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StaS of 0th Envlmnmental Protection Agency 

Southwest District Office 
7 East Fourth Street 
Dayton. Ohio 45402-2086 . 
(5 13) 449-6357 

May 1 0 ,  1988 

Richard F. Celeste 
Governor 

Mr. James R e a f s n y d e r  
S i t e  Manage r  
DOE-FMPC 
P.O. Box 3 9 8 7 0 5  
C i n c i n n a t i ,  OH 45239 

Dear Mr. Reaf S n y d e r :  

Ohio E P A ’ s  c o n s u l t a n t ,  G e o t r a n s ,  I n c . ,  has r e v i e w e d  D O E ’ S  
f f H y d r o g e o l o g i c  S t u d y  of ,the FMPC D i s c h a r g e  t o  t h e  Great M i a m i  
r i v e r f f .  A c o p y  o f  t h i s  r e v i e w  a n d  comment s  a re  a t t a c h e d .  I 
wou ld  suggest t h a t  w e  meet a t  t h e  J u n e  t e c h n i c a l  i ’ n f o r m a t i o n  
exchange t o  d i s c u s s  i s s u e s  t h a t  n e e d  t o  b e  a d d r e s s e d .  Some 
i s s u e s  c a n  be addres sed  ‘by t h e  A u g u s t  1, 1988 d e a d l i n e  i n  t h e  
D i r e c t o r ’ s  F i n d i n g s  a n d  O r d e r s  a n d  some i s s u e s  may r e q u i r e  
a d d i t i o n a l  s t u d y  a n d  may n e e d  t o  b e  I n c o r p o r a t e d  i n t o  t h e  R I  
r e p o r t .  

If you h a v e  a n y  q u e s t i o n s  a b o u t  these  c o m m e n t s ,  p l e a s e  c o n t a c t  
me. 

S i n c e r e l y ,  

Graham E.  M i t c h e l l  
U n l  t S upe  r v  i so r 
D i v i s i o n  of Water Q u a l i t y  Management  a n d  A s s e s s m e n t  

G E M / l a l  

cc:  C a t h e r i n e  A .  McCord, USEPA-Region V 
Jack Van Kley , ,  O h i o  A t t o r n e y  G e n e r a l ’ s  Of f i ce  
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In t roduc t ion  

. .  

GeoTrans has reviewed the  "Hydrogeologic Study of  FMPC Discharge 
t o  t h e  Great Hiami River" submit ted by DOE t o  OEPA i n  f u l f i l l m e n t  o f  
Order 14B of  the  D i r e c t o r ' s  Orders and F ind inss .  
Order 148 a r e  a s  fo l lows .  

-. ine requirements  of  

"The s tudy  s h a l l  determine whether the d i s c h a y e  from the  
[FMPC e f f l u e n t  sewer] p i p e  i s  l o c a t e d  wi th in  the  zone of 
i n f luence  of  t h e  product ion well f i e l d  opera ted  by the 
Southwest Ohio Water Company o r  any o t h e r  majcr product ion 
well f i e l d .  I f  a t  any time dur ing  t h e  s tudy  i t  i s  determined 
t h a t  t h e  o u t f a l l  i s  l oca t ed  wi th in  t h e  zone of  i n f luence ,  the  
Ohio E P A  s h a l l  be n o t i f i e d  t h a t  an i n v e s t i g a t i o n  s h a l l  be 
i n i t i a t e d  t o  examine the need t o  and t h e  f e a s i b i l i t y  o f  
r e l o c a t i n g  t h e  o u t f a l l  t o  a l o c a t i o n  o u t s i d e  t h e  zone of 
i n f luence .  The r e p o r t  of  t he  i n v e s t i g a t i o n  sha l l  eva lua te  
t h e  a l t e r n a t i v e s  f o r  r e l o c a t i o n  and con ta in  schedules  f o r  t he  
design and implementation c f  t he  a l t e r n a t i v e  should t h e  s tudy  
e s t a b l i s h  the need t o  r e l o c a t e  t h e  o u t f a l l .  The r eFor t  s h a l l  
recommend an a1 t e r n a t i  ve t o  be imp1 emented. I' 

Based or7 an review G,- a v a i l a b l e  water - leve l  a n d  chemical (uranium) 
d i s t r i b u t i o n  d a t a  and su r face  water  and groundwater modeling r e s u l t s ,  
D O E  concludes t h a t :  
r i v e r  i n t o  which sewer flow from FMPC d i scha rges  a r e  probably w i t h i n  
the cap tu re  zone of  SOWC product ion we l l s  (F igu res  1 ,  2 ,  and 3 ) ;  ( 2 )  
the  inc rease  i n  uranium concen t r a t ion  of groundwater pumped from the 
S O X  wel l s  due  t o  FHPC d i scha rges  i s  minor; (3 )  t h e r e  i s  no s i g n i f i c a n t  
adverse environmental impact,  t h e r e f o r e ,  and (4) remediat ion i s  no t  
warranted. DOE a l s o  notes  t h a t  add i t iona l  s t u d i e s  being conducted 
during t h e  ongoing remedial i n v e s t i g a t i o n  a t  FMPC w i l l  f a c i l i t a t e  a 
refinement of  t h e i r  zone-of - inf luence  ana lyses ,  

(1)  both the  FMPC f a c i l i t y  and the por t ion  of  t h e  

In g e n e r a l ,  we agree with t h e  f i n d i n g s  presented by D O E .  
C\vailab?e d a t a  Go not denons t r a t e  a need t o  r e l o c a t e  the  FMPC e f f luen t  
sewer l i n e .  
i n v e s t i g a t i o n  wi.11 permit a more d e t a i l e d  and conclus ive  review of t h i s  
i s s u e .  

Data being c o l l e c t e d  dur ing  the  ongoing remedial 

- ~.~ . . ~. ~- - -  - - 
i - ~ - - ~~ . ~. .~ . -~ . - ~ ~ . .  ~~ _ _ _ ~ ~  . . ~ ~ ~. . ... ~ ~ - 

S p e c i f i c  review comments a r e  provided -below.. 

GeoTrans, inc. 
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Comments 

1. The zone-of-influence (ca2ture zone) of the SOX: production wells 
in the Big Bend well field along the Great Miami River is well-defined 
by water-level measurement surveys made on a monthly basis between 
April 1986 and August 1987. 
from these surveys consistently demonstrate that most of the FMPC 
facility is within the capture zone of the SOWC wells (Figure 2). 

Groundwater flow directions determined 

2. Groundwater modeling by DOE also indicates that groundwater beneath 
most of the FMPC facility is captured by SOWC's Big Bend well field 
(figure 3). 

3. Water-level measurements and groundwater modeling (Figures 2 and 3 )  

show that the FMFC main effluent line to the Great ;4iami River which 
discharges within the 180-degree "Big Bend" is within the SOMC well 
field capture zone. DOE'S conclusion (p.4-1) that "the FMPC [sewer] 
discharge could actually be outside th2 capture zcr,2 of the SOWC wells 
if the river infiltration is greater than assumed" is contradicted by 
the water-level data. 

4 .  
assess the increase in uranium concentration in gromdwater pumped at 
the well field due FMPC discharges. 
involved with their approach and related comments are given below. 

DOE.combines groundwater modeling and sinple nixing calculations to 

A description 3f the steps 

(a) Using observed flow rate and uranium concentration data from 
an upgradient river station at the Ross Bridge and the effluent sewer 
pipe, the uranium concentration in the river downgradient from the FMPC 
effl uent dj scharge is cal cul ated using a compl eie-mix model as 

- - 
- - - -  - -where -- C, = Uranium concentration downgradier4: from the outfall 

I' 

Qp = Rate of effluent discharge from tne outfall 

OGOC07 
GeoTrans. inc. 
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.- Q, = Flow r a t e  in  the Grea t  Miami River a t  the  o u t f a l l  
C e f f  = Uranium concent ra t ion  i n  the  sewer e f f l u e n t ,  and 

C b a c k  = Uranium concen t r a t ion  i n  r iver water t h a t  i s  
upgradient  from the  o u t f a l l .  

The ran'ge and mean value of  t h e s e  p a r a n s t e r s  based on measurements 
and in t e rp re t a t i . o<s  a r e  shown below. 

- Table 1. Range and Mean of Complete-Mix Model Input .  

Parameter Low Mean H i g h  Bas i s 

? Weekly measure- 
ments i n  1986 

c~ a c k (Pci /L) 0.81 1.2 3.0 Weekly measure- 
ments i n  1986 

Q, ( c f s )  0.31 0.78 1.7 1986 cont inuous 
measurement 

Q r  ( c f s )  267 3,543 108,000 55 year  record  

The range of  uranium concen t r a t ion  i n  t t ,z  FG?C sewer e f f l u e n t  i s  
n o t  docunented by D O E  i n  the s u b j e c t  r e p o r t  3r t h z i r  "Environnental  
Monitoring Annual Report f o r  1986". The re fo re ,  i t  i s  only poss ib l e  t o  
eva lua te  C, based on average C e f f .  This i s  s i g n i f i c a n t  because 

r e s u l t  from temporal i nc reases  in  C e f f  and C , .  In 1985, the value o f  
C e f f  ranged from 352 pCi/L t o  1334 pCi/L around a mean of  663 pCi/L 
(ORAU, 1985).  A propor t iona l  C e f f  range f o r  1986 \<auld be 239 pCi/L t o  
905 pCi /L .  

Using Equation ( l ) ,  t h e  average va:ue o f  C,  i s  1 . 3  pCi/L. I n  
eva lua t ing  the  range of  impacts on C , ,  DOE assumes t h a t  low flows i n  
t h e  sewer pipe do not  occur  during high f lows i n  t h e  r i v e r  and vice 

- 

- temporal i nc reases  i n  uranium c o n c m t r a t i o n  i n  t h e  SOWC wel l s  w i l l  

._ 

- 

ver sa ,  based on the  storm water runoff  c o n t r i b u t i o n  t o  sewer e f f l u e n t .  
k h i l e  apparent ly  l o g i c a l ,  t h i s  a s suap t ion .  should be checked by 
conparing a v a i l a b l e  sewer flow, r i v e r  f low,  and uranium concent ra t ion  

' . ..\ 
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.- 

d a t a .  
uranium concent ra t ion  impact due t o  FMPC e f f l u e n t  d i scha rge  a s  
c a l c u l a t e d  by DOE and by making more extreme bounding assumptions a r e  
g i ven bel ow. 

The range of ‘C,  va lues  and percent  i nc reases  i n  river water  

Tab1 e 2 .  Cal cul a t i  on of C, Using Several  Bounding Assumptions. 

i n  CFS U i n  D C i / L  
Case Qr QD C b a c k  C e f f  Cal C U I  a t e d  C, 

D O E  Low ( a )  3,534. 0.31 1.2 450. 1.24 (3.3% r i s e )  
D O E  Low (b)  108,000. 0.78 1.2 450. 1.203(.25% r i s e )  

D O E  )lax ( a )  3,534. 1.7 1.2 450. 1.42 (18% r i s e )  
D O E  Hax (b)  257. 0.78 1.2 450. 2.50 (108% r i s e )  

Kin Impact 108,G”J. 0.31 3.0 239. 3.000 (No r i s e )  
Hin C, i08,OOO. 0.31 0.81 239. 0.811 (.l% r i s e )  

Max C, & Impact 267. 1.7 G.81 905. 6.53 (706% r i s e )  

River water sampling s t a t i o n s  upgradient  and downgradient of the 
The range and 

These d a t a  show t h a t  t h e  U 

FMPC e f f l u e n t  d i scha rge  o u t f a l l  a r e  shown i n  Figure 4 .  
mean d isso lved  ciraniun concen t r a t ions  i n  r i v e r  water based on weekly 
ana lyses  i n  1986 a r e  provided i n  Table 3.  
concent ra t ion  in  r i v e r  wa te r  sampled a t  s t a t i o n  W3, approximately 5 km 
downstream from the sewer o u t f a l l ,  ranged from 0.81 t o  2 . 4  pCi/L, w i t h  
a mean va lue ,  1.4  p C i / L ,  t h a t  exceeds the va lue  of C, c a l c u l a t e d  by 
DOE. 
r i v e r  water wi th in  the  SOWC Big Bend.wel1 f i e l d  cap tu re  zone could not  
have exceeded 2 . 4  p C i / L  i n  1586, so rp t ion  and p r e c i p i t a t i o n  probably 
reduce the mean uranium concen t r a t ion  in  r i v e r  water between t h e  FMPC 
e f f l u e n t  sewer d i scha rge  pipe and s t a t i o n  W3. 

impacts of  t h e  F B P C  sewer d i scha rge  on uraniun concen t r a t ion  in  
groundwater pumped by SOWC w e l l s .  T h e  e f f e c t  o f  varying t h i s  parameter 
on ca l cu la t ed  impacts t o  the SOWC we l l s  i s  d i scussed  l a t e r .  

The most accu ra t e  way t o  determine t h e  uraniurn source  term f o r  t h e  
groundwater inodel i s  t o  measure uranium in  t h a t  pa r t ion  of  t h e  r i v e r  i n  
t h e  SOWC zone-of - inf luence .  

Although t h e  d a t a  sugges ts  t h a t  t h e  uranium concen t r a t ion  i n  

DOE maintains  a c o n s t a n t  C r  value of 1 .3  pCi,’L when  a s ses s ing  

Samples of  r i v e r  water  downgradient from 

GeoXms, inc. 
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t h e  d ischarge  pipe were taken f o r  a n a l y s i s  as  p a r t  of t h i s  s tudy .  
Unfor tuna te ly ,  chemical analyses  were n o t  complete when t h e  r e p o r t  was' 
prepared.  The f i n a l  assessment of FMPC e f f l u e n t  d i scha rge  impacts on 
t h e  Big Bend well f i e l d  should r e l y  on ac tua l  f i e l d  d a t a  r a t h e r  t h a n  
model e s t ima tes .  

( b )  DOE appl ied  a hydrodynamic d i s p e r s i o n  model, STRIPlB, t o  
eva lua te  t h e  appropr ia teness  of using a complete-mix model t o  determine 
C, .  De f i c i enc ie s  of t h e  d i spe r s ion  model a p p l i c a t i o n  inc lude :  
(1) f a i l u r e  t o  conduct a s e n s i t i v i t y  a n a l y s i s ;  ( 2 )  f a i l u r e  t o  perform a 
h i s t o r y  match; and ( 3 )  i n c o r r e c t  c a l c u l a t i o n  of t h e  t r a n s v e r s e  
hydrodynamic d i spe r s ion  c o e f f i c i e n t  by using r i v e r  depth in s t ead  of 
width ( t h e  appropr i a t e  value of D, should have been 31 f t 2 / s  i n s t ead  of 
0 . 5  f t 2 / s .  
another  porous media model ( p . 3 - 9 ) ,  what v e r i f i c a t i o n  has been 
perforn;ed aga ins t  o t h e r  su r face  water  models? 

Modeling r e s u l t s  suggest  t h a t  coii,plete mixing of FMPC e f f l u e n t  and 
r i v e r  water wi l l  occur one mile downstream from t h e  d i scha rge  p ipe ,  a 
d i s t a n c e  beyond t h e  ca l cu la t ed  cap tu re  zone of t h e  Big Bend well f i e l d .  
F ie ld  observa t ions  document cond i t ions  which wi l l  i n h i b i t  complete 
mixing wi th in  t h e  well f i e l d  cap tu re  zone. 
" t h e  FMPC o u t f a l l  may Got  n ix  e x t e n s i v e l y  with r i v e r  water  immediately 
in  t h e  v i c i n i t y  of t h e  source" due t o  " t h e  presence of an eddy pool 
immediately downstrean from t h e  o u t f a l l "  on t h e  western s i d e  of t h e  
r i v e r  and a gravel  b a r  t h a t  " s p l i t s  t h e  channel i n t o  two d i s t i n c t  
channels during per iods of low f low".  The concent ra t ion  of uranium, 
t h e r e f o r e ,  i s  probably higher  in t h e  po r t ion  of t he  r i v e r  t h a t  i s  on 
the  ou t s ide  of t h e  B i g  Bend t h a n  t h a t  on t h e  i n s i d e .  Given d a t a  
c o n s t r a i n t s  and groundwater modeling c o n s i d e r a t i o n s ,  DOE decided,  
neve r the l e s s ,  t o  assume complete mixing and a C, of 1 . 3  pCi/L f o r  i t s  
well f i e l d  impact assessment.  

d a t a  a t  t h e  time of t he  s tudy ,  i t s  e f f e c t  may be t o  underest imate  t h e  
inc rease  in  uranium due t o  ind.:ced r i v e r  leakage a t  t h e  western SOWC 

col 1 e c t o r  we1 1 . 

Although STRIPlB i s  s a i d  t o  have been v e r i f i e d  aga ins t  

DOE (p.5-'10) r e p o r t s  t h a t  

While we cons ider  t h i s  assumption t o  be j u s t i f i e d  in  l i e u  of f i e l d  

- c o l l e c t o r - w e l l  and t o  overes t imate  t h e  i n c r e a s e  a t  t h e  e a s t e r n  SOWC _. 

GeoTrans, inc. 
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1 

I t  i s  not  c lear 'why DOE d id  no t  conduct t r a c e r  (dye) experiments ,  

Tracer  experiments conducted under a v a r i e t y  o f  r i v e r  s t a g e  
r a t h e r  than modeling, t o  eva lua te  d i s p e r s i o n  of  t h e  FMPC sewer 
e f f l u e n t .  
condi t ions  w i l l  b e t t e r  d e f i n e  d i s p e r s i o n  a t  t h i s  s i t e  than  modeling. 
Add i t iona l ly ,  i t  may be poss ib l e  t o  use t r a c e r  experiments t o  measure 
t h e  r a t e s  of  induced r i v e r  leakage and f low t o  the  SOWC c o l l e c t o r  
wel l s .  

( c )  S t e a d y - s t a t e  a rea l  ( 2 - D )  groundKater flow modeling was 
conducted t o  quan t i fy  the  sources  of water  pumped by the SOWC c o l l e c t o r  
wel l s  i n  t h e  2 ig  3ei-,d well f i e l d .  
Rather ,  r e s c l t s  of  the  groundwater model, t he  complete-mix r i v e r  model, 
and groundwater uranium d a t a  were i n p u t  t o  simple mixing c a l c u l a t i o n s .  

The a r e a l  flow mclel was c a l i b r a t e d  by matching s imula ted  and 
observed hydrau l i c  heads i n  t he  s tudy  a rea .  Based on t h e  groundwater 
modeling, DOE es t ima tes  t h a t  induced r i v e r  leakage accounts  f o r  76% of  
t h e  18.44 MGD groundwater withdrawn a t  t h e  Big Bend well f i e l d .  
S i m i l a r l y ,  based on a l i m i t e d  s e n s i t i v i t y  a n a l y s i s ,  DOE e s t i m a t e s  t h a t  

S o l u t e  t r a n s p o r t  was no t  modeled. 

de r ived  t h e  por t ion  of groundwater pumped from t h 2  well f i e l d  t h a t  i s  
from induced r i v e r  leakage must range between 72% and 82%. 

I t  may be poss ib l e  t o  expand t h i s  range i f  a more exte'ns 
s e n s i t i v i t y  a n a l y s i s  i s  performed wi th  t he  groundwater model. 
example, by increas ing  a q u i f e r  t r a n s m i s s i v i t y  and recharge r a  

ve 
For 

e va lues ,  
i t  nay be poss ib l e  t o  reasonably s imula t e  t h e  observed hydrau l i c  head 

loxer ing  the  a q u i f e r  t r a n s m i s s i v i t y  and recharge r a t e ,  i t  may be 
necessary t o  inc rease  the  r i v e r  leakage  r a t e  t o  adequately match 
observed hydraul ic  heads.  
recharge va lues  i n p u t  in  the  seven s imula t ions  i n  t h e i r  s e n s i t i v i t y  
a n a l y s i s .  This  may resul t  i n  underest imat ion of  t h e  range o f  
unce r t a in ty  a s soc ia t ed  with mixing c a l c u l a t i o n s  used t o  e v a l u a t e  
impacts o f  uranium in  groundwater and sewer d ischarg?  from FMPC on SOWC 
water qual i t y .  

t h a t  only s i x  percent  of the t o t a l  r i v e r  con t r ibu t ion  [ t o  t h e  SOWC 
c o l l e c t o r  we l l s ]  comes from t h e  r iver  segments downstream from the 

d i s t r i b u t i o n  with a reduced r i v e r  leakage r a t e .  Conversely,  by L 

DOE d i d  not  vary a q u i f e r  t r a n s m i s s i v i t y  and 

D 3 E  (p .3 -26)  r e p o r t s  t h a t  " r e s u l t s  of the c a l i b r a t e d  model show 

f -.-e 
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[FMPC e f f l u e n t  sswer] d i sc t , a r s s  p o i n t "  d u e  " t h e  s t rong regional  
g rad ien t  south of the  c o l l e c t o r  w e l l s  [ t h a t ]  i s  s u f f i c i e n t  t o  m a i n t a i n  
a n e t  southern v e l o c i t y  component." Based on t h e s e  r e s u l t s ,  an 
assessment was made of t he  u ran ium inc rease  i n  pumped groundwater due 
t o  induced leakage of FMPC e f f l u e n t  mixed w i t h  r i v e r  water  using the  
i n p u t  given i n  Table 4 .  
ca lcu la t ed  as 0.0456 x (1.3 p C i / L  - 1.2 pCi /L)  = 0.0046 pCi/L (pp.3-  
2 7 ) ,  which i s  approximately 2% of t h e  es t imated  background groundwater 
concen t r a t ion .  

This uranium concen t r a t ion  i n c r e a s e  i s  

Table 4. DOE Input t o  Assess Uranium Inc rease  a t  the SOWC Wel l .F i e ld .  

Component t o  SOWC Well F ie ld  % Flow U Concent ra t ion  pCi/L 

Induced River Leakage 
Downriver of D i s c h r s e  Pipe,  Qd 4.56 1.3 

Upriver Induced Leakage, Qu 71.44 1.2 

Groundwater c o n t r i b u t i o n ,  Q,, 24.00 0.233 

Calculated uranium concen t r a t ions  i n  groundwater pumped from the  
SOWC wells (C, )  using a g r e a t e r .  range of i n p u t  values  f o r  C , ,  Qd , and 
QG are  given i n  Table 5 .  
f i v e  times g r e a t e r  than t h e  best  e s t ima tes  of DOE i n c r e a s e s  the  value 

As shown, c;sing Qd and C, va lues  t h a t  a r e  

Table 5. Calcula ted  C, Using a Grea ter  Range of Parameter Estimates.  

Compo- Case: 
nent #1 #2 93 #4 #5 #6 #7 iY8 #9 

Qd 4.56 4.56 4.56 1.11 1.11 1.11 22.80 22.80 22.80 
Cr 1.30 2.50 6.53 1.30 2.50 6.53 1.30 2.50 6.53 
QU 71.44 71.44 71.44 74.89 74.89 74.89 53.20 53.20 53.20 
'Sack 1.20 1.20 1.20 -1.20 1.20 1.20 1.20 1.20 1.20 
Q, w 
C, W 

24.00 24.00 24.00 24.00 24.00 24.00 '24.6; 24.00 24.00 
0.233 0.233 0.233 0.233 0.233 0.233 0.233 0.233 0.233 

c w  0.972 1.03 1.22 0.969 0.982 1.02 0.991 1.26 2.18 

... 
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- of C, from 0 .97  t o  2.18. The National Academy of Science has proposed 

a d r inking  water  s tandard of 35 p p b  (23 .5  pCi/L) f o r  uranium and USEPA 
i s  cons ider ing  an even higher  s tandard .  This s e n s i t i v i t y  a n a l y s i s  
i n d i c a t e s  t h a t  i t  i s  highly improbable t h a t  uranium discharged th rough  
t h e  FMPC e f f l u e n t  sewer i n t o  t h e  Great Miami River could inc rease  
groundwater concen t r a t ions  a t  t h e  SOWC c o l l e c t o r  we l l s  t o  t h e  proposed 
s tandard .  Determination of t h e  e f f e c t  of FMPC e f f l u e n t  d i scharge  i n t o  
t h e  r i v e r  o n  uranium concen t r a t ions  i n  groundwater a t  t h e  Big Bend well 
f i e l d  i s  bes t  made by: (1) sampling and a n a l y s i s  of uranium 
concen t r a t ions  in  C , ,  C b a c k ,  C g n ,  -and C,; and ( 2 )  b e t t e r  de te rmina t ion  
of t he  r a t e  of induced r i v e r  leakage in  t h e  v i c i n i t y  of t h e  SOWC wel l s  
by f i e l d  measurements ( i . e .  slug t e s t s  as recommended, poss ib ly  t r a c e r  
t e s t s ,  e t c . ) .  

.- 

5 .  
dimensional model t o  eva lua te  the  sources  of groundwater flowing t o  t h e  
SOWC w e l l s .  
in t r a n s i e n t  s imula t ions )  and K, (used in  layered  s imula t ions )  included 
in t h e  t a b l e ?  

Table 3 . 2 . 5  g ives  t h e  appearence t h a t  DOE. used a t r a n s i e n t ,  t h r e e -  

k'hy a r e  va lues  f o r  po ros i ty  and  s t o r a g e  c o e f f i c i e n t  (used 

6 .  The main s i g n i f i c a n c e  of conducting s e n s i t i v i t y  ana lyses  with t h e  
groundwater model . for  t h i s  app l j ca t ion  i s  t o  determine how t h e  volume 
of water der ived  from t h e  d i f f e r e n c e  sources  (upgradien t  groundwater, 
iipgradient and  downgradient r i v e r  water )  w i l l  change with changing 
parameter e s t i m a t e s .  This  r e s u l t  i s  n o t  given in Table 3 .2 .6 .  

7 .  
'Zons-of - Inf l  uence' Groundwater Model I' d e p i c t s  a 1 ayered flow domain 
Khen only a depth-averaged flow model was used? 

I t  i s  unc lear  why Figure 3 . 2 - 2 ,  t i t l e d  "Conceptual Design f o r  

8.  D O E  (p .3-26)  r e p o r t s  t h a t  t h e  c a l i b r a t e d  model i n d i c a t e s  t h a t  76% 
o f  t he  water  pumped a t  t h e  Big Bend well f i e l d  i s  der ived from induced 
r i v e r  leakacje and  t h a t  only 6% o f  t he  r i v e r  leakage 
of t he  FMPC e f f l u e n t  sewer d ischarge .  How was t h i s  

occurs  downgradient 
q u a n t i t a t i o n  made? 
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9 .  
leakage f a c t o r  be completed as p a r t  o f  t h e  s i t e w i d e  RI/FS." 
t h e  s t a t u s  of t h i s  proposal?  

D O E  (p .4 -4 )  proposes " t h a t  a d i r e c t  f i e l d  de te rmina t ion  o f  the  
What i s  

10.  Although Order 1 4 b  mandates de t e rmina t ion  o f  t h e  impacts of the 
FMPC e f f l u e n t  d i scharge  on the SOVC Big Bend well f i e l d  and o t h e r  major 
product ion well f i e l d s ,  no zone-of - inf luence  assessment was made f o r  
t h e  Alb r igh t  and Wilson withdrawal.  

11. Assessment o f  t h i s  and o t h e r  FMPC i s s u e s  will  be f a c i l i t a t e d  i f - w e  
can access  ( o r ,  p re fe rab ly ,  ob ta in  d i s k e t t e  c o p i e s )  of  DOE'S 
environmental d a t a  bases ( inc lud ing  chemis t ry ,  geology, w a t e r - l e v e l s ,  
well cons t ruc t ion ,  e t c . )  and groundwater modeling input  d a t a  s e t .  What 
a r rangxnents  can be made t o  ob ta in  this  informat ion?  
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