE: 1.2-4 
The phrase "sample l oca t i ons  on the  g r i d "  needs c l a r i f i c a t i o n .  
s t a t e  i f  samples w i l l  be taken a t  the i n t e r s e c t i o n s  o f  the g r i d .  The 
number o f  samples ( t o t a l )  should be expressed as a n t i c i p a t e d  maximums ( a  
maximum of 200 samples). 

DOE should 

RESPONSE : 

W i t h i n  the  def ined biased sampling areas, t he re  are two methods o f  
determin ing l oca t i ons  f o r  t ak ing  surface so i  1 samples. 
survey i n d i c a t e s  areas w i t h  elevated concentrat ions o f  rad ionucl ides,  t h e  
f lagged area corresponding t o  the  h ighest  reading w i t h i n  a g r i d  w i l l  be 
sampled. 
g r i d s ,  then a random sample w i l l  be taken w i t h i n  the  g r i d s .  The l o c a t i o n  
o f  t h e  random sample w i l l  be determined by generat ing random values o f  t h e  
( X , Y )  coord inates f o r  the l o c a t i o n  w i t h i n  t h e  gr ids.  It i s  est imated t h a t  
200 s o i l  sample l oca t i ons  w i l l  be requ i red  t o  adequately cha rac te r i ze  t h e  
r a d i o l o g i c a l  contaminat ion o f  sur face s o i l  i n  t h i s  area. 

I f  the  r a d i a t i o n  

I f  there are uniform, e levated readings across e n t i r e  100-foot 

a 
RES0 L U T I  ON : 

The above d iscuss ion has been entered i n t o  Sect ion 2.3. 

COMENT: 

SECTION/FIGURE: Sect ion 2.3 PAGE: 1.2-2 
The a r i d  system on F iqure 2-1 i s  n o t  drawn t o  scale. DOE should address a 
r a t i G n a l e  ?o r  s e l e c t i i g  on l y  200 s o i  1 sample l oca t i ons  ( i n c l u d i n g  biased 
sample l o c a t i o n s ) .  
area, sewage treatment area, and per imeter  o f  t he  waste storage area, we 
est imate t h a t  t he re  are more than 700 g r i d  i n te rsec t i ons .  
sample l o c a t i o n s  may be inadequate t o  ensure t h a t  a s t a t i s t i c a l  
rep resen ta t i on  o f  t he  area i s  obtained. 

Based on a 100-foot g r i d  system f o r  the p roduc t i on  

The 200 s o i l  

RESPONSE : 

Biased s o i l  sampling w i l l  be performed as i nd i ca ted  by e levated r a d i a t i o n  
survey instrument readings and w i l l  be rep resen ta t i ve  o f  areas w i t h  
e levated readings. Random sampling o f  extens ive areas o f  e levated l e v e l s  
w i l l  be s u f f i c i e n t  t o  s t a t i s t i c a l l y  cha rac te r i ze  the  area w i thou t  sampling 
every g r i d  po in t .  
s t a t i s t i c a l  ana lys i s  us ing h i s t o r i c a l  data. This  i s  explained i n  Sec t ion  
4.2.1 o f  t h e  rev i sed  Work Plan. 

The dens i t y  o f  t h e  sampling g r i d  was based on a 

T h i s  conunent was addressed a t  t h e  July a 
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22, 1987, comment resolution meeting w i t h  USEPA and Ohio  E P A .  
390 

RES0 L U T I  ON : 

No change i n  text is required f o r  t h i s  response. 

COMENT: 

SECTION/FIGURE: Para. 4 PAGE: 1.2-4 
The sampling p l a n  for  the production area, sewage treatment area, and 
perimeter of the waste storage area s ta tes  that  only  t e n  soi l  samples w i l l  
be analyzed for  chemical constituents. This i s  not a sufficient number of 
samples to  adequately determine the areal and vertical extent of hazardous 
substance contamination a t  the s i t e .  
portion of the s a m p l i n g  plan t o  adequately characterize the s i t e  w i t h  
respect to  hazardous constituents. I f  U.S. DOE intends t o  incorporate 
previously collected data, the sampling plan should clearly indicate on a 
map the previously sampled areas, and the areas where the new samples w i l l  
be taken. U.S. E P A  must be assured of the r e l i a b i l i t y  of previously 
collected data. 

The U.S. DOE needs to  expand t h i s  

RESPONSE : 

A t  the present time, ten surface soi l  sample locations, as determined from 
an evaluation of the CIS data from the waste storage areas, are considered 
suff ic ient  for  confirmatory purposes. This approach i s  considered 
adequate, since hazardous chemical contaminants are expected t o  be found 
i n  surface s o i l s  only i f  a direct  transport pathway exists from waste p i t  
areas or other waste storage areas. 

The extent and nature of the analyses for  chemical constituents was 
reviewed w i t h  the U.S. E P A  and Ohio €PA on July 22, 1987. 
that  sampl ing  for HSL parameters w i l l  be performed for 10 surface soil  
samp 1 es . 

I t  was agreed 

RESOLUTION : 

No change i n  text  i s  required for  this response. 

COMENT: 

SECTION/FIGURE: Para. 3 and - PAGE: 1.2-4 
Para. 5 

One hundred-foot survey g r i d s  have been selected b u t  not just i f ied.  
Just i f icat ion for  the 100-foot g r i d  must be provided. A g r i d  the w i d t h  of 
the proposed serpentine survey pattern may give a more detailed (and, 
therefore, more useful) data set .  The plan d i d  not address the number of 
soi l  samples t o  be collected for chemical analysis for the remaining areas 
w i t h i n  the FMPC s i t e  boundary. 

RESPONSE : a 
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The 100-foot g r i d ,  as surveyed, wi l l  be further divided into 25-foot g r i d s  
by the survey teams for actual measurements. The surface of each 100-foot 
g r i d  (sixteen %-foot grids) w i l l  be surveyed i n  i ts  entirety u s i n g  
portable radiation survey instruments. The resul ts  for  each 25-foot g r i d  
w i l l  be recorded. This c lar i f icat ion is given i n  the attached procedures 
(Radiation Measurement Task, Fernald RI/FS, August , 1987). 

RE SO LUT I ON : 

No change i n  text  is required for  this  response. 

COHENT : 

SECTION/FIGURE : Section 2.4 PAGE: 1.2-5 
In the second paragraph of th is  section, two different  methods of soi l  
sample collection are described. Why wi l l  two different  methods be used 
when the only difference appears t o  be that  some samples must be from six- 
inch cores and others from two-inch cores? This section must be 
cl  ar i f ied. 

RESPONSE : 

The only difference between the two methods for  collecting surface s o i l  
samples is the depth of each of the three samples a t  each sampling 
location. Sampling a t  depths of 0-5 cm, 5-10 cm, and 10-15 cm i n  areas 
between the 100-foot g r i d  areas and the FMPC property boundary i s  
consistent w i t h  accepted surface soi l  sampling practice for  areas expected 
t o  have had atmospheric deposition of contaminants or  not expected t o  have 
had soil  m i x i n g  (ASTM method). 
d i lu te  surface deposited contaminants and cause analytical resul ts  t o  be 
underestimates of the actual surface concentrations. Additionally, the 
choice of 0-5 cm, 5-10 cm, and 10-15 cm for  these areas is consistent w i t h  
the surface soi l  sampling procedures performed o f f s i t e  as part of recent 
investigations. 

Greater depths f o r  each sample would 

Sampling a t  depths of 0-15 cm, and 30-45 cm for  the 100-foot g r i d  areas, 
is  chosen because of the likelihood of onsite ac t iv i t ies  i n  the areas 
which could have cause surface soi l  layers t o  be mixed. I t  is a standard 
soi l  sampling procedure f o r  areas known to be contiaminated ( i  .e.biased 
sampling), and i s  used i n  DOE’S UMTRA program. 

RESOLUTI ON : 

398 

No change i n  text i s  required for this response. 
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390 
COWENT: 

PAGE: 1.2-3 and 1.2-6 SECTION/FIGURE: Figures 2 .1  and - 
2.2 

Areas where six-inch-deep cores wi l l  be obtained should be coincident w i t h  
the areas of surface soi l  sampling using the f ine  g r i d  system of Figure 
2.1. Likewise, areas where two-inch-deep cores are taken should be i n  
those areas w i t h i n  the coarse g r i d  system as identified i n  Figure 2.1. 

RESPONSE : 

T h i s  i s  correct and has been included i n  the sampling plan. 

RESOLUTION : 

The above responses have been incorporated into Figures 2.1 and  2.2 of the 
Surface Soils Sampling Plan. 
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390 
GENERAL COWENTS: 

a) The main purpose o f  a ground water qua i t y  i n v e s t i g a t i o n  i s  t o '  
determine the  ex ten t  o f  contamination, r a t e  o f  m ig ra t i on ,  and 
concentrat ion o f  any contaminant. 
does n o t  c l e a r l y  r e f l e c t  t h i s .  
coverage on s i t e  appears comprehensive, no a d d i t i o n a l  moni t o r i  ng 
w e l l s  are proposed f o r  i n s t a l l a t i o n  of f  s i t e .  Three o f f - s i t e  w e l l s  
are known t o  be contaminated. A determinat ion o f  the ex ten t  o f  
contaminat ion i s  essen t ia l  t o  t h i s  i n v e s t i g a t i o n .  This  i n fo rma t ion  
must be used t o  determine what dose i s  l i k e l y  t o  be received by 
users o f  these w e l l s  and i s  essen t ia l  t o  performing an exposure 
( r i s k )  assessment of t he  s i t e .  

The ground water sampling p l a n  
While ground water mon i to r i ng  w e l l  

RESPONSE : 

An o f f - s i t e  ground water moni tor ing we l l  program is def ined i n  Attachment 
1. 
t h e  J u l y  22, 1987 RI/FS work p l a n  comment issue meeting. 

The proposal i s  cons i s ten t  w i t h  comments and responses addressed a t  

RE SO LUT I ON : 

a) D e t a i l s  on expansion o f  the o f f s i t e  moni tor ing network have 
been incorDorated i n  Sect ion 4.2.1.3 o f  t h e  Work Plan and Sect ion 
3.2 o f  the'  Ground Water Sampling Plan. 

GENERAL COWENTS: 

b) Ground water i n v e s t i g a t i o n s  need t o  de f i ne  if a cone o f  depression 
e x i s t s  around the  product ion w e l l s  and what e f fec t  t h i s  has on f l o w  
pa t te rns  i n  shal low and intermediate aqui fers .  

RESPONSE : 

Ground water modeling w i l l  be used t o  evaluate the  i n f l u e n c e  o f  t he  on- 
s i t e  p roduc t i on  w e l l  on the  shal low and in termediate f lows systems. I f  
t h e  modeling i s  inconclusive,  DOE w i l l  propose a d d i t i o n a l  w e l l s  t o  d e f i n e  
i f  a cone o f  depression e x i s t s  around the  product ion we l l s .  

RESOLUTION : 

The above response i s  discussed i n  Sect ion 4.4.2 Ground Water Modeling o f  
t h e  Work Plan. 

GENERAL COHENTS 

c) When exceedances o f  d r i n k i n g  water standards are discovered, they 
should be noted. DOE standards o f  1,200 p C i / l  f o r  uranium i n  
d r i n k i n g  water are n o t  appropr ia te f o r  comparisons and dec is ions on 
h e a l t h  impacts s ince U.S. EPA i s  proposing new d r i n k i n g  water 
standards f o r  uranium i n  t h e  10 t o  100 p C i / l  range. 
r e p o r t  any l e v e l s  o f  uranium above 10 pCi / l .  

DOE should 
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Actual  r e s u l t s  o f  the l abo ra to ry  ana lys i s  w i l l  be repor ted w i thou t  regard 
t o  usage standards. 

RES0 LUTI ON : 

The above response has been incorporated i n t o  Sect ion 3.10 o f  the  Sampling 
Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 3.0 PAGE: 1.3-3 
Well 131 i s  unlabeled i n  F igure 3.2. Wells 310 and 401 are shown i n  
F igure 3.2 bu t  no t  i n  F igure 3.1. 
some designat ions mean, such as lO(310) and lO(410). 

Also, i t  i s  unc lear  i n  F igure 3.2 what 

RESPONSE : 

Figures 3.1 and 3.2 have been corrected and c l a r i f i e d .  
designat ions 10( 310) and 10( 401) are i n c o r r e c t  and have been changed. 

The w e l l  

RESOLUTION : 

The above response has been incorporated i n  Figures 3.1 and 3.2 o f  the  
Ground Water Sampl i n g  Plan. 

COWENT: 

SECTION/FIGURE: Sect ion 3.0 PAGE: 1.3-7 
Wells 220 and 320 are shown i n  F igure 3-3 bu t  are no t  i n  Table 3-1. 

RESPONSE : 

Table 3-1 has been updated and corrected. 

RESOLUTION : 

The above response has been incorporated i n  Table 3-1 o f  the  Ground Water 
Sampling Plan. 

COWENT: 

SECTION/FIGURE: Sect ion 3.2.2 PAGE: 1.3-9 
DOE should i n s t a l l  one three-wel l  c l u s t e r  south o f  t he  waste p i t  area a t  
Well 205. 
" i s o l a t e "  ground water contaminat ion e f f e c t s  from P i t s  4, b u t  n o t  from 
P i t s  1, 2, 3, 5, o r  6. Therefore, t h e  o b j e c t i v e  o f  these w e l l s  as s t a t e d  
i n  t h i s  paragraph w i l l  n o t  be met. 

The proposed shal low w e l l s  given i n  F igure 3.2 w i l l  o n l y  

RESPONSE : a 
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Twelve additional 100-series wells are currently planned for  the waste p i t  
area t o  isolate  the ground water contamination effects  of the individual 
pi ts .  

Three well c lusters  are planned f o r  Well Sites 4 ,  34, 11, 38, and 10 i n  
the waste p i t  area. These proposed cluster well locations w i l l  adequately 
surround the waste p i t  area and provide the necessary information required 
t o  assess the chemical quality of water i n  the three ground water horizons 
identified.  These proposed well locations were reviewed and agreed to  
d u r i n g  the July 10, 1987 s i t e  walkover w i t h  U.S. E P A  and OEPA.  

RESOLUTION : 

The above referenced well locations are included i n  figures 3.1-3.4 and 
Table 3-1. 

COWENT: 

SECTION/FIGURE: Section 3.2.8 PAGE: 1.3-11 
Additional of f - s i te  wells must be installed t o  determine the extent of 
contamination south of the s i t e .  A minimum of three well c lusters  should 
be placed to  define the limits of the contaminant plume. The FFCA, SOW, 
Task 3b.7, c a l l s  for  preparation of chemical concentration isopleth maps 
that  extend off s i t e  as necessary to  identify areas of contaminant 
transport. 
s i t e  we1 1s t o  adequately characterize any plumes that  may extend beyond 

DOE needs to ensure that there are a suff ic ient  number of off-  a the s i t e  boundary. 

RESPONSE : 

DOE has developed an off-s i te  monitoring well program which is  consistent 
w i t h  comments and concerns addressed a t  the July 22, 1987 meeting. 
(At t ac hmen t I ) 

RESOLUTION: 

The of f -s i te  groundwater monitoring well program has been incorporated 
into Section 3.2 of the ground water sampling program. 

COWENT: 

SECTION/FIGURE: Section 3.2.10 - PAGE: 1.3-11 
Background concentrations should also be established f o r  radioloqical 
constituents. Since background data are needed for  s t a t i s t i c a l  and 
modeling purposes, a 100-series well i n  the 266/366 nest should be added 
(Figure 3.3). A true 100-series upgradient well would aid i n  the 
contamination assessment. 

RESPONSE : 

No 100- ser ies  wells w i l l  be installed a t  Site 66. Ground water flow i n  
the t i l l  may be very local, i .e.,  water i n  the t i l l  a t  S i te  66 may never 
reach the p i t  area due t o  the presence of Paddy's Run between the two 
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sites. The RCRA background 100- s e r i e s  well wi l l  be a t  S i t e  24. T h i s  
location was agreed t o  during the July 10, 1987 s i te  walkover w i t h  
USEPA. Other background t i l l  wells wil l  be well 111 and well 152 

RESOLUTION : 

The location of well s i t e  24 i s  shown in  Figure 3.1. 

COMENT: 

SECTION/FIGURE: Para. 3.2.12 &: 1.3-12, Para. 4 
Two addi t ional  wells are needed downgradient  of the  f l y  ash p i l e s ;  one 
t i l l  well downgradient of Fly Ash P i l e  No. 2 and one sand and gravel well 
downgradient of Fly Ash P i le  No. 1. 

RESPONSE : 

Location of Well 145 has been moved t o  a locat ion south of f l y  ash p i l e  
No. 2 so t h a t  water qual i ty  in the t i l l  downgradient of t h i s  waste s i t e  
can be examined. Well Cluster 16, which contains a 200-series wel l ,  i s  
located generally downgradient of Fly Ash P i le  No. 1. These well 
locat ions were agreed t o  during the July 10, 1987 s i t e  walkover w i t h  OEPA 
and U.S. EPA. 

RESOLUTION : a These well locations are shown i n  Figure 3.1. 

COMENT: 

SECTION/FIGURE: Section 3.2.14 PAGE: 1.3-13 
To provide addi t ional  upstream control on Paddy ' s  Run and t o  maintain 
ground water upgradient control ,  i t  would be appropriate t o  i n s t a l l  
Wells 266 and 366 adjacent t o  the creek. Also, by adding a 100-series 
well a t  t h i s  locat ion,  DOE could a t t a i n  important information on the 
re la t ionship  between the creek and the waterbearing u n i t ( s )  within the 
t i l l .  

RESPONSE : 

Wells 266 and 366 have been located away from Paddy ' s  Run so t h a t  
upgradient regional ground water qua l i t y  could be examined. 
these wel ls  adjacent t o  Paddy's Run may result i n  sampling local recharge 
water from Paddy's Run i n  the 200 s e r i e s  well rather t h a n  regional 
groundwater qual i t y .  

Locating 

The re la t ionship  of the creek and local water bearing un i t s  wil l  be 
examined by u s i n g  wells a t  S i t e s  9 and 14. 

RESOLUTION : 
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The above response has been incorporated in to  sect ion 3.2.14 of the  
sampling plan. 

COMENT: 

SECTION/FIGURE: Section 3.2.15 PAGE: 1.3-14 
The locat ions of water level recorders i n  Paddy's Run i s  unclear. The 
relocated Well Nest 166/266/366 should be instrumented w i t h  water level 
recorders. Additionally, Paddy's Run should be monitored f o r  flow 
(volume) both upstream and downstream of the areas of ground water 
discharge/recharge. DOE should provide water level recorders a t  
Wells 109, 209, and 309. 

RESPONSE : 

Water level recorders wi l l  be ins ta l led  i n  Wells 109, 209, 309, 114, and 
214 located adjacent t o  Paddy's Run.  Additionally, stream stage wi l l  be 
monitored a t  these s i t e s  so that  stream/aquifer re la t ionships  can be 
evaluated. 

Well Cluster 266/366 w i l l  not be located near Paddy's Run and w i l l  not be 
instrumented ( see  response t o  section 3.2.14 page 1.3-13). 
agreed t o  during the Ju ly  10, 1987 s i t e  walkover w i t h  USEPA and OEPA.  

This was 

RESOLUTION : 

The above response has been incorporated i n  sect ion 3.2.15 of the Ground 
Water Sampling Plan. 

COWENT: 

SECTION/FIGURE: Section 3.2.17 - PAGE: 1.3-14 
Off-s i te  wells t o  examine ground water qua l i ty  a re  a l so  required; they may 
be useful t o  resolve the contention tha t  the Albright 8, Wilson well 
contamination arose from contamination i n  the aquifer ,  ra ther  than 
in t rus ion  of the company's materials i n t o  the well. 

RESPONSE : 

An o f f - s i t e  ground water monitoring program i s  proposed and provided a s  
Attachment I t o  the conunent responses. 

RESOLUTION : 

Description of the o f f - s i t e  groundwater monitoring well program has been 
incorporated in to  section 3.2.18 of the  sampling plan. 

COWENT: 

SECTION/FIGURE: Section 3.3.1 PAGE: 1-3-15 
In  the eleventh l ine  of the f i r s t  paragraph, there i s  a reference t o  "the 
d i s t r ibu t ion  consti tuent." DOE should-define t h i s  term. 
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RESPONSE : 

The l i n e  should read ' I .  . . u n t i l  the d i s t r i b u t  
t i l l. . . I 1  

on o f  cons t i t uen ts  i n  t h e  

RESOLUTION : 

The above response i s  incorporated i n  sec t i on  3.3.1 o f  t he  Ground Water 
Sampling Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 3.3.2 PAGE: 1.3-15 
The p l a n  does not  e x p l a i n  how the augers w i l l  be decontaminated. 
t h e  phrase "auger bor ing borehole advancement" i s  redundant and should be 
reworded. 

Also, 

RESPONSE : 

The QAPP addresses decontamination of d r i l l i n g  equipment (Sect ion 5.2, 
D r i  11 i ng Procedures). 

The d r i l l i n g  method which w i l l  be used t o  i n s t a l l  t i l l  w e l l s  has been 
changed from auger t o  cable t o o l  d r i l l i n g s .  The paragraph desc r ib ing  
d r i l l i n g  methods w i l l  be changed t o  r e f l e c t  t h i s  m o d i f i c a t i o n  i n  t h e  f i e l d  
program. 

RESOLUTION: 

The above response has been incorporated 
Water Sampling Plan. 

COMENT: 

n sect  on 3.3.2 o f  t he  Ground 

SECTION/FIGURE: Sect ion 3.3.2 &: 1.3-15 and 1.3-16 
The l a s t  sentence on Page 1.3-15, which cont inues onto the next  page, 
descr ibes removal o f  t h e  d r i l l  cu t t i ngs .  
sentence t h a t  s ta tes  t h e  c u t t i n g s  w i l l  a l s o  be con ta ine r i zed  u n t i l  
ana lys i s  has been completed and t h a t  they w i l l  be disposed o f  proper ly .  

The p l a n  should i nc lude  a 

RESPONSE : 

A l l  c u t t i n g s  i n  t h e  waste p i t  and product ion areas w i l l  be con ta ine r i zed  
u n t i l  ana lys i s  has been completed and then disposed o f  proper ly .  
ou ts ide  t h e  waste p i t  and product ion areas w i l l  be s t a b i l i z e d  i n  p lace 
u n t i l  ana lys i s  has been completed and then disposed o f  proper ly .  

Cu t t i ngs  

RES0 LUTI ON : 

The above responses have been incorporated i n  sec t i on  3.3.2 of t he  Ground 
Water Sampling Plan. 

USEPA -50- 396 



USEPA COMMENT RESPONSE TO GROUND WATER SAMPLING PLAN 

330 

COWENT: 

SECTION/FIGURE: Section 3.3.2 - PAGE: 1.3-16 
The plan does not explain how d r i l l i n g  tools and casing w i l l  be 
decontaminated. I t  should also s ta te  that the decontamination f l u i d s  wil l  
be containerized and disposed of properly. 

RESPONSE : 

As described i n  Section 5.2, of the QAPP, d r i l l i n g  tools ,  casing, and well 
screens for  each monitoring well w i l l  be cleaned w i t h  a h i g h  pressure, hot 
water wash before d r i l l i n g  and well completion. Decontamination w i l l  be 
performed on constructed pads where a1 1 wastewater wi l l  be col lected, 
treated,  and disposed of according t o  existing NPDES permits. 

RESOLUTION : 

T h i s  comment response has been incorporated into section 3.3.2 of the 
sampling plan. 

COWENT: 

SECTION/FIGURE: Section 3.3.3 PAGE: 1.3-16 and 1.3-17 
T h i s  section proposes that PVC casings and screens be used for  the 
monitoring wells. 
monitoring wells be constructed w i t h  teflon or s ta inless  s teel  316, not 
PVC. Although existing PVC wells are currently b e i n g  used a t  the s i t e ,  
the new wells should be constructed to  ensure unbiased resul ts  for  the 
analyses of a l l  hazardous substances being monitored. 
adsorb and release trace amounts of various organic constituents, i t  
should not be used when monitoring for organics. 
screens i n  excess of ten fee t  i n  length may di lute  the contaminant of 
interest .  
maintained. No cement grout mixtures should be placed i n  the saturated 
zone. Untreated bentonite s lur r ies  may be used to  seal the annulus i n  the 
saturated zone. This wil l  prevent any effects of pH i n  the water 
chemistry caused by the contact of cement w i t h  ground water. Sand pack 
materials, grouts, and cement should  be analyzed a t  the same time as 
ground water samples, not a f t e r  the sample analysis is  completed. The 
intermediate wells must extend f ive feet  above the water table t o  allow 
for  seasonal fluctuations. 

However, Task 3c of the SOW specified that  the 

Since PVC p i p e  can 

Additionally, the use of 

Therefore, screen lengths of five t o  ten feet  must be 

RESPONSE : 

100-Series wells wi l l  have screen lengths ranging from avout two t o  
ten feet .  

Stainless steel  well screens and casing wi l l  be used t o  construct 
the monitoring we1 1s. 

100- and 300-series wells wil l  have ten feet  o r  less of well 
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screen. 200-series wel ls  w i l l  have 15 f e e t  of w e l l  screen; f i v e  
fee t  above the w a t e r  tab le  and ten f e e t  below. 

0 Cement grout w i l l  not  be used i n  the borehole. American Co l l o id  
Company Volclay grout w i l l  be used as the annular sealant, as 
discussed under separate cover. 

0 Sand pack mater ia ls  and grouts w i l l  be analyzed f o r  contamination a t  
the s t a r t  o f  the d r i l l i n g  program. 

0 200-Series w e l l s  w i l l  requi re  15 f e e t  o f  screen i f  f i v e  f e e t  i s  
required above the water table.  

0 300- and 400- Series w e l l s  w i l l  have screens ten f e e t  long. 

RESOLUTION : 

The above responses have been incorporated i n  sect ion 3 . 3 . 3  o f  the Ground 
Water Sampling Plan. 

COMENT: 

SECTION/FIGURE: Section 3 . 3 . 3  - PAGE: 1.3-17 
DOE should c l a r i f y  and expand on i t s  we l l  development techniques. 
p lan  should describe how pumping and f lush ing  w i l l  be accomplished and how 
long i t  w i l l  continue. I f  any water i s  added during d r i l l i n g ,  a t  l eas t  
f i v e  times the amount of water added must be removed and three constant 
readings o f  pH, conduct iv i ty ,  and temperature obtained p r i o r  t o  ceasing 
development o f  the w e l l .  

The 

RESPONSE : 

Monitor ing wel ls  w i l l  be developed by overpumping and b a i l i n g  u n t i l  a 
t u r b i d i t y  o f  5 NTUs i s  achieved. Five times the water volume added dur ing 
d r i l l i n g  and development w i l l  be removed from the w e l l .  
s i t e  contamination has not a f fected the pH, conduct iv i ty ,  o r  temperature 
o f  the formation water, DumDinq w i l l  continue u n t i l  s t a b i l i z a t i o n  o f  these 

I n  areas where 

. I  

const i tuents  i s  achieved: 

RESOLUTION: 

The above response has been incorporated i n  sect 
Water Sampling Plan. 

COMENT: 

PAGE: I SECTION/FIGURE: Section 3 . 3 . 5  - 
In add i t i on  t o  the top o f  the we l l  casing, land e levat ion should a lso be 
surveyed. The p lan should ind ica te  how t h i s  loca t ion  w i l l  be marked. The 
p lan does not ind icate t h a t  the length o f  w e l l  casing s t ickup w i l l  be 
recorded i n  the f i e l d  notebook. 
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116. 

RESPONSE : 

Ten w e l l s  are proposed f o r  s lug  t e s t  analysis.  
Sect ion 3.4.2 o f  t he  sampling plan. 
program w i l l  be made based on i n fo rma t ion  obtained du r ing  the  d r i l l i n g  
program. This  m o d i f i c a t i o n  i s  espec ia l l y  important s ince 12 w e l l s  have 
been added t o  the  moni tor ing network. 
be considered along w i t h  other  100 se r ies  wel ls .  A d d i t i o n a l l y ,  some i n  
s i t u  pe rmeab i l i t y  t e s t i n g  may be performed du r ing  d r i l l i n g  operat ions.  

These w e l l s  are l i s t e d  i n  
Some m o d i f i c a t i o n  o f  t he  t e s t i n g  

The f i v e  we1 1 s proposed by EPA w i  11 

RESOLUTION : 

The above response has been incorporated i n  sec t i on  3.4.2 o f  t he  Ground 
Water Sampling Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 3.4.2 &: 1.3-20, Para. 1 
We would expect t h a t  any discharge from the s i t e  would comply w i t h  any 
app l i cab le  NPDES p e r m i t t i n g  requirements. 
sentence t o  t h e  end o f  t h i s  paragraph, “Any discharge w i l l  comply w i t h  a l l  
NPDES pe rm i t  requirements and a NPDES permi t  w i l l  be i n  place p r i o r  t o  
discharge. 
s p e c i f i e d  i n  the  NPDES permi t w i  11 be container ized. ‘I 

Therefore, add the  f o l l o w i n g  

Any discharge which would exceed the  discharge l i m i t s  

RESPONSE : 

The suggested sentence has been added t o  the  sampling plan. 

RESOLUTION : 

The above response has been incorporated i n  sec t i on  3.4.2 o f  t he  Ground 
Water Sampling Plan. 

COMENT: 

SECTION/FIGURE: 3.5 - PAGE: 1.3-20 and 1.3-21 
Procedures should descr ibe how DOE w i l l  handle any water purged from t h e  
w e l l s  and how DOE w i l l  p rope r l y  dispose of water a f t e r  it. i s - p u l l e d  from 
t h e  w e l l .  The f o u r t h  b u l l e t  (Page 1.3-21) i t e m  i s  c o n t r a d i c t o r y  t o  
purg ing procedures descr ibed on Page 1.3-20. 
a t  l e a s t  t h r e e  w e l l  casing volumes w i l l  be removed; however, i f  pH, 
temperature, and s p e c i f i c  conductance have n o t  s t a b i l i z e d ,  purg ing w i l l  
cont inue u n t i l  they do. 

The p l a n  should spec i f y  t h a t  

RESPONSE : 

Purge water i n  the  waste p i t  and product ion areas w i l l  be drummed, 
analyzed, and disposed o f  p roper l y  based on the  degree o f  
contaminat ion present. Outside the waste p i t  and product ion areas 
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t he  purge water w i l l  be disposed on the ground, i n  an area t h a t  
cannot discharge t o  Paddy's Run. 

0 The purg ing procedure described on Page 1.3-20 would be used f o r  low 
y i e l d  w e l l s  on ly ,  i.e., 100-series we l l s .  

0 The i n t e n t  of t he  purging i s  t o  remove a t  l e a s t  three we l l  volumes 
i f  poss ib le  and t o  o b t a i n  a representat ive sample of the format ion 
water. 
temperature, o r  s p e c i f i c  conductance, then purg ing would cont inue 
( i f  recharge i s  adequate) u n t i l  these parameters s t a b i l i z e .  

I f  poss ib le  s i t e  contamination has n o t  a l t e r e d  the pH, 

RESOLUTION : 

The above responses have been incorporated i n  sec t i on  3.5 o f  the Ground 
Water Samp 1 i ng P 1 an. 

COWENT: 

SECTION/FIGURE: 8 t h  B u l l e t  - PAGE: 1.3-21 
Pumping r a t e s  should no t  exceed 100 m i l l i l i t e r s  per minute t o  prevent 
poss ib le  v o l a t i l i z a t i o n  o f  organic contaminants. 

RESPONSE : 

When samples are c o l l e c t e d  t o  t e s t  f o r  v o l a t i l e  organic  contamination, t he  
pumping r a t e  o f  t h e  sampling pump w i l l  be reduced t o  100 m i l l i l i t e r s  per  
mi nu t e  . a 

RESOLUTION : 

The above response has been incorporated i n  sec t i on  3.5 o f  t he  Ground 
Water Sampling Plan. 

COMENT: 

SECTION/FIGURE: Sect. 3.5 1 s t  B u l l e t  PAGE: 1.3-22 
P r i o r  t o  purg ing o r  sampling a we l l ,  t he  equipment must be p roper l y  
decontaminated. When inorganics are o f  concern, the equipment should be 
washed w i t h  nonphosphate detergent and r i n s e d  w i t h  0.1N hydroch lo r i c  a c i d  
o r  n i t r i c  acid,  t ap  water, and d i s t i l l e d  water. I f  organics are o f  
concern, t h e  equipment should be washed w i t h  nonphosphate detergent and 
r i n s e d  w i t h  tap  water, d i s t i l l e d  water, acetone, and p e s t i c i d e - q u a l i t y  
hexane. I t  i s  unclear  whether the equipment w i l l  be al lowed t o  d r y  before 
being reassembled o r  wet and then wrapped i n  aluminum f o i l  o r  some o the r  
i n e r t  ma te r ia l .  

RESPONSE : 

A f i n a l  r i n s e  i n  hexane as proposed above may e x t r a c t  substances from t h e  
p l a s t i c  sheet ing o r  t he  o i l  f i l m  present on aluminum f o i l .  A d d i t i o n a l l y ,  
acetone should no t  be used f o r  equipment decontamination because i t  
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conta ins t races  o f  t he  Hazardous Substance L i s t  (HSL) parameters i .e., 
ketones, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, and i s  i t s e l f  an 
HSL v o l a t i l e  organic  compound. 
methanol i n  the organic  decontamination procedure, i t  should be fo l lowed 
by a methanol r i nse ,  tap water r i n s e ,  and deionized water r i nse .  With t h e  
except ion o f  the concerns expressed above, the decontamination procedures 
w i l l  be modi f ied t o  inc lude a nonphosphate detergent r i n s e  f o r  inorganics.  

If hexane i s  used as a r i n s e  a f t e r  

Because the  f i n a l  two r i n s e s  i n  the decontamination procedure are tap  
water and deionized water, respec t i ve l y ,  i t  i s  n o t  necessary t o  a l l ow  t h e  
equipment t o  d ry  p r i o r  t o  reassembly and/or storage i n  aluminum f o i l .  

RES0 LUTI  ON : 

The a d d i t i o n  o f  a f i r s t  r i n s e  w i t h  non-phosphate detergent f o r  i no rgan ic  
contaminants has been incorporated i n  sec t i on  3.5 o f  the Ground Water 
Sampling Plan. 
decontamination procedures. 

No o the r  changes are proposed t o  the l i s t e d  

COMENT: 

SECTION/FIGURE: Sect ion 3.5 PAGE: 1-3-22 
It i s  unc lear  whether t h e  preservat ives w i l l  be added p r i o r  t o  the  
sampling events. HSL organic  samples and r a d i o l o g i c a l  samples must be 
preserved t o  a pH below 2.0. DOE should s t a t e  how i t  w i l l  ensure t h a t  
s u f f i c i e n t  a c i d  i s  p laced i n  the b o t t l e  before t h e  sample i s  added. a 

RESPONSE : 

HSL organic  samples are no t  preserved t o  pH less  than 2.0. 
p rese rva t i on  requirements are presented i n  Table 6-5, Sect ion 6.0, Pages 
41  t o  43. Metals and r a d i o l o g i c a l  samples are preserved t o  pH <2.0 w i t h  
n i t r i c  acid. 
t ime o f  t he  sampling event. pH paper and a d d i t i o n a l  n i t r i c  ac id  i s  
c a r r i e d  i n  t h e  f i e l d  and samples are checked f o l l o w i n g  c o l l e c t i o n  t o  
ensure t h a t  s u f f i c i e n t  a c i d  i s  present t o  mainta in  a sample pH l e s s  than 
2.0. 
precaut ionary procedure. 

Correct  

The p rese rva t i ves  are added t o  the  sample conta iners a t  t he  

The t h i r d  b u l l e t  on Page 1.3-22 w i l l  be modi f ied t o  r e f l e c t  t h i s  

RESOLUTION: 

The above response has been incorporated i n  sec t i on  3.5 of t he  Ground 
Water Sampling Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 3.5 - PAGE: 1.3-23 
L ine 6 of t h e  second paragraph on t h i s  page s ta tes  t h a t  t he  b a i l e r  w i l l  be 
decontaminated under "more" c o n t r o l l e d  condi t ions,  b u t  does n o t  exp la  n 
what "more" means. I n  add i t i on ,  the p l a n  should s t a t e  t h a t  t h e  
decontamination f l u i d s  w i l l  be conta iner ized and disposed of p r o p e r l y  
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390 
RESPONSE: 

The phrasing "previously decontaminated under more controlled conditions" - .  

r e fe r s  t o  decontamination and packaging of the sampl ing  equipment i n  the 
laboratory. 
"previously decontaminated i n  the laboratory." 

T h i s  phrase i s  ambiguous and has been changed t o  read 

The  decontamination procedures described on Page 1.3-22 include an 
additional entry s ta t ing  tha t  decontamination f l u i d s  w i l l  be containerized 
and disposed of under the f a c i l i t y ' s  NPDES permit or ex is t ing  Feed 
Materials Production Center waste disposal procedures, whichever is  more 
appropriate. 

RE SO LUT I ON : 

The above responses has been incorporated i n  section 3.5 of the Ground 
Water Sampling Plan. 

COMENT: 

SECTION/FIGURE: Section 3.8 PAGE: 1.3-25 
In Table 3.2, the holding time for  HSL base, e t c .  is  "10/40a." However, 
the "a" footnote s t a t e s  ex t rac t  w i t h i n  seven days. 
t h  i s i ncons i stency . DOE should c l a r i f y  

RESPONSE : 

The holding times i n  days fo r  HSL vola t i les  and HSL base-neutral/acid and 
pesticide/PCB extractables are  incorrect and should be seven days and 5/40 
days, respectively. The footnote has been changed to  read "Extract within 
five days. . .Ii 

RESOLUTION: 

The above.response has been incorporated i n  section Table 3.2 of the 
Ground Water Sampling Plan. 

COMENT: 

SECTION/FIGURE: Section 3.10 PAGE: 1.3-26, Para. 3 
The FFCA requires tha t  DOE analyze a l l  ground water samples f o r  HSL 
parameters. Since hazardous substances a re  not believed t o  be present i n  
s ign i f icant  quant i t ies  i n  ground water, a phased approach may be 
implemented. A t  a minimum, samples from the monitoring wells surrounding 
the waste p i t  area, sani tary l andf i l l ,  and sludge pond area must be 
analyzed f o r  HSL parameters ( this  statement excludes RCRA monitoring wells 
located adjacent t o  Waste P i t  No. 4) .  The remaining wells may be sampled 
and analyzed fo r  the proposed parameter 1 i st ( i  .e. , radi onucl ides,  
drinking water standards, etc.)  w i t h  the inclusion of Total Organic 
Halogen (TOX) and Total Organic Carbon (TOC). 
background) of pH, spec i f ic  conductance, TOX, o r  TOC a re  i d e n t i f i e d  i n  
these samples, t h e n  a subsequent HSL analysis shal l  be required. 

If elevated leve ls  (above 
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: -:-. . . . .  . 
I n  addition to  the s ix  wells proposed fo r  H S L  analysis i n  the Ground Water 
Sampling Plan, ten additional monitoring wells w i l l  be sampled one time 
f o r  H S L  parameters as agreed t o  a t  the July 22, 1987 Work Plan issue 
meeting. The wells selected for sampling are: 201, 204, 208, 210, 211, 
227, 234, 238, 242 and 252. These monitoring well locations were selected 
to  provide information about the presence or absence of HSL contaminants 
i n  the regional aquifer i n  the vicini ty  of the waste p i t s ,  sludge ponds 
and sani tary 1 andf i 11.  

RESOLUTION : 

The above response has been incorporated i n  Section 3.10 of the Ground 
Water Sampl i ng P 1 an. 

COHENT: 

SECTION/FIGURE: Section 3.10 - PAGE: 1.3-26, Para. 4 
Pesticides must be included i n  the HSL analysis.  

RESPONSE : 

HSL pesticides/PCBs will  be included i n  the sampling and analysis  program 
of monitoring wells surrounding the waste p i t  area,  sani tary l a n d f i l l ,  and 
sludge pond area as requested by U.S. EPA. The wells selected fo r  
sampling a re  discussed i n  the response t o  the comment on Paragraph 3 of 
page 1.3-26. 

RESOLUTION : 

The above response has been incorporated in section 3.10 of the  Ground 
Water Sampling Plan. 
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I n  t h e  past,  the Great Miami River  and Paddy's Run Creek both received 
discharges o f  waste from the FMPC. 
number o f  years, t he re  i s  a fundamental need t o  know t h e  f u l l  ex ten t  o f  
contamination, bo th  r a d i o l o g i c a l  contaminants and hazardous substances. 
The proposed work does n o t  i nvo l ve  i n v e s t i g a t i o n s  o f  t h e  f l o o d p l a i n s  
associated w i t h  the above-mentioned waterways t o  assess long-term 
accumulation. Sediment sampling i s  genera l ly  too sparse, s p e c i f i c a l l y ,  
t h e r e  are no sampling p o i n t s  i n  the three-mi le sec t i on  between FMPC 
e f f l u e n t  discharge t o  the town o f  New Balt imore. A d d i t i o n a l l y ,  planned 
r i v e r  bottom sediment sampling protocols  w i l l  no t  i d e n t i f y  peak 
concentrat ions o f  contaminants i n  the low f low, h igh depos i t i ona l  areas 
where r e c r e a t i o n a l  users are most l i k e l y  t o  come i n  contact  w i t h  them. 

Since the  p r a c t i c e  has occurred f o r  a 

RESPONSE : 

The moni tor ing o f  a major r i v e r  system f o r  low- level  contaminants prov ides 
an open-ended scoping issue t h a t  must be c a r e f u l l y  s t r a t e g i z e d  w i t h  
respect  t o  the  sampling ob jec t i ves  and l o c a l  condi t ions.  Consider t h e  
fo l l ow ing :  

. The p r i n c i p a l  d ischarge o f  i n t e r e s t  (i.e., the main 
e f f l u e n t  l i n e )  i s  a NPDES permi t ted discharge t h a t  should 
n o t  be expected t o  have observable e f f e c t s  on the  
r e c e i v i n g  waters. 

t h e  e f f l u e n t  l i n e  and t h e  upstream r i v e r  are such t h a t  any 
e f f e c t s  w i l l  n o t  be d i f f e r e n t i a b l e  w i t h i n  the l e v e l  o f  
accuracy o f  the sampling and a n a l y t i c a l  programs. 

pa t te rns  w i l l  always a l l ow  a chal lenge t o  the 
representat iveness o f  any data co l l ec ted ;  an abnormal 
" h i t "  could in t roduce an unnecessary r e a c t i o n  t h a t  may be 
d i f f i c u l t  t o  e x p l a i n  o r  trace. 

0 Ca lcu la t i ons  con f i rm  t h a t  the r e l a t i v e  mass loadings o f  

0 The s p a t i a l  and temporal v a r i a b i l i t y  o f  the contaminat ion 

0 Any surface water moni tor ing program o f  the Great M i a m i  
River,  regard less o f  i t s  s p a t i a l  and temporal 
comprehensiveness, would be expected t o  remain i n e f f e c t i v e  
i n  generat ing conclus ive i n fo rma t ion  due t o  the 
aforementioned lack  o f  a s i g n i f i c a n t  and measureable p o i n t  
d ischarge from the  FMPC. 

390 
- 

GENERAL COMENTS: 

0 A h igher  p r o b a b i l i t y  o f  f i n d i n g  detectable and 
d i f f e r e n t i a b l e  l e v e l s  o f  contaminants i s  through a 
sediment sampling program due t o  the long-term 
accumulation o f  contaminants i n  the sediments. However, 
t h e  p e r i o d i c  f l u s h i n g  o f  the s u r f i c i a l  sediments, as w e l l  
as a recen t  dredging operat ion o f  the e n t i r e  reach o f  t h e  
r i v e r  near the FMPC, g r e a t l y  reduce the p r o b a b i l i t y  o f  
assessing the  h i s t o r i c  d i s p o s i t i o n  o f  contaminants v i a  a 
sediment sampl i n g  program. 
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I n  
sed 
f o l  

0 

0 

i g h t  o f  the above concerns, i t  i s  proposed t h a t  the sur face water and 
ment sampling p l a n  f o r  the Great Miami River be l i m i t e d  t o  the 
owing key ob jec t i ves  : 

Detec t i on  o f  s i g n i f i c a n t  and p e r s i s t e n t  changes i n  r i v e r  
water q u a l i t y  due, f o r  example, t o  an undetected (and 
unexpected) p o i n t  source o r  ground water plume breakout. 

Conf i rmat ion t h a t  t he  main e f f l u e n t  l i n e  i s  n o t  causing 
l o c a l l y  degraded cond i t i ons  o r  small-scale surface water 
plumes t h a t  could a f f e c t  the under ly ing a q u i f e r  ( v i a  
inducement by pumping). 

Conf i rmat ion t h a t  any sediments outs ide the main channel 
and dredging zone do no t  conta in  s i g n i f i c a n t  l e v e l s  o f  
s i t e  contaminants. 

Each o b j e c t i v e  w i l l  be the focus o f  one phase o f  t he  s i t e  i n v e s t i g a t i o n .  
The ongoing surface water moni tor ing program, as mod i f i ed  i n  accordance 
w i t h  the  Surface Water and Sediment Sampling Plan, w i l l  be s u f f i c i e n t  t o  
accomplish the  f i r s t  o b j e c t i v e  of  de tec t i ng  long-term, p e r s i s t e n t  
changes. 
i n f l u e n c e  study o f  the main e f f l u e n t  l i n e ,  which i s  t o  be conducted by DOE 
i n  response t o  the D i r e c t o r ' s  Findings and Orders. 
has been prepared f o r  t h i s  study. 
data base on the sediments near the main e f f l u e n t  l i n e  o u t f a l l .  A r e v i s e d  
sediment sampling p lan  has been developed f o r  the R I  t o  address the  t h i r d  
ob jec t i ve .  I n  p a r t i c u l a r ,  f o u r  sampling s t a t i o n s  are now proposed between 
t h e  main e f f l u e n t  l i n e  and a p o i n t  below the  confluence w i t h  Paddy's 
Run. I n  addi t ion,  sediment samples w i l l  be c o l l e c t e d  from m u l t i p l e  p o i n t s  
across t h e  r i v e r ,  w i t h  the sample analyses focusing on d e p o s i t i o n a l  and 
f l o o d p l a i n  areas. Add i t i ona l  d e t a i l s  on t h e  rev i sed  sampling p l a n  a re  
prov ided i n  other  responses and sect ions.  

The second o b j e c t i v e  i s  the subject  o f  the proposed zone o f  

A separate work p l a n  
This  same study w i l l  a l so  augment t h e  

RESOLUTION : 

The r e s o l u t i o n  o f  t h i s  comment has r e s u l t e d  i n  a change i n  the  scope o f  
t h e  Surface Water and Sediment Sampling Plan. This  change has been 
i d e n t i f i e d  i n  the response and w i l l  r e q u i r e  co r rec t i ons  t o  numerous 
sect ions o f  the the Surface Water and Sediment Sampl i n g  Plan document. 
r e v i s e d  Table 5.1 has been included as a "change page'' t o  summarize a l l  
changes i n  scope. I n  add i t i on ,  Sect ion 4.2.1.5 o f  the rev  sed Volume I: 
Work Plan  provides a complete presentat ion o f  the scope of t he  rev i sed  
Surface Water and Sediment Sampling Plan. The in fo rma t ion  presented i n  
t h e  r e v i s e d  Figure 5.1 and Sect ion 4.2.1.5 supercedes t h a t  i n  the  Surface 
Water and Sediment P lan document u n t i l  the l a t t e r  i s  f i n a l  zed. 

A 

COWENT: 

390 

SECTION/FIGURE: Para. 1, 5 t h  B u l l e t  PAGE: 1.5-1 
Radio log ica l  components are improper ly omit ted from t h i s  o b j e c t i v e .  
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RESPONSE : a 
Add radiological components to  5th bul le t .  

RESOLUTION: 

The above response has been incorporated into Section 5.1 of the Surface 
Water and Sediment Sampl ing  Plan. 

COW EN T : 

SECTION/FIGURE: Para. 2 PAGE: 1.5-1 
The f i f t h  sentence of this paragraph should indicate tha t  the "Doint i n  - .  
time" a t  which sampl ing  w i l l  occur w i l l  attempt to capture the f i r s t  f l u s h  
of a s ign i f icant  r a in fa l l  event. 

RESPONSE : 

The sampling plan w i l l  be modified. The samples wi l l  be col lected a t  a 
point i n  time which w i l l  attempt t o  capture the f i r s t  f l u s h  of a 
s ign i f icant  ra infa l l  event. 

RESOLUTION: 

The above response has been incorporated i n t o  Section 5.1 of the Surface 
Water and Sediment Sampling Plan. 

COWENT: 

SECTION/FIGURE: Table 5-1 
The sediment samples from the 
water ou t f a l l  di tch,  main e f f  

Great 
uent 

- PAGE: 1.5-2, 1.5-3,  and 1.5-4 
Miami River, Paddy's R u n ,  the storm 
ine (Manhole 175), c lea r  well ,  Pits 4 

and 5, the south lime sludge pond, and the drainages from the upper f l y  
ash p i l e  should be tes ted on a t  l eas t  one occasion fo r  HSL parameters. 
These contaminants may concentrate i n  sediments, where they could e x i s t  a t  
levels  of concern, yet  be undetected i n  the water column. 

The descriptions for  the Great Miami River sampling locations i n  Table 5.2 
do not match the t ex t  i n  Section 5.2.1. 
f i v e )  sediment locations wi l l  be sampled quarterly for  uranium, gross 
alpha and beta, and Radium-226 and 228. The tex t  a l s o  s t a t e s  tha t  
quarter ly  sediment samples wi l l  be collected a t  two (not one) locations 
f o r  f u l l  radiological analysis and grain s ize .  Additionally, the t ex t  
describes three surf ace water sampl i ng locat ions, b u t  the tab1 e does not 
specify how many locations.  

The tex t  s t a t e s  tha t  three (not 

I t  i s  very strongly recommended that  the proposed samples be c 
c lose i n  time as possible. The unsynchronized sample schedule 
normal environmental samples has made intercompari sons extreme 
d i f f i c u l t .  

l l ec ted  as  
f o r  FMPC' s 
Y 

390 
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The p l a n  must inc lude proposed gross alpha and gross be ta  l e v e l s  t h a t  w i l l  
t r i g g e r  an i s o t o p i c  measurement o f  surface water and sediment samples. 

RESPONSE : 

The sampling p l a n  has been rev i sed  t o  inc lude the ana lys i s  o f  sediment 
samples f o r  t he  f u l l  set  of HSL parameters a t  11 loca t i ons .  These i n c l u d e  
Manhole 175, f o u r  l oca t i ons  on Paddy's Run, two l o c a t i o n s  along t h e  
stormwater o u t f a l l  d i t c h ,  and one l o c a t i o n  i n  each o f  f o u r  p r i n c i p a l  
drainage d i t ches  t o  Paddy's Run near the waste storage area. This 
conf i rma to ry  sarnpl i ng  i s  intended t o  address the p r i n c i p a l  pathways o f  
contaminant re lease t o  both Paddy's Run and the Great M i a m i  R iver .  
sur face water sample from Manhole 175 w i l l  a l so  be analyzed f o r  t he  HSL 
parameters f o r  the same reason. 
parameters i s  proposed f o r  the Great Miami River  unless t h e  presence o f  
HSL substances i s  confirmed i n  e i t h e r  o f  the two p r i n c i p a l  pathways ( i .e.,  
t h e  main e f f l u e n t  l i n e  and Paddy's Run). 
(wastes) f o r  HSL parameters i n  the  c l e a r  w e l l ,  P i t s  4 and 5, and the  south 
l ime  sludge pond was r e c e n t l y  completed as p a r t  o f  the C I S ,  and i s  
t h e r e f o r e  no t  proposed. Data from the CIS w i l l  be reviewed and u t i l i z e d  
i n  t h e  RI/FS. 

A 

No sampling of sediments f o r  HSL 

The sampling o f  sediments 

The Great M i a m i  R iver  sampling l oca t i ons  have been revised, and the  t e x t  
and Table 5.1 have been corrected f o r  consistency. 
w i l l  be c o l l e c t e d  a t  seven loca t i ons ,  i nc lud ing  four a d d i t i o n a l  p o i n t s  
recommended by the U.S. EPA i n  a comment on Sect ion 4.2.1.5 o f  t he  Work 
Plan document. Sediment samples w i l l  be c o l l e c t e d  a t  t he  same 
loca t i ons .  
under the  q u a r t e r l y  sampling program are presented i n  t h e  r e v i s e d  Table 
5.1. A l l  r i v e r  s i t e s  w i l l  be sampled on the same day. 

Surface water samples 

The var ious types of analyses t o  be performed a t  each l o c a t i o n  

With one exception, t he  rev i sed  p l a n  has no cont ingencies f o r  a d d i t i o n a l  
analyses o f  t he  c o l l e c t e d  samples based on gross alpha/beta l e v e l s  o r  
o t h e r  types o f  screening parameters. 
c o l l e c t e d  a t  var ious p o i n t s  across the  channel a t  each sampling l o c a t i o n  
on t h e  Great Miami River.  Some samples w i l l  be analyzed o n l y  i f  t h e  
sample se lected f o r  ana lys i s  from a deposi t ional  area a t  each l o c a t i o n  
e x h i b i t s  concentrat ions of rad ionucl  ides t h a t  exceed tw ice  background. 
The use o f  pre-def ined " t r i g g e r  leve ls ' '  are no t  needed s ince the  r e v i s e d  
Surface Water and Sediment Sampling Plan has been designed t o  i nc lude  f u l l  
r a d i o l o g i c a l  Analyses a t  t he  most important l oca t i ons  on a t  l e a s t  one 
occasion. 

The except ion i s  sediment samples 

RESOLUTION : 

390 

The r e s o l u t i o n  o f  t h i s  comment has r e s u l t e d  i n  a change i n  t h e  scope o f  
t h e  Surface Water and Sediment Sampling Plan. This  change has been 
i d e n t i f i e d  i n  the response and w i l l  r e q u i r e  co r rec t i ons  t o  numerous 
sect ions o f  t h e  the  Surface Water and Sediment Sampling Plan document. 
r e v i s e d  Table 5.1 has been inc luded as a "change page'' t o  surmnarize a l l  

A 0 
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changes i n  scope. I n  addition, Section 4.2.1.5 of the revised Volume I: 
Work Plan provides a complete presentation of the scope of the revised 
Surface Water and Sediment Sampling Plan. The information presented i n  
the revised Figure 5.1 and Section 4 . 2 . 1 . 5  supercedes that  i n  the Surface 
Water and Sediment Plan document u n t i l  the l a t t e r  is f ina l ized .  

COMENT: 

SECTION/FIGURE: Para. 1 and Para. 2 &: 1.5-5 
These paragraphs mention tha t  a separate s i t e  investigation w i l l  measure 
chemical const i tuents  (including HSL compounds) of the waste pits .  
separate investigation should e i ther  be described more completely or be 
spec i f ica l ly  referenced. 

T h i s  

I f  s o i l  borings or  surface so i l  samples on s i t e ,  especially around the 
waste p i t s ,  show the presence of organic compounds, then sediments from 
Paddy's Run and the Great Miami River w i l l  have to be resampled and 
analyzed fo r  the complete l i s t  of HSL organics. There also seems t o  be 
some contradiction regarding the analysis (or lack of  analysis)  of HSL 
parameters between t h i s  section and Section 4.2.1.6 (Page 4-19) of the 
work plan which s t a t e s  that  half of the surface water and sediment samples 
will  be analyzed f o r  HSL and additional s i te -spec i f ic  parameters. Please 
c l a r i f y  this. 

RESPONSE : 

Field a c t i v i t i e s  associated w i t h  the CIS were recently completed a t  the 
FMPC. 
areas.  As par t  of the s tudy ,  multiple composite samples of the 
sediments/waste and water column (as  appropriate) were withdrawn from each 
waste storage f a c i l i t y ,  including the six waste pi ts ,  f l y  ash p i l e s ,  b u r n  
p i t ,  lime sludge ponds, c lear  well, and sanitary l andf i l l .  A l l  samples 
were collected w i t h  s t r i c t  adherence t o  U.S. EPA QA/QC protocols. 
col lected samples are  currently i n  the process of being analyzed f o r  HSL 
and radiological parameters. The U.S. EPA and OEPA have been informed of 
the scope and progress of the s tudy  i n  the FFCA Monthly Technical Progress 
Reports and i n  the monthly Technical Information Exchange Meetings. Final 
reports  on the s tudy  are  anticipated t o  be issued i n  the fourth quarter  of 
the 1987 calendar year. 

The scope of this s t u d y  was t o  investigate the FMPC waste storage 0 
The 

A t o t a l  of 11 sediment samples from Paddy's Run, Manhole 175, the 
stormwater ou t fa l l  d i tch ,  and four principal drainage ditches to  Paddy's 
Run i n  the v ic in i ty  of the waste storage areas wi l l  be analyzed f o r  the 
complete l i s t  of HSL organics and inorganics. 
de t a i l  i n  an e a r l i e r  response. 

This was addressed i n  more 

RESOLUTION : 

The resolution of this comment has resulted i n  a change i n  the scope 
of the Surface Water and Sediment Sampling Plan. 
been ident i f ied i n  the response and wi l l  require corrections t o  
numerous sections of the the Surface Water and Sediment Sampling 
Plan document. 

This change has 

A revised Table 5.1 has been included as a "change 
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page'' t o  summarize a l l  changes i n  scope. I n  add i t i on ,  Sec t i on  
4.2.1.5 o f  t he  rev i sed  Volume I: Work Plan provides a complete 
p resen ta t i on  o f  t he  scope o f  t he  rev i sed  Surface Water and Sediment 
Sampling Plan. The in fo rma t ion  presented i n  the rev i sed  F igu re  5.1 
and Sect ion 4.2.1.5 supercedes t h a t  i n  the  Surface Water and 
Sediment P lan document u n t i l  the l a t t e r  i s  f i n a l i z e d .  

COMENT: 

SECTION/FIGURE: Para. 2 PAGE: Page 1.5-5 
I f  t h e  screening c r i t e r i a  o f  Sect ion 5.7.2 are used t o  determine the  
l o c a t i o n s  o f  sampling, they w i l l  be f a r  too coarse ( t o o  l e n i e n t ) .  
Screening should occur a t  a l e v e l  considerably below 35 pCi/g. 

RESPONSE : 

The r e v i s e d  sampling p l a n  does no t  r e q u i r e  the use o f  f i e l d  screening 
c r i t e r i a  s ince sediment samples f r o m  each l o c a t i o n  w i l l  be analyzed. 
M u l t i p l e  samples from a s i n g l e  l o c a t i o n  w i l l  be archived pending the  
r e s u l t s  o f  t he  l abo ra to ry  analys is  o f  the selected sample. Sec t i on  
4.1.2.5 addresses the c r i t e r i a  f o r  ana lys i s  i n  more d e t a i l .  

RESOLUTION : 

Sec t ion  5.7.2 has been deleted, as has the reference t o  sample screening 
i n  Sec t i on  5.1. 

COWENT: 

SECTION/FIGURE: Sect ion 5.2.1 PAGE: Page 1.5-5, 1.5-6, and 
I .5-7 

No sampling s t a t i o n s  e x i s t  on the  Great M i a m i  R iver  immediately below 
e i t h e r  the  FMPC e f f l u e n t  o u t f a l l  o r  t he  confluence w i t h  Paddy's Run. As 
one o f  t h e  o b j e c t i v e s  o f  t he  remedial i n v e s t i g a t i o n  i s  t o  determine t h e  
s i g n i f i c a n c e  o f  FMPC as a source o f  p o l l u t a n t s  t o  t h e  Great M i a m i  River,  
sampling s t a t i o n s  need t o  be located on the r i v e r  so as t o  demonstrate t h e  
e f f e c t  o f  p o t e n t i a l  sources. E x i s t i n g  S ta t i ons  W3 and W4 are most l i k e l y  
t o o  f a r  downstream from the p o t e n t i a l  i n f l uence  o f  FMPC t o  demonstrate any 
e f f e c t .  New downstream s t a t i o n s  should be establ ished i n  c lose  p r o x i m i t y ,  
y e t  p r o v i d i n g  f o r  a l lowable mixing, o f  the e f f l u e n t  o u t f a l l  and t h e  
conf luence w i t h  Paddy's Run. 

The f i n a l  paragraph i n  t h i s  sec t i on  (Page 1.5-7) discusses sediment 
sampling. Sediment samples should be c o l l e c t e d  from areas near t h e  
sur face water sampling l o c a t i o n s  i f  the  surface water s t a t i o n s  are n o t  
w i t h i n  depos i t i ona l  areas. The a d d i t i o n a l  depos i t i ona l  area samples 
proposed i n  the  t e x t  should a lso be tes ted  f o r  HSL parameters. 

The proposal  i s  t o  add two a d d i t i o n a l  sediment sampling p o i n t s  along a 
ten-mi le  l e n g t h  o f  the Great Miami R ive r  between the  FMPC discharge and 
Miamitown. This  w i l l  g i ve  a t o t a l  o f  three. Where w i l l  these be 
located? Unless one i s  located near t h e  discharge, valuable i n fo rma t ion  
w i l l  n o t  be obtained. 
a Remedi a1 Inves t i ga t i on .  

Three sampling p o i n t s  over 100 m i l e s  i s  t o o  few f o r  
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The f i r s t  paragraph on Page 1.5-7 descr ibes two a d d i t i o n a l  sediment 
sampling l o c a t i o n s  on the Great M i a m i  R iver  between the main e f f l u e n t  
discharge and Locat ion W3 ( the p l a n  i n c o r r e c t l y  l i s t s  W4). 
samples f o r  f u l l  r a d i o l o g i c a l  and chemical analyses should a l s o  be 
c o l l e c t e d  a t  these two loca t i ons .  

Surface water 

I n  t h e  f o u r t h  paragraph o f  Page 1.5-7, Sampling Point  W5 should be used as 
both a sur face water and a sediment background s i t e .  

RESPONSE : 

The o v e r a l l  issues addressed by t h i s  comment have been discussed i n  
prev ious responses. I n  p a r t i c u l a r ,  the ongoing WMCO mon i to r i ng  program, 
the  proposed zone of i n f l uence  study f o r  t he  main e f f l uen t  l i n e ,  and t h e  
rev i sed  sediment sampling p l a n  w i l l  s a t i s f y  the s tated concerns. Four 
a d d i t i o n a l  sampling s t a t i o n s  have been establ ished on the Great M i a m i  
R i v e r  i n  the  recommended areas. 
a re  proposed unless HSL parameters are found i n  the sediments o f  Paddy's 
Run o r  i n  t h e  sediments o r  water i n  Manhole 175. 

No HSL analyses of sediments i n  t h e  r i v e r  

Sampling p o i n t  W5 i s  already proposed as both a surface water and sediment 
sampling p o i n t .  Surface water samples w i l l  be c o l l e c t e d  and analyzed as 
p a r t  o f  WMCO's ongoing program; Page 1.5-8 i d e n t i f i e s  W5 as a sediment 
sampling p o i n t  w i t h i n  the scope o f  the  R I .  

RESOLUTION: e 
The r e s o l u t i o n  o f  t h i s  comment has r e s u l t e d  i n  a change i n  t h e  scope 
o f  t h e  Surface Water and Sediment Sampling Plan. 
been i d e n t i f i e d  i n  the  response and w i l l  r e q u i r e  c o r r e c t i o n s  t o  
numerous sect ions o f  t he  the  Surface Water and Sediment Sampling 
Plan document. 
page" t o  summarize a l l  changes i n  scope. I n  addi t ion,  Sec t i on  

This change has 

A rev i sed  Table 5.1 has been included as a "change 

4.2.1.5 o f  the  rev ised Volume I: Work Plan provides a complete 
p resen ta t i on  o f  t he  scope o f  t he  rev i sed  Surface Water and Sediment 
Sampling Plan. 
and Sect ion 4.2.1.5 supercedes t h a t  i n  the Surface Water and 
Sediment P lan document u n t i l  t he  l a t t e r  i s  f i n a l i z e d .  

The in fo rma t ion  presented i n  the r e v i s e d  F igu re  5.1 

COMENT: 

SECTION/FIGURE: Sect ion 5.2.2 PAGE: 1.5-7 
This  paragraph s ta tes  t h a t  surface w a t e r x p l e s  w i l l  be c o l l e c t e d  a t  W10 
(downstream o f  the waste storage area) and W7 (downstream o f  t h e  storm 
water o u t f a l l  d i t c h ) .  There i s  no way t o  evaluate the e f f e c t s  o f  t h e  
waste s torage area and o u t f a l l  d i t c h  on the  water q u a l i t y  i n  Paddy's Run 
w i t h o u t  c o l l e c t i n g  a sample upstream o f  these locat ions.  Sampling 
Loca t ion  W5 should be added and mentioned i n  t h i s  p a r t  o f  t he  plan. 

RESPONSE : 

390 

Sampling Locat ion W5 has been added t o  t h e  Paddy's Run da ta  c o l l e c t i o n  
program. 
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390 

RES0 LUTI ON : 

The above responses have been incorporated i n  Sect ion 5.2.2 o f  t he  Surface 
Water and Sediment Sampling Plan. 

COMENT: 

SECTION/FIGURE: Para. 2 & 3 - PAGE: 1.5-8 
The c r i t e r i a  o r  gu ide l ines  t o  be used f o r  sample s i t e  s e l e c t i o n  (water and 
sediments) i n  the  storm water o u t f a l l  d i t c h  should be provided. The FFCA 
requ i res  continuous water monitor ing a t  the Paddy's Run discharge p o i n t .  
This sampler should be i n s t a l l e d  as was agreed upon so i t  i s  a v a i l a b l e  t o  
add data t o  the  Remedial I nves t i ga t i on .  

The p l a n  c a l l s  f o r  sampling dur ing a storm event bu t  does no t  s t a t e  when 
du r ing  the  storm event sampling w i l l  occur. 
in f luenced by a f i r s t  f l ush  e f f e c t ;  samples should be c o l l e c t e d  from the  
f i r s t  f l ush .  

Contaminant l e v e l s  may be 

The p l a n  should include a map showing the  sampling l oca t i ons  along t h e  
storm water o u t f a l l  d i t c h  and the c r i t e r i a  f o r  s e l e c t i o n  should be 
defined. This comment a l so  app l ies  t o  a l l  sampling l oca t i ons  discussed i n  
Sections 5.2.5 through 5.2.8 of the  plan. 

RESPONSE : 

0 The purpose o f  sampling fou r  l oca t i ons  along the storm 
water o u t f a l l  d i t c h  was t o  document e i t h e r  s i g n i f i c a n t  
gains o r  losses o f  r a d i o l o g i c a l  cons t i t uen ts  along the  
l eng th  o f  the d i t ch .  As such, t he  s implest  s t ra tegy  w i l l  
be t o  e s t a b l i s h  the sampling p o i n t s  equ id i s tan t  from each 
other.  This general approach could be mod i f ied  i n  the 
f i e l d ,  however, t o  account f o r  e i t h e r  the  most s i g n i f i c a n t  
discharges from t r i b u t a r y  d i t ches  and/or s i g n i f i c a n t  
changes i n  stream o r  sediment cha rac te r i s t i cs .  

0 The s i n g l e  sampling event w i l l  occur dur ing  the " f i r s t  
f l u s h "  o f  a r a i n f a l l  event. 

0 No base map showing each of the  smal ler  d i tches  was 
a v a i l a b l e  t o  a l low an i l l u s t r a t i o n  o f  the sampling 
loca t ions .  The t e x t  i s  considered t o  be s u f f i c i e n t  t o  
descr ibe the general l oca t i ons  (and j u s t i f i c a t i o n  thereo f )  
f o r  each component o f  the  Surface Water and Sediment 
Sampling Plan. F ina l  l oca t i ons  w i l l  be determined i n  the  
f i e l d .  

It has been determined t h a t  the  continuous water 
mon i to r ing  system f o r  the  storm water o u t f a l l  d i t c h  cannot 
be f e a s i b l y  incorporated i n t o  the  na tu ra l  channel near the  
confluence p o i n t  w i t h  Paddy's Run. 
s u b s t i t u t e  a system a t  the  discharge f a c i l i t y  on the storm 
water r e t e n t i o n  basin. This w i l l  be done outside o f  t he  

WMCO i s  planning t o  
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scope of the RI/FS. Thus, no continuous monitoring w i l l  
be incorporated i n t o  the Surface Water and Sediment 
Sampling Plan. 

RES0 LUTI  ON : 

The above response has been incorporated in to  Sections 5.2.5 through 5.2.8 
of the Surface Water and Sediment Sampling Plan. 

COWENT: 

SECTION/FIGURE: Section 5.2.4 PAGE: 1.5-8 and 1.5-9 
The term "surface water" i n  b o t h  the f i r s t  and second paragraphs should be 
replaced i n  a l l  cases w i t h  e i t he r  "eff luent"  or  'wastewater.'' Both 
sediments and eff luent  samples should be analyzed for  H S L  parameters. 

I n  addition, we would suggest that  tox ic i ty  tes t ing  of the e f f luent  f o r  
acute and chronic e f f e c t s  on aquatic organisms accompany the other 
analyses. We would be happy t o  provide detailed guidance on the se lec t ion  
and use of par t icu lar  toxici ty  t e s t  techniques, i f  requested. 

RESPONSE : 

0 "Wastewater" i s  
e f f luent  l i ne  d 

0 I t  is  proposed 
inorqanics wi l l  

a more appropriate term to describe the main 
sc harges . 
n the revised sampling plan that  HSL organics and 
be analyzed i n  both the sediment and ef f luent  sample 

from-Manhole 175 d u r i n g  the i n i t i a l  sampling event. 

0 Toxicity tes t ing  would involve one or  two standard fresh water 
species which may or may not be representative of r iver  biota. 
more appropriate approach is  t o  chemically characterize the 
wastewater and t o  assess environmental impacts based on the ex is t ing  
information on the sens i t iv i ty  of r ive r  f lo ra  and fauna to  the 
determined consti tuent concentrations because species exhibi t  widely 
varying s e n s i t i v i t i e s  to  aqueous consti tuents.  Recognize a l so  t h a t  
the wastewater being sampled i s  a regulated NPDES discharge, and 
t h u s  adequate protection of the receiving waters should not require  
demonstrat ion under the proposed R I / F S  program. 

A 

RESOLUTION : 

390 

The f i rs t  two responses have been incorporated i n t o  section 5.2.4 of the 
Surface Water and Sediment Sampling Plan. 
t h i r d  response. 

No change i s  necessary f o r  the 
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COMENT: 

SECTION/FIGURE: Section 5.2.2 PAGE: 1.5-9 
Flow measurements should be made a t  the same time that  water qua l i ty  
samples are  collected.  
be measured when water samples are collected.  This  comnent a lso appl ies  
t o  the f i rs t  paragraph of Section 5.2.6. 

Water levels i n  the c l ea r  well and the p i t  should 

The f ina l  paragraph of t h i s  section indicates tha t  sediment and waste 
analyses are  being conducted separately by a contractor and need not be 
duplicated. 
analyzed by the contractor so we can determine i f  the l i s t  i s  su f f i c i en t  
fo r  the RI. 
compared against  the requirements f o r  the RI. 
the qual i ty  of the data.  

The sampling plan should indicate the parameters being 

The methodology QA/QC of the contractor should also be 
U.S. E P A  must be assured of 

RESPONSE : 

Flow measurements wi l l  be made a t  the same time tha t  surface water samples 
are  collected.  A l l  proposed sampling of surface water i n  the pi ts ,  c l e a r  
well ,  and the s o u t h  lime sludge pond has been deleted from the revised 
sampling plan. The purpose of the or iginal ly  proposed sampling was t o  
evaluate the treatment efficiency of these un i t s ,  par t icular ly  those units 
serving as s e t t l i n g  basins for  discharge from the general sump t o  the main 
e f f luent  l ine.  The use of the u n i t s  fo r  th i s  purpose, and thus the need 
t o  meet the study objective,  has recently been eliminated. Waste P i t  5 
and the c l ea r  well no longer discharge t o  the main e f f luent  l ine.  Any 
storm water runoff collected i n  Pits 4 and 6 i s  pumped t o  the 
b iodeni t r i f ica t ion  system f o r  treatment. 
water i n  these waste uni t s  i s  also not necessary since i t  was recently 
performed as par t  of the CIS. 

Characterization sampling of the 

The work referenced i n  the second part of the comment was performed under 
the CIS. All  sampling and analysis e f f o r t s  were conducted i n  accordance 
w i t h  approved EPA methods. A description of the CIS i s  presented i n  the 
response t o  the comment on Section 5.1. 

RESOLUTION : 

The resolut ion of th is  comment has resulted i n  a change i n  the scope of 
the Surface Water and Sediment Sampling Plan. T h i s  change has been 
ident i f ied i n  the response and will  require corrections to  numerous 
sections of the the Surface Water and Sediment Sampling Plan document. 
revised Table 5.1 has been included as a "change page" t o  summarize a l l  
changes i n  scope. In addition, Section 4.2.1.5 of the revised Volume I: 
Work Plan provides a complete presentation of the scope of the revised 
Surface Water and Sediment Sampling Plan. The information presented i n  
the revised Figure 5.1 and Section 4.2.1.5 supercedes that  i n  the Surface 
Water and Sediment Plan document u n t i l  the l a t t e r  i s  f inal ized.  

A 

A statement that  flow measurements w i l l  be made has been added t o  Section 
5.3.1. 

390 
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COWENT: 

SECTION/FIGURE: Sect ion 5.2.6 - PAGE: 1.5-9 
The f i r s t  paragraph provides D O E ' S  r a t i o n a l e  f o r  c o l l e c t i n g  TOC, TOX, and 
ground water q u a l i t y  parameter samples i n  P i t  4 and the south l i m e  sludge 
pond. The p l a n  should a l so  s ta te  why these samples w i l l  not  be c o l l e c t e d  
f o r  P i t  6. The second comment i n  Sect ion 5.2.5 above app l ies  t o  the l a s t  
paragraph o f  t h i s  sect ion. 

RESPONSE : 

The sampling and ana lys is  e f f o r t  referenced i n  t h i s  comen t  has been 
deleted f rom the Sampling Plan f o r  reasons g i v e n  i n  the preceding 
response. 

RES0 LUTI ON : 

The r e s o l u t i o n  o f  t h i s  comment has resu l ted  i n  a change i n  the scope o f  
the Surface Water and Sediment Sampling Plan. This  change has been 
i d e n t i f i e d  i n  the response and w i l l  r equ i re  co r rec t i ons  t o  numerous 
sect ions o f  the  the  Surface Water and Sediment Sampling Plan document. 
rev ised Table 5.1 has been included as a "change page" t o  summarize a l l  
changes i n  scope. I n  add i t ion ,  Sect ion 4.2.1.5 of the rev ised Volume I: 
Work Plan provides a complete presentat ion o f  the scope o f  the rev ised 
Surface Water and Sediment Sampling Plan. The in format ion presented i n  
the  rev ised F igure 5.1 and Sect ion 4.2.1.5 supercedes t h a t  i n  the  Surface 
Water and Sediment Plan document u n t i l  the l a t t e r  i s  f i n a l i z e d .  

A 

COWENT: 

SECTION/FIGURE: Sect ion 5.2.7 - PAGE: Pages 1.5-10 and 1.5-11 
The sampling program f o r  miscel laneous drainages i n  the waste storage area 
does no t  inc lude chemical analyses (TOC, TOX, general water q u a l i t y  
parameters). 
f o r  no t  c o l l e c t i n g  these samples. 

A t  a minimum, the p lan  should prov ide DOE'S j u s t i f i c a t i o n  

The s ta ted  goal o f  the drainage sampling program descr ibed i n  
Sect ion 5.2.7 i s  "source i d e n t i f i c a t i o n . "  However, the number o f  samples 
t o  be c o l l e c t e d  (genera l l y  two t o  three samples per  l oca t i on )  i s  no t  
s u f f i c i e n t  f o r  t h i s  purpose. For several sampling loca t ions ,  the p lan  
s ta tes  t h a t  samples w i l l  be co l l ec ted  i f  standing o r  f lowing water i s  
present.  The p lan  should s ta te  t h a t  sediment samples w i l l  be c o l l e c t e d  
whether o r  no t  water i s  present. 

The fo l l ow ing  sentence should be added t o  Paragraph 1 f o l l o w i n g  the t h i r d  
sentence i n  the  e x i s t i n g  t e x t :  

Sampling o f  these drainage ways w i l l  be conducted dur ing 
s i g n i f i c a n t  r a i n f a l l  events; attempts w i l l  be made t o  
c o l l e c t  from the f i r s t  f l u s h  o f  runo f f .  

390 
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Appropr ia te m o d i f i c a t i o n  should be made i n  the t e x t  o f  each b u l l e t  i t e m  t o  
r e f l e c t  the above sampling cons t ra in t .  Also, gener ic  c r i t e r i a  f o r  
sampling s i t e  s e l e c t i o n  ( s p e c i f i c  c r i t e r i a ,  if possib le)  should be 
i d e n t i f i e d  (e.g., of the second b u l l e t  on Page 1.5-10 and the f o u r t h  
b u l l e t  on Page 1.5-11). 

RESPONSE : 

The rev i sed  sampling p l a n  includes the ana lys i s  o f  sediment samples from 
t h e  f o u r  p r i n c i p a l  drainages i n t o  Paddy's Run f o r  t h e  f u l l  s e t  o f  HSL 
parameters. The ana lys i s  o f  the corresponding sur face water samples f o r  
HSL parameters i s  no t  proposed a t  t h i s  t i m e  pending the c h a r a c t e r i z a t i o n  
o f  t h e  sediments i n  the  RI and the laboratory  r e s u l t s  from the  CIS on 
sur face water samples from the waste storage u n i t s .  

The planned l o c a t i o n  o f  samples upstream and downstream from p o t e n t i a l  
contaminat ion sources should be s u f f i c i e n t  t o  i d e n t i f y  i f  an impact i s  
occurr ing.  To p i n p o i n t  t h e  source could r e q u i r e  a d d i t i o n a l  sampling. 

The reference t o  sample c o l l e c t i o n ,  i f  standing o r  f l o w i n g  water i s  
present, r e f e r s  t o  the c o l l e c t i o n  of surface water samples. Sediment 
samples w i l l  be c o l l e c t e d  a t  each l o c a t i o n  regard less of the presence o r  
absence o f  surface water. The sec t i on  w i l l  be rev i sed  t o  be more s p e c i f i c  
i n  t h i s  regard and general c r i t e r i a  f o r  f i e l d  s e l e c t i o n  o f  sampling 
l o c a t i o n s  w i l l  be provided. Sampling w i l l  be conducted du r ing  per iods o f  
water f low; however, long-term contaminant m i g r a t i o n  w i l l  be r e f l e c t e d  i n  
the  sediments and n o t  i n  i n d i v i d u a l  r a i n f a l l  events. 

RESOLUTION 

The r e s o l u t i o n  o f  t h i s  comment has r e s u l t e d  i n  a change i n  the scope o f  
t h e  Surface Water and Sediment Sampling Plan. T h i s  change has been 
i d e n t i f i e d  i n  the response and w i l l  r e q u i r e  c o r r e c t i o n s  t o  numerous 
sect ions o f  t he  the  Surface Water and Sediment Sampl i ng  Plan document. 
r e v i s e d  Table 5.1 has been included as a "change page" t o  summarize a l l  
changes i n  scope. I n  add i t i on ,  Sect ion 4.2.1.5 o f  t he  rev i sed  Volume I: 
Work P lan  provides a complete presentat ion o f  t he  scope o f  the r e v i s e d  
Surface Water and Sediment Sampling Plan. The in fo rma t ion  presented i n  
the  r e v i s e d  F igure 5.1 and Sect ion 4.2.1.5 supercedes t h a t  i n  the  Surface 
Water and Sediment P lan document u n t i l  t he  l a t t e r  i s  f i n a l i z e d .  

A 

Sect ion 5.2.7 o f  t h e  sampling p lan  has been modi f ied t o  i nc lude  t h e  
statement "Sampling o f  these drainage ways w i l l  be conducted d u r i n g  
s i g n i f i c a n t  r a i n f a l l  events. An attempt w i l l  be made t o  c o l l e c t  samples 
from the  f i r s t  f l u s h  o f  r u n o f f .  

COCUENT: 

SECTION/FIWRE: Sect ion 5.2.7 - PAGE: 1.5-11 
I n  the  s e c t i o n  on drainage from f l y  ash p i l e s ,  DOE s t a t e s  t h a t  a d d i t i o n a l  
sampling l o c a t i o n s  w i l l  be se lected i n  the  f i e l d .  The p l a n  should 
descr ibe t h e  s e l e c t i o n  c r i t e r i a  t h a t  DOE w i l l  use t o  choose these 
l o c a t  i ons. 
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RESPONSE: 

Locat ions o f  the two a d d i t i o n a l  sampling po in ts  w i l l  be based on: 

0 Locat ion o f  the  sampling s i t e  r e l a t i v e  t o  the  f l y  ash p i l e s  

Presence o f  f l y  ash i n  the d i tches  

0 Size o f  the  drainage d i t c h  

0 Observable drainage pa t te rns  from the p i l e s  

RESOLUTION: 

The above responses have been incorporated i n t o  Sect ion 5.7.2 o f  the  
Surface Water and Sediment Sampling Plan. 

COWENT: 

SECTION/FI6URE: Sect ion 5.2.8 - PAGE: Page 1.5-11 
The comments regarding sampling o f  the waste storage area ( f i r s t  and 
second comments f o r  Page 1.5-10) a lso  apply t o  the  sampling program f o r  
drainage fea tures  i n  the  produc t ion  area. 

RESPONSE : a - 
Refer t o  the  response f o r  the  f i r s t  and second comments f o r  Page 1.5-10. 

RESOLUTION : 

Refer t o  the  response f o r  t h e  f i r s t  and second comments f o r  Page 1.5-10. 

COMENT: 

SECTION/FIGURE: Sect ion 5.3.2, - PAGE: Page 1.5-12 

Compositing sediment samples co l l ec ted  a t  Points  0/4, 1/4, 1/2, 3/4, and 
4/4 across the  Great Miami R iver  w i l l  obscure in fo rmat ion  about the  peak 
sediment concentrat ions. Peak l e v e l s  w i l l  probably occur i n  the  shal low 
water near the  i ns ide  o f  t he  bank where recrea t iona l  r i v e r  users are most .  
l i k e l y  t o  come i n  contact  w i t h  it. 
Decontamination procedures should be f u l l y  described. The t h i r d  paragraph 
s ta tes  t h a t  sampling w i l l  proceed from downstream t o  upstream loca t ions .  
If  t h i s  i s  t he  case, decontamination o f  equipment between sampling 
s t a t i o n s  i s  espec ia l l y  important. 

Para. 1 

Samples should no t  be composited. 

RESPONSE : 

390 

The sampling p lan  has been rev ised t o  requ i re  t h a t  sediment samples a t  
each l o c a t i o n  i n  the  Great Miami River  be co l l ec ted  both a t  t he  quar te r  
po in ts  and i n  depos i t iona l  and f l o o d p l a i n  areas. 
depos i t iona l  o r  near-bank area w i l l  be analyzed. 
i f  o the r  sediment samples r e q u i r e  analysis. 

The sample from the  
The r e s u l t s  w i l l  d i c t a t e  
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Decontamination procedures f o r  sampling equipment w i l l  be completed 
between each sampling s i t e .  These procedures are descr ibed i n  t h e  QAPP. 

RESOLUTION : 

The r e s o l u t i o n  of t h i s  comment has r e s u l t e d  i n  a change i n  the  scope o f  
t h e  Surface Water and Sediment Sampling Plan. This  change has been 
i d e n t i f i e d  i n  the response and w i l l  r e q u i r e  co r rec t i ons  t o  numerous 
sect ions o f  t he  the Surface Water and Sediment Sampling Plan document. 
r e v i s e d  Table 5.1 has been included as a "change page" t o  summarize a l l  
changes i n  scope. I n  add i t i on ,  Sect ion 4.2.1.5 of the r e v i s e d  Volume I: 
Work Plan provides a complete presentat ion of  the scope of t he  rev i sed  
Surface Water and Sediment Sampling Plan. The in format ion presented i n  
t h e  r e v i s e d  Figure 5.1 and Sect ion 4.2.1.5 supercedes t h a t  i n  t h e  Surface 
Water and Sediment P lan document u n t i l  t he  l a t t e r  i s  f i n a l i z e d .  

A 

COMENT: 

SECTION/FIGURE: Sect ion 5.3.2 - PAGE: 1.5-12 
When sediment sampling l o c a t i o n s  are selected, the emphasis should be on 
c o l l e c t i n g  samples from depos i t i ona l  areas as opposed t o  sampling a t  
q u a r t e r p o i n t s  across the  channel (see l a s t  sentence o f  f i r s t  paragraph i n  
sect ion) .  The l a t t e r  methodology probably w i l l  p r e f e r e n t i a l l y  sample 
scour areas, which would b i a s  the  r e s u l t s  toward appearing clean. We 
suggest t h a t ,  a t  t h i s  p o i n t  i n  the  sediment/surface water sampling, a 
conservat ive approach, design d t o  look f o r  contaminat ion where i t  i s  most 
l i k e l y  t o  e x i s t .  

Th is  second paragraph needs c 
c l a r i f i c a t i o n ;  w i l l  more than 

a r i f  i c a t i o n .  The term " s h i f t "  needs 
one s h i f t  be run? 

RESPONSE : 

Sediment samples w i l l  be c o l l e c t e d  both a t  qua r te rpo in ts  and i n  t h e  
channel. The i n i t i a l  sample t o  be analyzed w i l l  be from t h e  depos i t i ona l  
area ( o r  near a bank if no depos i t i ona l  zone i s  present) ,  

as recommended f o r  conservatism. 

The term " s h i f t "  r e f e r s  t o  a sampling'episode dur ing which the  sampling 
team w i l l  no t  r e t u r n  t o  the home base o r  t he  p o i n t  a t  which the  
decontamination of t he  samplers i s  occurr ing.  
a c o n s t r a i n t  on the a v a i l a b i l i t y  o f  dedicated samplers f o r  t h e  sediment 
program, however. 

Th is  i s  n o t  expected t o  be 

RESOLUTION : 

Refer t o  t h e  r e s o l u t i o n  f o r  t he  preceeding comment. 

COMENT: 

SECTION/FIGURE: Sect ion 5.7.1 PAGE: 1.5-13 
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This  paragraph s ta tes  tha t  f i e l d  sample s p l i t s ,  f i e l d  blanks, and b l i n d  
dup l i ca tes  w i l l  be co l l ec ted  a t  a frequency o f  10 t o  15 percent. 
should c l a r i f y  whether t h i s  i s  the  t o t a l  frequency f o r  a l l  t h ree  types o f  
QC samples o r  the frequency f o r  each i n d i v i d u a l  type. 

The p l a n  

RESPONSE : 

The frequency o f  c o l l e c t i o n  of the  above samples w i l l  be one f i e l d  sample 
s p l i t ,  one f i e l d  blank, and one b l i n d  dup l ica te  f o r  every 10 t o  15 samples 
c o l l e c t e d  o r  f r a c t i o n  thereof. 
r e f e r s  t o  the  t o t a l  frequency f o r  a l l  QA/QC samples. 

Thus, the frequency o f  10 t o  15  percent  

RES0 LUTI ON : 

The above response has been incorporated i n t o  Section 5.7.1 o f  t he  Surface 
Water and Sediment Sampling Plan. 

COWENT: 

SECTION/FIGURE: Table 5-2 PAGE: Page 1.5-14 
Th is  t a b l e  conta ins several discrepancies i n  p reserva t ion  methods and 
ho ld ing  t imes when checked against  the  RCRA Ground Water Mon i to r ing  
Enforcement Guidance Document (TEGD) and Test Methods f o r  Eva lua t ing  Sol i d  
Waste (SW-846). 
t h e  reference f o r  the cor rec t ion .  

The corrected vers ions are l i s t e d  i n  Table 1 along w i t h  

RESPONSE: 

Agreed, co r rec t i ons  f o r  some parameters need t o  be addressed and Table 5.2 
has been corrected. 

RESOLUTION : 

The above response has been incorporated i n t o  Table 5.2 o f  t he  Surface 
Water and Sediment Sampling Plan. 

COWENT: 

SECTION/FIGURE: Section 5.7.2 - PAGE: Page 1.5-15 
The a c t i o n  l e v e l  f o r  sediments i s  t w  ce background. The a c t i o n  l e v e l  f o r  
subsurface s o i l s  i s  t h ree  standard d v i a t i o n s  above background (Page 1.4- 
5, Para. 2). The U.S. €PA recommends a consis tent  l e v e l  a t  tw i ce  
background. 
l e v e l  w i l l  be computed? For example, i f  background i s  10 uR/hr, w i l l  t h e  
t r i g g e r  l e v e l  be 20 uR/hr (gross counts twice background) o r  30 uR/hr (net  
counts a re  tw ice  background). 
background on ly?  

C l a r i f i c a t i o n  i s  a lso  needed t o  i d e n t i f y  how the  t r i g g e r  

Is t he  standard dev ia t i on  r e f e r r e d  t o  f o r  
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@ RESPONSE: 

Three standard dev ia t ions  above background based on the  p r e c i s i o n  o f  the  
background reading i s  more appropr ia te  than an a r b i t r a r y  c r i t e r i o n  o f  two 
t imes the  background reading (i.e., 20 uR/hr versus 10 uR/hr). However, 
t h e  use o f  such a standard requ i res  an extens ive data base on background 
samples t o  a l l ow  f o r  a meaningful s t a t i s t i c a l  analys is .  Th i s  i s  expected 
t o  be a v a i l a b l e  f o r  surface s o i l s  due t o  the  comprehensive, o f f - s i t e  
sampling program. The same s t a t i s t i c a l  values w i l l  be used f o r  subsurface 
s o i l s  unless subsequent f i nd ings  show t h i s  t o  be nonrepresentat ive.  ,When 
a s t a t i s t i c a l l y  based c r i t e r i o n  cannot be developed due t o  the  l ack  o f  
f i e l d  data, as w i l l  l i k e l y  be the case f o r  the sediments, a more 
s i m p l i f i e d  c r i t e r i o n  such as t h a t  proposed w i l l  be necessary. I n  the  
example given, the t r i g g e r  would be 20 uR/hr (gross counts t w i c e  
background). 

RESOLUTION : 

Sect ion  5.7.2 o f  the sampling p lan  has been rev ised t o  r e f l e c t  t h a t  t he  
c r i t e r i o n  o f  two times background w i l l  be based on data from the  
l abo ra to ry  ana lys is  o f  the se lected sediment sample r a t h e r  than on f i e l d  
screening r e s u l t s .  

COW E NT : 

SECTION FIGURE: Sect ion 5.8 - PAGE: Page 1.5-15 and 1.5-16 -6 organic  ha l i des )  ana lys is  i s  apparently proposed as a 
surrogate f o r  gas chromatography/mass spectrometry (GC/MS) . 
ana lys i s  i s  used, i n d i v i d u a l  organic  chemicals w i l l  no t  be i d e n t i f i e d  and 
quant i f ied ,  so the  r e s u l t s  w i l l  no t  be d i r e c t l y  use fu l  i n  assessing Ohio 
water q u a l i t y  standards v i o l a t i o n s ,  o r  i n  comparing r e s u l t s  t o  €PA water 
q u a l i t y  c r i t e r i a .  The TOX ana lys i s  may be usefu l ,  however, as a screening 
technique provided the  technique i s  s e n s i t i v e  f o r  the  f u l l  range o f  
o rgan ic  p o l l u t a n t s  i n  the  con t rac t  labora tory  program (CLP) l i s t  (see 
Page 10, No. c.4 o f  Attachment I t o  the  FFCA) and a p lan  i s  developed f o r  
GC/MS analyses should TOX r e s u l t s  exceed an agreed upon t r i g g e r  l eve l .  
Unless these two c r i t e r i a  a re  met, based upon demonstrations prov ided t o  
U.S. EPA, a GC/MS must be used f o r  a l l  organic  analyses. 

I f  TOX 

DOE should use GC/MS f o r  a l l  organic  analyses unless: 
performance data f o r  TOX ana lys i s  t o  meet the  requirement descr ibed above; 
they d e f i n e  fo l low-up ac t i ons  f o r  TOX r e s u l t s  exceeding a c e r t a i n  t r i g g e r  
l eve l ,  which they should de f i ne  and j u s t i f y ;  and U.S. EPA approves o f  t he  
use o f  TOX ana lys is  based on the  ana lys i s  o f  the  proceeding two 
submissions. 

they p rov ide  

The meta ls  copper, n i cke l ,  and molybdenum should be added t o  the  general 
water q u a l i t y  parameters l i s t  on Page 1.5-16. 
under t h e  e f f l u e n t  gu ide l i nes  f o r  the  nonferrous metal manufacturing and 
forming p o i n t  source categor ies (which cover FMPC operat ions)  and may 
reasonably be expected t o  occur i n  wastes r e s u l t i n g  from the  p roduc t i on  
process a t  FMPC. 

These meta ls  a re  regu la ted  
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RESPONSE : 

TOX analyses are proposed to  augment the HSL organics analysis program by 
providing a screening technique f o r  moni toring vo la t i l e  halogenated H S L  
compounds which generally represent the most mobile organic 
const i tuents .  I t  i s  recognized that  TOX values require ca l ibra t ion  by 
GC/MS data t o  determine the significance and action level c r i t e r i a  on a 
site-specific basis,  b u t  the intent is only t o  perform t h i s  ca l ibra t ion  
only i f  elevated TOX values a re  found (approximately f i v e  times 
background). TOX analyses a re  useful fo r  a trend analysis of data 
col lected from continuing monitoring studies.  TOX and TOC a r e  proposed 
f o r  surface water screening because the resul tant  data represent a "snap- 
shot" of water qual i ty  a t  the time of sample col lect ion and is  d i f f i c u l t  
t o  extrapolate  t o  long-term discharges or  consti tuent migration. I t  i s  
not intended tha t  TOX and TOC replace HSL analyses; ra ther ,  the intent  i s  
t o  provide a cost-effect ive screening and trend analysis mechanism f o r  a 
s i t e  condition i n  which no available evidence indicates tha t  H S L  organics 
a re  expected t o  be found above detectable levels.  The t r igge r  value w i l l  
be twice background (as  determined by the value of sampl ing  location Wl). 

The metals copper, nickel,  and molybdenum wil l  be added to  the general 
water qual i t y  parameter 1 i s t .  

RESOLUTION: 

No change i n  t ex t  is  required f o r  the former response. 
made i n  Section 5.8 t o  add copper, nickel,  and molybdenum t o  the parameter 
l i s t .  

A change has been 
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COWENT: 

SECT ION/F I GU RE : Sect i on 6.1 PAGE: 1.6-1 
The e x i s t i n g  l i s t  of o b j e c t i v e s  does not  appear t o  cover t h e  requirement 
t o  'I. . .evaluate the  impacts o f  t he  contaminants on the  f l o r a l  .and faunal  
communities i n  the  surface water sediments and adjacent wetlands," (see 
Page 10, Sect ion E o f  Attachment I t o  the  FFCA). Such a task should be 
inc luded i n  the b i o l o g i c a l  resources sampling p lan  and approp r ia te  
o b j e c t i v e s  and a c t i v i t i e s  added. 
If n o t  a l ready done, the comprehensive water q u a l i t y  rev iew f o r  t h e  g rea t  
M i a m i  River,  completed by OEPA i n  1985, should be reviewed f o r  background 
i n f o r m a t i o n  and study techniques. 

RESPONSE : 

Add "wetlands" t o  f i r s t  o b j e c t i v e  b u l l e t  (Page 1.6-1, Sect ion 6.1); add 
"Sect ion 6.3.1.4, Wetland Communities (Page 1.6-4)". The referenced 
document had been p rev ious l y  reviewed as suggested. 

RESOLUTION : 

The above response has been incorporated i n  Sect ion 6.1 o f  the  B i o l o g i c a l  
Resources Sampling Work Plan. 

COHENT: 

SECTION/FIGURE: Sect ion 6.3.1.1 - PAGE: 1.6-2 
This  paragraph expla ins the  procedure f o r  c o l l e c t i n g  vege ta t i on  samples. 
The second and t h i r d  l i n e s  s t a t e  t h a t  the vegetat ion sample w i l l  be placed 
i n  a g lass  j a r  and then i n  a "sample container."  
a c t u a l l y  be p u t  i n t o  another s i m i l a r  conta iner  o r  a sh ipp ing con ta ine r?  
Please c l a r i f y  t h i s .  

W i l l  t h e  g lass  j a r  

RESPONSE : 

"Sample container ' '  has been rev i sed  t o  read "sh ipp ing conta iner"  (Page 
1.6-2, Sect ion 6.3.1.1). 

RES0 LUTI ON : 

The above response has been incorporated i n  t o  Sect ion 6.3.1.1 o f  t h e  
B i o l o g i c a l  Resources Sampling Plan. 

COWENT: 

SECTION/FIGURE: Sect ion 6.3.1.2 PAGE: 1.6-3 
The second paragraph descr ibes the  procedures f o r  c o l l e c t i n g  t e r r e s t r i a l  
w i l d l i f e  samples. Several d e f i c i e n c i e s  have been i d e n t i f i e d .  F i r s t ,  t he  
p l a n  should e x p l a i n  how the animal w i l l  be exterminated before i t  i s  
"placed" i n t o  the g lass j a r .  Second, the p lan  should descr ibe the  s i z e  o f  
sample j a r s  t h a t  w i l l  be used. Third,  DOE should e x p l a i n  why t h e  g lass  
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j a r  w i l l  be placed in to  a "sample container." Perhaps this  should read 390 
" s h i p p i n g  container." 
the specimen into two sample containers. 
long faunal species w i l l  be collected ( tha t  i s ,  over one o r  two days, one 
o r  two weeks, or longer). Last, since several of the radioactive 
particles (strontium and radium) have an a f f in i ty  fo r  the skeleton, the 
skeleton should be analyzed. A l l  the organs l i s t ed ,  ( l i v e r ,  kidney,  and 
gonad) should be analyzed. If  a l l  of these organs are  not analyzed, a t  
l e a s t  one of these organs should be analyzed for  a l l  animals. T h i s  w i l l  
make analyt ical  r e su l t s  more comparable. 

I f  not, DOE should explain the purpose of p u t t i n g  
Fourth, DOE should explain how 

RESPONSE : 

Wildlife species w i l l  be collected over a two-week period, i n  conjunction 
w i t h  o ther  biota sampling.  
t raps ,  snap t raps ,  o r  other appropriate techniques. Live animals wi l l  be 
k i l l e d  using the thoracic crush method o r  an appropriate s t u n n i n g  
device. Specimens w i l l  be placed i n  g lass  j a r s  (container s i z e  w i l l  vary 
from 200 m l  t o  1 l i t e r  depending on the s ize  of specimen t o  be analyzed) 
w i t h  teflon-lined l i d s ,  labeled according to  Section 6.3.4, t hen  placed i n  
a shipping container and frozen pr ior  t o  shipment to  the CLP.  Skeleton, 
muscle, adipose t i s sue ,  and organs such as l i ve r ,  gonad, and/or kidney 
will  be dissected out, stored separately,  and shipped per laboratory 
requirements and as outlined i n  Section 6.9 and 7 .1  of the QAPP. If a l l  
these organs cannot be analyzed, then one of the organs wi l l  be analyzed 
f o r  a l l  animals collected so t h a t  r e su l t s  of analyses a re  more comparable. 

Wildlife species w i l l  be captured u s i n g  l i ve  

0 RESOLUTION: 

The  above response has been incorporated i n  t o  Section 6.3.1.2 of the 
Biological Resources Sampling Plan. 

COMENT: 

SECTION/FIGURE: Section 6.3.1.3 1.6-3 
T h i s  sect ion explains the procedure f o r  collecting aquatic organisms. 
plan does not s t a t e  how smaller game f i s h  w i l l  be prepared f o r  analysis ,  
nor i f  the internal organs of these f i s h  w i l l  be analyzed separately from 
the flesh. I n  addition, DOE should explain how long the electric-shock 
w i l l  be applied i n  the water or  how long the net w i l l  be dragged i n  the 
water. 

The 

The method of macroinvertebrate sample col lect ion should be defined. I t  
should be suf f ic ien t  t o  qua l i ta t ive ly  and quant i ta t ively character ize  the 
benthic comnunity. DOE should c l a r i f y  the meaning of "samples of benthic 
macroinvertebrates." I t  i s  unclear whether the samples wi l l  be pa r t s  of 
one organism o r  several organisms. 

RESPONSE : 

F i s h  w i l l  be collected w i t h  an electroshocker or w i t h  nets. The  
electroshocker and/or nets w i l l  be applied/dragged a t  each location u n t i l  
an adequate sample (Section 6.3.2) has been collected.  The f ish wi l l  be 0 
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390 
segregated by species, p laced i n  g lass j a r s  w i t h  t e f l o n - l i n e d  l i d s ,  
l abe led  according t o  Sect ion 6.3.4, and f rozen p r i o r  t o  shipment. Larger  
game f i s h  w i l l  be f i l l e t e d  i n  the  l abo ra to ry  as though f o r  human 
consumption, and the f i l l e t s  and i n t e r n a l  organs w i l l  be analyzed 
separately.  Small game and/or nongame f i s h  w i l l  be analyzed w i t h  i n t e r n a l  
organs i n t a c t  (whole organisms). 
Benth ic  macroinvertebrates w i l l  be sampled us ing a Surber sampler. Th is  
method a l l ows  a determinat ion of orders present and t h e i r  numbers pe r  
square meter. 
Samples o f  benth ic  macroinvertebrates w i l l  be composited by o rde r  
f o l l o w i n g  c o l l e c t i o n ,  placed i n  g lass j a r s  w i t h  t e f l o n - l i n e d  l i d s ,  and 
f rozen  p r i o r  t o  shipment. 
organisms. 
be sampled concurrent ly  w i t h  sediment sampling. F i e l d  storage, sample 
shipment, and chain-of-custody procedures w i l l  be fo l lowed as out1 ined i n  
Sect ion 6.9 and 7.1 of the QAPP. 

Each sample may cons is t  of from one t o  severa l  
To f a c i l i t a t e  e f f i c i e n c y  i n  the f i e l d ,  benthos and f i s h  w i l l  

RESOLUTION : 

The above response has been incorporated i n  t o  Sect ion 6.3.1.3 o f  t he  
B i o l o g i c a l  Resources Sampling Plan. 

COMENT: 

PAGE: 1.6-4 SECTION/FIGURE: Figure 6.1 - 
This f i g u r e  appears t o  inc lude a shaded area t h a t  i s  no t  expla ined i n  t h e  
legend. 
B r o o k f i e l d  Road, Layhigh Road, and Route 128. 

T h i s  area i s  n o r t h  and east o f  t he  i n t e r s e c t i o n  o f  C i n c i n n a t i -  

RESPONSE : 

In fo rma t ion  has been added t o  the legend f o r  townsi tes (Page 1.6-4, 
F igure 6.11, as represented by t h e  shaded area. 

RESOLUTION : 

The above response has been incorporated i n  t o  F igure 6.1 of t he  
B i o l o g i c a l  Resources Sampling Plan. 

COMENT: 

SECTION/FIGURE: 6.3.2 - PAGE: 1.6-5 
"Downgradient" should be "downwind" s ince the t e s t  i s  r e f e r r i n g  t o  
a g r i c i l t u r a l  crop and garden sampling. 

- 

RESPONSE : 

"Downgradient" has been changed t o  "Downwind" (Page 1.6-5, Sect ion 6.3.2). 

RES0 LUTI  ON : 

The above response has been incorporated i n  Sect ion 6.3.2 of t he  
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B i o l o g i c a l  Resources Sampling Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 6 . 3 . 2 ,  PAGE: 1.6-6 
1 s t  b u l l e t  

DOE should c l a r i f y  t h i s  sentence t o  mean t h a t  t i s s u e  from animals w i l l  be 
sampled, n o t  t i s s u e  from contaminated s i t es .  Also, c l a r i f i c a t i o n  i s  
needed on whether " three samples" means three samples c o n s i s t i n g  o f  one 
anim.al per sample o r  " th ree  samples" cons is t i ng  o f  several  animals per  
samp 1 e. 

RESPONSE : 

Three samples o f  w i l d l i f e  (smal l  mammals, game mammals) t i s s u e  c o n s i s t i n g  
o f  one o r  more animals per sample from the most h i g h l y  contaminated s i t e s ,  
as determined by the s o i l  sampling program, w i l l  be taken. 

RESOLUTION: 

The above response has been incorporated 
B i o l o g i c a l  Resources Sampling Plan. 

i n  Sect ion 6 . 3 . 2  o f  the 

COWENT : 

SECTION/FIGURE: Sect ion 6 . 3 . 2 ,  PAGE: 1.6-6 
3rd bu l  l e t  

Three samples o f  f i s h  t i s s u e  should be analyzed from each sur face water 
sampling l o c a t i o n  i n  bo th  Paddy's Run and the Great M i a m i  River.  

RESPONSE : 

Three samples o f  f i s h  t i s s u e  from each surface water sampling l o c a t i o n  on 
Paddy's Run and the Great M i a m i  R iver  w i  11 be taken. 

RE SO LUT I ON : 

The above response has been incorporated i n  Sect ion 6 . 3 . 2  o f  t h e  
B i o l o g i c a l  Resources Sampl i n g  Plan. 

COWENT: 

SECTION/FIGURE: Sect ion 6 . 3 . 3  - PAGE: 1 .6 -6  
DOE should c l a r i f y  t h i s  sec t i on  t o  i n d i c a t e  i f  the t r i p l i c a t e  sample w i l l  
be c o l l e c t e d  i n  one day o r  one week and i f  one sample w i l l  be c o l l e c t e d  
one i n  each o f  the spec i f i ed  months. 

RESPONSE : 

Vegetat ion and w i l d l i f e  samples w i l l  be c o l l e c t e d  i n  t r i p l i c a t e  once 
du r ing  the  1987 growing season (June through September). 
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Macroinvertebrate and f i s h  samples w i l l  be c o l l e c t e d  i n  t r i p l i c a t e  once 
du r ing  t h e  sp r ing  season ( A p r i l  through June 1988). 
The t r i p l i c a t e d  samples w i l l  be c o l l e c t e d  a t  the same t ime f o r  each 
sampling l oca t i on .  It w i l l  r e q u i r e  one t o  two weeks t o  sample a l l  o f  t he  
l o c a t i o n s  i d e n t i f i e d  i n  Figure 6.1. 

RESOLUTION : 

The above response has been incorporated i n  Sect ion 6.3.3 o f  the 
B i o l o g i c a l  Resources Sampling Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 6.3.5 
I n  t h e  f i r s t  sentence, DdE shou 
i n s e r t  i t  a f t e r  "Tef lon- 1 i ned 1 
t o  t h e  QAPP, DOE should e x p l a i n  
t ranspor ted  t o  the laboratory .  
d e t a i  1 s. 

PAGE: 1.6-7 
d de le te  the comma a f t e r  "q lass  j a r s "  and 
ds." 
i n  t h i s  p lan  how samples w i l l  be 
The p lan  should r e f e r  t o  t h e  QAPP o n l y  f o r  

I n  add i t i on ,  r a t h e r  i h a n  r e f e r r i n g  

390 

RESPONSE : 

a) The comma w i l l  be moved t o  f o l l o w  t e f l o n - l i n e d  l i d s  (Page 1.6-7, 
Sect ion 6.3.5). 

b) Transpor tat ion of samples i s  common t o  a l l  sampling programs and 
i s  discussed i n  Sect ion 6.8 o f  t he  QAPP. 

RES0 LUTI ON : 

a) The above response has been incorporated i n  Sect ion 6.3.5 o f  t he  
B i o l o g i c a l  Resources Sampling Plan. 

b) \No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COMENT: 

SECTION/FIGURE: Sect ion 6.3.6 PAGE: 1.6-7 
Bioaccumulation may r e s u l t  i n  elevated contaminant l e v e l s  i n  t i s s u e s  when 
t h e  same contaminants are unapparent i n  the s o i l ,  sediment, o r  water 
samples. I n  addi t ion,  e s p e c i a l l y  f o r  t e r r e s t r i a l  animals, i t  i s  d i f f i c u l t  
t o  ensure t h a t  the s o i l  samples represent the exposure a f f e c t i n g  the  
animal. Therefore, t i ssues  should no t  be s t r i c t l y  l i m i t e d  t o  those 
parameters present above background i n  s o i l s  and sediments. Rather, t he  
CLP parameters t h a t  may be expected t o  bioaccumulate should be analyzed i n  
a subset o f  t e r r e s t r i a l  and aquat ic  organisms t h a t ,  due t o  l o c a t i o n  o f  
capture/sampling, are most l i k e l y  t o  be contaminated. 

I n  add i t i on ,  t he  aquat ic  organisms, p a r t i c u l a r l y  t he  benthos, should be 
q u a l i t a t i v e l y  analyzed t o  assess t h e  impact o f  contaminat ion on t h e  
aqua t i c  comnunity s t ruc tu re .  
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RESPONSE : 

Plant,  animal, and aquatic ( f i sh  and benthos) t i s sues  w i l l  be analyzed f o r  
those parameters w h i c h  are  determined to  be present a t  above background 
levels  d u r i n g  the so i l  and sediment sampling. Therefore, i f  a parameter 
has a "zero" background level ( i .e . ,  does not naturally occur) any 
indication of i t s  presence i n  the so i l  o r  sediment i s  cause t o  analyze f o r  
t h a t  parameter. Several tissue samples (plant ,  animal, and aquatic ( f i s h  
and benthos)) w i l l  be analyzed fo r  C L P  parameters tha t  may be expected t o  
be bioacumulators from biased areas. Similarly, known bioaccumulators 
such a s  strontium and cesium w i l l  a lso be analyzed. 
QAPP contains the sample analysis procedures. 

Section 9.4 of the 

RESOLUTI ON : 

The above response has been incorporated i n  Section 6.3.6 of the 
Biological Resources Sampling Plan. 
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GENERAL COWENTS: 

The o b j e c t i v e s  o f  the f a c i l i t y  t e s t i n g  p l a n  i s  t o  determine i f  leakage has 
occurred from t h e  underground storage tanks and the main e f f l u e n t  L ine  
(which i nc ludes  on ly  the sec t i on  from the wastewater t reatment p l a n t  t o  
the  Great M i a m i  R iver) .  
f o l l o w i n g  u n i t s  which are included i n  Sect ion 4.2.1.10 o f  the work plan: 

This  sec t i on  does n o t  address the t e s t i n g  o f  t h e  

L i n e  from the Clear Well t o  Manhole 175 
Product i o n  storage pads 
Hazardous waste storage tanks 
Dikes 
A n c i l l a r y  below ground p i p i n g  
Sumps. 

RESPONSE : 

The scope o f  work f o r  the R I / F S  F a c i l i t i e s  Test ing sec t i on  inc ludes t h e  
t e s t i n g  o f  t h e  underground storage tank. The e f f l u e n t  l i n e  from Manhole 
175 t o  the  Great Miami R i v e r  i s  being analyzed f o r  i n t e g r i t y  under Order 
14, D i r e c t o r ' s  Findings and Orders. 
have been deleted from Sect ion 7.0. The s i x  items l i s t e d  under the  
comment w i l l  be included i n  the t e x t  o f  Sect ion 7.0. The above mentioned 
systems w i l l  be inspected f o r  i n t e g r i t y .  
been found t o  be compromised, a program w i l l  be i n s t i t u t e d  t o  determine 

References t o  the e f f l u e n t  L ine s tudy 

If the  i n t e g r i t y  o f  a system has 

a t i on .  t h e  d e f i n i t i o n  and ex ten t  o f  the-  p o t e n t i a l  contami 0 RESOLUTION: 

The above response has been incorporated i n t o  Sect 
Test ing Plan. 

on 7 o f  the F a c i l i t y  

COWENT: 

SECTION/FIGURE: Sect ion 7.3 - PAGE Page 1.7-1 
The concrete t rench  t h a t  once fed s l u r r y  t o  the  K-65 tanks should a l s o  be 
an i t e m  o f  study. Although i t  i s  no t  operat ional  now i t  may have been a 
s i g n i f i c a n t  c o n t r i b u t o r  t o  s o i l  contaminat ion i n  the  past, j u s t  as t h e  
Bur ied E f f l u e n t  Line t o  the Great M i a m i  R i ve r  i s  a p o t e n t i a l  source 
today. 
o f  r a d  i oac t i v i  t y  . C e r t a i n l y  the t rench t o  the K-65 tanks c a r r i e d  much h igher  l e v e l s  

RESPONSE : 

Biased s o i l  samples w i l l  be taken i n  the area o f  the concrete s l u r r y  
t rench  as p a r t  o f  the s o i l  sampling program. 

RESOLUTION: 

No change i n  the t e x t  i s  requ i red  f o r  t h i s  response. 

COMENT: a 
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SECTION/FIGURE: Sect ion 7.4 E: Page 1.7-5 
The p l a n  i n d i c a t e s  t h a t  f l ow  measurement devices w i l l  be wei rs  o r  
u l t r a s o n i c  f l o w  meters. DOE could consider a more accurate method f o r  
determin ing the  c o n d i t i o n  o f  t he  e f f l u e n t  Line, such as b lock ing  o f f  a 
s e c t i o n  o f  p i p e l i n e ,  f i l l i n g  the u n i t  w i t h  water, and measuring t h e  change 
i n  water e l e v a t i o n  i n  the upstream manhole. 
app rop r ia te  and would ensure t h a t  leaks are detected. However, t he  L ine  
has been i n  se rv i ce  f o r  36 years and can be expected t o  leak. I t  may be 
more c o s t  e f f e c t i v e  t o  t e l e v i s e  the p i p e l i n e  and make the needed r e p a i r s .  

Th is  method may be 

RESPONSE : 

The e f f l u e n t  l i n e  study i s  being conducted under Order 14 D i r e c t o r s  
Findings and Orders. Sect ion 7.4 paragraph 3 has been deleted. 

RESOLUTION : 

. The above response has been incorporated i n t o  sec t i on  7.4 o f  t he  Sampling 
Plan. 

COMIENT: 

SECTION/FIGURE: Sect ion 7.5 PAGE: 1.7-6 
The f i r s t  paragraph includes the phrase, "...a l o s s  o r  g a i n  of 15 percent  
o f  t he  f l o w  i n  the  p i p e  . . . I '  DOE should descr ibe the r a t i o n a l e  f o r  
determin ing t h e  15 percent c r i t e r i a .  
o f  t h e  f l o w  measurement equipment. 

DOE should a l s o  address the  accuracy 

RESPONSE : 

The e f f l u e n t  L ine  study i s  being conducted under.0rder 14 of t he  D i r e c t o r s  
Findings and Orders. Sect ion 7.5 paragraph 2 has been deleted. 

RESOLUTION : 

The above response has been incorporated i n t o  sec t i on  7.5 o f  t h e  Sampling 
Plan. 
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COWENT: 

PAGE: 1 SECTION/FIGURE: Section 2.0 - 
T h i s  section should provide a l l  data collected- i n  the  past s tudies  ( i n  
summary form, please) so tha t  the QAPP can be evaluated to  determine 
whether the RI would provide a l l  necessary information t o  conduct the FS. 

RESPONSE : 

A t  the time of preparation of the QAPP, past s tudy  data  was r e s t r i c t ed  due 
to  pending  l i t i g a t i o n  ac t iv i ty .  An evaluation of past s tudies  w i l l  be 
incorporated into the next planned revision of the Task 1 Report: 
Description of Current Situation. This is  expected to  be completed i n  
approximately November 1987. 

RESOLUT I ON : 

No change i n  t ex t  is required fo r  t h i s  response. 

COMENT: 

SECTION/FIGURE: Sect ion 2.0 PAGE: Page 1, Para. 2: 
There is  an inconsistency i n  the analytical  laborator ies  selected.  The 
45 Day Deliverable s t a t e s  that  IT analytical  laborator ies ,  Knoxville, 
Tennessee and Roy F. Weston analytical  laboratory, Linville,  Pennsylvania 
wil l  perform the analyses. Section 2 ident i f ied I T  Laboratory i n  Export, 
Pennsylvania and IT/RSL i n  Oak Ridge, Tennessee. 

Please iden t i fy  the laboratories ( i n c l u d i n g  se l f  contractors)  w h i c h  will 
actual ly  be performing the analyses consistent throughout the QAPP. The 
.laboratory must be a ce r t i f i ed  CLP laboratory or  undergo a U.S. E P A  audi t .  

RESPONSE : 

The Roy F. Weston analytical  laboratory, s ta ted i n  the 45 day deliverable,  
wi l l  not be used t o  perform analyses. The laborator ies  w h i c h  will  
ac tua l ly  be performing the analyses are: 

Radiological Sciences Laboratory; Oak Ridge, Tennessee 
Special Analysis Laboratory; Knoxville, Tennessee 
Middlebrook Pike Laboratory; Knoxville, Tennessee 
Export Laboratory; P i t t s b u r g h ,  Pennsylvania. 

RES0 LUTI  ON : 

The above response has been incorporated i n  Section 2.0 of the Qual i ty  
Assurance Project Plan. 

390 

COWENT: 

SECTION/FIGURE: Section 4.0 
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This  s e c t i o n  should prov ide f o r  each ma t r i x ,  p ro jec ted  sampling 
a c t i v i t i e s ,  such as number o f  samples t o  be c o l l e c t e d  and analyzed f o r  
what contaminants, and percent o f  samples t o  be c o l l e c t e d  f o r  q u a l i t y  
c o n t r o l  a c t i v i t i e s  (e.g., f i e l d / t r i p  blank and d u p l i c a t e s  and spikes). 

RESPONSE : 

A m a t r i x  o f  p ro jec ted  sampling a c t i v i t i e s ,  such as number o f  samples t o  be 
c o l l e c t e d  and analyzed f o r  what contaminants, and number o f  samples t o  be 
c o l l e c t e d  f o r  q u a l i t y  c o n t r o l  a c t i v i t i e s  i s  provided. 

RES0 LUT I ON : 

The above response has been incorporated i n  Sect ion 4.0 o f  the Q u a l i t y  
Assurance Pro jec t  P1 an. 

COWENT: 

SECTION/FIGURE: Sect ion 4.0 PAGE: 19 

This  page i s  i l l e g i b l e .  Please submit a readable copy. 

RESPONSE : 

Attached. 

RESOLUTION : 

N/A. 

COW E NT : 

SECTION/FIGURE: Sect ion 5.2 PAGE: Page 27, 2nd B u l l e t  
No d r i l l i n g  muds should be used. 
d r i l l i n g  should be analyzed p r i o r  t o  i t s  i n t r o d u c t i o n  t o  t h e  borehole. 

Any water added t o  the  ho le  t o  a i d  i n  

RESPONSE : 

D r i l l i n g  operat ions s h a l l  be performed wi thout  d r i  11 i n g  mud t o  minimize 
t h e  i n t r o d u c t i o n  o f  contaminants i n t o  the subsurface s o i l  and qrou 
water. 
d r i l l i n g  f l u i d .  
i n t r o d u c t i o n  t o  t h e  borehole. 
performed dry w i thou t  t he  use o f  water. 

As a l a s t  r e s o r t ,  on l y  c l e a r  potable water w i l l  be u s e i  as 

I f  possible,  d r i l l i n g  operat ions w i  
The potable water w i l l  be analyzed p r i o r  t o  i t s  

RESOLUTION : 

The above response has been incorporated i n  Sect ion 5.2 o f  t he  Qua 
Assurance P r o j e c t  P1 an. 

d 
a 

1 be 

i t y  

COWENT: a 
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SECTION/FIGURE: Sect ion 5.2 PAGE: Page 27, 6 t h  B u l l e t  
Th is  i t e m  does no t  make any sense, c l a r i f i c a t i o n  i s  needed. 

RESPONSE : 

This b u l l e t  should p roper l y  read: 

No grout  a d d i t i v e s  s h a l l  be used. 

RE SO LUT I ON : 

The above response has been incorporated i n  Sect ion 5.2 o f  t he  Q u a l i t y  
Assurance P r o j e c t  Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 5.2 
Only a i r  r o t a r y  d r i l l i n g  shou 

RESPONSE : 

PAGE: Page 28, 5 t h  
d be used f o r  holes advanced 

B u l l e t  
n t o  bedrock. 

There are c u r r e n t l y  no plans f o r  d r i l l i n g  i n t o  bedrock. 
d r i l l i n g  method, a t  present, i s  cable t o o l .  Should a dec i s ion  be made t o  
d r i l l  i n t o  bedrock, on l y  a i r  r o t a r y  d r i l l i n s  method w i l l  be used. and 

The o n l y  approved 

procedures w i l l  be - rev i sed  and p r i o r  approvals obtained. 

RESOLUTION: 

The above response has been incorporated i n  Sect ion 5.2 of t h e  Q u a l i t y  
Assurance Pro jec t  P1 an. 

C O W  E NT : 

SECTION/FIGURE: Sect ion 5.2 PA6E: Page 30, 2nd B u l l e t  
The s o i l  sampling procedures o u t l i n e d  here are i n c o n s i s t e n t  w i t h  those 
found i n  the  sampling plan. A t  a minimum, s o i l  samples should be 
c o l l e c t e d  a t  f i v e - f o o t  i n t e r v a l s  o r  a t  any change i n  l i t h o l o g y .  
a s u f f i c i e n t  number o f  continuous cores must be completed t o  adequately 
cha rac te r i ze  the geology o f  the s i t e .  Th is  m o d i f i c a t i o n  should be made i n  
t h e  appropr ia te sect ions o f  the sampling p l a n  such t h a t  i t  i s  cons is ten t  
w i t h  t h e  QAPP. 

However, 

RESPONSE : 

S o i l s  w i l l  be sampled cont inuously  t o  the base o f  the t i l l ,  then a t  f i v e -  
f o o t  i n t e r v a l s  o r  a t  every l i t h o l o g i c  change as d r i l l i n g  progresses t o  
20 f e e t  below the water tab le .  Sampling beyond the base o f  t h e  t i l l  w i l l  
be conducted every t e n  f e e t  and a t  each change i n  l i t h o l o g y .  
samples are t o  be obtained w i t h  a d r i v e n  ( sp l i t spoon)  o r  pushed ( t h i n  
w a l l )  Shelby tube sampler o r  both. A s u f f i c i e n t  number o f  cont inuous 
cores w i l l  be completed t o  adequately character ize the geology o f  t he  
s i t e .  

These 
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RESOLUTION : 

The above response has been incorporated i n  Section 5.2 o f  the Q u a l i t y  
Assurance Pro jec t  Plan. 

COWENT: 

SECTION/FIGURE: Sect ion  5.3 PAGE: Page 34, 2nd 
Well screens should not exceed ten f e e t  i n  length. This w i  

B u l l e t  
1 minim ze the 

p o t e n t i a l  f o r  d i l u t i o n  o f  a p a r t i c u l a r  contaminant. 

RESPONSE : 

F i f t e e n  f o o t  sect ions or l ess  o f  commercial 0.01-inch-slot screens w i l l  be 
used (minimum three square inches open area per foo t  o f  screen.) 
o f  w e l l  screen lengths a r e  given i n  the coment  responses t o  the Ground 
Water Sampling Plan Comments. 

D e t a i l s  

RES0 LUTI ON : 

The above response has been incorporated i n  Sect ion 5.3 o f  the Q u a l i t y  
Assurance Pro ject  Plan. 

COMENT: 

SECTION/FIGURE: Section 5.3 PAGE: Page 34, 5 th  B u l l e t  
No cement grout  should be placed i n  the saturated zone. An un t rea ted  
ben ton i te  s l u r r y  should be placed above the p e l l e t s  t o  a l e v e l  above 
saturated condi t ions.  

RESPONSE : 

Wells w i l l  be b a c k f i l l e d  w i t h  a sand pack t o  a he ight  o f  two f e e t  above 
the screen, then f i v e  f ee t  o f  bentoni te  p e l l e t s  above the sand pack and, 
f i n a l l y ,  grouted t o  the surface. The grout  w i l l  be a s l u r r y  o f  American 
C o l l o i d  Company "Volc lay" grout. A sample o f  the sand pack m a t e r i a l  and 
grout  w i l l  be co l l ec ted  f o r  analys is  t o  i d e n t i f y  the presence o f  
contaminants o f  i n t e r e s t .  

RESOLUTION : 

The above response has been incorporated i n  Section 5.3 o f  the Q u a l i t y  
Assurance Pro jec t  Plan. 

COWENT: 

SECTION/FIGURE: Section 5.3 - PAGE: Page 37, 8 t h  B u l l e t  
The sand pack should not exceed more than four  f e e t  above the we l l  screen. 

RESPONSE: 
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A f t e r  p l a c i n g  the  sand pack t o  a l e v e l  o f  a t  l e a s t  two feet,  b u t  n o t  more 
than f o u r  f e e t  above the w e l l  screen, a f i v e  f o o t  t h i c k  ben ton i te  p e l l e t  
l a y e r  i s  placed above the sand pack as the  temporary casing cont inues t o  
be withdrawn slowly.  

RESOLUTION : 

The above response has been incorporated i n  Sect ion 5.3 of t he  Q u a l i t y  
Assurance P r o j e c t  Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 5.4 PAGE: Page 38, 2nd B u l l e t  
Absolute ly  no mud should be used du r ing  w e l l  d r i l l i n g .  

RESPONSE : 

For those w e l l s  where the bor ing was made o r  enlarged w i t h  the  use o f  
d r i l l i n g  f l u i d  (water) ,  remove f i v e  t imes t h e  measured amount o f  t o t a l  
f l u i d s  l o s t  w h i l e  d r i l l i n g  p l u s  f i v e  t imes the standing water volume as 
above. The same procedure a l so  app l i es  here as above f o r  cases o f  s low 
recharge, d i sco lo red  o r  p a r t i c u l a t e - l a d e n  water. 

RESOLUTION : 

The above response has been incorporated i n  Sect ion 5.3 o f  t he  Q u a l i t y  
Assurance P r o j e c t  Plan. 

COWENT: 

SECTION/FIGURE: Sect ion 5.6 PAGE: Page 42 
Th is  page i s  i l l e g i b l e .  Please submit a readable copy. 

RESPONSE : 

Attached. 

RESOLUTION : 

N/A 

COHENT: 

SECTION/FIGURE: Sect ion 6.0 - General Comments 
The sample p rese rva t i on  procedures f o r  HSL organic  analyses (e.g., use o f  
chemicals) are n o t  i n  conformance w i t h  the  CLP sample c o l l e c t i o n  and 
p rese rva t i on  procedures. 
samples would be c o l l e c t e d  and preserved u n t i l  ready f o r  ex t rac t i on .  

The sec t i on  should spec i f y  how Pesticides/PCBs 

RESPONSE : a 
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Pesticide/PCB sample c o l l e c t i o n  procedures are the  same as those s p e c i f i e d  
f o r  ac i d  /base-neut r a l  ex t r a c  tab1 e compounds . Samp 1 e p re  serv a t  i o n  
techniques a re  presented i n  Table 6-5. It should be noted t h a t  sodium 
t h i o s u l f a t e  i s  o n l y  proposed as a sample p rese rva t i ve  f o r  HSL organics 
when r e s i d u a l  f r e e  c h l o r i n e  i s  known t o  be present as i n d i c a t e d  i n  
Footnote 'Id". Sodium t h i o s u l f a t e  w i l l  be omi t ted i n  a l l  o the r  cases. 

RESOLUTION : 

The above response has been incorporated i n  Sect ion 6.1.1 o f  t he  Q u a l i t y  
Assurance P r o j e c t  Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 6.0 - General Comments 
The Sampling Plan o f  Task 2 Report, spec i f i es  c e r t a i n  c r i t e r i a  t h a t  a re  t o  
be used before sending s o i l s ,  animal, and p l a n t  t i ssues  t o  a CLP 
labo ra to ry  f o r  analys is .  Sect ion 6 f a i l s  t o  address s e n s i t i v i t y  l e v e l s  o f  
t he  f i e l d  instruments f o r  the HSL parameters [e.g., i f  U.S. EPA submits 
unknown s o i l  samples t o  f i e l d  personnel f o r  f i e l d  screening, could they 
de tec t  t h e  presence o f  t o x i c  p o l l u t a n t s  j u s t  based on the  f i e l d  
observat ions ( co lo r ,  odor, o r  response t o  the f i e l d  screening 
instruments) 1 

RESPONSE : e - 
The general  s e n s i t i v i t y  l e v e l  f o r  HNu organic  vapor ana lys i s  i s  0.1 ppm, 
va ry ing  s l i g h t l y  w i t h  s p e c i f i c  gases. V isual  observat ion i n  t h e  f i e l d  
requ i res  experienced personnel and cannot be " q u a n t i f i e d "  i n  a procedures 
manual. To at tempt t o  do so i n  o the r  than the  very general terms a l ready 
descr ibed i n  the sampling p l a n  would l i k e l y  r e s u l t  i n  more samples n o t  
be ing screened o r  analyzed than p rov id ing  t h a t  p o t e n t i a l l y  contaminated 
areas a re  invest igated.  

RES0 LUTI ON : 

The above response has been incorporated i n  Sect ion 6.0 o f  the Q u a l i t y  
Assurance P r o j e c t  Plan, as i t  r e l a t e s  t o  instrument s e n s i t i v i t i e s .  No 
change i n  t e x t  i s  requi red w i t h  respect t o  the  comment on t r a n p o r t  o f '  
samples t o  CLP labo ra to r ies .  

COMENT: 

SECTION/FIGURE: Sect ion 6.0 - General Comments 
DOE should prov ide U.S. EPA the p e r t i n e n t  QA manuals r e f e r r e d  i n  t h i s  
s e c t i o n  f o r  ou r  review. More i n fo rma t ion  i s  needed on what NBS SRMs a re  
t o  be used t o  c a l i b r a t e  each f i e l d  instrument. What i s  ALS-HP-003 o f  t h e  
I T  QA Manual? 

RESPONSE : 

I T  QA Manuals may be inspected and more s p e c i f i c  re ference t o  NBS SRMs can 
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be provided. ALS-HP-003 was the  l abo ra to ry  equipment c a l i b r a t i o n  * 

procedures f o r  I T ' S  Radio log ica l  Services Laboratory i n  Oak Ridge, 
Tennessee. The new c a l i b r a t i o n  procedures are at tached f o r  review. 

RESOLUT I ON : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COW E NT : 

SECTION/FIGURE: Sect ion 6.1 PAGE: Page 4, 1 s t  B u l l e t  
Sampling equipment must undergo complete decontamination p r i o r  t o  sampling 
new wel ls .  
w i t h  a nonphosphate detergent and r i nsed  w i t h  d i l u t e  (0.1 N)  h y d r o c h l o r i c  
acid,  t a p  water, and d i s t i l l e d  water. When organics are o f  concern, t h e  
equipment should be washed w i t h  a nonphosphate detergent and r i n s e d  w i t h  
tap  water, d i s t i l l e d  water, acetone, and p e s t i c i d e  q u a l i t y  hexane. 

When inorganics are of concern, equipment should be washed 

RESPONSE : 

This i t e m  has been addressed under comments t o  Page 1.3-22, 1 s t  B u l l e t  o f  
t he  ground water sampling plan. Because the f i n a l  two r i n s e s  i n  the  
decontamination procedure are tap water and deionized water, r e s p e c t i v e l y ,  
i t  i s  n o t  necessary t o  a l l ow  the  equipment t o  d ry  p r i o r  t o  reassembly 
and/or storage i n  aluminum f o i l .  

A f i n a l  r i n s e  i n  hexane, as proposed above, may e x t r a c t  substances from 
the  p l a s t i c  sheet ing o r  the o i l  f i l m  present on aluminum f o i l .  
A d d i t i o n a l l y ,  acetone should no t  be used f o r  equipment decontamination 
because i t  conta ins t races of o the r  Hazardous Substance L i s t  (HSL) 
ketones; 2-butanone, 4-rnethyl-2-pentanone, 2-hexanone, and i s  i t s e l f  an 
HSL v o l a t i l e  organic  compound. With the  except ion o f  t h e  concerns 
expressed above, t he  decontamination procedures can be modif ied t o  i nc lude  
a nonphosphate detergent r i n s e  f o r  inorganics.  I f  hexane i s  used as a 
r i n s e  a f t e r  methanol i n  the organic decontamination procedure, i t  should 
be fo l l owed  by a methanol r i nse ,  t ap  water r i n s e ,  and deionized water. 

RESOLUTION : 

The above response has been incorporated i n  Sect ion 6.1 o f  the Q u a l i t y  . 

Assurance P r o j e c t  Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 6.1 PAGE: Page 7, 1 s t  B u l l e t  
pH papers a re  no t  a very s e n s i t i v e  i n d i c a t o r  o f  pH. 
be a pH meter a t  t he  s i t e .  

There w i l l  apparent ly  
It i s  recommended t h a t  t h i s  be used. 

RESPONSE : 

pH t e s t  s t r i p  manufactured by E.  Merck and Company a re  s e n s i t i v e  t o  one- 
h a l f  a pH u n i t .  Because the  requirement f o r  p rese rva t i on  o f  d i sso l ved  

390 
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metals and rad ionuk l i des  i s  pH adjustment t o  l e s s  than two, pH t e s t  s t r i p s  
a re  more than adequate t o  prov ide t h a t  samples are p roper l y  preserved. 0 

RESOLUT I ON : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COMENT: 

SECTION/FIGURE: Sect i on 6.1 PAGE: Page 8, 1 s t  B u l l e t  
Radionucl ide parameters are preserved w i t h  HN03. 
f i l t e r e d .  I f  r e s u l t s  from a f i l t e r e d  sample are desired, an u n f i l t e r e d  
sample should a l so  be analyzed. 

They should no t  be 

RESPONSE : 

F i  1 t e red  samples must be analyzed whenever rad ionucl  ides are monitored i n  
sur face o r  ground water because even t race  suspended sediments w i l l  r e s u l t  
i n  erroneous r e s u l t s .  The s i t u a t i o n  i s  s i m i l a r  t o  the  ana lys i s  of 
d isso lved  metals whereby the n i t r i c  ac id  p rese rva t i ve  w i l l  m o b i l i z e  metals 
and rad ionuc l i des  sorbed on suspended sediments r e s u l t i n g  i n  a h i g h  b ias  
i n  the  a n a l y t i c a l  r e s u l t s .  U n f i l t e r e d  samples are useless f o r  
i n v e s t i g a t i n g  each d isso lved o r  suspended rad ionuc l i de  concentrat ion.  

RESOLUTION : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COMENT: 

SECTION/FIGURE: Sect ion 6.5 PAGE: Page 17, 5 t h  B u l l e t  
Sediment samplers must be decontaminated fo l l ow ing  t h e  corrected 
procedures f o r  ground water sampling equipment (see comments on Page 4, 
1s t  B u l l e t ,  o f  t h i s  sect  i on ) .  

RESPONSE : 

The v e r t i c a l  p ipe  core sampler and/or dredge w i l l  be decontaminated 
between each sample c o l l e c t i o n  by c leaning w i t h  r i v e r  water and a brush. 
Should t h e  equipment become heav i l y  contaminated, i t  w i l l  be cleaned by 
t h e  f o l l o w i n g  procedures: 

I n  the  case o f  i no rgan ic  contaminants, t he  equipment w i l l  f i r s t  
be washed w i t h  a nonphosphate detergent and then r i n s e d  w i t h  
d i l u t e  (0.1 N )  hydroch lo r i c  a c i d  fo l lowed by tap water and 
deionized water. 

I n  t h e  case o f  organic  contaminants, t he  equipment w i l l  f i r s t  be 
washed w i t h  a nonphosphate detergent and then r i n s e d  w i t h  t a p  
water, methanol, tap water, and deionized water. 

As described above, t he  equipment s h a l l  be thoroughly r i n s e d  w i t h  
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t ap  water and f i n a l l y  deionized water t o  remove t r a c e s  o f  
hyd roch lo r i c  acid,  detergent, and methanol (acetone may be 
s u b s t i t u t e d  i f  v o l a t i l e  organic compounds are n o t  being 
determined). 

Sampling equipment w i l l  no be placed d i r e c t l y  on t h e  ground o r  
o the r  contaminated surfaces p r i o r  t o  use, b u t  w i l l  be p laced on a 
c lean  p l a s t i c  sheet. 

Samples o f  the f i n a l  deionized water r i n s e  w i l l  be c o l l e c t e d  i n  
sample b o t t l e s  con ta in ing  the appropr ia te p rese rva t i ves  and 
analyzed t o  check f o r  cross contaminat ion between sampling 
po in ts .  

Decontamination o f  the sampling equipment w i l l  be performed a t  a 
designated c e n t r a l  s tag ing area a t  the FMPC. I f  t h i s  i s  n o t  poss ib le  due 
t o  extenuat ing circumstances, the sampling equipment may be decontaminated 
i n  t h e  f i e l d ,  bu t  on l y  as a l a s t  reso r t .  

RESOLUTION: 

The above response has been incorporated i n  Sect ion 6.5 o f  t h e  Q u a l i t y  
Assurance Pro jec t  P1 an. 

COMENT: 

SECTION/FIGURE: Sect ion 6.6 PAGE: Page 19, 1 s t  B u l l e t  
SDli tsDoon samolers should be decontaminated f o l l o w i n a  t h e  co r rec ted  

a 
procedures f o r '  ground water sampling equipment i f  the; a re  t o  undergo HSL 
analysis. 

RESPONSE : 

The sp l i t spoon  sampler and o the r  sampling equipment such as t rowels,  pans, 
gloves, etc. w i l l  be decontaminated between each sample c o l l e c t i o n  by 
c leaning w i t h  tap water and a b o t t l e  brush, r i n s i n g  w i t h  de ion ized water, 
methanol, and deionized water again. Should the  sampling equipment become 
h e a v i l y  contaminated, i t  w i l l  be cleaned by the f o l l o w i n g  procedures: 

I n  the  case o f  inorganic  contaminants, t he  equipment w i l l  f i r s t  
be washed w i t h  a nonphosphate detergent and then w i t h  d i l u t e  
(0.1 N) hydroch lo r i c  ac id  fo l lowed by tap  water and deionized 
water . 
I n  t h e  case o f  organic  contaminants, t he  equipment w i l l  f i r s t  be 
washed w i t h  a nonphosphate detergent and then r i n s e d  w i t h  tap  
water, methanol, t ap  water, and deionized water. 

As described above, t he  equipment s h a l l  be thoroughly r i n s e d  w i t h  
t a p  water and f i n a l l y  deionized water t o  remove t r a c e s  of 
hyd roch lo r i c  acid,  detergent, and methanol (acetone may be 
s u b s t i t u t e d  i f  v o l a t i l e  organic compounds are n o t  being 
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determined. ) 

Sampling equipment w i l l  not  be placed d i r e c t l y  on the  ground o r  
o the r  contaminated surfaces p r i o r  t o  i n s e r t i o n  i n t o  the  bor ing,  
b u t  w i l l  be placed on a c lean p l a s t i c  sheet adjacent t o  o r  around 
the  bo r ing  . 
Samples o f  the f i n a l  deionized water r i n s e  w i l l  be c o l l e c t e d  i n  
sample b o t t l e s  conta in ing the  appropr ia te p rese rva t i ves  and 
analyzed t o  check f o r  cross contamination between bor ings.  

Decontamination of the sampling equipment w i l l  be performed a t  a 
designated c e n t r a l  area a t  the FMPC. If t h i s  i s  no t  poss ib le  due 
extenuat ing circumstances, the sampling equipment may be decontam 
the  f i e l d ,  bu t  on l y  as a l a s t  r e s o r t .  

RESOLUTION : 

The above response has been incorporated i n  Sect ion 6.6 o f  t he  Qu 
Assurance P r o j e c t  Plan. 

COMENT: 

SECTION/FIGURE: Sect ion 6.7 PAGE: Page 21, Para. 3, 
3rd B u l l e t  

t o  
nated i n  

l i t y  

should 
and a t  

The QAPP s ta tes  "Specify the q u a n t i t y  of detectors  desired. This  
i n c l u d e  enough t o  i n s t a l l  a minimum of two detectors  per l o c a t i o n  
l e a s t  ten de tec to rs  (op t i ona l )  f o r  known exposures and background 
determinat ions."  The word " o p t i o n a l "  i s  no t  s a t i s f a c t o r y .  Th is  word 
should be el iminated.  

RESPONSE : 

Specify the  q u a n t i t y  of de tec to rs  desired. 
i n s t a l l  a minimum of two detectors  per  l o c a t i o n  and a t  l e a s t  t e n  de tec to rs  
f o r  known exposures and background determinat ions.  

This should i nc lude  enough t o  

RE SOLUTION : 

The above response has been incorporated i n  Sect ion 6.7 of t he  Q u a l i t y  
Assurance P r o j e c t  Plan. 

COW EN T : 

SECTION/FIGURE: Sect ion 6.9 PAGE: Pages 41  through 44, 
Table 6-5 

Hexavalent chromium is  mentioned a t  var ious places i n  the document, b u t  i t  
i s  n o t  inc luded i n  t h i s  tab le.  
i s  24 hours. 

This ho ld ing t ime f o r  hexavalent chromium 

RESPONSE : e 
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T h i s  i s  the proper holding time fo r  hexavalent chromium. 

RESOLUTION : 

The above response has been incorporated i n  Table 6-5 of the Qua l i ty  
Assurance Project Plan. 

COMENT: 

SECTION/FIGURE: Section 8.3 PAGE: Page 3 ,  Table 8-1 
T h i s  page i s  i l l eg ib l e .  Please submit a readable copy. 

RESPONSE : 

See attached. 

RESOLUTION: 

COM E NT : 

SECTION/FIGURE: Section 9 
The GC/MS and GC procedures do not address t e s t  procedures (e.g. ,  t a i l i n g  
fac tors ,  or  endrin breakdown products, e tc . )  t o  be used to  evaluate the 
performances of the analytical  columns. 

. RESPONSE: 

Tailing fac tor  calculation and evaluation is no longer a requirement of 
the U.S. E P A  Contract Laboratory Program ( C L P ) .  Calculation and 
evaluation of 4,4'-00T and endrin breakdown is  discussed i n  
Section 11.4.2.7 "Pesticide and PCB QC Requirements" on Page 27  of 33. 
Section 11 addressed internal quali ty control checks and the i r  
frequencies. 

RESOLUTION : 

No change i n  t ex t  i s  required f o r  this response. 

COMENT: 

SECTION/FIGURE: Section 9.0 
T h i s  sect ion should provide organic and inorganic t e s t  procedures, in 
d e t a i l ,  t o  be used fo r  the analysis of animal and plant t i s sues  s ince 
there  a re  no C L P  procedures fo r  these matrices. 

RESPONSE : 

Procedures fo r  analysis of radionuclides i n  animal and plant t i s sues  have 
been developed by the IT RSL fo r  appl icat i ion to a variety of sampling a 
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p r o j e c t s ,  and are not  used s o l e l y  i n  the FMPC RI/FS. These procedures a re  
c o n t r o l l e d  i n  accordance w i t h  RSL QA p o l i c i e s  and pract ices,  and a re  
sub jec t  t o  overview by the RI /FS p r o j e c t  QA O f f i c e r .  
procedures a re  a v a i l a b l e  upon request. 

Copies o f  these 

RESOLUTION : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COWENT: 

SECTION/FIGURE: Sect i o n  10.0 
The l a b o r a t o r y  should submit a l l  CLP HSL parameters data i n  the same 
format and i n  the same sequence as spec i f i ed  i n  De l i ve rab le  Index and 
Report ing Schedule o f  the CLP IFBs. 

RESPONSE : 

Agreed. 
format s p e c i f i e d  i n  the Oel iverables Index o f  t he  CLP IFB.  

CLP documentation and data package submi t ta ls  w i l l  be i n  the  

RESOLUTION : 

No change i n  t e x t  i s  required. 
f o r  r e p o r t i n g  format requirements. 

Refer t o  Appendices A and B o f  t he  QAPP 

COMENT: 
a 

SECTION/FIGURE: Sect ion 12 
I s  t h i s  an i n t e r n a l  QAPP? The sec t i on  r e f e r s  t o  c h e c k l i s t s  which should 
be used by t h e  audi tors .  The Q u a l i t y  Assurance Of f ice,  U.S. EPA does n o t  
necessa r i l y  use check sheets. A l abo ra to ry  i s  evaluated f o r  conformance 
w i t h  methodology as s p e c i f i e d  i n  the  QAPP and o the r  l a b o r a t o r y / f i e l d  
a c t i v i t i e s  a t  t he  d i s c r e t i o n  o f  t he  evaluator.  

RESPONSE : 

Yes, t h i s  i s  an i n t e r n a l  QAPP. Check l is ts  are prepared f o r  each s p e c i f i c  
a u d i t  t o  p rov ide  a s y s t e m a t i c  approach t o  perform eva lua t i on  f o r  
conformance w i t h  procedures and labo ra to ry  methodology, as s p e c i f i e d  i n  
t h e  QAPP and o the r  s i t e - s p e c i f i c  documents. These c h e c k l i s t s  are prepared 
i n  accordance w i t h  the QAPP, and conform t o  app l i cab le  QA c r i t e r i a .  

RE SO LUT I ON : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

COWENT: 

SECTION/FIGURE: Appendix C 
The procedures descr ibed are those used a t  Appl ied Science Laboratory, 
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Inc. Will these same procedures be used by the laborator ies  specif ied i n  
the 45 Day Deliverable. 
laborator ies  should be provided. 

I f  not,  procedures used by the designated 0 
RESPONSE : 

Applied Science Laboratory, Inc. i s  now I T ' S  Radiolog 
Laboratory (RSL's) . A revised, d ra f t  copy of the App 
Laboratory Radioanalyt ical  Methodology and Procedures 
Also, a d r a f t  IT/RSL Qual i ty  Assurance Manual and the 
Services (ITAS) QA Manual (used by ITAS; Export, Midd 
Special Analysis Laboratories) can be provided. 

RESOLUTION : 

No change in tex t  i s  required for  t h i s  response. 

cal  Sc 
ied Sc 
can be 
IT Ana 
ebrook 

ence 
ence 
provided. 
y t ica l  
Pike, and 
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USEPA COHHENT RESPONSE TO SUBSURFACE SOILS SAMPLING PLAN 0 
GENERAL COMENT: 

The FFCA c a l l s  f o r  the cons t ruc t i on  o f  a t  l e a s t  f ou r  
hydrogeologic cross sect ions.  
i n  t h e  plan. 
i n fo rma t ion  was c o l l e c t e d  i f  DOE intends t o  use i t  t o  
cha rac te r i ze  the geology of the s i t e .  

Th is  task should be s p e c i f i e d  
The p lan  should o u t l i n e  how past subsurface 

RESPONSE : 
A t  l e a s t  f o u r  hydroqeoloqic cross-sect ions w i l l  be 
const ructed f o r -  the-stud; area. 
logs used f o r  geologic i n t e r p r e t a t i o n  and c h a r a c t e r i z a t i o n  o f  
t h e  s i t e  w i l l  be prov ided i n  the f i n a l  R I  repo r t .  Past 
subsurface i n fo rma t ion  w i  11 be evaluated and incorporated 
i n t o  the  R I  as p a r t  o f  the h i s t o r i c a l  data base. 

Bor ing and moni tor ing we1 1 

RE SO LUT I ON : 
The above responses has been incorporated i n  sec t i on  4.4.1. 
o f  t he  work plan. 

COMENT: 

SECTION/FIGURE: Figure 4.2 - PAGE: 1.4-3 
Many o f  t he  proposed bo r ing  l oca t i ons  i n  t h i s  f i g u r e  would 
make . ideal  l o c a t i o n s  f o r  a d d i t i o n a l  moni tor ing w e l l s  t o  
f u l f i l l  t h e  ob jec t i ves  s t a t e d  i n  Sect ion 3.2.2 (see comment 
on Sect ion 3.2.2). 

RESPONSE : 
The bor inqs proposed i n  t h i s  sec t i on  w i l l  be completed as " . .  
moni t o r i n g  we1 1s r a t h e r  than being plugged. 

RESOLUTION : 
The above response has been incorporated i n  Fiqure 4.4 o f  t he  
Subsurface So; 1s Sampl i n g  Plan. 

' " 

COWENT: 

SECTION/FIGURE: Para. 2 - PAGE: 1.4-4 
The FFCA requ i res  t h a t  continuous sp l i t -spoon sampling be 
conducted du r ing  the bo r ing  program. A representat ive number 
o f  cont inuous cores must be c o l l e c t e d  such t h a t  the s i t e  
geology may be adequately character ized. A minimum o f  t e n  
cont inuous cores should be c o l l e c t e d  a t  the waste p i t  area 
a1 one. 

RESPONSE : 
Continuous s o i l  samples w i l l  be c o l l e c t e d  i n  the t i l l  a t  each 
w e l l  s i t e .  More than t e n  continuous cores w i l l  be c o l l e c t e d  
i n  t h e  waste p i t  area. 
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 SOLUTION: 

The above response has been incorporated i n  section 4 . 3  of 
the Subsurface Soi 1 Sampling Plan. 

COHIENT: 

SECTION/FIGURE: Para. 4 PAGE: Page 1.4-4 
I t  i s  unclear whether DOE w i l l  col lect  two subsurface so i l  
samples only i f  clay layers are present. 
should be collected of the "blue clay'' for  permeability 
testing and USCS so i l  c lass i f ica t ion .  

Shelby t u b e  samples 

RESPONSE : 
Up t o  two She1 by tubes w i l l  be col lected i n  a1 1 100 s e r i e s  
borings i n  the f i rs t  and second clay layers or i f  the clay o r  
s i l t  is  continuous a t  f ive-foot and 15-foot depths. 

Shelby tube samples w i l l  be collected from the " b l u e  clay" 
( i f  the clay layer i s  present) a t  the bottom of monitoring 
well Borings 334, 311 ,  and 338. The clay w i l l  be analyzed 
f o r  contamination and permeability and c lass i f ied  according 
t o  the unified s o i l  c lass i f ica t ion  system. 

RESOLUTION : 
The above response has been incorporated i n  section 4 .3  of 
the Subsurface Soi 1s Sampling Plan. 

COWENT: 

SECTION/FIGURE: Para. 1 PAGE: 1.4-5 
T h i s  section s t a t e s  that  a f u l l  HSL analysis i s  contingent 
upon the sample having unusual o r  visual evidence of organic 
or  inorganic contamination, or a h i g h  reading for  v o l a t i l e  
organics. DOE should r u n  a f u l l  HSL analysis on a minimum 
number of samples even i f  no samples meet the c r i t e r i a  l i s t e d  
above, because inorganic contamination present may not be 
v i  si ble. 

RESPONSE : 
Section 4 . 4  describes f i e l d  screening procedures for  
subsurface so i l  samples. A l l  soi l  samples w i l l  be screened 
f o r  radionuclides and HSL vola t i le  organic compounds. 
need f o r  s o i l  samples to  be analyzed f o r  f u l l  H S L  parameters 
is discussed i n  Section 4 . 7 . 4 .  

The 

RESOLUTION : 
No change i n  t ex t  is required f o r  t h i s  response. 

-98- 354 



8 COMENT: 

SECTION/FIGURE: 
What i s  the just 
over background 

Para. 2 PAGE: 1.4-5 
i i f icat ion for  u s i n g  three standard deviations 
as a c r i t e r i a  fo r  lab analysis of so i l s?  On 

Page 1 3 - 1 5 ,  Section 5.7.2, the c r i t e r i a  for  lab analysis i s  
twice background. Why i s  that  c r i t e r i a  d i f fe ren t  than the 
one proposed i n  th is  paragraph? The U.S .  E P A  recommends a 
consis tent  c r i t e r i a  of twice background (e.g., i f  background 
is 100 cpm, anything over 200 cpm is an analysis candidate). 

Also, there  is a lack of c l a r i t y  here as t o  whether the 
excess over background or a multiple of background w i l l  be 
used a s  the action c r i t e r i a  (e.g., 20 u R / h r  over background 
of 10 u R / h r  or two times background, 20 u R / h r ) .  

RESPONSE : 
The c r i t e r i a  for  f i e ld  screening should be consistent 
throughout the sampling plan. A s t a t i s t i c a l l y  based c r i t e r i a  
f o r  establishing background levels and exceedance of these 
levels  must be applied t o  assess the potential  for 
radiological contamination of s o i l ,  because counting of 
radionuclides is a s t a t i s t i c a l  process based on the 
probabi l i ty  of decay of radiological consti tuents i n  the 
s o i l .  The c r i t e r i a  of twice a given background reading is 
inappropriate because the precision of the radiological 
screening is not considered. 
or  two standard deviations above the background may exceed 
the fac tor  of two action c r i t e r i a  and s t i l l  r e f l ec t  
s a t i s f ac to ry  precision for  the screening procedure. 
would result i n  an excessive number of f a l se  posi t ive 
readings and corresponding radiological analysis. The 
purpose of the screening procedure i s  t o  identify the areas 
of g rea t e s t  contamination. Subsequent investigations would 
provide be t te r  def in i t ion  of the extent and level of 
contamination. Accordingly, three standard deviations above 
the s t a t i s t i c a l  background level i s  a more appropriate 
screening c r i t e r i a  because i t  considers the precision of the 
analyt ical  techniques. 

A t  low background readings, one 

T h i s  

RES0 LUTI ON : 
No change i n  t ex t  i s  required fo r  t h i s  response. 

COW E NT : 

SECTION/FIGURE: Secti on 4.7.1 PAGE: 1.4-6 
DOE must take a t  l eas t  one sample from each horizon per 
location f o r  complete radiological analysis.  
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e RESPONSE: 
The t e x t  w i l l  be mod 
ho r i zon  w i  11 undergo 

f i e d  t o  s t a t e  t h a t  one samp 
rad i o l o g i  c a l  analys i s  . 

RESOLUTION : 
The above response has been incorporated i n  sect  
t he  Subsurface S o i l s  Sampling Plan. 

e per 

on 4.7.1 o 

COm ENT : 

SECTION/FIGURE: Sect ion 4.7.3 PAGE: 1.4-8 
The number o f  samples should be s p e c i f i e d  as a minimum o f  20. 

RESPONSE : 
The t e x t  w i l l  be modi f ied t o  s t a t e  t h a t  a minimum o f  20 
samples w i l l  be co lected.  

RESOLUTION : 
The above response 
t h e  Subsurface Soi 

has been incorporated i n  sec t i on  4.7.3 o f  
s Sampling Plan. 

COWENT: 

SECTION/FIGURE: Sect ion 4.7.4 PAGE: 1.4-9 
A t  l e a s t  two samDles Der borehole which meet one o r  both o f  
t h e  c r i t e r i a  s p e c i f i e d  i n  t h i s  sec t i on  should be subjected t o  
a f u l l  HSL analysis.  This sec t i on  a l s o  appears t o  be 
c o n t r a d i c t o r y  t o  t h e  l a s t  paragraph o f  Sect ion 4.2.1.4 on 
Page 4-14 o f  t h e  Work Plan which s t a t e s  t h a t  a composite 
sample f rom each borehole from the new t i l l  w e l l s  w i l l  be 
tes ted  f o r  HSL parameters. 

RESPONSE : 
Two samples per borehole which meet one o r  both o f  the 
screening c r i t e r i a  ( s e c t i o n  4.7.4) w i l l  be analyzed f o r  each 
borehole. Accordingly,  Sect ion 4.7.4 on Page 1.4-9 o f  the 
sampling p l a n  and Sect ion 4.2.1.4 on Page 4-14 o f  t h e  work 
p l a n  w i l l  be modi f ied t o  r e f l e c t  t h i s  change. 

RESOLUTI ON : 
The above resDonses has been incorDorated i n  sec t i on  4.7.4 o f  
t h e  Subsurface Soi 1s Sampl i ng  Plan: 
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ATTACHMENT 1 

OFF-S I T E  GROUND WATER 
M O N I T O R I N G  WELL I N S T A L L A T I O N  

AND SAMPLING PROGRAM 
FMPC R I / F S  
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OFF-S ITE G R O U N D  WATER 
MONITORING WELL INSTALLATION 

AND SAMPLING PROGRAM 
FMPC RI/FS 

The purpose of the o f f - s i t e  ground water monitoring program i s  t o  
provide additional information about possible impacts of FMPC 
operations t o  the hydrogeologic environment outside the f a c i l i t y  
boundary. Presently one monitoring well i s  located o f f - s i t e  
(Figure attached).  This i s  a 200-series well located eas t  of the 
f a c i l i t y ,  which was ins ta l led  d u r i n g  l i t i g a t i o n  support 
a c t i v i t i e s .  A t  the same s i t e ,  a 300-series well i s  presently 
proposed f o r  i n s t a l l a t ion  d u r i n g  i n i t i a l  RI/FS f i e l d  a c t i v i t i e s  
(Figure attached).  

Fifteen new monitoring wells a t  seven locations are  now proposed 
fo r  inclusion i n  the RI /FS f i e ld  data col lect ion network. 
Proposed monitoring wells a re  located south-west, south, south- 
eas t  and e a s t  of the FMPC f a c i l i t y  (Figure attached).  
locations were selected a f t e r  reviewing available information on 
the s i t e  hydrogeology, g round  water flow conditions and 
d i rec t ions ,  qual ia ty  of water data,  location of known or  
suspected contaminant source areas and the r e su l t s  of the 
prel iminary ground water model i n g  performed by GEOTRANS. 
monitoring well locations and completion depths w i l l  provide 
information about the qual i ty  of water and ver t ica l  hydraulic 
gradients  f o r  the sand and gravel aquifer t o  allow an evaluation 
t o  be made about the magnitude, r a t e ,  and direct ion of movement 
of contamination which m i g h t  be migrating i n  the ground water 
away from the FMPC. 

Well 

These 

The well locations were selected fo r  the following reasons: 

To provide background water quali ty data south-west of the 
f a c i l i t y  throughout the sand and gravel aquifer and to  
provide ver t ical  hydraulic head data i n  t h i s  area to  be t te r  
define regional ground water flow ra tes  and direct ions.  

To define the magnitude and extent of known ground water 
contamination south of the FMPC and to  provide additional 
hydraulic head control i n  this area. 

To provide down-gradient water qual i ty  information south- 
eas t  and eas t  of the f a c i l i t y  so tha t  o f f - s i t e  impacts i n  
these direct ions can be evaluated. 
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East of t h e  f a c i l i t y  200, 300 and 400-series monitoring wells are 
proposed t o  evaluate ground water quali ty and hydraulic gradients  
v e r t i c a l l y  t h r o u g h o u t  the aquifer because of large pumping 
stresses which might induce downward migration of contaminants 
into the deeper aquifer zones. The  400-series well in the south- 
west c l u s t e r  wil l  provide additional background water qual i ty  
data f o r  the  deep aquifer;  400-seies wells are not proposed f o r  
well c l u s t e r s  located sou th  and  south-east of the f a c i l i t y  since 
no major ve r t i ca l  s t r e s ses  due t o  deep pumping are  expected in 
these areas.  South and south-east of the s i t e ,  200 and 300- 
series wells wil l  be i n s t a l l e d ,  sampled and evaluated. 

Water samples will  be  collected and analyzed from these 15 new 
monitoring wells on a quarterly basis fo r  one year. Water 
qual i ty  parameters t o  be tes ted for will be the same as those 
proposed f o r  other wells included in the R I / F S  Sampling Plan. 
Water level measurements will  be made in a l l  wells monthly for  
one year.  Well design, d r i l l i n g  methods, and sampling procedures 
will  be the same as specified i n  the R I / F S  Sampling Plan and  
QAPP, with E P A  approved revisions.  

3 5 9  
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S I T E  MAP-FMPC R I / F S  STUDY A R E A  

._ . .. 

WESTINGHOUSE' MATER~ALS . : .  
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. -  
I 

LEGEND 

-@- PROPOSED OFF-S 
WELL LOCATION 

TE 

300 200 SERIES WELLS 

400 

( I )  A L R E A D Y  INSTALLED 
(2) ALREADY PROPOSED 

REFERENCES 

7.5 MINUTE U S G S  TOPOGRAPHIC MCPS 
OF .HARRISON; OHIO - IND., SHPNDO&HK) ., 

': G R E  E N H I LL s ,'OH IO,. CIN c IN N AT I .  w E ST, 
OHiO,ADDYSTON,OHIO- KY, ANDHOOVEN 
OHIO. DATED:1955 (PRISBi) I965 
(PR1981),1965( PR1981), I961 I PR1981), 
1982 A M ,  881 SCALE : I"= 2000'. 

S C A L E  

9. ., 2000 , 4 000 FEET 

FIGURE 
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ATTACHMENT 2 

F I E L D  BOREHOLE GEOPHYSICAL LOG 
Q U A L I T Y  CONTROL C H E C K L I S T  
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r NATURAL G M  - GAMUA-GAMMA DENSITY 

SPONTANEOUS POTENT1 AL - INDUCED POLAEUZATION 
CALIPER 
TEMPERATURE - L O N G - N O W  RESISTIVITY 

- - NEUTRON POROSITY - SPECTRAL GAMU-RAY 

- SHORT-NORMAL RESISTIVITY - INDUCTION - 
T H E W  NEUTRON - - - 

t 

Section No. :  5 . 0  
Zevision N o . :  0 
Date: January 1987 
Page 41 of 6 3  

PAGE 1 of 4 

19 BACKGROUND GAMMA RAY RECORDED 
20 CALIBRATION SENSITIVITY RECORDED 

FERNALD 
RVFS 

SITE I.D. LOGGING COMPANY 
UCATION I.D. LOG DATE 

BOREHOLE DEPTH, AS MEASURED FROM 
LAND SUBPACE 

DRILLER FEET c LOGGER FEET 

LOG RUNS 

;21-  wCCINc SPEED LESS mui 20 FEET/MINUTE i 
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22 CALIPER RECORDED 
23 BACKGROUND GAMM4 RAY RECORDED 

25 POROSITY (%) AND RATIO CURVES RECORDED 
26 NEUTRON MATRIX LABELED 

1 2 4  LOGGING SPEED LESS THAN 20 FEET/MINUTE 

Section No.: 5 . 0  

-GROUND ELECTRODE IN A STABLE POSITION 
ADEQUATE SCALE FOR SP SENSITIVITY APPROXIMATELY 5 DIVISIONS DEFLECTIONS FROM SHALE ZONE 

,TO CLEAN SAND ZONE 
SP BASELINE SHIFTS GREATER THAN ONE DIVISION CORRECTED ABRUPTLY AND LABELED 
IF SP A B N O W ,  RERUN WITH SURVEY CURRENT OFF AND GROUND ELECTRODE CHECKED 

WHILE ON BOTTOM PRIOR TO LOGGING SP CALIBRATION SIGNAL RECORDED AND LABELED 
W I L E  STOPPED IN HOLE PRIOR TO LOGGING SP GALVANOMETEB CHECKED FOR DRAFT OR CALIBRATION 

- W H I M  ON BOTTOM PRIOR TO LOGGING SP RECORDED AND LABELED WITH CURRENT ON AND OFF 

-LOGGIUG SPEED LESS THAN 20 FEET/MINUTE 

FERMALD 
RVFS 

35 RESISTIVITY CURVES W NOT BEAD LESS THAN ZERO 

37 LATEROUX; HAS SYMMETRICAL CURVE SHAPE 
38 BACKGROUND GAMMA RAY RECORDED 

36 .'u~;crarc SPEED LESS THAN 20 FEET/MINUTE 

J- 

~. 

R e v i s i o n  No.: 0 
Date: J a n u a r y  1987 
Page 4 2  of 63 

FIELD BOREHOLE GEOPEYSICAL 
QUALITY COlslBOL CIIBCI[LIST 

, 39 CHANGES OF 1/8 INCH CAPABLE OF BEING DISTINGUISHED OM SELECTED SCALE 
40 RECOBDING MADE 11s CASING AS A CHECK OF CALIBRATION 

' 41 "LOCCIIC SPEED LESS THAN 20 FEET/MINUTE 

PAGE 2 OF 4 

SITE CODE LOCATION 1.D. 

c 
42 1 LOG RECORDED WILE WING IN HOLE AT LESS TW 20 FEET/MINUTE 
43 1 FLOW LINE END PIT AND AIR TEMPERATURE MEASURED AM) RECORDED 

DEPTH I LOGGING COMPANY . 

DATE 

L 

44 .CALIPER RECORDED 
45 ,BACKGROUND GAMMA RAY RECORDED 
46 LOGGING SPEED LESS THAN 20 FEET/MINUTE 
47 
48 MATRIX DENSITY AND FLUID DENSITY LABELED 

' 49 CORRECTION CURVES (G/cc) RECORDED 

.BULK DENSITY (C/cc)  AND POROSITY ( X I  'CURVES RECORDED 

F E R  

NO. NEUTRON LOG - 

NO. SPONTANEOUS POTENTIAL - 

33 a E 34 

- NO. RESISTIVITY LOGS 

FIGURE 5-13 
(Continued) 362 



FERNALD 
RVFS 

* 50 LOGGING SPEED LESS TI~AN 20 FEET/MINUTE 
J 

51 FU)V AND T CURVES LABELED 
52 ' BACKGROUND GAMMA RAY RECORDED 

Section No.:  5 . 0  
Revision No.: 0 
Date: January 1987 
Page 4 3  of 6 3  

* 
631 . UHEH SERVICE COMPANY NOTIFIED 

, 64. UHEH SERVICE COWAllY REQUESTED 
65 UHEH SERVICR COMPANY ARRIVED 

, 66 , UHEHfiOLBBgADY 
67 WHEN LOGGING STARTED 
68 WHEN LOGCINC COXPLETED 
69 UHEH SERVICE COMPANY RELEASED 

+ 

SITE CODE LOCATION 1.D. 

DEPTH 

DATE 

d 

A 

PAGE 3 OF 4 
I 

390 DRILLER 

LOGGING COMPANY 

LOGGER - 
NO. SPECTRAL GAMMA U Y  LOG - 

NO. INDUCED POLARIZATION - 
firplTGGING SPEED LESS THAN 20 FEET/MINUTE 1 
NO. INDUCTION LOG - pj 
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ATTACHMENT 3 

ENVIRONMENTAL LABORATORY AND F I E L D  EQUIPMENT 
C A L I B R A T I O N  AND MAINTENANCE PROCEDURES 

FEED M A T E R I A L S  PRODUCTION CENTER 
FERNALD, O H I O  
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ATTACHMENT 4 

LABORATORY R A D I O L O G I C A L  T E S T I N G  
Q U A L I T Y  CONTROL PERFORMANCE SUMMARY 

FEED M A T E R I A L S  PRODUCTION CENTER 
FERNALD, O H I O  
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PART 1: OEPA COMENT RESPONSE TO WORK P IAN VOLUME 

Comnent No. 1; Page 1-1, Paragraph 1, L ine  13: 

Typo - Greater  Miami R i v e r  should be Great Miami R i v e r .  

Response : 

The t e x t  w i l l  be rev i sed  as noted. 

Resolut ion:  

Sec t i on  1.1 i s  rev ised t o  s t a t e  Great Miami River .  

Comnent No. 2; Page 1-3, Sec t ion  1-3, Paragraph 2, L ines 7 and 8: 

Sentence should read ... environmental impacts associated ... a t  the  FMPC - are 
thorough ly  and adequately i nves t i ga ted  ... 

Paqe 1-3, Sec t ion  1.3, Paraqraph 2, l a s t  l i n e :  

SARA stands f o r  Superfund Amendment? and Reauthor iza t ion  Act o f  1986. 

Response: 

The t e x t  w i l l  be 

Resolut ion:  

The t e x t  i n  Sect 
comments. 

r e v  i sed 

on 1.3 

as noted. 

s rev i sed  t o  incorpora te  the noted e d i t o r i a l  

Comnent No. 3; Paqe 1-3, Second B u l l e t :  

Change "chemical components i n  a i r ,  s o i l s ,  . . . I '  t o  chemical contaminants o r  
p o l l u t a n t s  i n  a i r ,  s o i l s ,  ... 

Response : 

The t e x t  w i l l  be rev i sed  as noted. 

Resolut ion:  

The t e x t  
comment . on page 1-3 i s  rev i sed  t o  r e f l e c t  the recommended e d i t o r i a l  

Comnent No. 4; Page 1-4, T h i r d  B u l l e t :  

Change "most env i ronmenta l ly  and economical ly acceptable a1 t e r n a t i v e s  i n  
the  FS" t o  most env i ronmenta l ly  sound and c o s t - e f f e c t i v e  a l t e r n a t i v e s  i n  
t h e  FS. 
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Response : 

The t ex t  w i l l  be revised a s  noted. 

Resolution: 

The t ex t  on pages 1-4 is revised t o  incorporate the recommended e d i t o r i a l  
change. 

Comnent No. 5; Page 1-4, Section 1.4,  Paraqraph 2: 

FMPC does not recommend remedial act ion a l t e r n a t i v e ( s ) .  This  i s  l e f t  f o r  
U.S. E P A  t o o  based upon the a l t e r n a t i v e ( s )  evaluated i n  the FS and i n  
consul t a t i o n  and concurrence w i t h  Ohio EPA.  

Response : 

The t ex t  does not imply tha t  FMPC recommends remedial action 
a l t e rna t ives .  The t ex t  s t a t e s  t ha t  the Feas ib i l i ty  Study performs th i s  
tasks  which receives E P A  and O E P A  concurrence. 

Resolution: 

No change i n  t ex t  i s  required fo r  t h i s  response. 

Comnent No. 6; Page 2-5, Section 2.1.3.1: 

The spec i f i c  values fo r  D O E ' S  and the U.S. Public Health Se rv ice ' s  
guidel ines  f o r  maximum uranium i n  drinking water should be spec i f ied .  
U.S. EPA's recommended leve ls  should a l s o  be given. Consideration must be 
g i v e n  t h a t  the DOE and USPHS guidel ines  a re  probably antiquated and a r e  no 
longer appropriate as guidelines.  

Response : 

Section 2 .1 .3 .2 ,  Page 2-5 of the Work Plan is  changed to  read: 
"Laboratory analysis  of FMPC samples (col lected since 1981) have 
demonstrated t h a t  the maximum uranium concentration i n  the water of t h ree  
o f f - s i t e  wells i s  above background b u t  yelow DOE guidelines f o r  water 
released t o  unrestr ic ted areas (6  x 10- uCi/ml or 600 p C i / l  from DOE 
5480.1 Chg. 2 ,  Attachment XI-1, Table 11, Column 2 ,  4-29-81). Although 
the  measured concentrations are  above background concentrations,  they 
occur i n  nondrinking water wells." 

Resolution: 

The above response i s  incorporated i n  Section 2 .1 .3 .1  of the Work Plan. 

Comment 7; Paqe 2-5, Section 2.1.3.3: 

No mention i s  made of the waste pi ts  a s  sources of environmental concern 
i n  terms of their leaking and contaminating ground water. 
ce r t a in ly  a concern of Ohio EPA. 

This is 
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Response : 

The followinq is  added t o  Section 2.1.3.3: "The six waste p i t s  and o ther  
types of waste storage areas remain as possible  continuing sources of 
radiological  and chemical contaminants t o  ground water. 
the poten t ia l  f o r  leachate production and leakage. 
more de t a i l ed  account of the potent ia l  sources of contaminant re lease ."  

T h i s  r e s u l t s  from 
Section 2.2 provides a 

Reso 1 u t i  on: 

The above response i s  incorporated i n  Section 2.1.3.3 of the Work Plan. 

Comnent No. 8,  Paqe 2-8, Section 2.2.1, Paragraph 1: 

Reference t o  P i t  No. 5 as  having been operated u n t i l  1983 is  misleading 
s ince i t  i s  current ly  i n  use fo r  wastewater treatment. 

Response : 

P i t  No. 5, which was placed i n  service i n  1968, was designed and operated 
u n t i l  1983 a s  a surface impoundment receiving h i g h  so l id s  bearing 
( s l u r r i e d )  waste stream and supernatant from the general sump wastewater 
treatment system. The h i g h  so l ids  bearing waste directed to  P i t  No. 5 
were primarily waste mater ia ls  generated from FMPC ref inery operations 
(neutral ized r a f f i n a t e s ) .  Se t t l eab le  so l id s  were removed from the waste 
streams i n  P i t  5 by c l a r i f i ca t ion .  I n  1983, when the so l ids  holding 
capaci ty  of P i t  5 was nearly exhausted, a l l  h i g h  so l id s  bearing waste 
streams were redirected t o  a l t e rna te  on-s i te  treatment systems. From 1983 
u n t i l  1987, P i t  No. 5 received only low so l ids  bearing wastewater from the 
general sump treatment operation. 
general sump wastewater t o  P i t  5 was continued u n t i l  February 1987 t o  take 
advantage of P i t  5's remaining so l id s  removal capab i l i t i e s .  

The prac t ice  of t ransfer r ing  c l a r i f i e d  

Resolution: 

The above response i s  incorporated i n  Section 2.2.1 of the Work Plan. 

Comnent No. 9; Page 2-10, Section 2.2.4: 

Locations of f l y  ash p i l e s  and Southfield area should be shown on a s i t e  
map. Also, the dates  of operation of the Southfield area should be 
provided. 

Response : 

Exact da tes  of operation of the Southfield area a re  unavailable. 
Southfield area wil l  be investigated as  par t  of the RI/FS. 
t he  f l y  ash p i l e s  and the Southfield area will  be shown on the new s i t e  
map, Figure 2.5.  

The 
Locations of 

Resolution: 

The above response i s  incorporated by the addition of Figure 2.5 t o  the  
Work Plan. 
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a Comnent No. 10; Paqe 2-11; Section 2.2.5, Paraqraph 1: 

The f i r s t  sentence does not  make any sense. 
known to  be present i n  t h e  K-65 s i l o s  should be specified.  

The other metals tha t  a re  

Response : 

The f i r s t  sentence w i l l  read "concrete s i l o s " .  

A l i s t  of nonradioactive, inorganic elemental const i tuents  of the FMPC 
s i l o s  i s  found i n  Table 3.6, pages 3-45 of the Description of Current 
S i tua t ion  Volume. I t  i s  not intended t o  place t h i s  Table i n  Section 
2.2 .5 .  

Resolution: 

The f i r s t  sentence of Section 2 . 2 . 5  of the Work Plan i s  corrected as 
noted. 

Comnent No. 11; Page 2-13, Section 2.3.4: 

The l a s t  sentence does not make sense. I n  what wi l l  the various sumps and 
other  types of subfloor reservoirs  be included? 

Response : 

The sentence i s  deleted.  

Reso 1 u t i  on : 

The above response i s  incorporated i n  Section 2 .3 .4  of the Work Plan. 

Comnent No. 12; Section 2.5.5,  Paragraph 1: 

What a re  the pr iva te  wells located t o  the south of the FMPC used f o r ,  i f  
they a re  not used fo r  potable water? Are they s t i l l  accessible  as a 
potable water source? 

Response: 

Section 2.5.5, Page 2-25, Paragraph 2 i s  changed t o  read " . . . l eve l s  of 
uranium. None of these wells are current ly  used as potable water 
supplies." Two of the wells are used i n  indus t r ia l  processes o n l y ,  and the 
t h i r d  is inac t ive ,  used fo r  sampling purposes only. And, l a t e r  i n  t h a t  
sec t ion ,  ''...to re f ine  these evaluations. Comparisons w i t h  applicable 
d r i n k i n g  water standards a re  presented." 

Resolution: 

The above responses w i l l  be incorporated i n  Section 2 . 5 . 5  of the Work 
P1 an. 

Conment No. 13; Paqe 2-25, Section 2.6.3,  Ingestion: 
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Any risk assessment must also consider ingestion o f  sediments from 
children playing in either Paddy's Run or the Great Miami River, as well 
as ingestion of contaminated ground water from existing or future wells. 

Response : 

Section 2.6.3, Pages 2-25 and 2-26 of the Work Plan is changed to include 
a statement that "ingestion of sediment and ground water will be evaluated 
as potential environmental transport pathways.'' 

Resol u t i on: 

The above responses are incorporated in Section 2.6.3 of the Work Plan. 

Comment No. 14; Page 3-1, Section 3.1, Paragraph 1: 

How can one predetermine the most plausible remedial action alternatives 
for a site without conducting a complete RI in order to determine the 
.nature and extent of contamination? This is counter to the intent of 
performing an R I  under CERCLA/SARA and allows a PRP to ignore or downplay 
areas of potential environmental and public health concerns. The FMPC 
work plan is supposed to only identify potential remedial technologies 
applicable to the site and then assess data needs for the R I  based on 
these technologies. 

Response: 

Agree. The word predetermination is replaced with identification. 

Reso 1 uti on: 

The above response is incorporated in Section 3.1 of the Work Plan. 

Comnent No. 15; Paqe 3-1, Section 3.1, Paraqraph 3: 

The analysis of remedial alternatives in an FS is concerned with 
just cost effectiveness. 

than 

Response : 

The statement does not imply that the FS is concerned with only cost 
effectiveness. It states that once the remedi a1 act ion a1 ternatives have 
been identified, a cost analyses will be done. 

Reso 1 uti on : 

No change in text is required for this response. 
Comnent No. 16; Page 3-2, Fiqure 3.1: 

An investigation of contaminant effects must be conducted on aquatic 
organisms in Paddy's Run and the Great Miami River. 

Response : 
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Agree. However, Figure 3.1 i s  a general framework t o  in tegra te  poten t ia l  
remedial ac t ions ,  e t c .  Figure 3.1 does not ident i fy  types of analysis  t o  
be conducted by each sampling plan. Further d e t a i l s  on aquat ic  organisms 
a re  found i n  Section 4.0,  Technical Approach - Remedial Invest igat ion,  and 
the  Biological Resources Sampl ing  Plan. 

Response: 

No change i n  t e x t  is required fo r  this response. 

Comnent No. 17; Paqe 3-4, Bullet  Item a t  Top of Paqe: 

The no act ion a l t e rna t ive  serves as  a baseline f o r  environmental and 
public health evaluat ion,  not f o r  determination of cos t  effect iveness .  
must be understood t h a t  cost  effect iveness  i s  secondary to  public health 
and environmental considerations.  

I t  

Response : 

Agree. 
a l so  a baseline f o r  environmental and public health concerns. 

The t ex t  i s  modified t o  s t a t e  t ha t  the no-action a l t e rna t ive  i s  

Resol u t i on: 

The above response i s  incorporated in Section 3.1 of the Work Plan. 

Conment No. 18; Fiqure 3.2: 

What do the small speck-like dots  i n  some of the columns mean? 

Response : 

In some cases within the general framework i l l u s t r a t e d  on Figure 3.1, the 
poten t ia l  remedial act ions o r  the invest igat ive tasks  apply only t o  a 
subset of the sources, pathways, o r  receptors considered on each f igure .  
Those t h a t  do not apply a re  indicated by shading w i t h  small, speck-like 
dots  i n  the  corresponding columns. The blank spaces, on the other  hand, 
represent  those cases where there  i s  no assessment informational need f o r  
a g iven  remedial act ion or where an invest igat ive task i s  not required t o  
s a t i s f y  a spec i f i c  informational need. 

Resolution: 

No change i n  t e x t  is  required fo r  t h i s  response. 

Comnent No. 19; Fiqure 3.3: 

See Comment 18 above. 

Response : 
Same a s  18. 
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Resolution: 

Same as  18. 

Comnent No. 20; Paqe 3-20, Section 3.4.1.3: 

T h i s  sect ion appears t o  summarily dismiss ground water treatment a t  the  
s i te  without any sound j u s t i f i c a t i o n .  
FMPC has contaminated ground water, and some s o r t  of ground water 
ex t rac t ion  and treatment w i  11 undoubtedly be necessary. Cleanup standards 
as provided i n  Section 121 of SARA would have to  be met, including S t a t e  
appl icable ,  or re levant ,  and appropriate requirements (ARARs). The second 
paragraph expresses concern tha t  regional sources of ground water 
po l lu tan ts  would l i ke ly  reduce the effect iveness  of the pump and t r e a t  
a l t e rna t ive .  No evidence or data  is given in  the work plan t o  
subs tan t ia te  t h i s .  What regional sources, i f  any, could have an impact on 
t h i s  a l t e rna t ive?  FMPC is  f a i r l y  well isolated and i t  i s  doubtful th is  
would occur. Even Page 2-17 of the Description of Current S i tua t ion  
s ta ted  t h a t  on-si te  production wells were not believed by Spieker and 
Norris ( i n  t h e i r  1962 ground water study of the area)  t o  be influencing 
regional ground water movement. 
and treatment should not be determined i n  the RI/FS work plan,  b u t  instead 
should be determined i n  a properly conducted FS. 

I t  is a well-documented f a c t  t ha t  

The f e a s i b i l i t y  of ground water pumping 

Response : 

Section 3.4.1.3 is  intended t o  address one possible a l t e rna t ive  f o r  
remediating contaminated ground water a t  the FMPC. Application to  the 
FMPC can be inferred from the statement t ha t  ground water pumping and 
treatment may be e f f ec t ive  i n  aquifers of limited extent  near s p e c i f i c  
sources of contaminant re lease .  This  section has been revised t o  
recognize tha t  SARA cleanup standards and ARARs will  have t o  be met. 

One object ive of the R I  i s  t o  es tab l i sh  background ground water qua l i ty .  
T h i s  e f f o r t  w i l l  subs t an t i a t e  whether other sources of contamination t h a t  
would o f f s e t  the effect iveness  of a pumping and treatment option cur ren t ly  
exist. The Work Plan was erroneous i n  leading the reader t o  a conclusion 
t h a t  other  sources had already been confirmed. Note, however, t h a t  the 
reference t o  the Spieker and Norris report  would have l i t t l e  pertinence t o  
t h i s  issue s ince the production wells pump from a d i f f e r e n t  aquifer  below 
the blue clay.  

I t  i s  recognized t h a t  a f i n a l  determination of the f e a s i b i l i t y  of ground 
water pumping and treatment must await the FS s ince addi t iona l ,  supporting 
data  wi l l  be made avai lable  as a r e s u l t  of the Ground Water Sampling Plan 
and the ground water model. 

Resolution: 

Section 3.4.1.3 is revised t o  c l a r i f y  tha t  on-si te  evaluation of the 
ground water flow regime i s  required as par t  of the FS p r i o r  t o  any de ter -  
mination on the ef fec t iveness  of the ground water pumping and treatment 
a1 te rna t ive .  
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Comnent No. 21, Paqe 3-26, Figure 3.4: 

See Coment No. 18 above. 
a 

Response : 

See Comment No. 18. 

Resolution: 

See Comment No. 18. 

Comnent No. 22, Page 3-29, Fiqure 3.5: 

See Coment No. 18 above. 

Response : 

See Comment No. 18. 

Reso 1 u t i  on : 

See Comment No. 18. 

Comnent No. 23, Page 3-32, Figure 3.6 

Response : 

See Comment No. 18. 

Resolution: 

See Comment No. 18. 

Comnent No. 24, Section 3, General Comment: 

Many of the discussions on potent ia l  remedial act ions given i n  t h i s  
sec t ion  mention cost-effect iveness .  I t  i s  inappropriate t o  be discussing 
cos t  effect iveness  u n t i l  the remedial a l t e rna t ive  evaluation stage of the 
FS . 

Response : 

Cost effect iveness  does not overshadow public health and welfare and 
environmental considerat ions,  b u t  i t  cannot be overlooked i n  developing 
the FS. Refer t o  coment No. 17 and the revis ion t o  Section 3.1 of the 
Work Plan. 

Resolution: 

No change i n  t e x t  is required fo r  t h i s  response. 

a Comnent No. 25, Paqe 4-5, Last Paragraph: 
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a -  What i s  meant by a "reference level of 35 pCi/gram" f o r  uranium 
concentration i n  s o i l s ?  Although the Federal Register no t ice  i n  which 
this value appears i s  given i n  the t e x t ,  the document is  not readi ly  
avai lable .  Therefore, an explanation of the basis  and appropriateness f o r  
u s i n g  35 pCi/gram as a "reference level"  should be given here. 

Response : 

A reference level of 35.0 p C i / g  fo r  uranium-238 i n  s o i l  i s  intended t o  be 
the  s o i l  concentration indicated by portable survey instrument 
measurements fo r  which biased so i l  sampling is indicated.  This reference 
level i s  not chosen as the remediation guideline,  s ince such a level i s  
determined a f t e r  the environmental dose pathways analysis  is completed a s  
pa r t  of the RI/FS. The reference level is not a concentration 
corresponding t o  any "derived" s o i l  concentration which gives a maximum 
allowable dose fo r  the s i t e .  

Based on a review of the operating h i s t o r y  and radionuclide emission 
inventor ies  fo r  the FMPC, i t  has been determined t h a t  uranium isotope 
(uranium-238 and uranium-234) were the pr inciple  radionuclides released 
from the FMPC which would be present i n  surface s o i l s  i n  the v i c i n i t y  of 
the FMPC. I n  situ detect ion of the radionuclides i n  so i ld  requi res  the 
use of portable radiat ion survey instruments which can de tec t  gama rays 
emitted by uranium-238 daughter radionuclides (thorium-234 and 
protactinium-234m). 

Low-energy photons, such as  63 kev gamma rays emitted by thorium-234, a r e  
best detected w i t h  a Field Instrument f o r  Detecting Low-Energy Radiation 
(FIDLER). 
rad ia t ion  measurement procedures of the Sampling Plan. The estimated 
lower l imi t  of detect ion ( L L D )  of the FIDLER i s  approximately 35. pCi /g  
f o r  uranium-238 in s i l .  T h i s  value is based on ca lcu la t ions ,  discussions 
w i t h  the manufacturer, and discussions w i t h  several organizations which 
have used FIDLERs t o  measure uranium-238 concentrations i n  s o i l .  T h i s  
value of the LLD fo r  the FIDLER is the principal f ac to r  upon which the 
reference level i s  based. 

Calibration of and use of the FIDLER are  described i n  the 

Another fac tor  which influenced the choice of the reference level is the 
precedent a t  other s i t e s  which a re  being remediated fo r  uranium-238 
contamination. The lowest derived so i l  concentration ident i f ied  f o r  such 
a s i t e  (Colonie, New York) i s  35 pCi /g  fo r  uranium-238 i n  s o i l .  T h i s  
concentration y i e lds  a calculated annual whole body dose equivalent t o  a 
res ident  on the s i t e  of 100 mrem and was determined by a s i t e  spec i f i c  
environmental dose pathways analysis .  

Direct rad ia t ion  measurements will a l so  be made w i t h  large-volume 
s c i n t i l l a t i o n  detectors .  These instruments a re  the most s ens i t i ve  
de tec tors  f o r  gama rays w i t h  energies grea te r  than approximately 100 
kev. Each 100-foot g r i d  will be surveyed w i t h  these de tec tors  during a 
complete walkover survey with the detector  a t  ground leve l .  
measurments a t  g r i d  points (both 100 foot  g r i d s  and 1000 foot  g r i d s )  will  
be integrated readings w i t h  the detector  held a t  one meter above the 
ground . 

Additional 
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After completion of the walkover survey us ing  large-volume s c i n t i l l a t i o n  
de tec tors ,  a map of the s i t e  w i l l  be prepared showing i sople ths  of 
constant exposure ra tes .  A separate map wil l  be prepared us ing  the 
r e s u l t s  of the integrated measurements a t  one meter height above each gr id  
p i n t ,  showing isopleths  of constant exposure. 

Large-volume s c i n t i l l a t i o n  de tec tors  w i l l  be f i e l d  ca l ibra ted  us ing  a 
pressurized ionization chamber ( P I C )  a t  no fewer than 50 loca t ions  on the 
s i t e .  
so t h a t  the range of exposure r a t e s  a re  measured. 
ca l ibra ted  by the manufacturer w i t h  a NBS t raceable  ca l ib ra t ion .  

These locat ions w i l l  be chosen uniformly spaced throughout the s i t e  
The P I C  w i l l  be 

Although the reference level of 35.0 pCi/g w i l l  be used to  guide the 
co l l ec t ion  of biased s o i l  samples the choice of the level wi l l  preclude 
co l l ec t ion  of so i l  samples w i t h  concentrations of uranium-238 l e s s  than 
35.0 pCi/g. I n  f a c t ,  random s o i l  sampling wil l  be performed i n  a l l  areas  
outs ide the production and waste storage areas and w i t h i n  the FMPC 
boundary, including areas previously determined to  have soil  
concentrations of uranium-238 l e s s  than 10 pCi /g .  

Additionally,  as pa r t  of the procedure t o  co r re l a t e  portable survey 
instrument response w i t h  surface s o i l  concentrations,  so i l  samples wi l l  be 
co l lec ted  from locations ranging from low concentrations (1-4 pCi/g) t o  
elevated concentrations (grea te r  than 100 p C i / g ) .  After radiochemical 
ana lys i s  of each s o i l  sample a t  the o f f s i t e  laboratory,  the measured 
concentration of uranium-238 w i l l  be correlated with the response of the  
portable  survey instrument taken a t  the time of sample co l lec t ion .  A 
l i n e a r  regression analysis  wi l l  be performed on the data t o  determine the 
co r re l a t ion  between instrument response and so i l  concentration. T h i s  
co r re l a t ion  will  be performed a t  the beginning of the rad ia t ion  
measurement program and i s  described in  de t a i l  i n  the rad ia t ion  
measurement procedure of the Sampl i ng P1 an. 

Since the FMPC i s  an operating s i t e  w i t h  stored radioact ive mater ia l ,  
there  a r e  areas w i t h  elevated radiat ion f i e l d s .  
the use of the FIOLER f o r  d i r ec t  determination of so i l  concentrations.  In 
these areas ,  FIDLER measurements wi l l  be performed and the co r re l a t ion  
between instrument response and so i l  concentration ( a s  determined by 
lavoratory analysis)  w i  11 be repeated. 

These f i e l d s  may hinder 

Upon completion of radiat ion measurements on the s i t e  us ing  the FIDLER,  a 
map of the s i t e  will  be prepared showing isopleths  of constant instrument 
readings. A separate  map of the s i t e  will  be prepared showing i sople ths  
of constant so i l  concentrations of uranium-238 as  determined by laboratory 
ana lys i s  and instrument response cor re la t ion .  Since s o i l  samples wi l l  be 
co l lec ted  and analyzed i n  areas  w i t h  low concentrations (1-4 pCi/g) of 
uranium-238, s o i l  concentration isopleths  w i l l  be generated f o r  a l l  
measured concentrations above approximately 1 pCi/g.  

Resolution: 

The above response has been incorporated i n  Section 4.0 of the Work Plan. 
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Comnent No. 26; Fiqure  4-2: 

Although Page 4-8 s ta tes  t h a t  all waste storage areas w i l l  be sampled i n  
o rde r  t o  cha rac te r i ze  t h e i r  contents,  F igure 4-2 shows t h a t  no samples 
w i l l  be obta ined from P i t  No. 6. P i t  No. 6 must be sampled. I n  a d d i t i o n ,  
sediments i n  the  c l e a r  w e l l  should a l so  be sampled and analyzed f o r  HSL 
and r a d i o l o g i c a l  compounds. 

Response : 

Sampling i n  the Waste P i t  area was completed as p a r t  o f  the  C I S ,  which 
w i l l  p rov ide  da ta  t o  the RI/FS. 

Reso 1 u t i  on: 

The above response has been incorporated i n  Sect ion 4.2.1.2 o f  the  Work 
Plan. 

Comnent No. 27; Page 4-8: 

The f i r s t  f u l l  sentence a t  t he  top  o f  the  page does no t  make sense. 

Response : 

Should be "wastes as was" versus "wastes. As was." 

Resolut ion:  

The above response has been incorporated i n  Sec t ion  o f  4.2.1.2 o f  t he  Work 
Plan. 

Comnent No. 28; Sect ion  4.2.1.4, Paqe 4-14, Second F u l l  Paragraph: 

The bor ings  t h a t  are d r i l l e d  around the waste p i t s  must be b a c k f i l l e d  w i t h  
bentonite-cement g rou t .  

Response : 

B a c k f i l l i n g  o f  bor ings  w i l l  be done w i t h  American C o l l o i d  Company 
llVolclay'l g rou t  mixed t o  manufacturers s p e c i f i c a t i o n .  

Resol u t i on: 

The above response has been incorporated i n  Sec t ion  3.3.2 o f  t he  Ground 
Water Sampling Plan. 

Comnent No. 29; Paqe 4-18, Sec t ion  4.2.1.6: 

The second paragraph i n  t h i s  sec t i on  i s  ou t  o f  place. I t  should be moved 
t o  Sec t i on  4.2.1.5 under Ground Water - Sampling Locat ions and Frequency. 

Response : a Agree. Th is  paragraph w i l l  be moved t o  Sect ion 4.2.1.5. 
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Resolut ion:  

The above response has been incorpora ted  i n  Sections 4.2.1.5 and 4.2.1.6 
o f  t h e  Work Plan Volume. 

Comnent No. 30; Page 4-21, Four th  B u l l e t  Item: 

M i a m i  R i ve r  should be Great M i a m i  R i v e r .  

Response : 

The name o f  the r i v e r  w i l l  be changed, as noted. 

Reso 1 u t i  on : 

The above response has been incorporated i n  Sect ion 4.2.1.7 o f  t he  Work 
P1 an. 

Comnent No. 31; Page 4-21, Sec t ion  4.2.1.8, Methodolwy f o r  A i r  Sampling: 

The name o f  the document EPA-600/4-77-027a should be provided. This  work 
plan, once approved, w i l l  be a p u b l i c  document and the p u b l i c  w i l l  n o t  
know what EPA document i s  being r e f e r r e d  t o  here. 

Response : 

The Work Plan Sec t ion  4.2.1.8 has been deleted. A new s e c t i o n  on a i r  
modeling has been added (Sect ion 4.4.3). 
sampling i s  no longer  app l i cab le  t o  the work plan, and the  re fe rence has 
been deleted. 

De ta i l ed  methodology f o r  a i r  

Reso l u  t i on : 

The above response has been incorpora ted  i n  Sect ion o f  the Work Plan. 
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Comnent No. 32; Paqe 4-24: 

F i s h  and ben th i c  organisms must be c o l l e c t e d  a t  po in ts  as c lose  as 
p o s s i b l e  t o  p l a n t  discharges i n t o  r e c e i v i n g  waters (i.e., Paddy's Run and 
Great M i a m i  R iver ) .  

Response : 

Agree. W i l l  modi fy statement t o  i nc lude  comments. 

Reso 1 u t i  on: 

The above response w i l l  be incorpora ted  i n  the appropr ia te  s e c t i o n  o f  t h e  
Work Plan. 

Comnent No. 33; Paqes 4-44 through 4-47, Sect ion  4-4.4: 

An Endangerment Assessment (EA) must be conducted a t  the  FMPC t h a t  f o l l o w s  
and i s  cons i s ten t  w i t h  CERCLA/SARA, the  U.S. EPA document "The 
Endangerment Assessment Handbook" (August 1985), and the  U.S.  EPA guidance 
document t i t l e d  "Toxicology Handbook - P r i n c i p l e s  Related t o  Hazardous 
Waste S i t e  I n v e s t i g a t i o n s "  (August 1985). 
address t h e  p o t e n t i a l  human h e a l t h  and environmental e f f e c t s  o f  a s i t e  
under t h e  no a c t i o n  a l t e r n a t i v e .  
Assessment" should be changed t o  "Endangerment Assessment. I' 

CERCLA/SARA and U.S. EPA guidance, an EA cons is t s  o f  the  f o l l o w i n g  f o u r  
e 1 emen t s : 

The purpose o f  an EA i s  t o  

The heading "Pub l ic  Hea l th  Risk 
Under 

- 1 d e n t i f  i c a t i o n  o f  Contaminants o f  Concern 
* T o x i c i t y  Assessment 
-Exposure Assessment 
-Risk Charac te r i za t i on  

Response : 

The terminology and elements o f  t he  assessment are rev i sed  t o  be 
c o n s i s t e n t  w i t h  the  most recen t  guidance recommended by the  U.S. €PA. 

Resolut ion:  

The above response has been incorpora ted  i n  Sec t ion  4.4.4 o f  t h e  Work 
Plan. 

Comnent No. 34; Sect ion  4.4.4.1: 

"Hazard I d e n t i f i c a t i o n "  should be renamed "Contaminant I d e n t i f i c a t i o n "  t o  
correspond w i t h  the  above-mentioned guidance. 
t h i s  s e c t i o n  should no t  be inc luded here, bu t  ins tead should be inc luded 
and discussed i n  t h e t o x i c i t y  assessment p o r t i o n  o f  t he  EA. Contaminants 
o f  concern are u s u a l l y  se lec ted  on the  bas is  o f  t h e i r  i n t r i n s i c  
t o x i c o l o g i c a l  p roper t i es ,  because they are present  i n  l a r g e  q u a n t i t i e s ,  o r  
because o f  p o t e n t i a l l y  c r i t i c a l  exposure rou tes  ( i  .e., be ing re leased i n t o  
a d r i n k i n g  water supply) .  

The t h i r d  b u l l e t  i t em i n  
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Response : 

The terminology, elements, and methodo 
r e v i s e d  t o  be cons is ten t  w i t h  the  most 
U.S. EPA. The t h i r d  b u l l e t ,  as noted 

Resol u t i on : 

The above response has r e s u l t e d  i n  the  
Sec t ion  4.4.4.1. 

ogy o f  the  assessment have been 
recen t  guidance recommended by t h e  
n the  comment, has been de le ted .  

d e l e t i o n  o f  the  t h i r d  b u l l e t  f rom 

Comnent No. 35; Sect ion  4.4.4.2: 

"Dose-Response Re la t ionsh ips"  should be renamed T o x i c i t y  Assessment t o  be 
cons is ten t  w i t h  U.S. EPA endangerment assessment guidance. A t o x i c i t y  
assessment i s  a two-step process c o n s i s t i n g  o f  a t o x i c o l o g i c a l  e v a l u a t i o n  
and a dose response assessment. The t o x i c o l o g i c a l  eva lua t i on  i s  a 
q u a l i t a t i v e  eva lua t i on  o f  data t o  determine the nature and s e v e r i t y  o f  
ac tua l  o r  p o t e n t i a l  hea l th  and environmental hazards associated w i t h  
exposure t o  a chemical o r  r a d i o l o g i c a l  substance. The e v a l u a t i o n  a l s o  
i nvo l ves  a c r i t i c a l  eva lua t i on  and i n t e r p r e t a t i o n  o f  t o x i c i t y  da ta  f rom 
ep idemio log ica l ,  c l i n i c a l ,  animal, and i n  v i t r o  s tud ies  r e s u l t i n g  i n  a 
t o x i c i t y  p r o f i l e  f o r  each contaminant o f  concern. 

The dose-response assessment f o r  noncarcinogenic chemicals u t i  l i z e s  
q u a n t i t a t i v e  i n d i c e s  f o r  t o x i c i t y  such as NOELS, NOAELs, LCs0, e t c .  t h a t  
a re  i d e n t i f i e d  du r ing  the  t o x i c o l o g i c a l  eva lua t i on  t o  determine 
'acceptable" exposure l e v e l s  f o r  contaminants o f  concern which a re  n o t  
expected t o  cause adverse hea l th  e f f e c t s .  
expressed as acceptable d a i l y  in takes  (ADIs), ambient a i r  standards, water 
q u a l i t y  c r i t e r i a ,  e tc .  

The "acceptable l e v e l s "  can be 

The dose-response assessment f o r  carc inogen ic  chemicals g ives  es t imates  of 
t h e  p r o b a b i l i t y  t h a t  a s p e c i f i c  adverse e f f e c t  w i l l  occur. 

Response: 

The terminology,  elements, and methodology o f  the  assessment have been 
r e v i s e d  t o  be cons is ten t  w i t h  the  most recen t  guidance recommended by the  
U.S. EPA. 

Resol u ti on : 

The above response has been incorporated i n  Sec t ion  4.4.4.2 of t he  Work 
Plan. 

Comnent No. 36; Sec t ion  4.4.4.4: 

Risk c h a r a c t e r i z a t i o n  should i n t e g r a t e  a l l  o f  the  i n fo rma t ion  t h a t  i s  
developed i n  the  exposure and t o x i c i t y  assessments t o  y i e l d  a complete 
c h a r a c t e r i z a t i o n  o f  a l l  types o f  p o t e n t i a l  o r  ac tua l  r i s k s  a t  t he  FMPC 
i n c l u d i n g  carc inogenic  r i s k s ,  noncarcinogenic r i s k s ,  environmental  r i s k s ,  
and r i s k s  t o  p u b l i c  wel fare.  Risks t o  p u b l i c  we l fa re  i nc lude  adverse 
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e f f e c t s  on p roper t y  values, f u t u r e  land uses, rec rea t i ona l  and commercial 
a c t i v i t i e s ,  p u b l i c  percept ion  and op in ion ,  q u a l i t y  o f  l i f e ,  e tc .  

Response : 

The terminology,  elements, and methodology o f  the  assessment w i l l  be 
r e v i s e d  t o  be cons is ten t  w i t h  the most recen t  guidance recommended by t h e  
U.S. EPA. 

Resolut ion:  

The above response has been incorporated i n  Sect ion 4.4.4.4 o f  t he  Work 
Plan. 

Comment No. 37; Paqe 4-47; Sect ion  4.4.4.5: 

The a c t i v i t i e s  descr ibed i n  t h i s  s e c t i o n  which are modeled a f t e r  t he  
Statement o f  Work (SOW) are f lawed. P o t e n t i a l  remedial  ac t i ons  a re  not 
screened o r  evaluated i n  the remedial  i n v e s t i g a t i o n .  The whole purpose 
f o r  ana lyz ing  the  s i t e  i n v e s t i g a t i o n  r e s u l t s  i n  r e l a t i o n  t o  p o t e n t i a l  
remedial  technologies app l i cab le  t o  the  s i t e  i s  t o  determine the  adequacy 
o f  da ta  q u a l i t y  and q u a n t i t y  t o  support  the f e a s i b i l i t y  study and t o  
i d e n t i f y  any a d d i t i o n a l  data needs. The screening and e l i m i n a t i o n  o f  
p o t e n t i a l  remedial  ac t ions  i s  a task t o  be performed i n  the  f e a s i b i l i t y  
study. 

Response: 

We a re  i n  agreement w i t h  the comment t h a t  screening i s  no t  a p a r t  o f  the  
remedi a1 i n v e s t i g a t i o n .  

Reso 1 u t i  on : 

Sec t ion  4.4.4.5 has been de le ted  from the  work plan. 

Comment No. 38; Paqe 4-48, Sect ion  4.4.4.6: 

The f i r s t  paragraph 
t o  t h e  recommended 
c i t a t i o n ) .  Table 1 
pe rm i t ted  by the  Na 

s ta tes  t h a t  the  CLP l i s t  cons t i t uen ts  w i l l  be compared 
l i m i t s  i n  Table 1 o f  40 CFR 264.94 (no te  c o r r e c t  

i s  a p a r t i a l  l i s t  of t he  maximum contaminant l e v e l s  
. t i o n a l  Primary Dr ink ing  Water Regulat ions i n  40 CFR 141 

and as such-are more than j u s t  recommended l i m i t s .  This e n t i r e  s e c t i o n  
should be de le ted  because contaminants o f  concern should be i d e n t i f i e d  and 
d iscussed as p a r t  o f  the  endangerment assessment and cleanup standards f o r  
contaminants bo th  on and o f f - s i t e  must be those s p e c i f i e d  i n  Sec t i on  121 
o f  SARA and must i nc lude  s t a t e  ARARs. Those RCRA issues discussed i n  t h i s  
s e c t i o n  and i n  the  SOW may be p a r t  o f  f e d e r a l  ARARs f o r  FMPC and should be 
addressed i n  the  FS. 

Response : 

This  s e c t i o n  has been deleted. 
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Resolution: 

Not applicable.  

Comnent No. 39; Paqe 5-1, Section 5.1, Paragraph 1: 

A c i t a t i o n  of the Superfund Amendments and Reauthorization Act of 1986 
(SARA) should be provided. 

Response : 
2 

The comment wi l l  be added as noted. 

Resolution: 

The above response has been incorporated i n  Section 5.1 of the Work Plan. 

Comnent No. 40; Paqe 5-4, Section 53, Paragraph 2: 

Technologies 
s i t e  problems. 

include both on-si te  and o f f - s i t e  remedies, depending on 

Response : 

Agreed. 

Reso 1 u t i  on : 

Section 5.3 of the Work P,an incorporates the word must i n  place of could. 

Cowent No. 41; Page 5-5, Section 5.4: 

Under SARA, treatment a l te rna t ives  fo r  source control act ions must be 
developed (where f eas ib l e )  ranging from an a l t e rna t ive  t h a t  would 
el iminate  the need f o r  long-term management ( i n c l u d i n g  monitoring) a t  the  
s i t e ,  t o  an a l t e rna t ive  using,  as  the major element, treatment t h a t  would 
reduce the  tox ic i ty ,  mobility, o r  volume of s i t e  waste. Further,  an 
a l t e r n a t i v e  tha t  involves waste containment w i t h  l i t t l e  or no treatment 
b u t  provides protect ion of human health and the environment primarily by 
preventing potent ia l  exposure or reducing the mobility of the waste must 
be developed. 

Response : 

Section 5.4, Page 5-5 has been revised t o  include addition of the above 
a1 t e r n a t  ives. 

Resolution: 

The above responses a re  incorporated i n  Task 11, sect ion 5.4 of the  Work 
P1 an. 0 Cowent No. 42; Paqe 5-5, Sixth Bullet Item: 
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These a l t e rna t ives  must closely approach the level of protection provided 
by any appl icable  o r  relevant standards. 

Response : 

The f i r s t  paragraph of Section 5.4 c l a r i f i e s  the need t o  comply w i t h  
standards. However. comliance w i t h  standards cannot be used t o  
predetermine a l t e rna t ive '  
standards is  discussed i n  

Reso l u  t i on: 

No change i n  t e x t  i s  requ 

dent i f ica t ion .  Alternat ive evaluation versus 
Section 5.5. 

red fo r  this response. 

Comnent No. 43; Page 5-6, Section 5.5: 

Cost i s  t o  be considered - l a s t  when i n i t i a l l y  screening a l t e rna t ives .  
is only t o  be used t o  discriminate among a l t e rna t ives  which provide 
s imi l a r  r e su l t s .  
a l t e rna t ives  nontreatment a l t e rna t ives  b u t  between treatment - and 
nontreatment a l t e rna t ives .  

Cost 

Cost may be used t o  discriminate among treatment 

Wi th  respect t o  effect iveness ,  and i n  addi t ion t o  providing protect ion t o  
human heal th ,  welfare, and the environment, a l t e rna t ives  must be evaluated 
as  t o  whether they a t t a i n  federal  and s t a t e  ARARs or other  c r i t e r i a .  

Response : 

Agreed. 
t o  include the above considerations.  

The discussion of cost  analysis  and compliance has been expanded 

Resolution: 

The above responses a re  incorporated i n  Section 5.5 of the Work Plan. 

Comnent No. 44; Paqe 5-7, Section 5.6: 

Detailed ana lys i s  of a l t e rna t ives  must be consis tent  w i t h  SARA Section 
121. 
analys is  wi l l  include. .. The l a s t  sentence i n  the f i r s t  paragraph should read: Alternat ive 

The heading under Task 13a should be: Technical Analysis. Also, the 
f i rs t  sentence before the bul le t  items should read: Technical Analysis. 

Response : 

Agreed. The above requested changes have been incorporated. 

Resolution: 

The above responses has been incorporated i n  Section 5.6 of the Work Plan. 

Comnent No. 45; Page 5-10, Section 5.7: 
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The appropriate remedy for the FMPC site must be selected from those 
alternatives that: 

1. 

2. 

Are protective of human health and the environment 

Except as provided under Section 121(d)(4) of SARA, 
attain applicable or relevant and appropriate federal 
and state pub1 ic health and environmental requirements 
(ARARs) that have been identified by U.S. EPA and Ohio 
EPA. - 

3. Utilize treatment technologies and permanent solutions 
to the maximum extent practicable as determined by 
technological feasibility, availability, and cost 
effectiveness. 

4. Are cost effective, accomplishing a level o f  
. protection that cannot be achieved by less costly 
methods . 

Response : 

The existing text is consistent with Parts 1, 3, and 4 of the comment. 
Clarification of regulatory compliance has been added as noted in Part 2. 

Resolution: 

The above response has been incorporated in Section 5.7 of the Work Plan. 
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PART 2: OEPA COMMENT RESPONSE TO CURRENT DESCRIPTION VOLUME 

Comment responses t o  t h i s  volume are scheduled fo r  complet ion i n  
November 1987. 
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PART 3: OEPA COMENT RESPONSE TO SAMPLING PIAN VOLUME a 
Comnent No. 1; Page I. 1-1 Preliminary Evaluation, first paragraph: 

See concerns in Comment No. 14 of the Work Plan Volume. 

Response : 

See response t o  Comment No. 14 i n  Work Plan Volume. 

Resolu t i  on : 

None required. 

Comnent No. 2; Page 1.1-11, Section 1.1.3, second paragraph: 

Explain what i s  meant by "Type IV" and "Type V"  data.  

Response: 

Data types were defined i n  a document prepared under SARA March 1987 which 
def ines  the QA l eve ls  of d a t a  acquired in an RI/FS program. The leve ls  
range from Level I t h r o u g h  Level V ,  w i t h  increasing requirements f o r  
precis ion accuracy and control of acquired or needed data.  

Resolution: a The t ex t  i n  Section 1.1.3 will be amended t o  reference the document 
"Remedial Response Data Qual i ty  Objectives." 

Comnent No. 3; Page 1.1-1, Section 1.1, fourth paraqraph: 

A ppm equivalent,  i f  any e x i s t s ,  should be given f o r  the 35pCi/g used as a 
reference level fo r  s o i l s .  

Response : 

The u n i t  of pCi/g i s  a measure of to ta l  radiat ion i r respec t ive  of the 
radioact ive species present. An equivalent ppm conversion i s  not val id  i n  
t h a t  t h i s  conversion'assumes the radiat ion measure i s  due t o  a s ing le  
source. 
a c t i v i t y  level of the potent ia l  radiat ion source, which i s  the proper 
t h a t  i s  being reevaluated. 

Additional use of a ppm equivalent gives no indicat ion of 

The mass concentration equivalent for  35 pCi/g f o r  uranium in so i l  i s  
necessary since the a c t i v i t y  concentration wil l  be measured by portab 
survey instruments. Laboratory analysis of so i l  samples wil l  provide 
i so topic  content of uranium i n  so i l  from which the mass concentration 
be calculated.  

Y 

not 
e 
the 
w i l l  

Reso 1 u t i  on: 

No change i n  the t e x t  i s  necessary. 
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Comoent 4, Page 1.1-1, Sec t ion  1.1, l a s t  two  paraqraphs: 

App l i cab le  pages o f  40 and 46 CFR should be reproduced and inc luded f o r  
re fe rence i n  t h i s  work plan. 

Response: 

The i n t e n t  o f  t h i s  comment i s  unclear.  Sec t ion  1.1 deals  w i t h  i n f o r m a t i o n  
needs and data q u a l i t y  o b j e c t i v e s  o f  a remedial  i n v e s t i g a t i o n .  The R I  
Work Plan i s  based on the  40 and 46 CFR r e g u l a t o r y  framework, and i t  i s  
unnecessary t o  d u p l i c a t e  the  regu la t i ons  i n  t h i s  plan. 

Resolut ion:  

No change t o  the  t e x t  i s  requ i red .  

Comnent 5, Page 1 . 2 4 ,  Sec t ion  2.4, second paraqraph: 

Why w i l l  two d i f f e r e n t  methods be used t o  o b t a i n  s o i l  samples when the  
o n l y  d i f f e r e n c e  i n  the  s o i l  samples appears t o  be t h a t  some w i l l  be 6- inch 
cores and some w i l l  be 2- inch cores? 

Response : 

The o n l y  d i f f e r e n c e  between the  two methods f o r  c o l l e c t i n g  sur face s o i l  
samples i s  the  depth o f  each o f  the  th ree  samples a t  each sampling 
l oca t i on .  Sampling a t  depths o f  0-5 cm, 5-10 cm, and 10-15 cm i n  areas 
between t h e  100-foot g r i d  areas and the  FMPC p roper t y  boundary i s  
cons i s ten t  w i t h  accepted sur face s o i l  sampling p r a c t i c e  f o r  areas expected 
t o  have had atmospheric depos i t i on  o f  contaminants o r  no t  expected t o  have 
had s o i l  m ix ing  (ASTM Method). 
d i l u t e  sur face deposi ted contaminants and cause a n a l y t i c a l  r e s u l t s  t o  be 
underest imates o f  t he  ac tua l  sur face concentrat ions.  A d d i t i o n a l l y ,  t h e  
choice o f  0-5 cm, 5-10 cm, and 10-15 cm f o r  these areas i s  cons i s ten t  w i t h  
the  sur face  s o i l  sampling procedures performed o f f s i t e  as p a r t  o f  recen t  
l i t i g a t i o n  i n v e s t i g a t i o n s .  

Greater depths f o r  each sample would 

Sampling a t  depths o f  0-15 cm, 15-30 cm, and 30-45 cm f o r  the  100-foot 
g r i d  areas i s  chosen because o f  t he  l i k e l i h o o d  o f  o n s i t e  a c t i v i t i e s  i n  t h e  
areas which could have caused sur face s o i l  l a y e r s  t o  be mixed. It i s  a 
standard s o i l  sampling procedure f o r  areas known t o  be contaminated ( i .e .  
b iased sampling) and i s  used i n  D O E ' S  UMTRA program. 

Reso 1 u t i  on : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

Conment 6 ,  Figures  2.1 and 2.2: 

Areas where 6- inch deep core samples w i l l  be obta ined should be co inc iden t  
w i t h  the  areas o f  sur face s o i l  sampling us ing  the  f i n e  g r i d  system o f  
F igure  2.1 Likewise, areas where 2- inch core samples are  t o  be taken 

3-2 334 



390 

should be in those areas within the coarse'grid system as identified in 
Figure 2.1. 

Response: 

This is correct and has been included in the sampling plan. 

. Resolution: 

The above response has been incorporated in Figures 2.1 and 2.2 of the 
Sampling Plan 

Comnent No. 7; Page 1.3-1, Section 3.1: 

A sixth bulleted item should be added that states that ground water 
sampling is also being conducted in order to determine the extent (both 
vertically and horizontally) of contamination from FMPC. 

Response : 

Add 6th bullet: 

0 Determine the extent (both vertically and 
horizontally) of contamination from FMPC. 

Resolu t i on: 

The above response has been incorporated in section 3.1 of the Sampling 
Plan Volume. 

Comnent No. 8; Figures 3.1, 3.2, 3.3, and 3.4: 

Additional monitoring wells should be located immediately downgradient of 
Waste Pits Nos. 1, 2, 3, 5, and 6. Additional intermediate and/or shallow 
monitoring wells should also be located downgradient of the lime sludge 
ponds, Fly Ash Piles 1 and 2, and the sewage treatment plant. Well 131 is 
not labeled on Figure 3.2 

Response : 
Twelve 100-series borings will be completed as 
monitoring wells for the waste pit area. 

0 The locations of required 100-and 200-series wells in 
the fly ash pile and waste pit areas were agreed to 
during the July 10, 1987 site walkover and discussed 
at the July 22, 1987 issue resolution meeting. 

Well 131 will be labeled in Figure 3.2. 
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Reso 1 u t i  on: 

The above response has been incorporated i n  sect ion 3.2 of the Sampl ing  
Plan Volume. 

Comment No. 9; Page 1.3-8, Section 3.2.1,  f i r s t  paraqraph: 

Page 1.3-8, Section 3.2.1, f irst  paragraph: The proposed wells shown i n  
Figure 3.2 do not f u l f i l l  the object ive as s t a t ed  i n  t h i s  paragraph - t h a t  
i t  i s  "necessary t o  place a grouping of shallow wells immediately around 
the  waste storage units ..." 

Response : 

The 12 borings proposed f o r  the waste p i t  area w i l l  be completed as  
monitoring wells t o  f u l f i l l  this requirement. 

Re so l u  t i on : 

The above response has been incorporated i n  sect ion 3.2 of the Sampling 
Plan Volume. 

Comnent No. 10; Page 1.3-9, Section 3.2.2. ,  first paraqraph: 

The proposed shallow wells given i n  Figure 3.2 wi l l  only " i so l a t e "  ground 
water contamination e f f e c t s  from P i t  No. 4, b u t  not from Pits Nos. 1, 2,  
3, 5, o r  6. Therefore, the objective of these wells a s  s ta ted  i n  t h i s  
paragraph will  not be met. 

Response : 

The 12 borings proposed fo r  the waste p i t  area w i l l  be completed as 
monitoring wells t o  meet t h i s  objective.  

Reso 1 u t i  on : 

The above response has been incorporated i n  sect ion 3.2 of the Sampling 
Plan Volume. 

Comment No. 11; Page 1.3-16, Section 3.3.3,  first paragraph: 

The intermediate wells must extend a t  l e a s t  f i ve  (5)  f e e t  above the water 
t a b l e  t o  allow f o r  seasonal f luctuat ions.  

Response : 

To meet this requirement,. the  screen length of the  200-series wells wi l l  
be increased t o  15 f e e t .  
water t ab le  and 5 f e e t  above. 

Ten f ee t  of screen w i l l  be placed below the 

Reso 1 u t i  on : 

The above response has been incorporated i n  sect ion 3.3.3 of the Sampl ing  
Plan Volume. 
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Comnent No. 12; Page 1.3-17, first  paraqraph: 

Monitoring well screens should be no longer than ten (10) f e e t .  

Response : 

0 100-series wells w i l l  have screen lengths ranging from 
about two to  ten f e e t  

0 Sta in less  s t ee l  well screens and casing wil l  be used 
t o  construct  the monitoring wells. 

0 100- and 300-series wells w i l l  have ten f e e t  o r  l e s s  
of well screen. 200-series wells wi l l  have 15 f e e t  of 
well screen; f i v e  f e e t  above the water t ab le  and ten 
f e e t  below. 

Cement grout w i l l  not be used i n  the borehole. 
American Colloid Company Volclay grout w i l l  be used as 
the annular sea lan t ,  as discussed under separate  
cover. 

0 Sand pack mater ia ls ,  grouts,  and cement w i l l  be 
analyzed f o r  contamination a t  the s t a r t  of the 
d r i  11 i ng program. 

0 200-series wells wil l  require  15 f e e t  of screen i f  
f i v e  f e e t  is required above the water t ab le  

0 300- and 400-series wells will have screens ten f e e t  
long. 

Reso lu t i on: 

The above response has been incorporated i n  sect ion 3.3.3 of the Sampl ing  
Plan Volume. 

Comnent No. 13; Fiqure 4.2: 

Many of the proposed boring locations i n  th i s  f igure  would make ideal 
locat ions f o r  additional monitoring wells and should, therefore ,  be used 
as such. 

Response : 

Agree. All 12 borings wi l l  have monitoring wells completed i n  them. 

Reso 1 u t i  on: 

The above response has been incorporated in sect ion 4.2 of the Sampling 
Plan Volume. 
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Comnent No. 14; Page 1.4-9, Section 4.7.4: e 

A t  l e a s t  two samples per borehole which meet one o r  b o t h  of the c r i t e r i a  
specif ied in this  section should be subjected t o  a f u l l  HSL analysis .  
T h i s  section also appears t o  be contradictory t o  the l a s t  paragraph of 
Section 4.2.1.4 on Page 4-14 of the Work Plan which s ta tes  t h a t  a 
composite sample from each borehole from the new t i l l  wells wil l  be tested 
f o r  HSL organics and inorganics. 

Response: 

Two samples per borehole which meet one or b o t h  of the screening c r i t e r i a  
(Section 4.7.4) will  be analyzed fo r  each borehole. Accordingly, Section 
4.7.4 on Page 1.4-9 of the sampl ing  plan and Section 4.2.1.4 on Page 4-14 
of the work plan wi l l  be modified t o  r e f l e c t  t h i s  change. 

Resolution: 

The above response has been incorporated in sect ion 4.7.4 of the  Sampling 
Plan Volume. 

Comnent No. 15; Paqe 1 .54 ,  first f u l l  paragraph: 

I f  s o i l  borings or surface so.il samples on s i t e ,  especially around the 
waste p i t s ,  show the presence of organic compounds, t h e n  sediments from 
Paddy's Run and the Great Miami River will  have t o  be resampled and 
analyzed f o r  the complete l i s t  of CLP organics. There also seems t o  be 
some contradict ion regarding the analysis  (or lack of ana lys i s )  of HSL 
compounds between t h i s  section and Section 4.2.1.6 (Page 4-19) of the Work 
Plan w h i c h  states t h a t  half of the surface water samples and sediment 
samples wil l  be analyzed f o r  HSL and additional s i t e - spec i f i c  parameters. 

Response : 

A t o t a l  of 11 sediment samples from Paddy's Run, Manhole 175,  the 
stormwater ou t f a l l  d i t ch ,  and four principal drainage ditches t o  Paddy ' s  
Run i n  the v ic in i ty  of the waste storage areas, wil l  be analyzed f o r  the 
complete l i s t  of HSL organics and inorganics. T h i s  has been addressed i n  
more d e t a i l  in Table 5-1 and i n  Section 4.2.1.5 of the Work Plan. 

Resolution: 

The above response has been incorporated in Section 5.0 of the Sampling 
Plan. 

Conment No. 16; Paqe 5-6, F i q u r e  5.1: 

A sediment sample should be obtained immediately downstream of the 
discharge from the bur i ed  e f f luent  l i n e  in to  the  Great Miami River. 
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Response : 

The recommended sediment sampling location downstream of the buried 
e f f luen t  l i n e  has been added t o  the sampling plan. 

Resolution : 

The above response has been incorporated i n  Section 5.2 of the Sampling 
Plan Volume. 

Comnent No. 17; Paqe 1.5-15, Section 5.8: 

How can sediment samples be f i e l d  screened f o r  TOC,  TOX, and general water 
qua l i ty  parameters ( i . e .  , metals, e tc . )?  All surface water locat ions 
shown i n  Figure 5.1 (including the l o c a t i o n n  Comment No. 16) must have 
sediment samples col lected and analyzed for  TOC, TOX, and the general 
water qual i ty  parameters l i s t e d  on Page 1.5-16. 

Response : 

No f i e l d  screening f o r  TOC, TOX, and general water qua l i ty  parameters had 
been proposed i n  the Sampling Plan. 
f i e l d  screening f o r  purposes of deciding which samples w i l l  be sent  f o r  
analysis .  

The revised Sampl ing  Plan involves no 

Analysis of sediment samples f o r  TOC, TOX, and general water qua l i ty  
parameters i s  not proposed. Rather, a f u l l  HSL analysis w i l l  be performed 
on sediment samples from 11 key locations. 
Table 5.1 and in Section 4.2.1.5 of the Work Plan. 

This has been addressed i n  

Resolution: 

Appropriate changes have been made i n  the t ex t  (Table 5.1 and Section 
4.2.1.5 of the Work Plan ) t o  r e f l e c t  these scoping issues and changes. 

Comnent No. 18; Paqe 1.6-2, Section 6.3.1.1, Second Paragraph: 

Typo - quadrant. 

Response : 

Typographical e r ro r  will  be corrected. 

Resolution: 

The above response has been incorporated i n  the sect ion 6.3.1.1 of the 
sampling plan. 

Cowent No. 19; Page 6-5, Second Bullet Item: 

"Downgradient" should be down 
agr icu l tura l  crop and garden sampling.  

since the tex t  i s  re fer r ing  t o  

Response : 
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The t e x t  w i l l  be rev i sed  as noted. 

Resol u t i on: 

The above response has been incorporated i n  sec t i on  6.3.2 o f  t he  sampling 
p lan.  

Comment No. 20; Paqe 1.6-6, T h i r d  B u l l e t  Item: 

Three samples of f i s h  t i s s u e  should be analyzed from each sur face  water 
sampling l o c a t i o n  i n  bo th  Paddy's Run and the Great Miami R i v e r .  

Response : 

It i s  the  i n t e n t  o f  the  p l a n  t h a t  three samples from each l o c a t i o n  be 
analyzed. 

Re sol u t i on : 

No change i n  t e x t  i s  r e q u i r e d  f o r  t h i s  response. 

Comnent No. 21; Page 1.6-7; Sect ion  6.3.6 

Because uranium and o t h e r  rad ionuc l ides  are known t o  occur on s i t e  and t h e  
i nhe ren t  u n c e r t a i n t i e s  w i t h  p i n p o i n t i n g  optimum l o c a t i o n s  f o r  s o i l  and 
sediment sampling based upon f i e l d  screening, p l a n t  and animal t i s s u e s  
should be analyzed f o r  all o f  the  parameters l i s t e d  on Page 1.6-7. 

Response : 

Plant ,  animal, and aqua t i c  ( f i s h  and benthos) t i s s u e  w i l l  be analyzed f o r  
those parameters which are  determined t o  be present  a t  above background 
l e v e l s  du r ing  the  s o i l  and sediment sampling. Therefore,  i f  a parameter 
has a "zero" background l e v e l  (i .e., does no t  n a t u r a l l y  occur ) ,  any 
i n d i c a t i o n  of i t s  presence i n  the  s o i l  would be cause t o  analyze f o r  t h a t  
parameter. S i m i l a r l y ,  known bioaccumulat ions such as s t ron t i um and cesium 
w i l l  a l s o  be analyzed. Sec t ion  9.4 o f  the  QAPP conta ins  the  sample 
ana lys i s  procedures. 

Re so lu t i on: 

The above response has been incorporated i n  sec t i on  6.3.6 o f  t he  sampling 
plan. 
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PART 4: 

Comnent No. 1; Page 2 of 2, Section 2.1: 

OEPA COWENT RESPONSE TO QAPP VOLUME 

SARA should be c i ted  here i n  addition to  RCRA and CERCLA. 
2 of 2 should read: 

Line 2 on page 
L iab i l i t y  Act, 42 USC 9601 .... 

Response: 

A reference to  SARA w i l l  be added, as noted, and the typographical e r r o r  
corrected.  

Reso 1 u t i  on: 

The above response has been incorporated i n  sect ion 2 . 1  of the OEPA 
Connnent Response t o  QAPP Volume. 

Comnent No. 2; Page 2 of 2, second f u l l  paragraph: 

See concerns i n  Comment No. 5 of the Work Plan Volume. 

Response : 

The t ex t  i s  not intended t o  imply t ha t  the FMPC recommends remedial act ion 
a l t e rna t ives .  
task which receives €PA and OEPA concurrence. 

The t e x t  s t a t e s  t h a t  the Feas ib i l i ty  Study performs the 

Reso l u  t i on : 

No change in t e x t  is required f o r  this response. 

Comnent No. 3; Paqe 27 of 63, Section 5.2, second bullet: 

Where potable water i s  used as a d r i l l i n g  f l u i d ,  samples of the f l u i d  must 
be taken from the hose of the water tank/truck and analyzed f o r  HSL 
compounds. T h i s  i s  to  document tha t  the "clean" d r i l l i n g  water has not 
been contaminated by what may have been 
use a t  FMPC. 

Response: 

Agree. Water samples w i l l  be col lected 
analyzed f o r  the f u l l  l i s t  of organic, 
parameters. 

Reso l u  t i on : 

The above response has been incorporate 
Assurance Project Plan Volume. 

Comnent No. 4; Page 27 of 63, Section 5.2: 

The s ix th  bu l l e t  item does not make any 

i n  the tank p r io r  t o  the t ank ' s  

from the on-s i te  water source and 
norganic, and radiological  

i n  sect ion 5.2 of the Quality 

sense. 
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Response : 

This bu l l e t  should properly read: 

0 "NO grout addi t ives  shal l  be used." 

Resolution: 

The above response has been incorporated i n  sect ion 5 . 2  of the OEPA 
Comnent Response t o  QAPP Volume. 

Comnent No. 5; Paqe 29 of 63, Section 5.2, l a s t  bu l le t :  

Only a i r  rotary d r i l l i n g  should be used fo r  holes advanced in to  bedrock. 

Response : 

There a re  current ly  no plans fo r  d r i l l i n g  into bedrock. 
d r i l l i n g  method, a t  present,  i s  cable tool .  
d r i l l  in to  bedrock, only a i r  rotary d r i l l i n g  method wi l l  be used, and 
procedures wil l  be revised and pr ior  approvals obtained. 

The only approved 
Should a decision be made t o  

Reso l u  t i on : 

The above response has been incorporated in sect ion 5.2 of the QAPP. 

Comnent No. 6; Page 31 of 63, second bul le t :  

Sampling of s o i l s  i n  bor ings  should be continuous t o  the base of the t i l l  
and. then every five f e e t  o r  change i n  material t he rea f t e r .  

Response : 

Agree. T h i s  change wi l l  be made t o  section 4 . 3  of the Sampl ing  Plan. 

Reso l u  t i on : 

The above response has been incorporated in the sect ion 5 . 2  of the Q u a l i t y  
Assurance Project Plan Volume. 

Comnent No. 7; Paqe 35 of 63, second bullet: 

Well screens should not exceed ten (10) f ee t  i n  length. 

Response : 

See response t o  Comment No. 12 of the sampling plan. 

Resolution: 

The above response has been incorporated i n  sect ion 5.3 of the Qua l i ty  
Assurance Project Plan Volume. 
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Comnent No. 8; Paqe 39 of 63, second bullet: 

Absolutely mud should be used during well dril l ing. 

Response : 

No "mud" will be used during dril l ing. 

Resolution: 

The above response has been incorporated i n  section 5.4 of the Q u a l i t y  
Assurance Project P1 an Volume. 

4-3 4-03 . .. 
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PART 5: OEPA COMENT RESPONSE TO TASK 1 AND 2 OF THE RI FOR FMPC a 
Comnent No. 1; Table 1.2: 

Table 1.2 indicates  modified proctor compaction t e s t s  on subsurface s o i l s  
w i l l  be performed. Meaningful measurements of permeabili ty,  densi ty ,  and 
consolidation must  be performed on i n  situ s o i l s .  

Response : 

Standard penetration t e s t s  w i l l  be completed d u r i n g  so i l  sampling. 
Additionally,  ten slug-type t e s t s  w i l l  be performed i n  shallow wells i n  
the  waste p i t  area t o  determine the permeability of the water bearing 
u n i t .  

Modified proctor compaction t e s t s  w i l l  be performed on s o i l s  proposed f o r  
capping waste areas ,  i f  t h i s  remedial a l te rna t ive  i s  i den t i f i ed  d u r i n g  the 
FS. 

Resolution: 

The above response has been incorporated i n  sect ion 4 . 7 . 3  of the Sampl ing  
Plan. 

Comnent No. 2; Figure 3.1: 

Figure 3.1 needs t o  include more downgradient monitoring wells around Fly 
Ash Pile No. 2,  Sanitary Landfil l  P i t  1 through P i t  6. 

Response:: 

Twelve addi t ional  wells a re  proposed fo r  the waste p i t  area.  

Resolution: 

The above response has been incorporated i n  Figure 3.1 of the Work Plan. 

Comnent No. 3: 

Monitoring well locations need t o  be located w i t h  respect t o  local and 
regional ground water flow pa t te rns ,  i .e . ,  sewage p lan t ,  scrap p i l e  e tc .  

Response : 

Proposed well locations were made w i t h  respect t o  known source locat ions and 
probable ground water flow d i rec t ions .  
Resolution: 

No change i n  t e x t  i s  required f o r  this response. 
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Comnent No. 4: 

Ground water invest igat ions need t o  define i f  a cone of depression exists 
around the production wells and w h a t  effect  this has on flow patterns i n  
shallow and intermediate aquifers .  

Response : 

Ground water modeling will  be used t o  evaluate the influence of the on- 
s i t e  production well on the shallow and intermediate flows systems. If  
the modeling i s  inconclusive, DOE will  propose additional wells t o  def ine 
i f  a cone of depression exis ts  around the  production wel ls .  

Reso 1 u t i  on: 

The  above response i s  discussed i n  Section 4 . 4 . 2  Ground Water Modeling of 
t he  Work Plan. 

Comnent No. 5; Section 3.3: 

Section 3 . 3 ,  Monitoring Well Construction 

a. Hollow-stem augering i s  the preferred d r i l l i n g  method. 

b. Need t o  determine the frequency of s o i l  sampling. 
Subsurface samples should be col lected continuously 
un t i l  the detai led s i t e - spec i f i c  set t ing i s  defined 
t h e n  sampling a t  f ive-foot increments or a t  changes in 
l i thology should be used f o r  boreholes. 

C. 

d. 

e. 

If any water needs t o  be added d u r i n g  d r i l l i n g :  

i .  Quantity and qua l i ty  of water used must be 
recorded 

i i .  Samples of the d r i l l  water must be obtained a t  
the before the water i s  pumping i n to  the 
well 

i i i .  During well development, a t  l ea s t  f i ve  times the  
amount of water added must be removed and three 
constant readings of pH, temperature, and 
conductivity obtained a t  five-minute in t e rva l s  
t o  ensure proper well development. 

Abandonment of monitoring wells should include pul l ing 
the well casing. 

How will  well logs and the hydrogeologic se t t ing  be 
described in a s imi la r  manner if  engineers and 
geologis ts  are logging the samples? All s o i l  samples 
should be retained and one qual i f ied geologist  should 
review the samples and correct the logs f o r  
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f .  

9-  

h. 

i .  

j. 

k.  

1. 

m. 

n. 

consistency when necessary. 
l i k e  t o  pa r t i c ipa t e  i n  t h i s  review of so i l  samples. 

SWDO geologists would 

Section 5, Page 28 s t a t e s  several times tha t  approval 
wil l  be required i f  the f i e l d  program varies  from the  
plan. Who wi l l  approve? OEPA and U.S. E P A  should 
have d i r e c t  input. 

A waiver may be required f o r  the use of PVC well 
casing . 
Page 34, Volume V ,  Section 5 s t a t e s  tha t  316 s t a i n l e s s  
s t ee l  well casing wi l l  be used while Volume 1, 
Section 3 s t a t e s  PVC. S ta in less  s t ee l  well screens 
a re  preferred when low-level VOC's are  suspected. 

Screen lengths should be limited t o  ten-foot lengths.  

The use of a submersible pump may aid i n  removing 
f ines  d u r i n g  well development. 

Water from well development, s a m p l i n g ,  o r  pump t e s t s  
should be placed i n  a 55-gallon drum, t es ted ,  and 
disposed of i n  the wastewater system unless i t  can be 
shown tha t  the water i s  not contaminated. I n  no case 
should this  water be discharged to  Paddy's Run o r  
other  surface water without obtaining proper permits. 

The method of d r i l l i n g  wells t o  be used fo r  s l u g  t e s t s  
needs to  be defined on Page 51 in Section 5. 

Inject ion wells should not be used f o r  aquifer  
character izat ion.  

Screen sand pack material  should be designed f o r  each 
spec i f i c  formation t o  be monitored and should not be 
a r b i t r a r i l y  chosen. 

Response : 

We agree w i t h  the coments t o  Section 3.3 w i t h  the following exceptions: 

0 Cable tool d r i l l i n g  w i l l  be used. 

0 Sta in less  s t ee l  casing and screen wil l  be used. 

0 Screen length wi l l  be 10 f e e t  f o r  300- and 400-series 
wel ls ,  15 f e e t  f o r  200-series wells and 2 t o  10 f e e t  
f o r  100-series wells. 

0 Minor changes i n  the work plan required because of s i t e  
conditions w i l l  be made by the s i t e  d r i l l i n g  supervisor 
and/or the task manager. 
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Reso 1 u t i  on : 

The above response has been incorporated i n  sect ion 3 . 3 . 3  of the Sampl ing  
Plan. 

Comnent No. 6: 

Ground water sampl ing  should be conducted quarter ly  fo r  a t  l e a s t  the f i rs t  
year  t o  determine seasonal f luc tua t ions  and trends i n  the water qua l i ty  
data.  The sampling program can be revised based on  review of the f i r s t  
y e a r ' s  data .  

Response : 

Agree. Quarterly ground water sampl ing  wi l l  be completed f o r  one year .  

Reso 1 u t i  on: 

The above response has been incorporated i n  section 3.10 of the Sampling 
P1 an. 

Comnent No. 7; Page 1.3-22, 3rd paraqraph: 

During decontamination of sample equipment, how w i l l  i t  be known i f  
organics a re  present and warrant an acetone r inse? 

Response : 

Decontamination of d r i l l i n g  and sampling equipment i s  described i n  
Section 5.2, the d r i l l i n g  procedures sect ion of the QAPP. The equipment 
w i l l  be cleaned w i t h  a h i g h  pressure,  steam wash, and rinsing w i t h  t ap  
water and deionized water respectively.  

a 

A f i n a l  r i n se  i n  hexane or acetone may ex t rac t  substances from the  p l a s t i c  
sheeting o r  the o i l  f i lm present on aluminum f o i l .  Additionally,  acetone 
should not be used fo r  equipment decontamination because i t  contains 
t r aces  of other  Hazardous Substance Lis t  (HSL) ketones; 2-butanone, 4- 
methyl -2-pentanone, 2-hexanone, and is  i t s e l  f an HSL vol a t  i 1 e organic 
compound. Wi th  the exception of the concerns expressed above, the 
decontamination procedures can be modified t o  include a nonphosphate 
detergent  r in se  fo r  inorganics. 
methanol i n  the organic decontamination procedure, i t  should be followed 
by a methanol r in se ,  tap water rinse, and deionized water. 

I f  hexane i s  used as a r in se  a f t e r  

Resolution: 

The above response has been incorporated i n  the appropriate sec t ion  of the  
QAPP. 

Comnent No. 8: 

Field f i l t r a t i o n  needs t o  be performed f o r  metals. 
radionuclide samples wi l l  a l so  be f i l t e r e d .  May need to  do t o t a l  and 
dissolved radionuclides. 

Page 3-22 s t a t e s  t ha t  
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Response: 

T h i s  comment appears t o  be re la ted  t o  a d r a f t  version of the sampling 
plan. 
measurement, and preservation procedures t o  be followed in the ground 
water sampling program. 

Section 6.1 of the QAPP spec i f i e s  t he  proper water sampling, f i e l d  

Resolution: 

No change t o  the  t ex t  i s  required. 

Comnent No. 9: 

Should include Ammonia, 
3-ZC. 

Response : 

TOC will  be added t o  the  
not provide enough a d d i t  
program. 

OD, and TOC f o r  ground water parameters on Page 

l i s t  of analyses. Ammonia 
onal information t o  be inc 

and COD ana y s i s  w i l l  
uded i n  the laboratory 

Resolution: 

The above response has been incorporated in  sect 
Plan. 

Comnent No. 10: 

Subsurface soi 1 samples should be col lected cont 

on 3.10 of the Samp 

nuously i n  the t i l l  

i ng 

due 
t o - t h e  d e p t h  of the'waste pits and the heterogeneity of the s o i l s .  

Response : 

Agree. Soil  sampling will be continuous in  the t i l l .  

Resolution: 

The above response has been incorporated i n  section 4.3 of the Sampling 
Plan. 

Coment No. 11: 

Shelby tube samples of the blue clay should be taken f o r  permeability 
testing and USCS s o i l  c l a s s i f i ca t ion .  

Response: 

Shelby t u b e  samples of the "blue clay" a t  the bottom of well borings 311, 
334, and 338 wi l l  be col lected f o r  analysis. 
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Resolution: 

The above response has been incorporated i n  sect ion 4 . 3  of the Sampling 
Plan. 
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RESPONSE TO FMPC's WORK PLAN 

Comnent No. 1; Page 2-2: 

I d e n t i f y  s o i l  types and p roper t  
S o i l  Surveys. 

es based on Hamil ton and But 

Response : 

The Hami l ton and B u t l e r  s o i l  surveys w i l l  be used dur ing  the  
i n v e s t i g a t i o n  and dur ing  da ta  ana lys is .  

Reso 1 u t i  on : 

No change i n  t e x t  i s  requ i red  f o r  t h i s  response. 

Comnent No. 2; Page 2-4: 

e r  County 

s i t e  

The th ree  o f f - s i t e  w e l l s  showing contaminat ion were a t  one t ime  used f o r  
d r i n k i n g  purposes. 

Response : 

DOE has n o t  v a l i d a t e d  t h a t  the  th ree  o f f - s i t e  w e l l s  were i n  f a c t  used f o r  
d r i n k i n g  purposes. 

Re sol u t i  on : 

No r e v i s i o n  t o  the  t e x t  i s  necessary. 

Comnent No. 3; Page 2-7: 

D i r e c t  con tac t  may come f r o m  the r e g i o n a l  a q u i f e r  when bath ing,  washing, 
and cooking. 

Response 

A l l  modes o f  environmental t ranspor t  pathways o f  ma te r ia l s  f rom the  s i t e  
t o  recep to rs  w i l l  be considered. 

Resolu t i on 

No change i n  the  t e x t  i s  requ i red  f o r  t h i s  response. 

Comnent No. 4; Page 2-8 

Waste P i t  6 i s  no t  i nac t i ve ,  i.e. leachate f r o m  P i t  4 goes t o  6 then t o  5 
( a t  l e a s t  u n t i l  February 1987). 
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Response 

Runon water (stormwater) col lected i n  P i t  No. 4 is t ransferred t o  P i t  No. 
6 f o r  sampling, chemical prec ip i ta t ion  ( a s  necessary) and pH adjustment. 
Collected stormwater i n  P i t  No. 6 was t ransferred t o  P i t  No. 5 f o r  further 
s e t t l i n g  and discharge via the channel and Manhole 175. The p rac t i ce  of 
conveying col lected stormwater from P i t  6 t o  P i t  5 was discontinued i n  
February, 1987. Currently, col lected stormwater from P i t  6 a r e  
t ransfer red  to  the b iodeni t r i f ica t ion  surge lagoon f o r  treatment and 
discharge. 

Reso 1 u t i  on 

The  above responses wi l l  be incorporated i n  Section 2.2.1 of the Work 
Plan. 

Comnent No, 5 

If only pi ts  3 and 5 received l i q u i d  waste, what happened to  l i q u i d  wastes 
generated a t  the f a c i l i t y  pr ior  to  1959 when p i t  3 was operat ional?  

Response 

Pr ior  t o  1959, h i g h  solid-bearing l i q u i d  waste streams were dewatered i n  
evaporators and spray calcined t o  produce a dry-powder-like waste form. 
T h i s  calcined waste was pneumatically conveyed t o  S i lo  No. 3 (Cold Metal 
Oxide S i l o )  in the waste storage area. 
through a bag house d u s t  co l lec tor  p r io r  t o  discharge t o  the atmosphere. 

T h i s  process was discontinued i n  1959, a t  which time P i t  No. 3 became 
operat ional .  

Excess conveying a i r  was f i l t e r e d  

Reso 1 u t i  on 

No change t o  the Work Plan t ex t  i s  required. 

Comnent No. 6 

Include breaching of s o i l  covers as  a continuing potent ia l  source of 
contamination from the waste p i t s .  

Response 

Will add runoff of surface waters from covered pits .  

Resolution 

T h i s  response has been added t o  Section 2.1.1. 

Comnent No. 7; Paqe 2-10 

The f l y  ash p i l e s  need t o  be shown on a s i t e  map. 
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Response 

A new Figure, 2 . 5 ,  has been added t o  the Work Plan t o  show the loca t ion  of 
the f l y  ash p i l e s .  

Resol u t i on 

The work plan has been revised by adding a Figure showing the locat ion of 
the f l y  ash p i l e s .  

Comnent No. 8; Paqe 2-11 

Leakage of leachate to  Paddy's Run through cracked s i l o s  should be a 
fourth issue i n  sect ion 2 . 2 . 5 .  

Response 

Will add Paddy's Run as a potent ia l  concern to  the second issue. 

Resolution 

The above response has been added t o  Section 2-11. 

Comnent No. 9; Page 2-13 

Need t o  t e s t  ex is t ing  underground tanks f o r  leaks and remove old tanks 
w h i c h  a r e  leaking o r  out of use. 

Response 

The RI work scope is being expanded to  provide f o r  leak t e s t ing  of 
underground tanks. A decision 
premature. Such a l t e rna t ives  
a re  avai lable .  

Resolution 

No change i n  the  t ex t  i s  requ 

t o  remove any tank is, a t  this time, 
will  be evaluated d u r i n g  the FS when RI data  

red fo r  this response. 

Comnent No. 10; Page 2-21 

Include perched groundwater flow in to  storm sewer ou t f a l l  d i t c h  and the 
c l e a r  well. 

Response 

Agree. 
water t o  the storm sewer ou t f a l l  d i tch .  

Perched groundwater will  be investigated as  a possible .source of 

Resolution 

T h i s  response has been incorporated i n  Section 2 . 4 . 1 .  
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Comnent NO. 11 

The storm water re ten t ion  basin cannot hold a 10 year-24 hour storm event a' 
and t h u s  cannot prevent discharges t o  Paddy's Run: 

Response 

The stormwater re tent ion basin a t  the FMPC, as constructed w i l l  r e t a i n  a 2 
year 24 hour storm event. Excess flows exceeding this capacity a re  
discharged ( v i a  an overflow) t o  Paddy's Run Creek. In accordance w i t h  the  
Ohio EPA Director F i n d i n g s  and Orders, a new stormwater basin is cu r ren t ly  
planned t o  be constructed a t  the FMPC to  increase avai lable  s torage 
capacity t o  handle a 10 year 24  hour storm event. 

Reso 1 u t i  on 

The  above response has been incorporated i n  sect ion 2.4.1. 

Comnent No. 12; Paqe 2-22 

Include past protect ive pumping scenarios fo r  protection of production 
wells from the waste p i t s  

Response 

A descr ip t ion  of the "protect ive pumping" around the pi ts  wi l l  be included 
i n  the  da ta  analysis  task report .  A t  this time, i t  is enough t o  note t h a t  
a pro tec t ive  pumping program was implemented t o  control contaminant 
migration i n  the upper sand and gravel aquifer  i n  the waste p i t  area.  

Resol u t i on 

The above response has been incorporated i n  sect ion 2.4.4 of the Work 
P1 an. 

Comnent No. 13; Page 23 

Most evident receptor  of Paddy's Run i s  local water supplies.  

Response 

The t e x t  has been changed to  s t a t e  t h a t  the  most evident receptor of 
Paddy's Run i s  the recharging of the aquifer .  

Resolu ti on 

The above response has been added to  sect ion 2.5.2 

Comnent No. 14; Page 3-5 

I n f i l t r a t i o n  suggests a discharge to  groundwater. 
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Response 

I n f i l t r a t i o n  control is  a two-way t ransport  condition. Th i s  sec t ion  dea ls  
w i t h  an option, and the option w i l l  be analyzed w i t h  the two-way t r anspor t  
scenar i 0. 

Reso lu t i on 

No change t o  the Work Plan t ex t  is required. 

Comnent No. 15; Paqe 3-20 Section 3.4.1.3 

The option of ground pumping  and treatment shou 
poten t ia l  remedial action. F lush ing  of the aqu 
inappropriate.  

Response 

Section 3 . 4 . 1 . 3  i s  intended to  address one DOSS 

d not 
f e r s  

ble a 

be eliminated from 
n this  case is  

t e rna t ive  f o r  
remediating contaminated ground water a t  t h e  FMPC. Application to  the  
FMPC can be inferred from the statement t ha t  ground water pumping and 
treatment may be e f f ec t ive  i n  aquifers  of limited extent near spec i f i c  
sources of contaminant re lease.  This sect ion has been revised t o  
recognize tha t  SARA cleanup standards and S t a t e  ARARs wi l l  have to  be met. 

One objec t ive  of the RI is t o  e s t ab l i sh  background ground water qua l i ty .  
T h i s  e f f o r t  will subs tan t ia te  whether other  sources of contamination t h a t  
would o f f s e t  the effect iveness  of a pumping and treatment option cu r ren t ly  
e x i s t .  The  Work Plan was erroneous in leading the reader t o  a conclusion 
t h a t  o ther  sources had already been confirmed. Note, however, t h a t  the 
reference t o  the Spieker and Norris report  would have l i t t l e  per t inence t o  
this issue since the production wells pump from a d i f f e ren t  aquifer  below 
the blue clay.  

I t  i s  recognized t h a t  a f ina l  determination of the f e a s i b i l i t y  of ground 
water pumping and treatment must await the FS since addi t iona l ,  supporting 
data  wi l l  be made avai lable  as a r e s u l t  of the Ground Water Sampling Plan 
and the ground water model. 

Reso 1 u t i  on 

Section 3 .4 .1 .3  has been revised t o  c l a r i f y  tha t  on-si te  evaluation of the  
ground water flow regime i s  required a s  par t  of the FS pr ior  t o  any 
determination of the effect iveness  of the ground water pumping and 
treatment a l t e rna t ive .  

Comnent No, 16; Paqe 3-22 Section 3.4.7.2 

Background water qua l i ty  should determine cleanup c r i t e r i o n  and not water 
qua l i t y  standards as suggested. 
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Response 

The cleanup c r i t e r i a  fo r  groundwater qua l i ty  w i l l  be determined d u r i n g  the 
FS between'the USEPA, OEPA and US DOE. 

Reso 1 u t i  on 

No change i n  the t ex t  i s  required fo r  this  response. 

Comnent No. 17; Paqe 3-25 

Cost e f fec t iveness  s h o u l d  not be a consideration on remedial ac t ion  of 
of groundwater o f f - s i t e .  pumping and treatmen 

Response 

The t e x t  wi l l  be rev sed t o  eliminate the cost  effect iveness  reference.  

Resolution 

The above response has been incorporated in to  Section 3.5.1 of the Work 
P1 an. 

Comnent No. 18; Page 3-30 

The option t o  d r i l l  deeper wells t o  obtain potable water should not 
prevent remediation of the contaminated upper aquifer .  

Response 

T h i s  option 
FS. T h i s  is 

Resolution 

No change i n  

s on y one of several t h a t  wil l  be considered d u r i n g  the  
only an option. All options will  be explored. 

the t e x t  i s  required f o r  this  response. 

Cowent No. 19 

The Work Plan submitted i s  br ief  and references supporting documents i n  
task 1 and 2 t o  f u l f i l l  the requirements of a work plan. T h i s  may not be 
adequate. 

Response 

Task 1 is  being revised based on recent revelat ions about the FMPC s i t e .  
Task 2 (Work Plan) w i l l  be updated upon formal approval by the Work Plan 
by U.S. EPA. 

Reso l u  t i on 

No change i n  the t e x t  i s ' r equ i r ed  f o r  this  response. 
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Comnent No. 20; Page 4-48 

Primary O r i n k i n q  Water Standards shou d not be used to  determine i f  
groundwater contamination is occurring r a the r ,  background water qua l i t y  
data should be used f o r  a comparison. 

Response 

Section 4.4.4.6 Ground Water Protection Standards has been deleted from as  
per EPA comments t o  sect ion 4.4.4.6. 
without reference t o  standards. 

Water qual i ty  data w i l l  be reported 

Reso 1 u t i  on 

The above response has been incorporated i n  Section 4. 

Comnent No. 21 

Pits 5 and 6 should be included as RCRA waste pits since leachate from P i t  
4 has been disposed of i n  both Pits 5 and 6. 

Response 

Collected runon water from P i t  No. 4 has been t ransferred to  P i t  6 f o r  
sampling, pH adjustment and chemical prec ip i ta t ion  ( a s  necessary).  
Collected runon waters from P i t  6 were subsequently pumped t o  P i t  5 f o r  
f u r t h e r  s e t t l i n g  and discharge. 
mater ia ls  present i n  Pits 4, 5,  and 6 and samples of runon water from Pits 
4, 5 and 6 have been col lected and t ransferred t o  an ana ly t ica l  l ab  f o r  
HSL and RCRA analyses to  assess  the s t a t u s  of these f a c i l i t i e s  w i t h  regard 
t o  RCRA. To date ,  there  i s  no data  which even suggests tha t  p i t s  5 and 6 
should be c l a s s i f i ed  a s  RCRA units. 

Composite samples from the s tored waste 

Resolution 

No change i n  t e x t  i s  required. 
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T h i s  large-volume probe wi l l  detect  and identify areas which have 
elevated concentrations of gamma-ray emit ters  such as  uranium 
daughters and thorium daughters. 

PROPOSED: T h i s  large-volume probe w i l l  detect  and identify areas which have 
elevated concentrations of gamma-ray emit ters  such as  uranium 
daughters (including Ra-226) and thorium daughters. 

EXISTING: Page 1.1-2 

Should subsequent radiation measurements indicate  so i l  
concentrations of uranium i n  excess of the reference leve l ,  then 
the g r i d  w i l l  be extended beyond such areas by 300 fee t .  

PROPOSED: Should subsequent radiation measurements indicate so i l  
concentrations of uranium i n  excess of the reference level ,  then 
the g r i d  w i l l  be extended 300 fee t  beyond the areas of elevated 
concentrations of  radioactive materials. W i t h i n  areas of elevated 
concentrations, a 25-foot g r i d  is provided as defined i n  section 
1.2.4. 

EXISTING: Section 1.2.2 Page 1.1-4 

Approximately f i f t y  (50) locations w i l l  be selected to  provide P I C  
measurements which are  representative of each area t o  be surveyed. 

PROPOSED: A t  l eas t  f i f t y  (50) locations w i l l  be selected on FMPC property, 
f o r  measurements w i t h  the P I C  t o  determine the radiation exposure 
r a t e  and t o  ca l ibra te  the large volume s c i n t i l l a t i o n  detectors .  
These locations wi l l  be chosen so that  they are uniformly spaced 
over the FMPC property and so that  representative radiation f i e l d s  
a re  measured. 

EXISTING: Section 1.2.3 (New paragraph being added) 

PROPOSED: Each 100-foot g r i d  wi l l  be subdivided into 25-foot grids. An 
integrated instrument reading wi l l  be obtained i n  the walkover of 
each 25-foot g r i d  and recorded on the f i e l d  log forms. Elevated 
(peak) values w i t h i n  each g r i d  will be marked d u r i n g  the walkover 
and evaluated for  subsequent so i l  sampling a f t e r  the walkover of 
t ha t  g r i d  i s  complete. Field procedures for  a l l  sampl ing  e f f o r t s  
a re  contained i n  the QAPP. 
readings fo r  each g r i d  are as specified i n  those procedures. 

The method of assignment of instrument 

EXISTING: Section 1.3.1 

These measurements wi l l  be performed t o  determine the gamma-ray 
exposure r a t e  a t  locations specified i n  Section 1.2.1 a t  the FMPC 
s i t e .  A P I C  wi l l  be placed a t  each selected location. The act ive 
area of the device wil l  be centered one meter above the ground 
surface. The average exposure r a t e  ( i n  micro-R per hour) will be 
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PROPOSED : 

measured f o r  predetermined evaluation periods. 
spec i f ic  measurements w i l l  be corrected w i t h  measurements made 
w i t h  a large-volume gamma-ray s c i n t i l l a t i o n  detector  a t  the same 
location. The remainder of the FMPC s i t e  g r i d  points wi l l  be 
measured w i t h  the gama-ray s c i n t i l l a t i o n  detector.  T h i s  device 
is a l i gh te r ,  more portable detector f o r  assessing ambient 
exposure ra tes .  
w i l l  a l so  be held one meter above the ground surface t o  permit 
ready correlat ion w i t h  the P I C  data. 

These area- 

The sensi t ive area of the s c i n t i l l a t i o n  detector  

These measurements w i l l  be performed t o  determine the gamma-ray 
exposure r a t e  a t  1.ocations specified i n  Section 1.2.1 a t  the FMPC 
s i te .  
by s e t t i ng  the detector  a t  a height of one meter from the surface 
of the ground and integrating for  one hour. D u r i n g  this 
integrat ion period, each sc in t i l l a t i on  detector  w i l l  f i r s t  be 
cal ibrated adjacent t o  the P I C  fo r  one minute and then used i n  the 
walkover of g r i d s  i n  the vicini ty  of the PIC .  

The P I C  readings will  be obtained a t  50 o r  more locations 

As part  of the cal ibrat ion procedure, the P I C  reading and each 
scinti 11 a t  ion detector reading w i  11 be recorded f o r  each 
ca l ibra t ion  location. 
(exposure r a t e )  and sc in t i l l a t i on  detector reading (pulse count 
r a t e )  wi l l  be plotted and a l inear ,  l ea s t  squares f i t  of the data  
will be used t o  determine the ca l ibra t ion  fac tor  of each 
s c i n t i l l a t i o n  detector.  A t  l e a s t  ten (10) percent of the P I C  
reading locations will be repeated a t  the completion of the 
radiat ion survey t o  determine whether there a re  temporal 
var ia t ions i n  the radiation f i e l d .  

The relat ionship between P I C  reading 

The remainder of the FMPC s i t e  g r i d  points wil l  be measured w i t h  
the gamma-ray s c i n t i l l a t i o n  detector.  
lighter,more portable detector fo r  assessing ambient exposure 
rates .  The sensitive area of  the s c i n t i l l a t i o n  detector wi l l  a l so  
be h e l d  one meter above the ground surface t o  permit ready 
correlat ion w i t h  the PIC data. 

This device i s  a. 

EXISTING: Section 1.3.2 (New paragraph being added) 

PROPOSED: Each 100-foot g r i d  w i l l  be subdivided into 25-foot g r i d s .  An 
integrated instrument reading wi l l  be obtained i n  the walkover of 
each 25-foot g r i d  and recorded on the f i e l d  dai ly  log forms. Each 
&foot grid wi l l  be traversed i n  a parallel-path manner so tha t  
a l l  surface areas of the so i l  are  surveyed. The paths w i l l  be no 
further apart  than the acceptance angle (or  view) of the detector .  

For each 100-foot g r i d ,  there wil l  be 16 individual FIDLER 
readings which w i l l  be plotted individually,  and averaged f o r  the 
100-foot g r i d  and plotted. 

During the walkover of each 25-foot g r i d ,  any areas w i t h  elevated 
readings wi l l  be flagged. 
each g r i d ,  the decision w i l l  be made as  to  the number and 
locations of the flagged areas from w h i c h  so i l  samples w i l l  be 
taken. 

A t  the completion of the walkover of 

CP -2- 419 



R A D I A T I O N  MEASUREMENT PLAN 
CHANGE PAGES 

E X I S T I N G :  Section 1 . 4 . 2  (New 

PROPOSED: The f ive  t e s t  areas 
previously analyzed 
have concentrations 

paragraph being added) 

w i l l  be selected as  locations which have been 
fo r  uranium concentrations i n  s o i l ,  and w h i c h  
which ranae from the hiahest t o  the lowest 

measured on s i t e .  
s t a r t  of the radiat ion measurement program. 

Sample w i l y  be collected-and analyzed a t  the 

390 
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EXISTING: Figure 2.1, page 1.2-3 and Figure 2.2, page 1.2-6 

PROPOSED: Replace existing Figures with those attached. 

EXISTING: Section 2.3, Page 1.2-4, Paragraph 3 

Within the defined biased sampling areas, a grid will be 
established with the same orientation as the 100-foot grid 
established for the radiation measurements survey. Soil sample 
locations on the grid will be selected using a random approach 
that assures all areas of the grid have the same probability of 
being selected and assures that a statistical representation of 
the area will be obtained. In addition, biased samples will be 
taken with each identified area which exhibits the highest surface 
radiation measurements of radionuclides in that area. It is 
estimated that 200 soil sample locations will be required to 
adequately characterize the radiological contamination in this 
area. 

PROPOSED: Within the defined biased sampling areas, there are two methods of 
determining locations for taking surface soil samples. If the 
radiation survey indicates areas with elevated concentrations of  
radionuclides, the flagged area corresponding to the highest 
reading within a grid will be sampled. If there are uniform, 
elevated readings across entire 100-foot grids, then a random 
sample will be taken within the grids. The location o f  the random 
sample will be determined by generating random values of the ( X , Y )  
coordinates for the location within the grids. It is estimated 
that 200 soil sample locations will be required to adequately 
characterize the radiological contamination of surface soil in 
this area. 

EXISTING: Section 2.3, page 1.2-4, last paragraph 

Samples in this area will be collected for radiological 
analyses. Sample locations will be chosen based on the systematic 
random sampling techniques described in SW-846. The 100-foot grid 
established for the Radiation Measurement Plan will be extended to 
cover the entire FMPC site. Sample locations will be chosen on 
1,000-foot centers on this gird. Sample locations will be chosen 
to provide the best statistical representation of the area. 
Approximately 100 sample locations will be identified in this 
area. 

PROPOSED: Samples from this area will be collected for radiological 
analyses. Sample locations in this area will be at each grid 
point of the 1,000 foot grid established for the Radiation 
Measurement Plan. 
statistical sampling approach, "Kriging," which optimizes the 
information which can be obtained from sampling in areas expectd 
to have atmospheric deposition of contaminants. 
sample locations will be identified in this area. 

Selection of a 1,000-foot spacing is based on a 

Approximately 100 
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EXISTING: Section 3.1 Page 1.3-1 

The hydrogeological f i e l d  program w i l l  focus on determining the 
e f f ec t  t ha t  the operations and waste disposal pract ices  a t  the 
FMPC have had on ground water. 
Ground Water Sampling Plan is to  sa t i s fy  ident i f ied  data gaps i n  
order to  : 

The overall objective of the 

Determine i f  subsurface water-bearing zones below the FMPC have 
been contaminated; 

Determine the concentrations and sources of contaminants on 
s i t e ;  

Characterize the r a t e  and direct ion of ground water flow w i t h i n  
each separate hydrologic u n i t ;  

Determine the e f f ec t s  pumping ground water and resul t ing 
recharge/discharge relat ionships  have on ground water flow and 
contaminant t ransport ;  and 

Define areas of subsurface migration and ground water discharge 
f o r  contami nant s. 

PROPOSED : 

T h e  hydrogeological f i e l d  program w i l l  focus on determining the 
e f f ec t  t ha t  the operations and waste disposal pract ices  a t  the 
FMPC have had on ground water. 
Ground Water Sampling Plan i s  to  sa t i s fy  ident i f ied data gaps i n  
order to: 

The overall object ive of the 

Determine i f  subsurface water-bearing zones below the FMPC have 
been contaminated; 

Determine the concentrations and sources of contaminants on 
s i t e ;  

Characterize the r a t e  and direct ion of ground water flow w i t h i n  
each separate hydrologic u n i t ;  

Determine the e f f ec t s  pumping ground water and resul t ing 
recharge/discharge relat ionships  have on ground water flow and 
contaminant t ransport ;  

Define areas of subsurface migration and ground water discharge 
f o r  contaminants; and 

contamination from FMPC. 
Determine the extent (both ver t ica l ly  and horizontally) of 

EXISTING: (New paragraph being added). 
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PROPOSED: Section 3.2.18 Off-Site Ground Water Monitoring We1 1 
Instal  la t ion and Sampl i n g  Program 

The purpose of the o f f - s i t e  ground water monitoring program is t o  
provide additional information about possible impacts of FMPC 
operations t o  the hydrogeologic environment outside the f a c i l i t y  
boundary. Presently one monitoring well i s  located o f f - s i t e  
(Figure attached).  This i s  a 200-series well located eas t  of the 
f a c i l i t y ,  which was ins ta l led  d u r i n g  l i t i g a t i o n  support 
ac t iv i t i e s .  A t  the same s i t e ,  a 300-series well i s  presently 
proposed fo r  i n s t a l l a t ion  d u r i n g  i n i t i a l  R I / F S  f i e l d  a c t i v i t i e s  
(Figure attached).  

CP 

Fifteen new monitoring wells a t  seven locations a re  now proposed 
f o r  inclusion i n  the RI/FS f i e ld  data col lect ion network. 
Proposed monitoring wells are  located southwest, south, southeast 
and east  of the FMPC f a c i l i t y  (Figure attached).  Well locations 
were selected a f t e r  reviewing available information on the s i t e  
hydrogeology, ground water flow conditions and d i rec t ions ,  qua l i ty  
of water data ,  location of known or  suspected contaminant source 
areas and the r e su l t s  of the preliminary ground water modeling 
performed by GEOTRANS. These monitoring we1 1 locations and 
completion depths wi l l  provide information about the qua l i ty  of 
water and ver t ical  hydraulic gradients fo r  the sand and gravel 
aquifer t o  allow an evaluation t o  be made about the magnitude, 
r a t e ,  and direct ion of movement of contamination 'which m i g h t  be 
migrating i n  the ground water away from the FMPC. 

The well locations were selected f o r  the following reasons: 
To provide background water qual i ty  data southwest of the 
f a c i l i t y  throughout the sand and gravel aquifer and t o  provide 
ver t ica l  hydraulic head data i n  th i s  area t o  be t te r  define 
regional ground water flow ra tes  and direct ions.  

To define the magnitude and extent of known ground water 
contamination south of the FMPC and t o  provide additional 
hydraulic head control i n  this area. 

To provide downgradient water qual i ty  information southeast and 
eas t  of the f a c i l i t y  so tha t  of f - s i te  impacts i n  these 
direct ions can be evaluated. 

East of the f a c i l i t y  200, 300 and 400-series monitoring wells a re  
proposed t o  evaluate ground water quali ty and hydraulic gradients 
ver t ica l ly  throughout the aquifer because of large pumping 
s t resses  w h i c h  m i g h t  induce downward migration of contaminants 
into the deeper aquifer zones. The 400-series well i n  the 
southwest c lus t e r  wil l  provide additional background water qua l i ty  
data fo r  the deep aquifer;  400-series wells are  not proposed f o r  
well c lus te rs  located south and southeast of the f a c i l i t y  since no 
major ver t ical  s t r e s ses  due t o  deep pumping are  expected i n  these 
areas. South and southeast of the s i t e ,  200 and 300-series wells 
w i  11 be ins ta l  led, sampled and evaluated. 
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EX ISTI NG : 

PROPOSED: 

EX ISTI NG: 

PROPOSED : 

Water samples w i l l  be  collected and analyzed from these 15 new 
monitoring wells on a quarterly basis fo r  one year. Water qua l i ty  
parameters t o  be tes ted fo r  wi l l  be the same as  those proposed f o r  
other wells included i n  the R I / F S  Sampling Plan. Water level 
measurements w i l l  be made i n  a l l  wells monthly for  one year. Well 
design,  d r i l l i n g  methods, and sampling procedures w i l l  be the same 
as specified i n  the RI/FS Sampling Plan and QAPP, w i t h  E P A  
approved revisions.  

Section 3.10 Page 1.3-2 

A t o t a l  of 116 wells have been ident i f ied for  sampling. Dur ing  
Phase I a c t i v i t i e s ,  samples w i l l  be collected from each of these 
wells on two occasions. Al l  samples w i l l  be analyzed i n  the f i e l d  
f o r  pH, temperature, conductivity, and dissolved oxygen. 

A t o t a l  of 143 wells have been ident i f ied fo r  sampling. Dur ing  
Phase I a c t i v i t i e s ,  samples w i l l  be collected from each of these 
wells on four occasions and laboratory r e su l t s  reported without 
regard t o  levels detected. A l l  samples w i l l  be analyzed i n  the 
f ie ld  fo r  pH, temperature, conductivity, and dissolved oxygen. 

Section 3.2 Page 1.3-2 

Oeep wells (400 ser ies )  would be instal led below the "blue clay" 
reported t o  underlie the upper  sand and gravel aquifer a t  some 
locations; however, none a re  proposed a t  t h i s  time. Data from 
existing wells completed i n  this zone do not indicate  elevated 
levels of any radiological o r  chemical consti tuents.  I n  f a c t ,  the 
exis t ing data  do not indicate  that  any contaminants have reached 
the lower sand and gravel u n i t  t ha t  d i rec t ly  over l ies  the b lue  
clay. 
contaminants t o  the under ly ing  aquifer,  and no contamination i s  
known to  be present, the penetration of this  layer w i t h  borings 
and wells should be avoided, i f  possible. The invest igat ive 
approach w i l l  be, therefore ,  t o  i n s t a l l  the 300-series wells a s  
part of t h i s  sampl ing  plan t o  determine the qual i ty  of ground 
water i n  the sand and gravel u n i t  w h i c h  overl ies  the blue clay. 
I f  contamination is  detected,  then deeper wells tha t  penetrate 
through the blue clay (400-series) w i l l  be proposed. Some 400- 
se r i e s  wells may be proposed i f  i t  i s  determined t h a t  information 
on the underlying aquifer i s  necessary fo r  purposes of the 
computer modeling s tudy .  

Because the blue clay may impede the downward migration of 

Data from exis t ing wells completed i n  the Lower Sand and Gravel 
aquifer  do not indicate  elevated levels  of any radiological or 
chemical consti tuents.  I n  f ac t ,  the exis t ing data do not indicate  
tha t  any contaminants have reached the lower sand and gravel u n i t  
t ha t  d i rec t ly  overl ies  the blue clay. Because the blue clay may 
impede the downward migration of contaminants t o  the underlying 
aquifer,  and no contamination is known t o  be present,  the 
penetration of this  layer w i t h  borings and wells should be 
avoided, i f  possible. The investigative approach w i l l  be, 
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therefore,  t o  i n s t a l l  the 300-series w e l l s  as p a r t  o f  t h i s  
sampling p l a n  t o  determine the q u a l i t y  o f  ground water i n  t h e  sand 
and gravel  u n i t  which o v e r l i e s  the b lue  c lay.  I f  contaminat ion i s  
detected, then deeper w e l l s  t h a t  penetrate through the  b l u e  c l a y  
(400-series) w i l l  be proposed. Some 400-series w e l l s  may be 
proposed i f  i t  i s  determined t h a t  i n fo rma t ion  on the u n d e r l y i n g  
a q u i f e r  i s  necessary f o r  purposes o f  t he  computer modeling study. 

E X I S T I N G :  Figures 3.1 - 3.4 

PROPOSED: Correct  and update Figures 3.1 - 3.4, as attached. 

Add we1 1s 172 - 184, 284 and 384; 

Label Well 131 i n  F igure 3.2 

Change 10 (310) and 10 (401) t o  310 and 301 respec t i ve l y ;  

Shown w e l l  l o c a t i o n  changes agreed t o  by U.S. EPA and OEPA 
du r ing  s i t e  walk J u l y  10, 1987; and 

Add f i g u r e  3.5 o f f - s i t e  Ground Water Moni tor ing Well  Locations; 

E X I S T I N G :  Table 3-1 

PROPOSED: Table 3-1 updated and corrected 

. Add e x i s t i n g  w e l l s  220 and 320 and o the r  e x i s t i n g  we l l s ;  and 

Add new w e l l s  172 - 184, 284 and 384 

E X I S T I N G :  Sect ion 3.2.1 Page 1.3-8 

Waste P i t  Area: The proposed w e l l s  i n  t h i s  group inc lude;  104, 
108, 110, 111, 118, 124, 125, 127, 128, 129, 130, and 131. 
General ly, t he  goal o f  t h i s  group i s  t o  def ine the ex ten t  of 
contaminat ion i n  the  area o f  t he  waste disposal  p i t s .  The 
in fo rma t ion  obtained from the  w e l l s  i n  t h i s  group w i l l  a l s o  
c o n t r i b u t e  t o  the understanding o f  ground water f l o w  i n  t h e  
shal low hydro log ic  zone. 

PROPOSED: Waste P i t  Area: The proposed w e l l s  i n  t h i s  group include; 104, 
108, 110, 111, 118, 124, 125, 127, 128, 129, 130, 131, and 172 - 
183. 
contaminat ion i n  the  area o f  t he  waste d isposal  p i t s .  t h e  
i n fo rma t ion  obtained from the  w e l l s  i n  t h i s  group w i l l  a l s o  
c o n t r i b u t e  t o  the  understanding o f  ground water f l o w  i n  t h e  
shal  low hydro log ic  zone. 

Generally, t he  goal o f  t h i s  group i s  t o  de f i ne  t h e  e x t e n t  of 

EXISTING: Sect ion 3.2.14 Page 1.3-13 a 
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To assess the potential impacts of Paddy's Run on ground water 
qual i ty ,  four new wells wi l l  be instal led to  complete three-well 
c lus te rs  w i t h  existing wells a t  three locations along the 
stream. These include a point approximately half way between the 
waste storage area and the southern FMPC boundary (109 and 209), a 
point downgradient from the f l y  ash p i l e  (116),  and a point near 
the confluence w i t h  the storm water ou t fa l l  ditch (114). 

PROPOSED: To assess the potential impacts of Paddy's Run on ground water 
qual i ty ,  four new wells w i l l  be instal led to  complete three-well 

stream. These include a point approximately half way between the 
waste storage area and the southern FMPC boundary (109 and 209), 
and a point near the confluence w i t h  the storm water o u t f a l l  d i t c h  
(114 and 2 1 4 ) .  

EXISTING: Section 3.2.15 Page 1.3-14 

. c l u s t e r s  w i t h  existing wells a t  three locations along the 

The e f f e c t s  of Paddy's Run on local ground water flow pat terns ,  
i n c l u d i n g  the possible existence of both recharge and discharge 
zones, i s  a related issue that the placement of the aforementioned 
wells on e i t h e r  side of the stream w i l l  address. I n  addition t o  
monitoring the respective water levels d u r i n g  sampling events, i t  
is proposed to  i n s t a l l  continuous water level recorders i n  both 
Paddy's Run and wells 114 and 214. The comparative responses of 
the water surface elevations as  short-term f luctuat ions and long- 
term trends occur wil l  be used t o  assess the degree of in te rac t ion  
between the stream and the underlying aquifers i n  a reach of the 
stream suspected of b e i n g  a ground water discharge zone. 

The effects of Paddy's Run on local ground water flow pa t te rns ,  
i n c l u d i n g  the possible existence of both recharge and discharge 
zones, i s  a related issue that  the placement of the aforementioned 
wells on e i t h e r  side of the stream w i l l  address. I n  addition t o  
monitoring the respective water levels d u r i n g  sampling events, i t  
is  proposed t o  i n s t a l l  continuous water level recorders i n  both 
Paddy's Run and wells 109, 209, 309, 114 and 214. The comparative 
responses of the water surface elevations as short-term 
f luctuat ions and long-term trends occur will  be used t o  assess the 
degree of interaction between the stream and the underlying 
aquifers i n  a reach of the stream suspected of being a ground 
water discharge zone. 

EXISTING: Section 3.3.1 Page I .  3-15 

No d r i l l i n g  wil l  be in i t ia ted  u n t i l  the r e s u l t s  of the s u r f i c i a l  
geophysical investigation being conducted by a separate contractor 
have been reviewed i n  suf f ic ien t  d e t a i l  to  allow confirmation of 
a l l  i n i t i a l  shallow d r i l l i n g  locations. The f i rs t  task of th i s  
well ins ta l la t ion  program w i l l  involve d r i l l i n g  and construction 
of 30 shallow wells (approximately 35 f e e t ) .  Current evidence 
suggests t h a t  ground water i n  the underlying sand and gravel u n i t  
(Dames and Moore, 1985). 
d i f fe ren t ,  and the top of the sand and gravel u n i t  i s  not 
saturated.  Therefore, u n t i l  the d is t r ibu t ion  consti tuent i n  the  

Water levels  i'n the two u n i t s  a re  

CP -9 - 426 



GROUND WATER SAMPLING PLAN 
CHANGE PAGES 390 

t i l l  i s  more c l ea r ly  defined, t h e  approach i s  t o  d r i l l  a l l  the  
shallow wells in t h e  t i l l s  before advancing deeper holes i n t o  the 
sand and gravel aquifer below. 
spread of contaminants by d r i l l i n g  t h r o u g h  potent ia l ly  h i g h  
concentrations o f  compounds. 

This wil l  avoid the inadvertent 

PROPOSED : No d r i l l i n g  will  be i n i t i a t e d  un t i l  the r e s u l t s  of the s u r f i c i a l  
geophysical investigation being conducted by a separate contractor 
have been reviewed in su f f i c i en t  d e t a i l  t o  allow confirmation of 

. a l l  i n i t i a l  shallow d r i l l i n g  locations.  The  f i r s t  task o f  t h i s  
well i n s t a l l a t i o n  program will involve d r i l l i n g  and  construction 
of 30 shallow wells (approximately 35 fee t ) .  
suggests t h a t  g round  water i n  the underlying sand and gravel u n i t  
(Dames and Moore, 1985). 
d i f f e r e n t ,  and the t o p  o f  the sand and gravel unit  i s  not 
saturated.  Therefore, unt i l  the d i s t r ibu t ion  of const i tuents  in 
the t i l l  i s  more c l ea r ly  defined, t h e  approach i s  t o  d r i l l  a l l  the  
shallow wells in t h e  t i l l s  before advancing deeper holes i n t o  the 
sand and gravel aquifer below. This wil l  avoid t h e  inadvertent 
spread of  contaminants by d r i l l i n g  t h r o u g h  potent ia l ly  high 
concentrat ions of compounds. 

Current evidence 

Water levels  i n  the  two un i t s  are 

EXISTING: Section 3.3.2 page 1.3-15 

Boreholes in the t i l l  zone wil l  be advanced with decontaminated 
hollow-stem augers. Auger boring borehole advancement wil l  be 
performed in accordance w i t h  ASTM Designation D1452 "Soi 1 
Investigation and Sampling by Auger Borings," and the tes t  method 
e n t i t l e d  "Soil Invest igat ion and Sampl ing by Hol low-Stem Auger 
Borings," i n  Special Procedures f o r  Testing Soil and Rock f o r  
Enqi neer i ng Purposes (ASTM STP479) . 
Boreholes fo r  wells in the sand and gravel aquifers w i l l  be 
dr i l led  using casing advance d r i l l i n g  methods and will follow the 
general procedures presented in  Section 5.2 of the QAPP. A 
temporary s t ee l  casing will  be d r i l l e d ,  driven, or pushed as the 
borehole i s  advanced t o  the bottom of the hole. 
casing wil l  be nominal eight-inch -diameter t o  allow f o r  
construction of the monitoring well. Cuttings will  be removed. 

The  temporary 

PROPOSED : Boreholes f o r  wells in the t i l l  and sand and gravel aquifers 
will  be d r i l l e d  using casing advance d r i l l i n g  methods and will  
follow the general procedures presented in Sect ion 5.2 of the 
QAPP. Any boreholes or  portions of boreholes which are not 
completed as monitoring wells will  be backfilled with American 
Colloid Company "Volclay" grant  mixed t o  manufacturous 
specif icat ions.  A temporary s t ee l  casing will  be d r i l l e d ,  driven, 
or  pushed as the borehole i s  advanced t o  the bottom of the hole. 
The temporary casing will  be nominal eight-inch -diameter t o  allow 
f o r  construction of the monitoring well. Cuttings wil l  be 
removed. 

EXISTING: Section 3.3.2 Page 1.3-15 and 1.3-16 a 
CP -10- 
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PROPOSED : 

c u  tt 
dar t  

C u t t  
d a r t  

E X  ISTI NG: 

PROPOSED : 

ngs  wil l  be removed from t h e  borehole using a sand pump o r  
valve ba i l e r ,  whichever proves more effect ive.  

ngs wil l  be removed from t h e  borehole using a sand pump o r  
valve ba i l e r ,  whichever proves more effect ive.  All cuttings 

i n  the waste p i t  and production areas will be containerized u n t i l  
analysis  has been completed and t h e n  disposed of properly. 
Cuttings outside t h e  waste p i t  and production areas will  be 
s t ab i l i zed  in place un t i l  analysis has been completed and t h e n  
disposed of properly. 

Section 3.3.2 Page 1.3-15 and 1.3-16 

Following completion of the borehole t o  the desired d e p t h ,  the  
well wil l  be constructed according t o  procedures described in  
Section 3.3.3 and the temporary casing removed. T h e  d r i l l i n g  
too l s  and temporary casing wil l  be removed and thoroughly 
decontaminated pr ior  t o  moving t o  the next well location (see QAPP 
Section 5.12 d r i l l i n g  procedures). 

During the process of d r i l l i n g  monitoring wells, r e l a t i v e l y  
undisturbed so i l  samples wil l  be collected with a s p l i t  spoon 
sampler using the Standard Penetration Test (ASTM D1586-84). 
sampling and logging of subsurface materials have been 
incorporated i n t o  the Subsurface So i l s  Sampling Plan, and are 
discussed in de t a i l  in Section 4.0 

The 

Following completion of the borehole t o  the desired d e p t h ,  the 
well wil l  be constructed according t o  procedures described i n  
Section 3.3.3 and the temporary casing removed. The d r i l l i n g  
too l s  and temporary casing will  be removed and thoroughly 
decontaminated pr ior  t o  moving t o  the next well location (see QAPP 
Section 5.12 dr i  11 ing procedures). 

During the process of d r i l l i n g  monitoring wells, r e l a t i v e l y  
undisturbed so i l  samples wil l  be collected with a s p l i t  spoon 
sampler u s i n g  the Standard Penetration Test (ASTM 01586-84). 
sampling and logging of subsurface materials have been 
incorporated in to  the Subsurface So i l s  Sampling Plan, and are 
discussed in de t a i l  in Section 4.0 

The 

As described in  Section 5.2, of the QAPP, d r i l l i n g  too l s ,  casing, 
and well screens f o r  each monitoring well will  be cleaned with a 
high pressure, ho t  water wash before d r i l l i n g  and well 
completion. Decontamination wil l  be performed on constructed pads 
where a l l  wastewater wil l  be col lected,  t reated,  and disposed of 
according t o  exis t ing NPDES permits. 

Where potable water i s  used as a d r i l l i n g  f l u i d ,  samples of the 
water will  be taken from the on-site source and the hose of the 
water tank/truck and analyzed f o r  the f u l l  l i s t  of organic, 
inorganic and radiological parameters. 
the  "clean" d r i l l i n g  water i s  used during well construction. 

This i s  t o  document t h a t  
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0 E X I S T I N G :  Sect ion 3.3.3 Page 1.3-16 and 1.3-17 

Shallow w e l l s  (100-series) w i l l  be screened i n  the water t a b l e  o r  
i n  l o c a l i z e d  perched water zones i n  the  t i l l  which o v e r l i e s  t h e  
upper p o r t i o n  o f  the reg iona l  sand and gravel  a q u i f e r  so t h a t  t h e  
t o p  o f  screen i s  below the base o f  t he  t i l l  and a t  l e a s t  t e n  f e e t  
below the water table.  The deep w e l l s  (300-ser ies) w i l l  be 
screened a t  the top o f  a c l a y  l a y e r  r e f e r r e d  t o  as the  "b lue 
c lay" .  I n  the  event t h a t  the b lue c l a y  i s  n o t  encountered, t h e  
w e l l  w i l l  be screened a t  a depth approximately 50 f e e t  below t h e  
depth a t  which the corresponding 200-series we l l  was completed. 

The moni tor ing w e l l s  w i l l  be constructed i n  accordance w i t h  the  
w e l l  design and i n s t a l l a t i o n  procedures d e t a i l e d  i n  Sect ion 5.3 o f  
t h e  QAPP. Four-inch i n s i d e  diameter ( I . D . ) ,  schedule 40 PVC 
s c r e w - f i t  f l u s h  j o i n t  p ipe w i l l  be used f o r  w e l l  cons t ruc t i on .  
The proposed use o f  PVC p ipe r a t h e r  than 316 s t a i n l e s s  s t e e l  p i p e  
i s  based on the fo l lowing:  

The p r i n c i p a l  contaminants o f  i n t e r e s t  a t  the FMPC a re  
rad ionucl ides t h a t  w i l l  no t  be a f fec ted  by chemical 
i n t e r a c t i o n s  w i t h  the  PVC ma te r ia l ;  

E x i s t i n g  moni tor ing data f rom the  FMPC i n d i c a t e  t h a t  
organics are no t  a widespread o r  cons is ten t  problem i n  the  
ground water even w i t h i n  t h e  waste storage areas; 

Most new w e l l s  are not  being proposed f o r  use i n  mon i to r i ng  
f o r  organics, and those t h a t  are being sampled f o r  o rgan ics  
analys is  are n o t  expected t o  e x h i b i t  detectable 
concentrat ions (i.e., t he  t e s t i n g  i s  t o  con f i rm  a 
nonpresence; see Sect ion 3.10); 

E x i s t i n g  w e l l s  a t  the FMPC are constructed o f  PVC p ipe  and 
a re  c u r r e n t l y  being used f o r  RCRA moni tor ing o f  organics;  
and 

A l l  e x i s t i n g  w e l l s  t o  be used t o  form couplets o r  t h ree -we l l  
c l u s t e r s  w i t h  the  proposed w e l l s  are constructed of PVC, 
i n c l u d i n g  the w e l l s  i n s t a l l e d  by I T  i n  support o f  DOE 
l i t i g a t i o n .  The data w i l l  be more comparable i f  each i s  
constructed of t he  same mater i  a1 s. 

Ten t o  twenty-foot sect ions (depending on s i t e  cond i t i ons )  o f  
comnercial PVC 9.01-inch s l o t  screens w i l l  be used (minimum t h r e e  
square inches open area per  l i n e a l  f o o t  o f  screen). Shor ter  w e l l  
screens w i l l  be used i n  t h e  t i l l  zone i f  the saturated zone i s  
l e s s  than 10 f e e t  t h i c k .  A l l  w e l l s  w i l l  be b a c k f i l l e d  w i t h  sand 
pack t o  a height  o f  two f e e t  above the  screen, fo l lowed by f i v e  
f e e t  o f  bentoni te  p e l l e t s  above t h e  sand pack, and f i n a l l y  grouted 
t o  the  surface w i t h  a pumpable cement/bentonite mixture.  A l l  sand 
pack and bentoni te  p l u g  and g rou t  ma te r ia l  w i l l  be placed us ing  
pumps and t remie l i n e  methods. 
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Screen sand pack material will be a well-sorted medium quar tz  
sand. Sodium bentonite pe l l e t s  and commercial sodium bentonite 
powder will  be used in back f i l l .  The  cement used wil l  be 
commercial Por t l and  cement. Representative samples of a l l  sand 
pack mater ia ls ,  grouts, and cement will  be retained fo r  chemical 
analysis in  the event t h a t  contamination of samples i s  indicated 
by the ground water analytical  data .  

390 

PROPOSED : 

Upon completion, the monitoring wells will be developed by pumping 
and flushing w i t h  water t o  remove f ines  from t h e  area around the  
sensing zone and t o  enhance communication between the water- 
bear ing zone and t h e  monitoring well. Water pumped from the  wells 
will  be stored i n  drums or p i p e d  and/or trucked t o  a water storage 
p i t  or another contractor-approved s i t e  i f  required by WMCO. 
decision as t o  the f ina l  disposi t ion of stored water wil l  be made 
once the f i r s t  round of  sample col lect ion and analysis i s  
completed. 

A 

Well construction diagrams will  be completed following well 
comp 1 e t  i on. 

WELL INSTALLATION 

Shallow wells (100-series) will  be screened (with 2-10 f e e t  of 
screen) in the water table or in localized perched water zones in 
the t i l l  which overl ies  t h e  upper portion of the regional sand and 
gravel aquifer so that  the top of screen i s  below the base of the 
t i l l  and ten f e e t  of screen below the  water tab le ,  and f ive  f e e t  
above. The  deep wells (300-series) will  be screened (with 10 f e e t  
of screen ) a t  the top  of a clay layer referred t o  as the "blue 
clay". I n  the event t h a t  the b lue  c-lay i s  not encountered, the 
well will  be screened a t  a d e p t h  approximately equal t o  the t o p  of 
the blue clay as i t  ex is t s  beneath the production area. 

The monitoring wells will  be constructed in accordance with the 
well design and ins ta l la t ion  procedures detailed i n  Section 5.3 of 
the QAPP. Four-inch inside diameter ( I . D . ) ,  screw-fit f lush j o i n t  
316 s t a in l e s s  s tee l  p i p e  will  be used for  well construction. 

All wells will be backfilled with sand pack t o  a height of two 
feet above the screen, followed by f ive  feet  of bentonite p e l l e t s  
above the sand pack, and f ina l ly  grouted t o  the surface w i t h  a 
pumpable American Colloid Company volclay g r o u t  mixture. All sand 
pack and bentonite p l u g  and g r o u t  material will  be placed u s i n g  
pumps and tremie l i ne  methods. Well screens w i l l  have 0.01-inch 
s l o t  size with a minimum of 3 inches open area per l ineal  foot .  

Screen sand pack material will be well-sorted medium quartz 
sand. Sodium bentonite pe l l e t s  and commercial volclay g rou t  wi l l  
be used in backfi l l .  Representative samples of a l l  sand pack 
materials,  and grouts, and cement will be retained for chemical 
analysis in  the event t h a t  contamination of samples i s  indicated 
by the ground water analytical  data.  

CP 

Upon completion, the monitoring wells will be developed by over- 
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pumping and bail ing to  remove f ines  from the area around the 
sensing zone and t o  enhance communication between the water- 
bearing zone and the monitoring well. Development wi l l  continue 
u n t i l  a t u r b i d i t y  of 5 NTU's i s  achieved. Five times the water 
volume added d u r i n g  d r i l l i n g  and development w i l l  be removed from 
the well. I n  areas where s i t e  contamination has not affected Th 
pH, conductivity o r  temperature of the formation water, pumping 
w i l l  continue u n t i l  s tab i l iza t ion  of these const i tuents  i s  
achieved. 

390 

Water pumped from wells i n  the waste p i t  and production areas wi l l  
be drummed, analyzed and disposed of properly based on the degree 
of contamination present. Outside the work p i t  and production 
areas the water w i l l  be disposed on the ground, i n  an area away 
from Paddy's R u n .  

Well construction diagrams w i l l  be completed following well 
comp 1 e t  i on. 

EXISTING: Section 3.3.5 Page 1.3-18 

A l l  the new monitoring wells wi l l  be surveyed to  es tab l i sh  the 
horizontal location of each well according t o  the UTM or  S ta t e  
Planar coordinate system. The elevation a t  the top of the 
measuring point on the well casing will a lso be surveyed t o  
provide ver t ical  control f o r  ground water level measurements. 
Horizontal coordinates wi l l  be accurate t o  0.5 f ee t  (0.15 meters); 
elevation wi l l  be accurate t o  0.01 foot  (0.003 meters). 

The existing wells which are  t o  be included i n  the monitoring 
network will  a l so  be surveyed i f  necessary t o  ensure elevat ion and 
location accuracy. Much of this e f f o r t  was recently completed i n  
support of another DOE investigation, however. 

PROPOSED: All the new monitoring wells w i l l  be surveyed t o  es tab l i sh  the 
horizontal location of each well according t o  the O H I O  S t a t e  
Planar coordinate system. The elevation a t  the top of the well 
casing land surface elevation and the l eng th  of well st ickup above 
land surface wil l  also be surveyed t o  provide ver t ical  control f o r  
ground water level measurements. Horizontal coordinates wi l l  be 
accurate t o  0.5 f ee t  (0.15 meters); elevation wi l l  be accurate t o  
0.01 foot (0.003 meters). This information will  be recorded the 
surveyors notebook and the well location plotted on the s i t e  map. 

The existing wells w h i c h  are  t o  be included i n  the monitoring 
network wi l l  a l so  be surveyed i f  necessary t o  ensure elevat ion and 
location accuracy. Much of this e f f o r t  was recently completed i n  
support of another DOE investigation, however. 

EXISTING: Section 3 .4 .2  Page 1.3-19 

Two types of aquifer t e s t s  may be performed a t  the FMPC. 
include long-term pumping t e s t s  and short-term slug t e s t s .  

These 
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Pumping t e s t s  are  specif ical ly  suited t o  determining 
transmissivity and s to ra t iv i ty  i n  water table ,  leaky, or  confined 
aquifers.  
large volume of the aquifer and are  useful i n  identifying 
recharge/discharge zones and/or bar r ie r  boundaries. 
a re  suited t o  measurements of hydraulic conductivity i n  the 
material immediately adjacent t o  the well screen. A more detai led 
description of the tes t ing procedures is  contained i n  Section 5.6 
of the QAPP. 

These t e s t s  provide measurements over a r e l a t ive ly  

Slug tes ts  

390 

As par t  of the characterization program fo r  the t i l l ,  short-term 
s lug  t e s t  w i l l  be performed a t  upgradient wells 112 and 135; a t  
wells 103, 122, and 131 i n  the area of the waste p i t s ;  a t  well 108 
i n  the v ic in i ty  of the surge lagoon; a t  well 134 i n  the v i c in i ty  
of the K-65 Silo No. 1; a t  well 141 i n  the v i c i n i t y  of the sludge 
ponds; and a t  wells 145 and 148 i n  the f l y  ash p i l e  areas. 

There i s  a de f in i t e  possibi l i ty  that  the diameter and r a t e  of 
discharge of any potential  pumping wells w i l l  not be conductive t o  
a long-term pumping t e s t  i n  the re la t ive ly  permeable and extensive 
sand and gravel aquifer. For example, even the large flow ... e tc .  

PROPOSED Two types of aquifer t e s t s  may be performed a t  the FMPC. 
include long-term pumping t e s t s  and short-term s l u g  t e s t s .  
Pumping t e s t s  a re  specif ical ly  suited t o  determining 
transmissivity and s to ra t iv i ty  i n  water table ,  leaky, or  confined 
aquifers.  
large volume of the aquifer and are  useful i n  identifying 
recharge/discharge zones and/or bar r ie r  boundaries. Slug t e s t s  
a re  suited t o  measurements of hydraulic conductivity i n  the 
material immediately adjacent t o  the well screen. A more de ta i led  
description of the tes t ing procedures is contained i n  Section 5.6 
of the QAPP. 

These 

These t e s t s  provide measurements over a r e l a t ive ly  

As par t  of the characterization program fo r  the t i l l ,  short-term 
slug t e s t  w i l l  be performed a t  10 s i t e s  selected from the 
following wells: upgradient wells 112 and 135; wells 104, 122, 
and 131 i n  the  area of the waste pi ts ;  well 108 i n  the v i c i n i t y  of 
the surge lagoon; well 134 i n  the v i c i n i t y  of the K-65 S i l o  No. 1; 
well 141 i n  the vicini ty  of the sludge ponds; wells 145 and 140 i n  
the f l y  ash p i l e  areas;  well 165 near the storm water ou t f a l l  
d i t c h  and wells 109, 114 and 116 along Paddy's Run. 

There i s  a de f in i t e  possibi l i ty  tha t  the diameter and r a t e  of 
discharge of any potential  pumping wells wi l l  not be conductive t o  
a long-term pumping t e s t  i n  the re la t ive ly  permeable and extensive 
sand and gravel aquifer. For example, even the large flow...etc. 

EXISTING: Section 3.4.2 Page 1.3-20 

"...pumped from the main production wells a t  the FMPC has not 
created a cone of depression i n  the potentiometric surface t h a t  is 
detectable i n  any existing monitoring wells. Therefore, the need 
f o r  a long-term pumping t e s t  w i l l  be determined only a f t e r  the 
preliminary modeling s tudy  can be used t o  predict  the level of 
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aquifer response t h a t  would be expected." 

"...pumped from the  main production wells a t  t h e  FMPC has not 
created a cone of depression in the potentiometric surface t h a t  i s  
detectable i n  any existing monitoring wells. Therefore, the  need 
f o r  a long-term pumping tes t  will  be determined only a f t e r  the  
preliminary modeling study can be used t o  predict  the level of 
aquifer response t h a t  would be expected. 
comply with a l l  NPDES permit requirements and a NPDES permit wil l  
be i n  place p r io r  t o  discharge. Any discharge which would exceed 
the discharge l imits  specified in the NPDES permit wil l  be 
containerized t o  predict the level of aquifer response tha t  would 
be expected." 

0 PROPOSED: 

Any discharge wil l  

390 

EXISTING: Section 3.5 Page 1.3-20 

Ground water samples will  be collected from new and selected 
exis t ing wells. The new wells will  include t h i r t y  100-series, 
sixteen 200-series, and sixteen 300-series wells. Thirty-six 
additional monitoring wells t h a t  e x i s t  on s i t e ,  along with 
selected o f f - s i t e  wells, will  be included in the sampling 
network. Additionally, approximately s ix  t i l l  wells,  s ix  t o p  of 
upper sand and gravel aqui fe r  wells, and s i x  bottom of upper  sand 
and gravel aquifer wells will  be selected a t  upgradient locations 
and sampled t o  establ ish background concentrations. 

Sampling during t h i s  hydrogeologic investigation wil l  be performed 
a f t e r  a l l  wells are instal led and on one l a t e r  occasion during 
d i f f e r e n t  seasonal conditions. Additional well sampling wil l  n o t  
be proposed un t i l  the resul tant  data base i evaluated. Proper 
ground water sampling procedures (outlined in  Section 6.1 of the 
QAPP) will  be used t o  assure t h a t  no contamination of bias i s  
introduced in to  the sample. Special precautions wil l  be taken t o  
ensure t h a t  the  sample i s  not a l tered t o  contaminated by handling 
procedures. The  general approach t o  col lect ing ground water 
samples i s  l i s t e d  below. 

All monitoring wells will be pumped or bailed 

f o r  wells t ha t  cannot be evacuated of a l l  water t o  d ry  

p r io r  t o  col lect ing sample; 

conditions, a t  l e a s t  three well volumes of water will  be 
evacuated before col 1 ect  i ng sampl es ; 

f o r  wells t h a t  can be pumped or bailed of a l l  water t o  d ry  
conditions, the well will be evacuated and allowed t o  recover 
p r io r  t o  col lect ing a sample. If the recovery rate i s  f a i r l y  
rapid and i f  time allows, evacuation of more t h a n  one volume of 
water i s recommended; 

As soon as the well recovers, samples wil l  be collected in  
accordance with the s t a b i l i t y  and v o l a t i l i t y  of the parameters 
t o  be tested. f o r  instance, samples f o r  v o l a t i l e  organic 
compounds, pH, Eh,  and f i e l d  t e s t ing  parameters wil l  be 
col lected f i r s t .  Parameters which are not s ens i t i ve  t o  pH or 
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v o l a t i l a z a t i o n  should be c o l l e c t e d  l a s t ;  

. 390 

CP 

Care w i l l  be taken t o  avoid excessive prepumping o f  a 
mon i to r i ng  w e l l .  
decrease i n  the concentrat ions o f  contaminant a t  t he  sampling 
p o i n t  o f  i n t e r e s t ;  

Excessive pumping can lead t o  an increase o r  

A water l e v e l  measurement w i l l  be i n i t i a l l y  made t o  determine 
t h e  depth t o  ground water i n  the casing; 

A s t a i n l e s s  s t e e l  submersible pump w i l l  be used t o  purge the  
mon i to r i ng  w e l l s  p r i o r  t o  c o l l e c t i n g  a sample. The submersible 
pump w i l l  be lowered t o  a depth o f  f i v e  t o  t e n  f e e t  below t h e  
water l e v e l  b u t  always above the w e l l  screen. The w e l l  w i l l  be 
i n i t i a l l y  purged from t h i s  depth t o  ensure t h a t  f r e s h  water 
f rom the  screened i n t e r v a l  w i l l  move upward through the  cas ing 
and completely f l u s h  the  w e l l .  The pumping w i l l  cont inue u n t i l  
f i e l d  pH, temperature, and s p e c i f i c  conductance readings have 
s t a b i l i z e d ;  

Because o f  the h igh pe rmeab i l i t y  o f  t he  sand and gravel  
aqu i fe r ,  i t  i s  u n l i k e l y  t h a t  200-series and 300-series w e l l s  
w i l l  be pumped d ry  o r  t h a t  s i g n i f i c a n t  drawdown i s  s i g n i f i c a n t ,  
t h e  submersible pump w i l l  be lowered du r ing  purg ing t o  keep t h e  
pump f i v e  t o  t e n  f e e t  below the water l e v e l  i n  the  casing; 

Once t h e  w e l l  has been purged and al lowed t o  recharge and 
s t a b i l i z e ,  samples w i l l  be c o l l e c t e d  us ing  e i t h e r  a p o s i t i v e  
gas displacement t e f l o n  bladder pump o r  t e f l o n  b a i l e r ;  

Dur ing sampling, the pump w i l l  be operated i n  a continuous 
manner t o  a v i d  p u l s a t i o n  and ae ra t i on  o f  t he  samples i n  t h e  
r e t u r n  tube o r  upon discharge; 

When c o l l e c t i n g  samples f o r  v o l a t i l e  ana lys i s  us ing a p o s i t i v e  
gas displacement t e f l o n  bladder pump, pumping r a t e s  should n o t  
exceed approximately 100 t o  200 m i l l i l i t e r s  per minute t o  avoid 
poss ib le  l oss  of  v o l a t i l e  const i tuents .  Once samples reserved 
f o r  the ana lys i s  o f  v o l a t i l e s  have been c o l l e c t e d ,  h igher  
pumping r a t e s  w i l l  be used f o r  c o l l e c t i o n  o f  t h e  remaining 
samples; 

When t h e  pumps and l i n e s  are removed from t h e  we l l s ,  care w i l l  
be taken t o  avoid con tac t i ng  the equipment w i t h  the ground. 
P l a s t i c  sheeting, ree l s ,  o r  o the r  means w i l l  be used; 

P r i o r  t o  reuse, the pump and l i n e s  w i l l  be drained and the  
outs ide surfaces w i l l  be decontaminated w i t h  a water wash and a 
deionized water r i nse .  The i n t e r n a l  surfaces w i l l  be 
decontaminated by pumping deionized water through t h e  pump 
system. Purging o f  t he  next moni tor ing w e l l  w i l l  f u r t h e r  
reduce t h e  p o s s i b i l i t y  o f  cross-contamination. Should the 
equipment become heav i l y  contaminated, i t  w i l l  be disassembled 
and cleaned by t h e  f o l l o w i n g  procedures: 
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- I n  the  case of inorganic contaminants, the f i r s t  r i n se  wi l l  
be d i l u t e  (0.1 N )  hydrochloric acid followed by deionized 
water; 

390 

- I n  the  case of organic contaminants, the  equipment wi l l  
f i r s t  be washed with a nonphosphate  detergent,  and t h e n  
rinsed with t a p  water, spectral  grade acetone or  methanol 
(depending on analyses t o  be performed), t a p  water, and 
deionized water. The qual i ty  (pur i ty)  of the methanol or  
acetone will  be the same as tha t  t o  be used in the 
laboratory for  organic analysis ;  

- As described above, the equipment will  be thoroughly rinsed 
with tap water and f i na l ly  deionized water t o  remove traces 
of hydrochloric acid,  detergent,  and spectral  grade acetone 
or methanol depending on sample analyses);  

Sampling equ ipmen t  wi l l  no t  be placed d i r ec t ly  on the ground 
or o ther  contaminated surfaces pr ior  t o  inser t ion in to  the 
well ,  b u t  will  be placed on  a clean p l a s t i c  sheet adjacent 
t o  o r  around the well; 

- 

A su f f i c i en t  amount of sample wil l  be col lected t o  perform a l l  
the required analyses. 
appropriate preservatives wil l  be f i l l e d  a l l  t h e  way t o  the 
neck of the sample, without overflowing. 
wi l l  be t i g h t  and secure; 

The sample bo t t l e s  containing the 

Sample container l i d s  

Field measurements (Section 6.10) wil l  be performed on 
unpreserved samples immediately a f t e r  sample col lect ion.  
Samples col lected f o r  f i e l d  measurements wi 11 be k e p t  separate 
from samples preserved fo r  shipment t o  the laboratory; 

Collected samples wil l  be stored in the f i e l d  in an ice chest 
f i l l e d  w i t h  s ince and maintained a t  approximately 4 degrees 
Celsius; 

Samples wil l  be properly labeled and Chain-of-Custody, Field 
Collection, and Laboratory Request f o r  Analysis forms wil l  be 
properly f i l l e d  o u t  (Section 7.1 of the QAPP) .  

A t e f lon  ba i l e r  may be used fo r  col lect ing water samples instead 
of a pos i t ive  gas displacement te f lon  bladder pump. 
ba i l e r  i s  not r e s t r i c t ed ,  b u t  i s  most useful when t h e  water column 
i n  the well i s  l e s s  t h a n  a meter in  height o r  where recovery of 
the well i s  very slow. A ba i le r  (previously decontaminated under  
more control led conditions) will be dedicated t o  each well ,  or 
else a l l  ba i l e r s  wil l  be decontaminated a t  a central  
decontamination area set u p  outside the contaminated zone. 
following general procedure will be used f o r  ground water sample 
collection using a te f lon  bai ler :  

The  use of a 

The  

CP 

Slowly lower the ba i l e r  into the well ,  and allow i t  t o  f i l l  
comp 1 e te  1 y ; 
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Slowly withdraw the  t e f l o n  b a i l e r ;  

390 

Samples c o l l e c t e d  f o r  v o l a t i l e  organics ana lys i s  (VOA) 
should be c o l l e c t e d  d i r e c t l y  from a s i n g l e  b a i l e r  volume by 
c a r e f u l l y  pour ing the  water sample down the  i n c l i n e d  s i d e  o f  
the v i a l .  Th i s  i s  necessary t o  minimize v o l a t i l i z a t i o n  o f  
organic  compounds due t o  ae ra t i on  o f  t he  sample. VOA v i a l s  
must be f i l l e d  completely and sealed w i t h  no v i s i b l e  a i r  
bubbles; and 

C a r e f u l l y  decant the sample i n t o  a s u i t a b l e  container.  When 
several  bai7er volumes are necessary t o  f i l l  a l l  t he  
requ i red  sample containers,  the b a i l e r  volumes should n o t  be 
composited i n  a ho ld ing conta iner  p r i o r  t o  f i l l i n g  the 
i n d i v i d u a l  sample containers.  Samples should be t r a n s f e r r e d  
i n  the  f i e l d  from the sampling equipment d i r e c t l y  i n t o  t h e  
appropr ia te conta iners con ta in ing  the  prescr ibed 
preservat ive.  This  procedure assumes t h a t  t he  samples a re  
c o l l e c t e d  a t  t he  same t ime and are homogeneous. Dissolved 
metals and rad ionuc l i de  samples should be i n i t i a l l y  
c o l l e c t e d  i n  conta iners wi thout  p rese rva t i ve ,  f i l t e r e d ,  and 
t r a n s f e r r e d  t o  sample containers w i t h  preservat ives.  The 
conta iners should be f i l l e d  t o  the b r i m  t o  ensure t h a t  no 
excess a i r  i s  i n  the sample. 

PROPOSED: Sect ion 3.5 Page 1.3-20 

Ground water samples w i l l  be c o l l e c t e d  from new and se lected 
e x i s t i n g  we l l s .  The new w e l l s  w i l l  i nc lude  t h i r t y  100-series, 
s i x t e e n  200-series, and s i x teen  300-series we1 1s. T h i r t y - s i x  
a d d i t i o n a l  mon i to r i ng  we l l s  t h a t  e x i s t  on s i t e ,  along w i t h  
selected o f f - s i t e  wel ls ,  w i l l  be inc luded i n  the sampling 
network. A d d i t i o n a l l y ,  approximately s i x  t i l l  we l l s ,  s i x  top o f  
upper sand and g rave l  aqui fer  wells, and s i x  bottom of upper sand 
and gravel  a q u i f e r  w e l l s  w i l l  be se lected a t  upgradient l o c a t i o n s  
and sampled t o  e s t a b l i s h  background concentrat ions.  

Sampling du r ing  t h i s  hydrogeologic i n v e s t i g a t i o n  w i l l  be performed 
a f t e r  a l l  e l l s  are i n s t a l l e d  and on one l a t e r  occasion du r ing  
d i f f e r e n t  seasonal condi t ions.  Add i t i ona l  w e l l  sampling w i l l  n o t  
be proposed u n t i l  t he  r e s u l t a n t  data base i s  evaluated. Proper 
ground water sampling procedures ( o u t l i n e d  i n  Sect ion 6.1 o f  t he  
QAPP) w i l l  be used t o  assure t h a t  no contaminat ion o f  b ias  i s  
introduced i n t o  t h e  sample. Special precaut ions w i l l  be taken t o  
ensure t h a t  t h e  sample i s  no t  a l t e r e d  t o  contaminated by handl ing 
procedures. The general approach t o  c o l l e c t i n g  ground water 
samples i s  l i s t e d  below. 

A l l  mon i to r i ng  w e l l s  w i l l  be pumped o r  b a i l e d  
p r i o r  t o  c o l l e c t i n g  sample; 

CP 

Purge water i n  the  waste p i t  and product ion areas 
w i l l  be drummed, analyzed and disposed o f  p roper l y  based on the  
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degree of contamination present. Outside the waste p i t  and 
production areas the purge water w i l l  be disposed of on the 
ground, i n  an area away from Paddy’s Run. 

conditions i .e . ,  low yielding 100 se r i e s  wells, a t  l ea s t  three 
well volumes of water w i l l  be evacuated before col lect ing 
samples; 

For wells t ha t  can be pumped or bailed of a l l  water t o  d r y  
conditions, the well wil l  be evacuated and allowed to  recover 
pr ior  t o  col lect ing a sample. I f  the recovery r a t e  i s  f a i r l y  
rapid and i f  time allows, evacuation of more than one volume of 
water i s  recommended; 

For wells tha t  cannot be evacuated of a l l  water t o  dry  

330 

The intent  of the p u r g i n g  i s  to  remove a t  l ea s t  three well 
volumes i f  possible and t o  obtain a representative sample of 
the formation water. I f  possible s i t e  contamination has not 
a l tered the pH, temperature, or spec i f ic  conductance, then 
p u r g i n g  would  continue ( i f  recharge i s  adequate) u n t i l  these 
parameters s tab i l ize .  

As soon as  the well recovers, samples w i l l  be collected i n  
accordance w i  t h  the s tabi  1 i t y  and vol a t  i 1 i t y  of the parameters 
t o  be tes ted.  For instance, samples for  vo la t i l e  organic 
compounds, pH, E H ,  and f i e ld  tes t ing  parameters will be 
collected f i r s t .  Parameters which a re  not sens i t ive  to  pH or 
volat i lazat ion should be collected l a s t ;  

Care wi l l  be taken to  avoid excessive prepumping of a 
monitoring well. 
decrease i n  the concentrations of contaminant a t  the sampling 
point of i n t e re s t ;  

Excessive pumping can lead to  an increase o r  

A water level measurement w i l l  be i n i t i a l l y  made to  determine 
the depth t o  ground water i n  the casing; 

A s t a in l e s s  s tee l  submersible pump w i l l  be used t o  purge the 
monitoring wells pr ior  to  col lect ing a sample. The submersible 
pump.wi11 be lowered to  a depth of f ive  t o  ten f ee t  below the 
water level b u t  always above the well screen. The well will  be 
i n i t i a l l y  purged from t h i s  depth to  ensure tha t  fresh water 
from the screened interval wi l l  move upward t h r o u g h  the casing 
and completely f l u s h  the well. The pumping w i l l  continue u n t i l  
f i e l d  pH, temperature, and specif ic  conductance readings have 
s tabi  1 i zed; 

Because of the h i g h  permeability of the sand and gravel 
aquifer ,  i t  is  unlikely tha t  200-series and 300-series wells 
w i l l  be pumped dry or t ha t  s ignif icant  drawdown is  s igni f icant ,  
the submersible pump will be lowered d u r i n g  pu rg ing  t o  keep the 
pump f ive  t o  ten fee t  below the water level i n  the casing; 

CP 

Once the well has been purged and allowed t o  recharge and 
s t a b i l i z e ,  samples wil l  be collected u s i n g  e i the r  a posi t ive 
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gas displacement teflon bladder pump or te f lon  ba i le r ;  

390 

During sampling, the pump wi l l  be operated i n  a continuous 
manner to avoid pulsation and aeration of the samples i n  the 
return tube o r  upon discharge; 

When collecting samples for  vo la t i le  organic analysis usng a 
posit ive gas displacement tef lon bladder pump, pumping r a t e s  
should not exceed 100 m i l l i l i t e r s  per minute to  avoid possible 
loss  of v o l a t i l e  constituents. 
analysis of vo la t i les  have. been col lected,  higher pumping r a t e s  
w i l l  be used for  collection of the remaining samples; 

Once samples reserved f o r  the 

When the pumps and l ines  are removed from the wells,  care w i l l  
be taken t o  avoid contacting the equipment w i t h  the ground. 
P las t ic  sheeting, ree ls ,  or other means w i l l  be used; 

Prior t o  reuse, the pump and l ines  w i l l  be drained and the 
outside surfaces wi l l  be decontaminated w i t h  a water wash and a 
deionized water r inse.  The internal surfaces w i l l  be 
decontaminated by pumping deionized water through the pump 
system. P u r g i n g  of the next monitoring well wi l l  further 
reduce the possibi l i ty  of cross-contamination. Should the 
equipment become heavily contaminated, i t  w i l l  be disassembled 
and cleaned by the following procedures: 

- In the case of inorganic contaminants, the f irst  r inse  w i l l  
be with a nonphosphate detergent and then d i l u t e  (0.1 N) 
hydrochloric acid followed by deionized water; 

- In the case of organic contaminants, the equipment w i l l  
f i r s t  be washed w i t h  a nonphosphate detergent, and then 
rinsed w i t h  tap water, spectral  grade acetone or  methanol 
(depending on analyses t o  be performed), tap water, and 
deionized water. The quali ty (purity) of the methanol o r  
acetone w i l l  be the same as  that  t o  be used i n  the 
laboratory f o r  organic analysis; 

- As described above, the equipment w i l l  be thoroughly rinsed 
w i t h  tap water and f i n a l l y  deionized water t o  remove t races  
of hydrochloric acid, detergent, and spectral  grade acetone 
or methanol depending on sample analyses); 

- Sampling equipment w i l l  not be placed d i rec t ly  on the ground 
or  other contaminated surfaces pr ior  t o  inser t ion into the 
well, b u t  w i l l  be placed on a clean p l a s t i c  sheet adjacent 
t o  o r  around the well; 

CP 

A suf f ic ien t  amount of sample wil l  be collected t o  perform a l l  
the required analyses. 
appropriate preservatives w h i c h  will be added a t  the time of 
sampling wi l l  be f i l l ed  a l l  the way t o  the neck of the sample, 
without overflowing. The sample will  be checked w i t h  a pH 
paper t o  insure t h a t  pH i s  less than 2.0. 
l i d s  will be t i g h t  and secure; 

The sample bot t les  containing the 

Sample container 
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Field measurements (Section 6.10) wil l  be performed on 
unpreserved samples immediately a f t e r  sample col lect ion.  
Samples collected f o r  f i e l d  measurements w i  11 be k e p t  separate 
from samples preserved for  shipment t o  the laboratory; 

- Collected samples wil l  be stored in the f i e l d  in  an i ce  chest 
f i l l e d  with i ce  and maintained a t  approximately 4 degrees 
Celsius; 

Decontamination f l u i d s  will  be containerized and disposed of 
under the  f a c i l i t y ' s  NPDES permit o r  exis t ing FMPC waste 
disposal procedures, whichever i s  more appropriate; and 

Samples will  be properly labeled and Chain-of-Custody, Field 
Collection, and Laboratory Request f o r  Analysis forms wil l  be 
properly f i l l e d  out  (Section 7.1 of the QAPP). 

A tef lon b a i l e r  may be used for collecting water samples instead 
of a posi t ive gas displacement t e f lon  bladder pump. 
ba i l e r  i s  not r e s t r i c t e d ,  b u t  i s  most useful when the water column 
in the well i s  l e s s  t h a n  a meter in  height o r  where recovery of 
the well i s  very slow. A ba i l e r  (previously decontaminated in the  
laboratory will  be dedicated t o  each well, o r  e l s e  a l l  ba i l e r s  
will  be decontaminated a t  a central  decontamination area set u p  
outside the contaminated zone. The  following general procedure 
will  be used f o r  ground water sample col lect ion using a t e f lon  
bai ler :  

The  use of a 

Slowly lower the ba i l e r  i n to  the  well ,  and allow i t  t o  f i l l  
completely; 

Slowly withdraw the t e f lon  bai ler ;  

Samples collected f o r  v o l a t i l e  organics analysis  (VOA) should  
be collected d i r e c t l y  from a s ingle  b a i l e r  volume by careful ly  
pouring the water sample down the inclined s ide of the  v i a l .  
This i s  necessary t o  minimize vo la t i l i za t ion  of organic 
compounds due t o  aeration of the sample. 
f i l l e d  completely and sealed with no v i s ib l e  a i r  bubbles; and 

VOA v i a l s  must be 

Carefully decant the sample in to  a sui table  container.  When 
several b a i l e r  volumes are necessary t o  f i l l  a l l  the  required 
sample containers,  the bai ler  volumes should  not  be composited 
in  a holding container pr ior  t o  f i l l i n g  the individual sample 
containers. Samples should be transferred i n  the f i e l d  from 
the sampling equipment d i r ec t ly  i n t o  the appropriate containers 
containing the prescribed preservative. T h i s  procedure assumes 
t h a t  the samples are collected a t  the same time and are 
homogeneous. Dissolved metals and radionuclide samples should 
be i n i t i a l l y  collected in containers without preservative, 
f i l t e r e d ,  and transferred t o  sample containers with 
preservatives. The containers should be f i l l e d  t o  the br im t o  
ensure tha t  no excess a i r  i s  in the  sample. 
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EX I S T I  NG : 
TABLE 3.2 

GROUND WATER SAMPLE CONTAINERS AND PRESERVATIVES 

HSL V o l a t i l e  40 V i a l  w /  40 m l  cool  4OC 14 ug/L 
Te f lon - l i ned  
s i 1  i con  rubber 
septum 

HSL Base/ Amber g lass 1 L  cool  y 4OC 10/40" ug/L 
Ex t r a c  t a  b 1 e 
Organics 
(Base/Neut r a  1 / 
Ac id/Pes t i  c i  de 
PCB) 

HS L P l a s t i c  
I no rgan ic  

500 m l  pH<2,HN03 180 ug/L 

Rad io log i ca l  Cubitaner 4 L  pH<2,HN03 6 mo. p C i / l  a ............................................................................. 
'Extract  w i t h i n  seven days; ana lys i s  w i t h i n  40 days o f  e x t r a c t i o n .  
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TABLE 3.2 

390 

GROUND WATER SAMPLE CONTAINERS AND PRESERVATIVES 

HSL V o l a t i l e  40 V i a l  w /  40 m l  
Te f l on - l i ned  
s i  1 icon rubber 
septum 

HSL Base/ Amber g 
E x t r a c t a b l e  
Organics 
(Base/Neutral/  
Ac id/Pest ic ide 
PCB) 

HS L P l a s t i c  
I no rgan ic  0 Rad io log i ca l  Cubitaner 

ass 1 L  

500 m l  

4 L  

cool ,  4OC 14 ug/L 

, 4OC 10/40a ug/L c 00 

pH<2,HN03 180 ug/L 

pH<2,HN03 6 mo. p C i / l  

E X I S T I N G :  

PROPOSED : 

EXISTING: 

Sect ion 3.10 Page 1.3-24 

A t o t a l  o f  116 w e l l s  have been i d e n t i f i e d  f o r  sampling. 
Phase I a c t i v i t i e s ,  samples w i l l  be c o l l e c t e d  from each o f  these 
w e l l s  on two occasions. A l l  samples w i l l  be analyzed i n  t h e  f i e l d  
for .pH, temperature, conduc t i v i t y ,  and d isso lved oxygen. 

A t o t a l  o f  143 w e l l s  have been i d e n t i f i e d  f o r  sampling. Dur ing 
Phase I a c t i v i t i e s ,  samples w i l l  be c o l l e c t e d  from each o f  these 
wel ls ,  q u a r t e r l y  f o r  one year. A l l  samples w i l l  be analyzed i n  
t h e  f i e l d  f o r  pH, temperature, conduc t i v i t y ,  and d i sso l ved  oxygen. 

Sect ion 3.10 Page 1.3-26 

I n  order  t o  con f i rm  t h a t  these cond i t i ons  are the  case, s i x  
se lected ground water samples w i l l  be analyzed f o r  HSL v o l a t i l e  
and semivolat i  l e  organics and HSL inorganics,  i n c l u d i n g  cyanide. 
No p e s t i c i d e s  o r  he rb i c ides  have ever been detected i n  t h e  RCRA ' 

program, and w i l l  n o t  be analyzed under t h i s  program. The w e l l s  

Dur ing 
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t o  be sampled for  HSL analysis have been selected t o  augment the 
quarterly RCRA monitoring program. 
shallow wells (Nos. 128, 129 and 131) near, and what i s  expected 
t o  be downgradient from, the waste storage area; a shallow well 
(No. 113) immediately to  the eas t  of the Production Area; and 200- 
se r i e s  wells i n  the upper sand and gravel aquifer eas t  of the 
Production Area (No. 264) and south of the Production Area along 
the storm sewer ou t f a l l  ditch (No. 265). All  well locations a re  
shown in Figure 3.1 through 3.3. 

These include three new 

PROPOSED: I n  order t o  confirm tha t  these conditions are  the case,  16 
selected ground water samples will be analyzed fo r  H S L  v o l a t i l e  
and semivolati l e  organics and HSL inorganics, including cyanide. 
Pesticides/PCB's w i l l  also be analyzed under t h i s  program. The 
wells to be sampled fo r  H S L  analysis have been selected t o  augment 
the quarterly RCRA monitoring program. These include three new 
shallow wells (Nos. 128, 129 , 131) near, and what i s  expected t o  
be downgradient from, the waste storage area; a shallow well (No. 
113) immediately t o  the east  of the Production Area; and 200- 
se r i e s  wells in  the upper sand and gravel aquifer eas t  of the 
Production Area (No. 264), south o f  the Production Area along the 
storm sewer ou t f a l l  ditch (No. 265) and wells surrounding the 
waste p i t s ,  sludge ponds and sanitary landf i l l  t o  provide 
information about the presence o r  absence of H S L  compounds i n  the 
regional aquifer i n  t h i s  area (201, 204, 208, 210, 211, 227, 234, 
238, 242 and 252). 
through 3.3 .  

All well locations are  shown i n  Figure 3.1 
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390 GROUND WATER SAMPLING PIAN 
CHANGE PAGES 

E X I S T I N G :  Sect ion 3.10 Page 1.3-26 e 
Arsenic 
Barium 
Cadmi urn 
Chromium (Hexavalent; - T o t a l )  
F 1 uor  i de 
Lead 
Mercury 
N i t r a t e  
Se 1 en i urn 
= S i l v e r  

PH 
Speci f i c  Conductance 
Chlor ide 
I r o n  
Manganese 
'Phenols ( t o t a l )  
Sod i urn 
S u l f a t e  
Gross alpha 
Gross beta 

PROPOSED: A l l  samples w i l l  a l s o  be analyzed f o r  the f o l l o w i n g  parameters 
t h a t  are being used as i n d i c a t o r s  o f  d r i n k i n g  water q u a l i t y  under 
t h e  ongoing RCRA program: 

TOC 0 

Arsenic 0 

Barium 0 

Cadmi urn 0 

Chromium (Hexaval ent  ; -Tot a1 ) 
F 1 uor i de 
Lead 0 

Mercury 0 

N i t r a t e  0 

Selenium 0 

S i l v e r  0 

0 

PH 
S p e c i f i c  Conductance 
Chlor i de 
I r o n  
Manganese 
Phenol s ( t o t a l  ) 
Sodi urn 
S u l f a t e  
Gross alpha 
Gross beta 
Pest i c i des/PCB ' s 
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SUBSURFACE SOILS SAMPLING PLAN 
CHANGE PAGES 

. 3% 
EXISTING : Work Plan Volume I Section 4.4.1 Data Management and 

Evaluation Page 432 

S i t e  geology depicted on a se r i e s  of geologic cross sections tha t  
transect the most pertinent waste and/or environmentally affected 
areas of the s i t e ;  a characterization of the t i l l ,  including the 
location and thickness of clay and sand and gravel lenses i n  the 
t i l l ;  and the sand and gravel aquifer and the associated blue clay 
s t r a t a  graphically characterized; 

PROPOSED : 

S i t e  geology depicted on a s e r i e s  of geologic cross sections tha t  
transect the most pertinent waste and/or environmentally affected 
areas of the s i t e ;  a characterization of the t i l l ,  including the 
location and thickness of clay and sand and gravel lenses i n  the 
t i l l ;  and the sand and gravel aquifer and the associated blue clay 
s t r a t a  graphically characterized; a t  l eas t  four hydrogeologic 
cross-sections wi l l  be constructed f o r  the study area. Boring and 
monitoring well logs used f o r  geologic in te rpre ta t ion  and 
characterization of the s i t e  wi l l  be provided i n  the f ina l  RI 
report .  Past  subsurface information w i l l  be evaluated and 
incorporated i n t o  the RI as part of the h is tor ica l  data  base. 

E X  ISTI NG: Subsection 4.2 page 1.4-1 l a s t  paragraph 

A t  locations where more than one well i s  t o  be ins ta l led  (i.e.,  
couplets and three-we1 1 c lus t e r s ) ,  subsurface so i l  samples wi l l  be 
collected only i n  the deepest borehole, so tha t  a p ro f i l e  of the 
geologic material is obtained from ground surface to  the top of 
the deepest boring. This p l a n  wi l l  resu l t  i n  the sampling of 
subsurface s o i l s  i n  eighteen 100-series borings, e ight  200-series 
borings and each of the sixteen 300-series borings. 
are  shown (as  completed monitoring wells)  i n  Figures 4.1 and 4.2. 

These borings 

PROPOSED : 

A t  locations where more than one well i s  t o  be ins ta l led  ( i . e . ,  
couplets and three-we1 1 c lus te rs )  subsurface soi 1 samples w i  11 be 
collected only once through the geologic collumn. T h i s  sampling 
w i l l  provide a complete prof i le  of the geologic material from 
ground surface t o  the bottom of the deepest boring. Subsurface 
s o i l s  wi l l  be sampled a t  61 locations both on and o f f - s i t e .  The 
locations of subsurface soi l  sampl ing  s i t e s  (shown as  monitoring 
well location) are  shown i n  Figures 3..1 - 3.4 and the o f f - s i t e  
well location map. A t  locations where monitoring wells already 
ex i s t  subsurface s o i l s  w i l l  be resampled t o  the depth of the 
proposed new boring regardless of the ava i l ab i l i t y  of geologic 
logs. 
consistent w i t h  this RI sampling plan. 

This wi l l  be done so that  samples are  collected i n  a manner 

EXISTING: 
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SUBSURFACE SOILS SAMPLING PLAN 
CHANGE PAGES 

I n  addition t o  the 42 borings associated with monitoring wells,  
12 additional borings will  be d r i l l e d  around the  waste pi ts  t o  
increase the de f in i t i on  of subsurface conditions in  t h i s  area. 
These borings, which are shown along with the  monitoring well 
boreholes in Figure 4.2,  will  not be completed as monitoring 
wells. Whereas downgradient monitoring wells are capable of 
capturing contaminants over a wider areal extent t h a n  the source 
dimensions, the  degree of def ini t ion provided by sampling 
subsurface s o i l s  from a b o r i n g  i s  limited t o  the b o r i n g  location 
i t s e l f .  For t h i s  reason, a higher density of borings was 
considered necessary in the immediate v i c in i ty  of the waste 
storage un i t s  d u e  t o  the possible e f f ec t s  of h i s t o r i c a l  waste 
handling and disposal a c t i v i t i e s  in the area. Final locations of 
these 12 borings wil l  be determined once the s u r f i c i a l  geophysical 
survey r e s u l t s  a r e  available.  
others u n d e r  a separate contract .  

This survey i s  being performed by 

PROPOSED: 

Delete from t ex t .  

EXISTING: Section 4.3 Sampl ing Methods Page I .4-1 f i r s t  
paragraph 

Borings will be d r i l l e d  using methods described in Section 
3 .3 .2 .  During the d r i l l i n g  program, standard penetration tests 
will  be conducted and subsurface s o i l  samples will  be col lected 
using an 18-inch drive split-spoon sampler i n  accordance w i t h  ASTM 
Method 01586-84. So i l s  will be sampled in the t i l l  a t  from two t o  
ten f e e t ,  t h e n  a t  f ive-foot intervals or a t  every l i t ho log ic  
change as d r i l l i n g  progresses t o  20 f e e t  below the water table .  
Split-spoon sampling beyond the base of the t i l l  wi l l  be conducted 
every ten feed and a t  each change in l i thology, as determined by 
the  project s i te  geologist. 

PROPOSED : 

Borings will  be d r i l l e d  using methods described in Section 
3 .3 .2 .  During the d r i l l i n g  program, standard penetration tests 
will  be conducted and subsurface s o i l  samples will  be col lected 
using an 18-inch dr ive split-spoon sampler i n  accordance with ASTM 
Method 01586-84. Soi l s  will be sampled continuously in  the 
t i l l .  Split-spoon sampling beyond the base of the t i l l  wi l l  be 
conducted every f ive  f e e t  and a t  each change in  l i thology, as 
determined by the project s i t e  geologist. 

EXISTING: Subsection 4 . 3 ,  page 1.4-4, t h i rd  paragraph 

In addition, undisturbed samples will  be col lected a t  a rate of 
one or two per hole i f  clay layers are found i n  the t i l l .  

PROPOSED: (Same location) 

a 
CP -29- 

446 



SUBSURFACE SOILS SAMPLING PLAN 
CHANGE PAGES 390 

I n  add i t i on ,  up t o  two Shelby tubes w i l l  be c o l l e c t e d  i n  the  t i l l  
bor ings i n  the f i r s t  and second c l a y  layers,  o r  i f  t h e  c l a y  o r  
s i l t  i s  continuous a t  f i v e - f o o t  and 15-foot depths. Shelby tube 
samples w i l l  be c o l l e c t e d  from the "blue c l a y "  ( i f  the  c l a y  l a y e r  
i s  present)  a t  the bottom o f  moni tor ing we l l  bor ings 311, 334, and 
338. The c l a y  w i l l  be analyzed f o r  contaminat ion and p e r m e a b i l i t y  
and c l a s s i f i e d  according t o  the  u n i f i e d  s o i l  c l a s s i f i c a t i o n  
system. 

EXISTING: Subsection 4.7.1, page 1.4-6, f i r s t  paragraph 

No more than one sample per hor izon ( t i l l ,  upper sand and gravel ,  
and lower sand and gravel )  per l o c a t i o n  w i l l  undergo r a d i o l o g i c a l  
analys is ,  y i e l d i n g  a maximum o f  94 analyses. 

PROPOSED : 

A t  l e a s t  one sample per hor izon ( t i l  1, upper sand and gravel ,  and 
lower sand and g rave l )  per l o c a t i o n  w i l l  undergo r a d i o l o g i c a l  
analys is ,  y i e l d i n g  a minimum o f  94 analyses. 

E X I S T I N G :  Subsection 4.7.3, Page I 4-8, f i r s t  paragraph 

Geotechnical (engineer ing) p r o p e r t i e s  t e s t i n g  w i l l  be performed 
on up t o  20 undisturbed Shelby tube samples. 

PROPOSED : 

Geotechnical (engineering).properties t e s t i n g  w i l l  be performed 
on a minimum o f  20 undisturbed Shelby tube samples. 
p r o c t o r  compaction t e s t s  w i l l  be performed on s o i l s  proposed f o r  
capping waste areas, i f  t h i s  remedial a l t e r n a t i v e  i s  i d e n t i f i e d  
du r ing  the '  FS. 

Mod i f i ed  

EXIST ING:  Subsection 4.7.4, page 1.4-9 

Any samples meeting e i t h e r  o f  these c r  
one per borehole) w i l l  be subjected t o  
v o l a t i l e  organics, semi-vo lat i  l e  organ 

PROPOSED : 

t e r i a  ( w i t h  a maximum o f  
a f u l l  HSL ana lys i s  f o r  
cs, and ino rgan ic  metals. 

CP 

Any samples meeting e i t h e r  o f  these c r i t e r i a  ( w i t h  a minimum o f  
two samples per borehole where e i t h e r  one o r  bo th  c r i t e r i a  are 
met) w i l l  be subjected t o  a f u l l  HSL ana lys i s  f o r  v o l a t i l e  
organics, s e m i - v o l a t i l e  organics, and inorganic  metals. 
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390 
RI/FS Task 2 
Rev. No.: 0 
Date: 1/30/87 

TABLE 5.1 (EXISTING) 
SUMMARY OF SURFACE WATER 

AND SEDIMENT SAMPLING PLAN 

SURFACE WATER SEDIMENT 
LOCATION SAMPLING PLAN* SAMPLING PLAN* 

Great Miami River 

Paddy's Run 

Storm Water Outfall 
Ditch 

Main Effluent Line 
(Manhole 175) 

Waste Storage Areas 

o Clear Well 

o Pit 4 

o Pit 5 

o Pit 6 

o South Lime 
Sludge Pond 

o Two drainage 
paths to 
Southwest 

o Abandoned 
drainage pipes 
along west 

Quarterly at same Quarterly at five 
locations: FR, O/WQ~ locations: U, A/B, 

R; Quarterly at one 
location: FR, GS 

Quarterly at two Quarterly at two 
locations: FR, O/WQ~ locations: U, A/B, 

R; Quarterly at one 
location: FR, GS 

Four locations during One sample at three 
a storm event: U, A/B, locations: FR, GS 
R; 0 e location: FR, 
O/WQ 

Quarterly: FR, O/WQ4 

9 
Quarterly: FR, GS 

Quarterly at Outlet: (Other Contractor) 
FR, O/WQ; Quarterly 
at inlet: U, A/B, R; 
One sample at two 
other locations: U, 
A/B, R 

One sample: FR, O/WQ (Other Contractor) 

(Same as Clear Well) (Other Contractor) 

One sample from four (Other Contractor) 
locations: U, A/B, R 

One sample from two (Other Contractor) 
locations: U, A/B, R, 
O/WQ 

One sample from each: One sample at same 
A/B, R locations: U, A/B, R 

One sample at three One samples at three 
locations ( i f  flowing): locations: U, A/B, R 
u, A/B,  R 

-30. a- 
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RI/FS Task 2 390 
Rev. No.: 0 
Date: 1/30/87 

TABLE 5.1 (EXISTING) 
(Continued) 

SEDIMENT SURFACE WATER 
LOCATION SAMPLING PLAN* SAMPLING PLAN* 

o Drainage north One sample at three One sample at three 
of Pit 5 locations (if flowing): locations: U, A/B, R 

U, A/B, R 

o Drainage north One sample at two One sample at two 
of ra i 1 road locations: U, A/B, R locations: U, A/B, R 
tracks 

o Drainage south One sample at two One sample at two 
of Pit 1 and locations: U, A/B, R locations: U, A/B, R 
Clear Well 

o Drainage north One sample at two One sample at two 

o Drainage south One sample at three One sample at three 

of surge lagoon locations: U, A/B, R locations: U, A/B, R 

of Pit 4 and 6 locations: U, A/B, R locations: U, A/B, R 

o Seep near One sample: U, A/B, R One sample: U, A/B, R 
greenhouse (one sample from other (one sample from 
(plus any seeps: U, A/B, R )  other seeps: U, A/B, R 
other seeps: 
assume 5) 

a 
o Drainages from One sample at four One sample at four 

upper fly ash locations: U, A/B, R, locations: U, A/B, R 
pile O/WQ 

Production Area 

o Two drainages One sample at two One sample at two 
southeast of locations in each: locations in each: 
substation A/B, R Ut A/B, R 

o Drainage near One sample at two One sample at two 
rail siding locations: U, A/B, R locations: U, A/B, R 

. 
-30. b- 
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RI/FS Task 2 
Rev. No.: 0 
Date: 1/30/87 390 

TABLE 5.1 (EXISTING) 
(Continued) 

SURFACE WATER SEDIMENT 
LOCATION SAMPLING PLAN* SAMPLING PLAN* 

o Six culverts One sample from each: One sample from each: 

o Manholes and One sample at 12 One sample at 12 
catch basins locations: U, A/B, R locations: U, A/B, R 

U = Total Uranium 0 = TOC and TOX GS = Grain Size 
WQ = General Water Quality Parameter 

R = Ra-226 and Ra-228 FR = Full Radiological Analysis 

A/B, R ut A D ,  R 

* 
A/B = Gross Alpha and Beta 

'Ongoing WMCO Monitoring Program: Monthly (Composite) at three 
locations: U, R, A/B 

20ngoing WMCO 
Bimonthly: 

30ngoing WMCO 
Bimonthly: 

4~ngoing WMCO 
Th-232 

Monitoring Program: Weekly at five locations: U, A/B; 
R 

Monitoring Program: Weekly at one location: U, A/B; 
R (when flowing) 

Monitoring Program: Daily: U, A/B; Monthly: R, Ru-106, 

-30. C- 
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TABLE 5.1 ( PROPOSED) 

SUMMARY OF SURFACE HATER 
AND SEDIMENT SAMPLING PLAN 

SURFACE WATER SEDIMENT 
LOCATION SAMPLING PLAN* SAMPLING PLAN* 

Great Miami River Quarterly a t  seven Quarter ly  a t  seven 
locations: F R ,  O/WQ' locations: F R ;  

Quarter ly  a t  one 
location: GS 

Paddy ' s Run Quarter ly  a t  three 
locations: F R ,  O / W Q ~  

Quarter ly  a t  three 
locations: U ,  A / B ,  
R ;  Quarterly a t  one 
location: F R ,  GS; 
One sample a t  four 
locations: HSL 

Storm Water Outfall Four locations d u r i n g  One sample a t  three 
Ditch a storm event: U ,  A / B ,  locations: FR, GS; 

R; 0 e location: FR, One sample a t  two 
O/WQ9 

Main Eff luent  Line Quarterly: FRY O/WQ4 Quarterly: FR,  GS 

1 ocat ions : HSL 

(Manhole 175) One sample: HSL One Sample: HSL 

Waste Storage Areas 

Two drainage One sample from each: One sample a t  one 
paths t o  u, A B ,  R location: HSL 
Southwest 
Abandoned One sample a t  three None 
drainage pipes locations ( i f  flowing): 

6 

a 1 o ng west u, A / B ,  R 

Drainage north One sample a t  three One sample a t  one 
of P i t  5 locations ( i f  flowing): location: HSL 

u ,  A / B ,  R 

Drainage north One sample a t  two One sample a t  one 
of ra i l road locations: U ,  A / B ,  R location: HSL 
t racks  

of P i t  1 and locations: U, A / B ,  R 
Clear Well 

6 Drainage south One sample a t  two None 

6 Drainage north One sample a t  two None 
of surge lagoon locations: U, A / B ,  R 

-30. d- COM: Tab1 e4-3 
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TABLE 5.1 (PROPOSED) 
(Continued) 

SURFACE WATER SEDIMENT 
LOCAT I O N  SAMPLING P U N *  SAMPLING PLAN* 

Drainage south. 
o f  P i t  4 and 6 

Seep near 
greenhouse 
( p l u s  any 
o t h e r  seeps: 
assume 5) 

Drainages from 
upper f l y  ash 
p i l e  

Product ion Area 

Two drainages 
southeast of 
substat  i o n  

Drainage near 
r a i l  s i d i n g  

S i x  c u l v e r t s  

Manholes and 
ca tch  bas ins 

One sample a t  t h ree  
l oca t i ons :  U, A/B, R 

One sample: U, A/B, R 
(one sample from o the r  
seeps: U, A/B,  R) 

One sample a t  f o u r  
locat ions:  U, A/B,  R, 
O/WQ 

One sample a t  two 
loca t i ons  i n  each: 
u, A/B, R 

One sample a t  two 
locat ions:  U, A/B, R 

One sample from each: 
u, A D ,  R 

One sample a t  12 
locat ions:  U, A/B, R 

6 None 

6 None 

One sample a t  f ou r  
locat ions: .  U, A / B ,  R; 
One sample from one 
locat ion:  HSL 

One sample a t  two 
loca t i ons  i n  each: 
u, A/B, R 

One sample a t  two 
locat ions:  U, A/B, R 

One sample from each: 
u, A/B, R 

One sample a t  12 
locat ions:  U, A/B,  R 

* 
U = T o t a l  Uranium 0 = TOC and TOX GS = Gra in Size 

R = Ra-226 and Ra-228 FR = F u l l  Radio log ica l  Analysis 
A/B = Gross Alpha and Beta WQ = General Water Qual i t y  Parameters 

HSL = HSL Organics and Inorganics 

'Ongoing WMCO Moni tor ing Program: Monthly (Composi t e )  a t  t h ree  

20ngoing WMCO Moni tor ing Program: Weekly a t  f i v e  locat ions:  U, A/B; 

l oca t i ons :  U, R, A/B 

Bimonthly: R 

30ngoi ng WMCO Moni tor  
Bimonthly: R (when 

40ngoi ng WMCO Moni tor  
Th-232 0 

ng Program: Weekly a t  one loca t i on :  U, A/B; 
f 1 owing) 

ng Program: Da i l y :  U, A/B; Monthly: R, Ru-106, 

COM: Tab1 e4-3 
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T A B L E  5 .1 (PROPOSED) 

(Continued) 

'Represents work recently performed as par t  of the CIS 

%amp1 i n g  and radiological tes t ing of sediments i n  drainage ditches 
recently performed as part of the CIS. 

COM:Table4-3 
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Date: 1/30/87 

FIGURE 5.1 (EXISTING) 
SURFACE WATER SAMPLING LOCATIONS 

I -  

GREAT MIAMI RIVER AND PADDY'S RUN 
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k l l o m e t  o r 8  BLUEROCK CREEK 

Paddy's Run. ,/ 
6 New Sampling Point 

/ 

FIGURE 5.1 (PROPOSED) 

GREAT M I A M I  R I V E R  AND P A D D Y ' S  RUN 

SURFACE WATER SAMPLING LOCATIONS 
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SURFACE WATER .AND SEDIMENT SAMPLING PLAN 
CHANGE PAGES 390 

EXISTING: Table 5.1 Pages 1.5-2 t h r o u g h  1.s-4 
See attached, Table 5.1 ( E x i s t i n g )  

PROPOSED: See attached, Table 5.1 (Proposed) 

EXISTING: Figure 5.1 Page 1-5.6 
See attached, Figure 5.1 (Existing) 

PROPOSED: See attached, Figure 5.1 (Proposed) 

EXISTING: Section 5.1 Page 1.5-1 F i f t h  Bullet 
Determine i f  the FMPC i s  a s i g n i .  ,:ant source a. organics and 
selected inorganics t o  the Great Miami River and Paddy's Run.  

PROPOSED: Determine i f  the FMPC i s  a s ign i f icant  source of radiological 
components, organics, and selected inorganics t o  the Great Miami 
River and Paddy's Run. 

EXISTING: Section 5.1 Page 1.5-1 Paragraph 2 F i f t h  Sentence 
The sampl ing  plan for  these locations is  designed w i t h  two 
exceptions ( i . e . ,  the c lear  well and P i t  5 ) ,  t o  provide a 
character izat ion of surface water and sediments a t  one point i n  
time. 

PROPOSED: The sampling plan for  these locations i s  designed t o  provide a 
character izat ion of surface water and sediments a t  one point i n  
time. The samples wil l  be collected a t  a point i n  time which w i l l  
attempt t o  capture the f i rs t  f lush  'of a s ignif icant  r a i n f a l l  event. 

Section 5.1 Page 1.5-5 Paragraph 1 T h i r d  Sentence 
All sediment samples ident i f ied fo r  only radiological tes t ing  i n  
Table 5.1 wi l l  f i rs t  undergo f i e ld  screening i n  accordance w i t h  the 
procedures described i n  Section 5 .7 .2 .  

EXISTING: 

PROPOSED: Delete en t i r e  sentence. 

EXISTING: Section 5 .7 .2  Page 1.5-15 
5 . 7 . 2  SEDIMENT 

.. 

Each sediment sample wil l  undergo a three-phase rad 
screening ( tha t  i s ,  show s igni f icant  alpha ac t iv i ty  
of low level gama ac t iv i ty  and higher energy gamma 
All f i e ld  screening procedures can be found i n  Sect 

ological 
i n  the absence 
rad ia t ion) .  
on 5.1 of the 

QAPP. Briefly,  a so i l  sample of approximately 50 grams is  counted 
i n  a low-background area w i t h  a fixed detection geometry u s i n g  each 
of three detectors--a large-volume s c i n t i l l a t i o n  detector ,  a FIDLER 
detector ,  and an alpha-particle detector.  An action level wil l  be 
chosen such tha t  i f  the response of any of the three detectors  
exceeds twice background fo r  that  detector  the sample i s  sent t o  
the 
ana 
eva 
and 

off - s i t e  radioanalytical laboratory for  quanti t a t  ive 
ysis. Results from the o f f - s i t e  laboratory analyses w i l  
uated t o  determine the nature and extent of fur ther  samp 
analysis.  

be 
i ng 

CP -3 1- 
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SURFACE WATER AND SEDIMENT SAMPLING PIAN 
CHANGE PAGES 

PROPOSED: Delete section i n  i t s  en t i re ty .  

EXISTING: Section 5.2.2 Page 1.5-7 Last Paragraph Second Sentence 
The ongoing program will  be supported i n  the RI/FS, however, by 
quarter ly  sampling a t  Stat ions W10 and W7, w i t h  analysis  f o r  the 
f u l l  radiological program, TOC, TOX, and the general water qual i t y  
parameters. 
locations from the two principal sources of contaminants t o  Paddy's 
Run ( i .e . ,  the waste storage area and storm water ou t f a l l  d i t ch ) .  

The selected s ta t ions  are  the c loses t  downstream 

390 

PROPOSED: The  ongoing program w i l l  be supported in  the RI/FS, however, by 
quarter ly  s a m p l i n g  a t  Staions W5, W10, and W7, w i t h  analysis  f o r  
the f u l l  radiological program, TOC, TOX, and the general water 
qual i ty  parameters. The selected s t a t ions  are  a background s t a t i o n  
and the closest  downstream locations from the two principal sources 
of contaminants t o  Paddy's Run ( i .e . ,  the  waste storage area and 
storm water ou t fa l l  di tch) .  

EXISTING: Section 5.2.3 Page 1.5-8 Paragraph 1 T h i r d  Sentence 
The program will  involve a s ingle  sampling episode d u r i n g  a storm 
event a t  f i ve  locations along the d i tch .  

PROPOSED: The program will  involve a s ingle  s a m p l i n g  episode during the f i r s t  
f lush of a storm event a t  f i ve  locations along the ditch.  

EXISTING: Section 5.2.4 Page 1.5-8 Paragraph 1 First Sentences 
Surface water discharges a re  a lso being monitored by WMCO a t  
Stat ion W2 (Figure 5.1). Stat ion W2 i s  the sampl ing  point a t  
Manhole 175 tha t  i s  used t o  monitor e f f luent  from the Production 
Area and i s  the specified compliance point fo r  the NPDES permit. 

PROPOSED: Wastewater discharges are a l so  being monitored by WMCO a t  S ta t ion  
W2 (Figure 5.1). Station W2 i s  the sampl ing  point a t  Manhole 175 
t h a t  i s  used to  monitor wastewater from the Production Area and i s  
the specified compliance point fo r  the NPDES permit. 

EXISTING: Section 5.3.1 Page 1.5-12 Paragraph 1 
(New sentence t o  be added a f t e r  f i r s t  sentence) 

PROPOSED: Flow measurements will  be made a t  each sampling location a t  the  
time of sample collection. 

EXISTING: Section 5.2.7 Page 1.5-11 F i f t h  Bullet  
(New sentence t o  be added a t  end) 

PROPOSED: Locations of the two additional sampling points w i l l  be based on: - 
- Presence of f l y  ash in the di tches  - 
- 

Location of the sampling s i t e  r e l a t ive  t o  the f l y  ash piles 

Size of the drainage d i t c h  
Observable drainage patterns from the p i les  

EXISTING: Section 5.7.1 Page 1.5-13 Paragraph 1 
(New sentence t o  be added a t  end of paragraph) 
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SURFACE WATER AND SEDIMENT SAMPLING PLAN 
CHANGE PAGES 

PROPOSED: The frequency of collection of the above samples w i l l  be one f i e l d  
sample s p l i t ,  one f ie ld  blank, and one b l i n d  duplicate fo r  every 10 
t o  15 samples, or  f rac t ion  thereof,  col lected.  Thus ,  the frequency 
of 10 t o  15 percent re fers  t o  the to ta l  frequency fo r  a l l  QA/QC 
samples. 

EXISTING: Table 5.2  Page 1.5-14 
See attached, Table 5.2 ( E x i s t i n g )  

PROPOSED: See attached, Table 5.2 (Proposed) 

EXISTING: Section 5.8 Page 1.5-16 
The general water qual i ty  parameters w i l l  include the following: 

PH Arsenic 
Specific Conductance Eari um 
Chloride Cadm i um 
Iron Chromium (hexavalent, t o t a l )  
Manganese F1 uori de 
Phenol s ( to t a l  ) Lead 
Sodium Mercury 
Sulfate  Nitrate 
Gross Alpha Selenium 
Gross Beta Si lver  

PROPOSED: 
0 

0 

0 

PH 
Specific Conductance 
Chloride 
Iron 
Manganese 
Phenol s ( to t a l  ) 
Sod i urn 
Sulfate  
Gross Alpha 
Gross Beta 
Copper 
Mo 1 ybdenum 

Arsenic 
Bari urn 
Cadmium 
Chromium (hexavalent, t o t a l )  
F1 uori de 
Le ad 
Mercury 
Nitrate 
Selenium 
Si lver  
Nickel 
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BIOLOGICAL RESOURCES SAMPLING PWN 
CHANGE PAGES 

a EXISTING: Section 6.1, Page 1.6-1, 1st bullet  

To determine i f  contaminant substance release t o  the FMPC 
environs r e su l t s  i n  s ign i f icant  uptake, ass imilat ion,  and 
t ransfer  through ecological habitats.  

PROPOSED: Section 6.1, Page 1.6-1, 1st bullet  

To determine i f  contaminant substance release to  the FMPC 
environs r e su l t s  i n  s ignif icant  uptake, ass imilat ion,  and 
t ransfer  through ecological habi ta ts ,  including surface water 
sediments and adjacent wetlands. 

EXISTING: (New section being added.) 

PROPOSED: Section 6.3.1.4 Wetland Communities, Page 1.6-3 

Riparian areas along Paddy's Run and other wetland areas tha t  may 
occur on the FMPC w i l l  be sampled i n  order to  evaluate the impacts 
of contaminants on these communities, forbs,  and grasses growing on 
the borders of wetland areas, and emergent and submergent species 
(when present) will  be rem ved with roots and aboveground par t s  
i n t ac t  from w i t h i n  a 0.2 m quadrant a t  each sample s i t e .  9 
Roots and aboveground par ts  from each sample s i t e  w i l l  be separated 
i n  the f i e l d  and t reated as described i n  Section 6.3.1.1. If 
aquatic organisms are  present i n  wetlands, they wil l  be sampled as  
i n  Section 6.3.1.3. 

EXISTING: Section 6.3.1.1, Page 1.6-2, Paragraph 3 

Roots and aboveground par ts  from each sample s i t e  w i l l  be separated 
i n  the f i e l d  and labeled by species,  placed i n  glass  j a r s  w i t h  
teflon-lined l i d s ,  and placed in a sample container w h i c h  wil l  be 

, labeled according t o  Section 6.3.4. 

PROPOSED: Section 6.3.1.1, Page 1.6-2, Paragraph 3 

Roots and aboveground par ts  from each sample s 
i n  the f i e l d  and labeled by species, placed i n  
teflon-lined l i d s  w h i c h  wil l  be labeled accord 
and placed in a s h i p p i n g  container. 

t e  w i  
g lass  
ng t o  

1 be 
j a r s  
Sect 

separated 
w i t h  
on 6.3.4, 

390 
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BIOLOGICAL RESOURCES SAMPLING PIAN 
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EXISTING: Section 6 . 3 . 1 . 2 ,  Page 1.6-3,  Paragraph 2 

Wildlife species will  be captured using l i v e  traps, snap traps, o r  
other  appropriate techniques. 
jars with teflon-lined l i d s ,  then placed in a sample container, 
labeled according t o  Section 6 . 3 . 4 ,  and frozen p r io r  t o  shipment. 
Muscle, adipose t i s sue ,  and organs such as l i v e r ,  gonad, or  kidney 
wil l  be dissected o u t ,  stored separately,  and shipped per 
laboratory requirements and as outlined in  Sections 6 . 9  and 7.1 of 
the QAPP. 

Specimens will  be placed i n  glass 

PROPOSED: Section 6 . 3 . 1 . 2 ,  Page 1.6-3 ,  Paragraph 2 

Wildlife species will  be collected over a two-week period, in 
conjunction with other biota  sampling. Wildlife species will  be 
captured using l i ve  traps,  snap traps,  or other appropriate 
techniques. Live animals will  be k i l l ed  using the thoracic  crush 
method or an appropriate stunning device. Specimens wil l  be placed 
in  g l a s s  jars (container s i ze  wil l  vary from 200 m l  t o  1 l i t e r  
depending on the s i ze  of specimen t o  be analyzed) with teflon-lined 
l i d s ,  labeled according t o  Section 6 . 3 . 4 ,  placed in a shipping 
container,  and frozen pr ior  t o  shipment t o  the CLP.  Skeleton, 
muscle, adipose t i s sue ,  and organs such as l i v e r ,  gonad,  and/or 
kidney will be dissected out ,  stored separately,  and shipped per 
laboratory requirements and as outlined in  Section 6 . 9  and 7.1 of 
the QAPP. 
organs will  be analyzed f o r  a l l  animals collected so t h a t  results 
of analyses are more comparable. 

If a l l  these organs cannot be analyzed, then one of the  

- 
EXISTING: Section 6 . 3 . 1 . 3 ,  Page 1.6-3 

Fish will  be collected with an electroshocker o r  with nets. They 
wil l  be segregated by species,  placed i n  glass jars with tef lon-  
lined l i d s ,  labeled according t o  Section 6 . 3 . 4 ,  and frozen prior t o  
shipment. Larger game f i s h  wil l  be f i l l e t e d  in the laboratory as 
f o r  human consumption and the f i l l e t s  and internal organs will be 
analyzed separately . 
Samples of benthic macroinvertebrates will  be composi ted by order 
following col lect ion;  placed in glass  jars with teflon-lined l i d s ,  
and frozen p r io r  t o  shipment. 
f i e l d ,  benthos and f i s h  wil l  be sampled concurrently with sediment 
sampling. 
procedures will  be followed as outlined in  Section 6 . 9  and 7.1 of 
the QAPP. 

To f a c i l i t a t e  eff ic iency i n  the 

Field storage, sample shipment, and chain-of-custody 

PROPOSED: Section 6 . 3 . 1 . 3 ,  Page 1.6-3 

Fish will be collected with an electroshocker or with nets. The 
electroshocker and/or nets w i  11 be appl ied/dragged a t  each location 
un t i l  an  adequate sample (Section 6 . 3 . 2 )  has been col lected.  The 
f i s h  will  be segregated by species, placed in g l a s s  jars with 
teflon-lined l i d s ,  labeled according t o  Section 6 . 3 . 4 ,  and frozen 
pr ior  t o  shipment.  
laboratory as f o r  human consumption and the f i l l e t s  and internal  
organs will  be analyzed separately. 
will be analyzed with internal  organs intact  (whole organisms). 

Larger game f i s h  will  be f i l l e t e d  i n  the 

Small game and/or nongame f i s h  
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PROPOSED : 

EXISTING: 

EX ISTI NG: 

PROPOSED: 

EX ISTI NG : 

PROPOSED : 

EXISTING: 

BIOLOGICAL RESOURCES SAMPLING PIAN 
CHANGE PAGES 

Benthic macroinvertebrates wi l l  be sampled u s i n g  a Surber 
sampler. This method allows a determination of orders present and 
t h e i r  numbers per square meter. 
Samples of benthic macroinvertebrates will  be composited by order 
following collection; placed in glass  j a r s  with tef lon-l ined l i d s ,  
and frozen pr ior  t o  shipment. Each sample may consis t  of from one 
t o  several organisms. 
benthos and f i s h  will  be sampled concurrently, w i t h  sediment 
sampl ing .  Field storage, sample shipment, and chain-of-custody 
procedures wi l l  be followed as outlined i n  Section 6.9 and 7.1 of 
the QAPP. 

To f a c i l i t a t e  eff ic iency in  the f i e l d ,  

Figure 6.1, Page 1.6-4 

See attached Figure 6.1, Page 1.6-4 

Section 6.3.2, Page 1.6-5, 2nd bul le t  

Downgradient areas (Agricultural Crops and Garden Produce) 

Section 6.3.2, Page 1.6-5, 2nd bul le t  

Downwind areas (Agricultural Crops and Garden Produce) 

Section 6.3.2, Page 1.6-6, 1st b u l l e t  

Three samples of wt ld l i fe  t i s sues  from the most highly 
contaminated s i t e s  a s  determined by the so i l  sampling program 
(small mammals, game mammals). 

Section 6.3.2, Page 1.6-6, 1st bul le t  

Three samples of wi ld l i fe  (small mammals, game mammals) t i s sue  
consisting of one or  more animals per sample from the most 
h i g h l y  contaminated s i t e s ,  a s  determined by the so i l  sampling 
program, w i l l  be taken. 

Section 6.3.2, Page 1.6-6, 3rd bul le t  

Three samples of f i s h  t i s sue  from Paddy's Run and the Great 
Miami River a t  surface water sampling locations. 

Section 6.3.2, Page 1.6-6, 3rd bul le t  

Three samples of f i s h  t i s sue  from each surface water sampling 
location on Paddy's Run and the Great Miami River wil l  be taken. 

Section 6.3.3, Page 1.6-6 

390 

CP 

Vegetation and wildl i fe  samples w i l l  be collected i n  t r i p l i c a t e  
once during the 1987 growing season (June through August). 
Macroinvertebrate and f i s h  samples will  be collected i n  t r i p l i c a t e  
d u r i n g  the spring season (April through June). 

-36- 463 



BIOLOGICAL RESOURCE-S SAMPLING PLAN 
CHANGE PAGES 

PROPOSED: Section 6.3.3, Page 1.6-6 

Vegetation and wildl i fe  samples wil l  be collected in  t r i p l i c a t e  
once during the 1987 growing season (June t h r o u g h  September). 
Macroinvertebrate and f i s h  samples will  be collected in t r i p l i c a t e  
during the spring season (April t h r o u g h  June 1988). 

0 
The t r i p l i c a t e d  samples wil l  be collected a t  the same time f o r  each 
sampling location. 
of the locations ident i f ied i n  Figure 6.1. 

I t  will  require one t o  two weeks t o  sample a l l  

EXISTING: Section 6.3.5, Page 1.6-7, 1st sentence 

Samples will  be stored in g l a s s  jars,  with teflon-lined l i d s  stored 
i n  coolers,  and frozen. 

PROPOSED: Section 6.3.5, Page 1.6-7, 1st sentence 

Samples will  be placed in g l a s s  jars with. tef lon-l ined l i d s ,  stored 
in  coolers,  and frozen. 

EXISTING: Section 6.3.6, Page 1.6-7, Paragraph 1 

Plant and animal t i s sues  will  be analyzed f o r  those parameters 
which are determined t o  be present i n  above background l eve l s  
during the so i l  and sediment sampling. 
contains the sample analysis procedures. 

Section 9.4 of the QAPP 

PROPOSED: Section 6.3.6, Page 1.6-8, Paragraph 1 

Plant ,  animal, and aquatic ( f i s h  and benthos) t i s s u e s  wi l l  be 
analyzed f o r  those parameters which are determined t o  be present a t  
above background levels during the so i l  and sediment sampling. 
Therefore, i f  a parameter has a "zero" background level ( i  .e., does 
not natural ly  occur) any indication of i t s  presence in  the  soil o r  
sediment i s  cause t o  analyze f o r  t h a t  parameter. Several tissue 
samples (plant ,  animal, and aquatic f i s h  and benthos) wil l  be 
analyzed f o r  CLP parameters t h a t  may be expected t o  be 
bioacumulators from biased areas. Similarly,  known bioaccumulators 
such as strontium and cesium will  a l so  be analyzed.  Section 9.4 of 
the  QAPP contains the samples analysis procedures. 

390 
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FACILITIES TESTING PLAN . 
CHANGE PAGES 

EXISTING: 

Table o f  Contents; L i s t  o f  Figures;  Page 1.7-1 

FIGURE NO. PAGE 

7.1 Faci 1 i t i  es T e s t i  ng Locat ions: 
Underground Storage Tanks 7-3 

7.2 Locat ion o f  FMPC Bur ied  
E f f l u e n t  L ine  

PROPOSED : 

Table o f  Contents; L i s t  o f  Fiqures;  Page 1.7-1 

7.1 F a c i l i t i e s  Test ing Locat ions:  
Underground Storage Tanks 

7-4 

7-3 

390 
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FACILITIES TESTING PLAN 
CHANGE PAGES 390 

PROPOSED: 

7.1 

EX I S T I  NG : 

7.2 

PROPOSED : 

7.2 

CP 

OBJECTIVE AND JUSTIFICATION; Page 1.7-1: 

The o b j e c t i v e  o f  t he  F a c i l i t i e s  Test ing Plan i s  t o  determine i f  
leakage has occurred from two f a c i l i t i e s  which might p o t e n t i a l l y  
re lease hazardous mater ia ls :  underground storage tanks l oca ted  i n  
t h e  Product ion Area, and the Main E f f l u e n t  L ine which conveys 
t r e a t e d  wastewater t o  the Great M i a m i  River.  These f a c i l i t i e s  have 
been i n  use f o r  up t o  36 years. Consequently, they may be near t h e  
end o f  t h e i r  design l i f e ,  and have an increased p r o b a b i l i t y  o f  
f a i l u r e .  F a i l u r e  i n  an underground storage tank ( o r  i t s  r e l a t e d  
p i p i n g )  could r e s u l t  i n  e i t h e r  gradual o r  sudden re lease o f  tank 
contents. F a i l u r e  o f  the e f f l u e n t  l i n e  would r e s u l t  i n  a c o n t i n u a l  
re lease t o  ground water o f  a t rea ted  wastewater which might c o n t a i n  
low l e v e l s  o f  contaminants. Test ing t h e  i n t e g r i t y  o f  these 
f a c i l i t i e s  by methods described he re in  w i l l  i d e n t i f y  those areas 
r e q u i r i n g  f u r t h e r  i nves t i ga t i on .  Subsequent i n v e s t i g a t i o n s  w i l l  
i d e n t i f y  t he  ex ten t  o f  any contaminant re lease should t e s t i n g  
i n d i c a t e  t h a t  an i n t e g r i t y  f a i l u r e  has occurred. 

OBJECTIVES AND JUSTIF ICATION;  Page 1.7-1: 

The o b j e c t i v e  o f  t he  F a c i l i t i e s  Test ing Plan i s  t o  determine i f  
leakage has occurred from f a c i l i t i e s  which might p o t e n t i a l l y  re lease  
hazardous mafer i  a ls:  
Product ion Area, t h e  l i n e  from the c l e a r  w e l l  t o  Manhole 175, 
product ion storage pads, hazardous waste storage pads, dikes, 
a n c i l l a r y  below ground p i p i n g  and sumps. 
i n  use f o r  up t o  36 years. 
o f  t h e i r  design l i f e ,  and have an increased p r o b a b i l i t y  o f  
f a i l u r e .  F a i l u r e  i n  an underground storage tank ( o r  i t s  r e l a t e d  
p i p i n g )  could r e s u l t  i n  e i t h e r  gradual o r  sudden re lease o f  tank 
contents. 
descr ibed he re in  w i l l  i d e n t i f y  those areas r e q u i r i n g  f u r t h e r  
i nves t i ga t i on .  Subsequent i n v e s t i g a t i o n s  w i l l  i d e n t i f y  the ex ten t  
o f  any contaminant release should t e s t i n g  i n d i c a t e  t h a t  an i n t e g r i t y  
f a i l u r e  has occurred. 

underground storage tanks located i n  t h e  

These f a c i l i t i e s  have been 
Consequently, they may be near t h e  end 

Test ing the i n t e g r i t y  o f  these f a c i l i t i e s  by methods 

TESTING FREQUENCY; Page 1.7-1 

Underground tank t e s t i n g  w i l l  be conducted once dur ing the  sampling 
program. 
t h e  s i t e  i n v e s t i g a t i o n .  

Test ing o f  the main e f f l u e n t  l i n e  w i l l  occur once du r ing  

TESTING FREQUENCY; Page 1.7-1 

Underground tank t e s t i n g  as w e l l  as the l i n e  f rom the  c l e a r  w e l l  t o  
Manhole 175, product ion storage pads, hazardous waste storage tanks, 
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FACILITIES TESTING PLAN 
CHANGE PAGES 390 

dikes, o n c i l l a r y  below ground p ip ing  and sumps w i l l  be conducted 
once du r ing  the  sampling program. 

7.3 FACILITY LOCATIONS 

The underground storage tanks which w i l l .  be tes ted  are located i n  
the  product ion area, and l i s t e d  i n  Table 7.1. 
l o c a t i o n s  are shown i n  F igure 7.1. A l l  o the r  systems are p r o j e c t  
wide. 

The i r  approximate 

The l o c a t i o n  o f  the Main E f f l u e n t  Line i s  i d e n t i f i e d  i n  F igure 7.2 

EX I S T I  NG : 

7.4 TEST METHODOLOGY; Page 1.7-5 

Scope: The l i n e  from the c l e a r  w e l l  t o  Manhole 175, p roduc t i on  
storage pads, hazardous storage tanks, dikes,  onci  1 l a r y  below ground 
p ip ing ,  and sumps w i l l  be tested f o r  i n t e g r i t y  once du r ing  the  
sampling plan. 
t h e  boundaries o f  the product ion area. 

The i n t e g r i t y  t e s t i n g  programs w i l l  be accomplished on the  f o l l o w  
steps. 

These systems are p lantwide and even extend ou ts ide  

1. Pre l im ina ry  Data C o l l e c t i o n  

Assemble e x i s t i n g  drawings and reference mater1 a1 

I d e n t i f y  l i n e s ,  pads, tanks, dikes, p ip ing ,  and sumps t o  be 
tes ted  

Determi ne a1 1 operat ional  c h a r a c t e r i s t i c s ,  i n c l u d i n g  f 1 ow r a t e s  
and pressure where appl icable.  

2. The i n t e g r i t y  t e s t i n g  o f  t he  l i n e  from the c l e a r  w e l l  t o  Manhole 
175, product ion storage pads, hazardous waste storage tanks, dikes,  
o n c i l l a r y  below ground p i p i n g  and sumps w i l l  c o n s i s t  o f  t he  
f o l l o w i n g  procedures: 

V isual  examination whenever poss ib le  

Pressure t e s t i n g  o f  storage tanks and underground p i p i n g  

TV camera i nspec t i on  o f  underground p i p i n g  where feas ib le .  

Volumetr ic l a d  t e s t i n g  f o r  sumps 

EXISTING: 

7.5 TEST RESULTS; Page 1.7-6 

CP 

An underground tank leakage r a t e  o f  more than .05 gal . /hr / tank i s  
unacceptable (NFPA, B u l l e t i n  No. 329). Tanks which show a h ighe r  
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r a t e  of loss  should be excavated fo r  visual inspection, and repa i r  
o r  replacement of the tank or  i t s  connecting l ines .  

Sections of the e f f luent  l i ne  w h i c h  show a loss  or gain of 15 
percent of the flow i n  the pipe should be investigated i n  g rea te r  
d e t a i l .  Pipelines can be checked internal ly  by means of a 
te levis ion camera which i s  winched from one manhole t o  another. 
Cracks, holes, and o f f se t  or separated jo in t s  can be seen. The 
distances of the crack, e t c . ,  i s  measured by the equipment as  i t  
moves through the p i p e ,  so tha t  the .location of repa i rs  can be 
determined. Televising w i  11 be performed by a subcontractor,  who 
w i  11 s u b m i t  specif ic  procedures fo r  approval. 

A l l  sampling methods u t i l i zed  i n  f a c i l i t i e s  tes t ing  w i l l  comply w i t h  
the environmental safety and health program standards as presented 
i n  Sections 3.0 through 7.0 of Volume 11, Environmental Health and 
Safety Plan. 

PROPOSED : 

7.5 TEST RESULTS; Page 1.7-6 

An underground tank leakage ra te  of more than .05 gal./hr/tank i s  
unacceptable ( N F P A ,  Bulletin No. 329) .  Tanks w h i c h  show a higher 
r a t e  of loss  should be excavated f o r  visual inspection, and repair  
or replacement of the tank or  i t s  connecting l ines .  

A l l  sampling methods u t i l i zed  i n  f a c i l i t i e s  tes t ing  w i l l  comply w i t h  
the environmental safety and health program standards as presented 
i n  Sections 3.0 through 7.0 of Volume 11, Environmental Health and 
Safety Plan. 

Any compromise i n  the in tegr i ty  of the systems w i l l  necessi ta te  the 
development of a sampling program fo r  the analyses and extent  of any 
potential  contamination. 

CP 

, 
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E X I S T I N G :  Sect ion 2.0, Page 1 o f  2, Para. 2: 

Two l a b o r a t o r i e s  w i l l  be used t o  analyze FMPC samples. 
Samples f o r  chemical and geotechnical ana lys i s  w i  11 be 
analyzed by t h e  I n t e r n a t i o n a l  Technology Corporat ion ( IT )  
l abo ra to ry  i n  Export,  Pennsylvania. A l l  r a d i o l o g i c a l  
ana lys i s  w i l l  be performed a t  I T ' S  Radio log ica l  Sciences 
Laboratory (RSL) i n  Oak Ridge, Tennessee. 

PROPOSED : Sect ion 2.0, Page 1 o f  2, Para. 2: 

Four CLP c e r t i f i e d  o r  E.P.A. audi ted l a b o r a t o r i e s  w i l l  be used 
t o  analyze FMPC samples. 

Speci a1 Analysis Laboratory; Knoxvi 1 l e ,  Tennessee 
Middlebrook Pike Laboratory; Knoxv i l le ,  Tennessee 
Export Laboratory;. P i t tsburgh,  Pennsylvania 

Radio log ica l  Sciences Laboratory; Oak Ridge, Tennessee 

EX ISTI NG : Sect ion 2.1, Page 2 of 2: 

The FFCA i s  intended t o  prov ide t h a t  the p o t e n t i a l  environmental 
impacts associated w i t h  past and present a c t i v i t i e s  a t  t h e  FMPC 
are thoroughly and adequately i nves t i ga ted  and approp r ia te  
remedial response ac t i ons  taken, as requ i red  by t h e  Resource 
Conservation aand Recovery Act (RCRA) as amended, 42 USC 6901 
seq., and by the  Comprehensive Environmental Response, 
Compensation and L i a b i l i t y  Act, 42 USL 9601 e t  seq. (CERCLA). 

PROPOSED: Sect ion 2.1, Page 2 of  2: 

The FFCA i s  intended t o  prov ide t h a t  the p o t e n t i a l  environmental 
impacts associated w i t h  past and present a c t i v i t i e s  a t  t h e  FMPC 
are thoroughly and adequately i nves t i ga ted  and approp r ia te  
remedial response ac t i ons  taken, as requi red by t h e  Resource 
Conservation and Recovery Act (RCRA) as amended, 42 USC 9601 et 
seq. by the  Comprehensive Environmental Response, Compensation 
and L i a b i l i t y  Act 
Superfund Amendments and 

EXISTING:  Sect ion 4.0, General Comment: 

PROPOSED : Sect ion 4.4, Page 4 

4.4 Sample Ma t r i x  

The QA o b j e c t i v e s  f o r  sample data w i l l  be v e r i f i e d  us ing  
f i e l d  and labo ra to ry  QC samples. 
measurment parameter, number o f  samples per parameter, and 
f i e l d  and labo ra to ry  sample numbers are presented i n  Table 
4-4. 

The sample groups, 
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SAMPLE MEASUREMENT NUMBER OF 
GROUP PARAMETER SAMPLES 

Grou ndwa t e  r 
Groundwater 
Groundwater 
Groundwater 
Surf ace water 
Surf ace water 
Sediment 
Sed i me n t  
Sediment 
Surf ace water 
Subsurface soi 1 
Subsurface soi 1 
Subsurface soi 1 
Surface so i l  
Surface so i l  
Surf ace soi 1 
8 i ol og i cal  
B i  ol og i ca l  
Urinalysis 

Radiological (Rad) 
RCRA 
HSL Organics 
HSL Inorganics 
Rad Limited 
Rad Full 
Rad Limited 
Rad F u l l  
H20 General 
H20 General 
Rad 
Geochemical 
HSL Org. & Inorg. 
Rad Limited 
Rad F u l l  
HSL Org. 81 Inorg. 
Rad 
HSL Org. & Inorg. 
Uranium Isotopic 

296 
20 
20 
85 
40 
84 
19 

5 
42 

110 
40 
30 

306 
304 
42 

121 
10 
90 

QC FIELO QC LAB 
SAMPLES SAMPLES 
15% OF TOTAL 10% OF TOTAL 

29 6 
44 

3 
3 

12 
6 

12  
2 
1 
6 

16 
6 
4 

45 
45 

6 
18 
1 

13 

44 29 
29 
2 
2 
8 
4 
8 
2 
1 
4 

11 
4 
3 

30 
30 
4 

12 
1 
9 

Table 4-4 
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EXISTING: Section 5.2, Page 27 of 63, 2nd Bullet: 0 D r i l l i n g  operations shal l  be performed t o  minimize the 

PROPOSED : Sect 

0 

introduction of contaminants into the subsurface so i l  and 
ground water. Accordingly, only c l ea r  potable water will  
be used as  a d r i l l i ng  f l u i d  and only as a l a s t  r e so r t .  
Section 5.0. I f  possible, a l l  d r i l l i n g  operations w i l l  be 
performed d r y  without the use of water or  d r i l l i n g  mud. 

on 5.2, Page 27 of 63, 2nd Bullet: 

D r i l l i n g  operations shal l  be performed t o  minimize the 
introduction of contaminants into the subsurface so i l  and 
ground water. Accordingly, only c l ea r  potable water w i l l  
be used as  a d r i l l i n g  f l u i d  and only as a l a s t  resor t .  
Water samples w i l l  be collected from the on-site source and 
the water tank(s) hose and analyzed f o r  the f u l l  l i s t  of 
organic, inorganic, and radiological parameters. I f  
possible,  a l l  d r i l l i n g  operations w i l l  be performed dry 
without the use of water or d r i l l i n g  mud. 

EX ISTI NG: Section 5.2, Page 27 of 63, 6th Bullet: 

Go grout additives additives shal l  be used. 

PROPOSED : Section 5.2, Page 27 of 63, 6th b u l l e t :  

No grout additives shal l  be used. 

EX ISTI NG : Section 5.2, Page 28 of 63, 5th Bullet: 

Rotary d r i l l i n g  wi l l  be performed as necessary i n  the event 
t h a t  boreholes a re  advanced in to  bedrock. Rock cores 
collected as  a resu l t  of t h i s  operation wi l l  be stored i n  
cardboard core boxes i n  such a manner as t o  preserve their  
r e l a t i v e  position by d e p t h .  Intervals  of l o s t  core sha l l  
be noted i n  the core sequence. Boxes shall  be marked t o  
provide contract  number, boring number, cored interval  and 
box number i n  cases of multiple boxes. The weight of each 
f u l l y  loaded box shal l  not exceed 75 pounds. 
appear on or  w i t h i n  the box t h a t  i s  not specified on the 
Boring Log. 

No data shall 

PROPOSED : Section 5.2, Page 28 of 63, 5th Bullet: 

Delete 

EXISTING: Section 5.2, Page 28 of 63, l a s t  Bullet: 

0 During  gear bit-rotary wash d r i  11 i n g  the following 
information should be recorded: 

Rate of d r i l l i n g  
Percent d r i l l i n g  f l u i d  (water) recovery; 
Changes i n  d r i l l i n g  f l u i d  (water) color; and 
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0 PROPOSED : 

EXISTING:  

EX IST I  NG : 

PROPOSED : 

EXISTING: 

PROPOSED : 

L i t h o l o g i c  d e s c r i p t i o n  . 

Sect ion 5.2, Page 28 o f  63, l a s t  B u l l e t :  

Dele 

Sect 

0 

e 

on 5.2, Page 30 o f  63, 2nd B u l l e t :  

Unless otherwise spec i f i ed  i n  the scope o f  work o r  
con t rac t ,  s o i l  sampling s h a l l  be continuous t o  the  base o f  
t he  t i l l  and then every t e n  feed o r  a t  every change i n  
m a t e r i a l  t he rea f te r .  These samples are t o  be obtained w i t h  
a d r i v e n  ( s p l i t  spoon) o r  pushed ( t h i n  w a l l )  Shelby tube 
sampler o r  both. Auger f l i g h t  o r  wash samples w i l l  n o t  
s u f f i c e  t o  s a t i s f y  t h i s  requirement. 

Sect ion 5.2, Page 30 o f  63, 2nd B u l l e t :  

S o i l s  w i l l  be sampled cont inuously t o  the base o f  t he  t i l l ,  
then a t  f i v e - f o o t  i n t e r v a l s  o r  a t  every l i t h o l o g i c  change 
as d r i l l i n g  progresses t o  20 f e e t  below the  water tab le.  
Sampling beyond the base o f  t h e  t i l l  w i l l  be conducted 
every t e n  f e e t  and a t  each change i n  l i t h o l o g y .  These 
samples are t o  be obtained w i t h  a d r i v e n  ( sp l i t spoon)  o r  
pushed ( t h i n  w a l l )  Shelby tube sampler o r  both. A 
s u f f i c i e n t  number o f  continuous cores w i l l  be completed t o  
adequately character ize the geology o f  the s i t e .  

Sect ion 5.3, Page 34 o f  63, 2nd B u l l e t :  

Ten t o  20-foot sect ions o f  c o m e r c i a l  0.01-inch-slot 
screens w i l l  be used (minimum th ree  square inches open area 
per  f o o t  o f  screen). 

Sect ion 5.3, Page 34 o f  63, 2nd B u l l e t :  

F i f t e e n  f o o t  sect ions o r  l ess  o f  commercial 0.01-inch-slot 
screens w i l l  be used (minimum th ree  square inches open area 
per  f o o t  o f  screen.) 

Sect ion 5.3, Page 34 o f  63, 5 t h  B u l l e t :  

A l l  w e l l s  w i l l  be b a c k f i l l e d  w i t h  sand pack t o  a he igh t  o f  
two f e e t  above the screen, then f i v e  f e e t  o f  ben ton i te  
p e l l e t s  above the sand pack and, f i n a l l y ,  grouted t o  t h e  
surface w i t h  a pumpable cement:bentonite mixture.  A sample 
o f  the sand pack ma te r ia l  w i l l  be c o l l e c t e d  f o r  ana lys i s  t o  
i d e n t i f y  t he  presence o f  contaminants o f  i n t e r e s t .  

Sect ion 5.3, Page 34 o f  63, 5 th  B u l l e t :  

Wel ls w i l l  be b a c k f i l l e d  w i t h  a sand pack t o  a he igh t  o f  
two f e e t  above the screen, then f i v e  f e e t  o f  ben ton i te  
p e l l e t s  above the sand pack and, f i n a l l y ,  grouted t o  t h e  
surface. The g rou t  w i l l  c o n s i s t  o f  a s l u r r y  o f  American 
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Colloid Company "Volclay" grout. 
material and grout wi l l  be collected f o r  analysis t o  
ident i fy  the presence of contaminants of in te res t .  

A sample of the sand pack 
390 

E X  I ST I NG : 

E X  ISTI NG: 

PROPOSED : 

EX ISTI NG : 

PROPOSED : 

EX ISTI NG : 

Section 5.3, Page 37 of 63, 8th Bullet: 

After placing the sand pack t o  a level of a t  l ea s t  two feet  
above the top of the screen, a f ive  foot  thick bentonite 
pe l l e t  layer is placed above the sand pack as the temporary 
casing continues to  be withdrawn slowly. 

Section 5.3, Page 37 of 63, 8th Bullet: 

After placing the sand pack t o  a level of a t  l ea s t  two f e e t  
b u t  not more than four f e e t ,  above the screen, a f ive  foot  
th ick  bentonite pe l le t  layer i s  placed above the sand pack 
as  the temporary casing continues t o  be withdrawn slowly. 

Section 5.4, Page 38 of 63, 2nd Bullet: 

f o r  those wells where the boring was made o r  enlarged w i t h  
the use of d r i l l i n g  f l u i d  (mud and/or water),  remove f ive  
times the measured amount of t o t a l  f l u i d s  l o s t  while 
d r i l l i n g  p l u s  f i ve  times the standing water volume as 
above. The same procedure also appl ies  here as above f o r  
cases of slow recharge, discolored or  particulate-laden 
water. 

Section 5.4, Page 38 of 63, 2nd Bullet: 

f o r  those wells where the boring was made o r  enlarged w i t h  
the use of d r i l l i n g  f l u i d  (water), remove f ive times the 
measured amount of to ta l  f l u i d s  l o s t  while d r i l l i n g  p l u s  
f ive times the standing water volume as above. The same 
procedure a l so  applies here as  above f o r  cases of slow 
recharge, discolored or par t i  culate-1 aden water. 

Section 6.0, Page 2 of 44, Bullet missing: 

Section 6.0, Page 2 of 44, inser t  between 4 t h  and 5th Bullets: 

Review manufactor's instruct ions on equipment ca l ibra t ion  
and sens i t i v i ty  o r  review the IT  Engineering Services QA 
Manual (e.g., HNu s ens i t i v i ty  i s  0.1 PPM i n  general use o r  
changes on specif ic  gases.) 

Section 6.0, General Comments (Section 6.1.1): 

CP 

Acid and Base-Neutral Extractable Compounds 
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PROPOSED : 0 
EX I S T I  NG : 

PROPOSED : 

EX I S T I  NG : 

Sect ion 6.0, General Comments (Sect ion 6.1.1): 

Acid and Base-Neutral Ex t rac tab le  ComDounds and 
Pesticides/PCBs 

Sect ion 6.0, General Comments (Table 6-5) 

(d) 

Sect ion 6.0, General Comments (Table 6-5) 

(d) 

W i l l  on l y  be used i n  the presence o f  r e s  

W i l l  on l y  be used i n  the presence o f  r e s  
Sodium t h i o s u l f a t e  i s  on l y  DrODOSed as a 

dual ch lo r i ne .  

dual c h l o r i n e .  
- .  . samp 1 e 

p rese rva t i ve  f o r  HSL organics when r e s i d u a l  f ree  c h l o r i n e  
i s  known t o  be present. Sodium t h i o s u l f a t e  w i l l  be omi t ted  
i n  a l l  o the r  cases. 

Sect ion 6.1, Page 4, 1s t  B u l l e t :  

P r i o r  t o  reuse, the pump and l i n e s  w i l l  be dra ined and the  
ou ts ide  surfaces w i l l  be decontaminated w i t h  a water wash 
and deionized water r i nse .  The i n t e r n a l  surfaces w i l l  be 
decontaminated dur ing purging o f  the next mon i to r i ng  
we l l .  Should the  equipment become h e a v i l y  contaminated, i t  
w i l l  be disassembled and cleaned by t h e  f o l l o w i n g  
procedures: 

I n  the case o f  inorganic  contaminants, t he  f i r s t  r i n s e  
w i l l  be d i l u t e  (0.1 N) hyd roch lo r i c  ac id  fo l l owed  by 
deionized water. 

I n  t h e  case o f  organic contaminants, t h e  equipment 
w i l l  f i r s t  be.washed w i t h  a nonphosphate detergent  and 
then r i n s e d  w i t h  tap water, methanol, t a p  water and 
de i o n i  zed water. 

As descr ibed above, t he  equipment s h a l l  be thoroughly 
r i n s e d  w i t h  tap water and f i n a l l y  deionized water t o  
remove t races  o f  hyd roch lo r i c  acid,  detergent, and 
methanol (acetone may be s u b s t i t u t e d  i f  v o l a t i l e  
organic  compounds are not  being determined). 

SamDlina eauipment w i l l  n o t  be placed d i r e c t l y  on t h e  
ground 6r o the r  contaminated surfaces p r i o r  t o  
i n s e r t i o n  i n t o  the we l l ,  b u t  w i l l  be p laced on a c 
p l a s t i c  sheet adjacent t o  o r  around the  we l l .  

Samples o f  the f i n a l  deionized water r i n s e  w i l l  be 
c o l l e c t e d  i n  sample b o t t l e s  con ta in ing  the  appropr 
preservat ives and analyzed t o  check f o r  cross 
contaminat i o n  between moni tor ing we1 1s.  

e an 

a t e  

CP 

Decontamination o f  t he  submersible sampling pump(s) and o the r  
sampling equipment w i l l  be performed a t  designated c e n t r a l  
s tag ing area a t  the FMPC. If t h i s  i s  no t  poss ib le  due t o  
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extenuating circumstances, the sampling equipment may be 
decontaminated i n  the f i e l d ,  b u t  on ly  as as a l a s t  resor t .  

390 

PROPOSE0 : Section 6.1, Page 4, 1st Bullet: 

Prior t o  reuse, the pump and l ines  wi l l  be drained and the 
outside surfaces w i l l  be decontaminated w i t h  a'water'wash 
and deionized water rinse.  The internal surfaces wil i  be 
decontaminated d u r i n g  purg ing  of the next monitoring 
well. Should the equipment become heavily contaminated, i t  
w i l l  be disassembled and cleaned by the following 
procedures : 

I n  the case of inorganic contaminants, the equipment 
w i l l  f i r s t  be washed w i t h  a nonphosphate detergent and 
then rinsed w i t h  d i lu t e  (0.1 N )  hydrochloric acid 
followed by tap water and deionized water. 

I n  the case or organic contaminants, the equipment 
w i l l  f i rs t  be washed w i t h  a nonphosphate detergent and 
then rinsed w i t h  t a p  water, methanol, tap water, and 
deionized water. 

As described above, the equipment shal l  be thoroughly 
rinsed w i t h  tap water and f ina l ly  deionized water t o  
remove t races  of hydrochloric acid,  detergent,  and 
methanol (acetone may be substi tuted fo r  methanol i f  
vo la t i l e  organic compounds are  not being 
determined). 
methanol i n  the organic decontamination procedure, i t  
wi l l  be followed by a methanol r in se ,  tap water r inse ,  
and deionized water. 

If hexane is used as a r inse  a f t e r  

Sampling equipment wil l  not be placed d i r ec t ly  on the 
ground o r  other contaminated surfaces pr ior  t o  
inser t ion into the well, b u t  wi l l  be placed on a c ean 
p l a s t i c  sheet adjacent t o  or around the well. 

Samples of the f ina l  deionized water r inse  w i l l  be 
collected i n  sample bot t les  containing the appropr 
preservatives and analyzed t o  check f o r  cross  
contamination between monitoring wells. 

Decontamination of the submersible sampling pump(s)  and other  
sampling equipment w i l l  be performed a t  a designated central  
staging area a t  the FMPC. 
extenuating circumstances, the sampling equipment may be 
decontaminated i n  the f i e l d ,  b u t  only as a l a s t  resor t .  

I f  this i s  not possible due t o  

EX ISTI NG : Section 6.5, Page 17, 5th Bullet: 

a t e  

The ver t ica l  pipe core sampler and/or dredge w i l l  be 
decontaminated between each sample col lect ion by clean 
w i t h  r iver  water and a brush. If  severe contamination 
present which cannot be removed w i t h  simple water wash 
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t he  sampling equipment w i l l  be cleaned w i t h  methanol 
(acetone may be s u b s t i t u t e d  i f  v o l a t i l e  organic  compounds 
are not  being determined) and r i n s e d  w i t h  r i v e r  water. 
f i n a l  r i v e r  water r i n s e  w i l l  be c o l l e c t e d  as a r i n s a t e  t o  
check f o r  p o t e n t i a l  cross-contamination o f  t h e  samples. A 
grab sample o f  r i v e r  water w i l l  serve as a r i n s a t e  b lank t o  
determine basel ine values. 

The 

PROPOSED : Sect ion 6.5, Page 17, 5 t h  B u l l e t :  

The v e r t i c a l  p ipe core sampler and/or dredge w i l l  be 
decontaminated between each sample c o l l e c t i o n  by c lean ing  
w i t h  r i v e r  water and a brush. 
h e a v i l y  contaminated, i t  w i l l  be cleaned by t h e  f o l l o w i n g  
procedures: 

Should the equipment become 

I n  the case o r  inorganic  contaminants, t h e  equipment 
w i l l  f i r s t  be washed w i t h  a nonphosphate detergent  and 
then r i n s e d  w i t h  d i l u t e  (0.1 N )  hydroch lo r i c  a c i d  
fo l lowed by tap water and deionized water. 

I n  the  case o f  organic  contaminants, t he  equipment 
w i l l  f i r s t  be washed w i t h  a nonphosphate detergent  and 
then r i n s e d  w i t h  tap  water, methanol, t a p  water, and 
de i o n i  zed water. 

As described above, t he  equipment s h a l l  be thoroughly  
r i nsed  w i t h  tap  water and f i n a l l y  deionized water t o  
remove t races o f  hyd roch lo r i c  acid, detergent,  and 
methanol (acetone may be s u b s t i t u t e d  i f  v o l a t i l e  
organic compounds are not  being determined). 

Sampling equipment w i l l  no t  be placed d i r e c t l y  on t h e  
ground o r  o the r  contaminated surfaces p r i o r  t o  use, 
bu t  w i l l  be placed on a c lean p l a s t i c  sheet. 

Samples o f  t he  f i n a l  deionized water r i n s e  w i l l  be 
c o l l e c t e d  i n  sample b o t t l e s  con ta in ing  the  approp r ia te  
preservat ives and analyzed t o  check f o r  cross- 
contaminat ion between sampling points .  

Decontamination o f  t he  sampling equipment w i l l  be performed a t  a 
designated c e n t r a l  s tag ing  area a t  t he  FMPC. If t h i s  i s  n o t  
poss ib le  due t o  extenuat ing circumstances, 
equipment may be decontaminated i n  the  f i e l d ,  bu t  o n l y  as a l a s t  
r e s o r t .  

the sampling 

EX IST I  NG : Sect ion 6.6, Page 19, 1 s t  B u l l e t :  

The sp l  i t -spoon sampler and other  sampling equipment such 
as trowels, pans, gloves, etc.  w i l l  be decontaminated 
between each sample c o l l e c t i o n  by c leaning w i t h  t a p  water 
and' a b o t t l e  brush, r i n s i n g  w i t h  deionized water, methanol, 
and deionized water again. 
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PROPOSED : Sect ion 6.6, Page 19, 1 s t  B u l l e t :  

The sp l i t spoon  sampler and o the r  sampling equipment such as 
t rowels ,  pans, gloves, e tc .  w i l l  be decontaminated between 
each sample c o l l e c t i o n  by c leaning w i t h  tap  water and a 
b o t t l e  brush, r i n s i n g  w i t h  deionized water, methanol, and 
deionized water again. Should the  sampling equipment 
become heav i l y  contaminated, i t  w i l l  be cleaned by t h e  
f o l  lowing procedures: 

I n  the case o r  inorganic  contaminants, t he  equipment 
w i l l  f i r s t  be washed w i t h  a nonphosphate detergent  and 
then w i t h  d i l u t e  (0.1 N)  hydroch lo r i c  ac id  fo l l owed  by 
tap  water and deionized water. 

I n  the case o f  organic  contaminants, the equipment 
w i l l  f i r s t  be washed w i t h  a nonphosphate detergent  and 
then r i n s e d  w i t h  tap water, methanol, t ap  water, and 
deionized water. 

. As described above, t he  equipment s h a l l  be thoroughly  
r i nsed  w i t h  tap water and f i n a l l y  deionized water t o  
remove t races o f  hyd roch lo r i c  acid, detergent,  and 
methanol (acetone may be s u b s t i t u t e d  i f  v o l a t i l e  
organic compounds are n o t  being determined.) 

Sampling equipment w i l l  n o t  be placed d i r e c t l y  on t h e  
ground o r  o the r  contaminated surfaces p r i o r  t o  
i n s e r t i o n  i n t o  the  boring, b u t  w i l l  be placed on a 
c lean p l a s t i c  sheet adjacent t o  o r  around t h e  bor ing.  

Samples o f  the f i n a l  deionized water r i n s e  w i l l  be 
c o l l e c t e d  i n  sample b o t t l e s  con ta in ing  t h e  approp r ia te  
preservat ives and analyzed t o  check f o r  cross 
contamination between borings. 

Decontamination o f  t he  sampling equipment w i l l  be performed a t  a 
designated c e n t r a l  area a t  t h e  FMPC. 
due t o  extenuat ing circumstances, t h e  sampling equipment may be 
decontaminated i n  the f i e l d ,  bu t  o n l y  as a l a s t  r e s o r t .  

I f  t h i s  i s  n o t  p o s s i b l e  

EXIST ING:  Sect ion 6.7, Page 21, Para. 3, 3rd B u l l e t :  

Speci fy  the  q u a n t i t y  o f  de tec to rs  desired. This  should 
i nc lude  enough t o  i n s t a l l  a minimum o f  two de tec to rs  per  
l o c a t i o n  and a t  l e a s t  t e n  detectors  ( o p t i o n a l )  f o r  known 
exposures and background determinat ions.  

PROPOSED : Sect ion 6.7, Page 21, Para. 3, 3rd B u l l e t :  

Speci fy  the  q u a n t i t y  o f  de tec to rs  desired. This  should 
i nc lude  enough t o  i n s t a l l  a minimum o f  two de tec to rs  pe r  
l o c a t i o n  and a t  l e a s t  t e n  de tec to rs  f o r  known exposures and 
background determinations. 
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Section 6.9, Pages 41  through 44, Table<&% 

Hexavalent chromium was not present. 

Section 6.9, Pages 41  through 44, Table:6&5 
. .  

390 
. .; .. 

Hexavalent 
Chromi um p ,G 50 
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