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1.0 WCUTIVE SmMaBY 

During 1984 and e a r l y  1985, Dmes and b o r e  conducted a groundvater  study a t  

t h e  D e p a r a e n t  of Energy's Feed Materials Product ion  Center i n  Pernald,  Ohio. 

n e  o b j e c t i v e  of t h i s  study vas  t o  i d e n t i f y  t h e  source of above-background 

u r a i m  c o n c e n t r a t i o n s ,  vhich have been d e t e c t e d  i n  t h r e e  o f f s i t e  wells 

d o m g r a d i e n t  of t h e  Peed Mate r i a l s  Product ion  Center. In add i t ion ,  if it vas  

concluded t h a t  t h e  Feed Mate r i a l s  Product ion  Center  i 8  t h e  source of t he  

u r a n i m  in t h e  o f f s i t e  ve l l s ,  t h e  s tudy vas t o  recommend remedial measures. 

Findings of t h e  D-es p r o j e c t  are presented  i n  t h r e e  reports-(Task 

A t  t h e  r eques t  of t h e  Safe ty  and Environmental Control Div is ion  of t he  

Department of Energy's 'Oak Ridge Opera t ions  Off ice ,  Oak Ridge Associated 

u n i v e r s i t i e s  con t r ac t ed  wi th  Ms. Charlene Morrov, an  independent consul tan t . in  

t h e  f i e l d s  of hydrology and hazardous waste management, t o  perform an 

independent r ev iev  of t h e  Dames and Moore study. The f ind ings  of t h a t  review 

a r e  presented  i n  t h i s  r epor t .  Included a r e :  

0 An eva lua t ion  of Dames and Moore's Task A, B, and C Reports ;  

0 Discuss ions  of i ncons i s t enc ie s  and inadequacies  i d e n t i f i e d  during the 

eva lua t ion  ; 

0 I d e n t i f i c a t i o n  of add i t iona l  p o t e n t i a l  8ources of groundwater 

contaminat i o n ;  

0 Evaluat ion of the  shor t -  and long-term remediations i d e n t i f i e d  by Dames 

and Moore; and 

0 R e c m e n d a t i o n s  fo r  short-  and long-term needs lac t ions  requi red  t o  

. f u r t h e r  a s s i s t  i n  i d e n t i f i c a t i o n  of sources  and remedial a l t e r n a t i v e s .  

1 3 



1. water flobing into the Storm Sever Outfall Ditch via the Storm Sever 

0utf.11. 

2. Water floving into Paddy's Bun from the Waste Pit Storage Area. 

Bvaluation of Dames and Moore's three task reports revealed inconsistencies and 
inadequacies signif icant enough to raise doubts whether these two sources are 

prharily responsible for the above-background concentrations of uranim in the 

offsite vells. The effectiveness of recommended short- and long-term actions, 

identified by Dames and Moore as enabling remediation of above-background 

concentrations of uranium in the offsite vells, is consequently, also 

questionable. 

Based on information obtained during the reviev, it is the author's opinion 

that the Dames and Moore study provided insufficient site characterization, 

including (1) incomplete identification of potential uranim sources; 

(2) incwplete characterization of potential uranium migration routes; and 

( 3 )  modification of potential uranium sources to include transport mechanisms. 

Also, during the project, implenentation of the established vork plan vas 

modified by alterEation of the groundwater zones monitored; alteration in the 

u m b e r  and location of groundwater and surf ace vater monitoring stations; 

and alteration of pathways monitored. These combined events have resulted in 

an inconsistent and inadequate monitoring program. This, in turn, has resulted 

in a remedial action selection process, vhich identified "sources" that are, in 

actuality, transport mechanisms, vhile primary sources and other transport 

mechanisms renain unqualified. Thus, Dames and Moore has identified corrective 
measures that o not address primary release mechanism rm primary sources 

and that therefore may be ineffectual. 

1 ~--_________. 

0 - I 

I - LL-f-<,d;-m, . 

I Dames and Moore di d  not distinguish betveen actual onsite sources of uranium 

and the transport mechanisms responsible for movement of uranium from those 

sources. As a result, primary sources and other transport mechanisms remain 

2 



/--+.J*tf14- . . . 
-qua l i f ied ,  a s  do r i t e - s p e c i f i c  Cor rec t ive  mearurer .  Although r e r u l t r  f r a  

t h e  r tudp hme-allorcd i d e n t i f  i c r t i o n  Of p r i n c i p a l  t r l n r p o r t  e e c h a n i q ,  they 

h.ve not  a l loued  i d e n t i f i c a t i o n  of rpcc i f  i c  rourccr  o r  c o r r e c t i v e  r e a r u r e s  

becaure Dmes and b o r e  d id  not’ c o l l e c t  P z a ’ t h a t  vould enable  

q u a n t i f i c a t i o n  of t h e  percentage of uranium o r i g i n a t i n g  from each source area. 

The a p p l i c a t i o n  of rpec i f  i c  c o r r e c t i v e  measures theref  o r e  r e q u i r e s  a d d i t i o n a l  

P 

. d a t a  c o l l e c t i o n .  

Recommendat i ons  

Completion of t h r e e  t a s k s  i s  recammended t o  f u l f i l l  t h e  o r i g i n a l  scope of work 
and o b j e c t i v e s  of t h i s  s tudy.  These t a s k s  are: 

1. Determine d i r e c t  sources  and t r a n s p o r t  mechanisms r e spons ib l e  for 

hydrologic  release of uranium from t h e  Feed X a t e r i a l s  Product ion Center.  

. 
2. Estimate t h e  percent  uranium c o n t r i b u t i o n  from each of those sources.  m u 3 .  Se lec t  s i t e - s p e c i f i c  r ened ia l  acti.o_ns d i r e c t e d  a t  t r a n s p o r t  mechanisms 

/ . .  
r e spons ib l e  f o r  uranium r e l e a s e  from primary sources./ -5 k*cj k && / 
0- 

S p e c i f i c  recommendations for  the  monitor ing program during reassessment of 

p o t e n t i a l  sources and migra t ion  rou te s  inc lude :  

1. Res t ruc ture  the  monitoring program t o  enable  assessment of ind iv idua l  

sources and pathvay 6 .  

2. Conduct hydrogeologic c h a r a c t e r i z a t i o n  of the  vadose zoae ( s u r f i c i a l  

t i l l ) .  

3 .  Supplement the monitoring program t o  enable assessment of a l l  

groundwater t ranspor  t rout  e6 . 
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S p e c i f i c  r c c a ~ l ~ e n d r t i o n r  f o r  a d d i t i o n a l  r t u d i e s  include:  
/ 

1. 

2. 

3 .  

4 .  

5 .  

6 .  

Conduct a c h a r r c t c r i r a t i o n  of t h e  Area, o p e c i f i c a l l y ,  t h e  a i .  Waste 

Storage P i t a ,  t h e  C leane l l ,  t h e  t v o  K-65 Storage S i l o s ,  and t h e  Metal 

Oxide S i lo .  

Conduct a C h a r a c t e r i z a t i o n  of t h e  Plyash Pi les .  

Conduct a bench-scale s tudy examining the  l e a c h a b i l i t y  of uranium i n  

s o i l  scrmples taken from s e l e c t e d  l o c a t i o n s  i n  t h e  P l a n t  Product ion a rea ,  

us ing  deionized,  ground- and s u r f a c e  waters.  Th i s  should e i t h e r  s e n e  

t o  r e f u t e  or  add credence t o  t h e  "runoff from t h e  P l a n t  Product ion Area" 

t r a n s p o r t  pathway. 

Supplenent c h a r a c t e r i z a t i o n  of t h e  s i t e  including development of a water 

budget.  * 

E s t a b l i s h  the  p e r c e n t  s o l u b i l i t y  of uranium conta ined  i n  s t r e -  

sediment. 

S p e c i f i c  recommendations f o r  remedial  a c t i o n s  include: 

1. 

2.  

3 .  

4 .  

Impl-ent remedial  a c t i o n s  f o r  a c t i v e  and i n a c t i v e ' P l y a s h  P i l e s .  

Cease waste c o n t r i b u t i o n s  t o  Chemical Waste P i t  5 and t h e  C lea rve l l .  

Impl-ent remedial a c t i o n s  i n  Chenical Waste P i t  Area. 9 14 
7 Es tab l i sh  e f f e c t i v e  groundvater  con t ro l s  i n  the Chemical Waste P i t  Area. 

4 io 



2.0 DISCUSSIOR OF PIllDIRGS 

2.1 B8cktnroun d 

The Feed Materials Product ion Center ( m c )  i S  operated by RLO, Inc . ,  

f o r  t he  Department of Energy (DOE),  t o  produce p u r i f i e d  u r a n i n  and 

uranium cmpounds.  Wastes generated dur ing  process ing  are placed o a s i t e  

i n  rubber- and c lay- l ined  p i t s  and i n  l a r g e  tanks  i n  t h e  Chaaical Waste 

P i t  (CUP) Area, l oca t ed  northwest of t h e  P l a n t  Production &ea (PPA). 

In December 1981, du r ing  r o u t i n e  monitor ing,  NLO noted t h e  occurrence of 

above-background levels of uranium i n  t h r e e  o f f s i t e  domestic veils. 

These wells and o t h e r  wells were sampled by t h e  U.S. Geological  Sumey 

(USGS) i n  August 1982 f o r  uranium and o t h e r  c o n s t i t u e n t s ;  t h e  USGS 

p r o g r m  d i d  not  a l l o v  f o r  de te rmina t ion  of t h e  exact  p o i n t  of o r i g i n  f o r  

t h e  o f f s i t e  uranium. A groundwater s tudy was i n i t i a t e d  by NLO and 

conducted dur ing  1984 by Dames and b o r e  (DH).  The purpose of t h e  s tudy 

was t o  i d e n t i f y  t h e  aources f o r  t h e  above-background concen t r a t ions  of 

uranium i n  t h e  t h r e e  o f f s i t e  wells. Oak Ridge Associated U n i v e r s i t i e s  

(OBAU) was reques ted  by DOE.8 Oak Ridge Operat ions Of f i ce  t o  provide a 

t echn ica l  assessment  of DH's study. 

2.2  Scope of Work 

Bn i n i t i a l  overv iev  was made of information contained i n  DH's most 

cu r ren t  Task A, B ,  and C Draf t  Reports.  The contex ts  of these  r e p o r t s  

were compared w i t h  one another  and with Dli's charge,  f o r  consis tency.  A 

t echn ica l  r ev iev  s e s s i o n  vas then held a t  t he  P W C  on June 13, 1985. 

n e  review vas  conducted by Charlene Morrov ( C H ) ,  an independent 

/ 

consu l t an t  (IC) i n  environmental engineer ing r e t a ined  by OBAU.  

Representa t ives  from DOE,  NLO, and DW t h a t  p a r t i c i p a t e d  in  the  review 

a r e  l i s t e d  i n  Appendix A. An approximate t r a n s c r i p t  of comments-made 

dur ing  t h e  r ev iev  i s  presented i n  Appendix B. 
8-.--L - . -  --- 

/ - bcler 
-h -- 

Information obta ined  during t h e  rev iev  se s s ion  vas  evaluated and 

compared t o  i n f o m a t i o n  obtained during i n i t i a l  overviev,  as v e l 1  a s  t o  

information obtained during overview of DN's Task C Fina l  Report. A 

5 
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incomplete characterization of potential uranium migration routes; and 

modification of potential uranium sources to include traneport 

mechanisms. Also, the established work plan for site monitoring vas 

2.3 

discussioU of f indingr war then prepared. Bec-cndationr for further 

vort were made, bared on there findings. 

Overview of DM.8 Remedial Action Selection Procerr 

m e  purposes of the DX study were to identify the source or sources of 
the above-background levels of uranium in the offsite vellr, and if it 

vas concluded that the FHPC is the source of the uranim well 

contamination, to recammend remedial meausres. The DM study was divided 
into three tasks. Task A consisted of a r w i w  of eristing literature 

and enabled initial site characterization. Task B consisted of a work 
plan to be followed during site monitoring. Field work consisted of 

installation, development, and monitoring of 23 wells. Monitoring of 13 

existing NLO wells vas also performed by 'DM, and a modeling study 

characterizing contaminant movement was conducted. .Task C consisted of 
the final report, which identified two VHPC sources for the offeite 

uranium and presented recommended renedial measures. 

Id 



oechanitms f r w  primary sources. 

Specific deficiencies noted in the DX Tasks that support these opinions 

are outlined in the following sections. 

2.3.1 Site Characterization 

Introduction: Site characteristics are important criteria for 

selection of the best remedial approaches. Data should include 

general site- characteristics such as geology, hydrology, 

meteorology, and more specific characteristics such as waste 

types,-amounts, and methods of disposal. The major objectives of 

such characterization are the establishment of (1) what bas 

potential to migrate, (2)  identification of the sources where it 

has potential to migrate from, and ( 3 )  location of the potential 
pathways along vhich such migration can occur. 

At the FUPC, it is possible for uranium to be transported to 

offsite groundwater from an onsite source through air, surface 

water, or groundwater transport. These transport processes 

involve an initial transformation to a more mobile phase. 

Critical pathvays for uranium at the FMPC have been demonstrated 

to be hydrologic, either by surface water or groundwater 

transport mechanisms. There are many potential hydraulic 

transport processes by which uranium can be mobilized, dependent 

upon site characteristics. For example, uranium leachate may 

travel laterally and energe as surface seepage, or it may travel 

dovnvard (vertically) to contaminate groundwater, depending upon 

localized geology. Generically, hydrologic transport processes 

can include the following: 

0 

1. Leaching; separation of soluble vaste constituents by contact 

with vater. 

7 



2. Seepage; h o r i z o n t a l  movement of l eacha te ,  8ur face  va te r ,  o r  

groundvater  . 

It i s  important t o  recognize  the  hydraul ic  i n t e r r e l a t i o n s h i p  betveen 

s u r f a c e  vater and groundwater and t o  r e a l i z e  t h a t  e i t h e r  can lead  t o  .the 

contamination of t he  o t h e r ,  v i a  any of these  gener ic  processes ,  given 
I 

@ ilunof f ;  movenent of 1e8ch8te ,  8urf ace reepage o r  p a r t i c u l a t e s  

by su r face  water. 

4 .  I d i l t r a t i o n ;  p e r c o l a t i o n  of su r face  water r e s u l t i n g  i n  

l eacha te  movement. 

@ Discharge; movement ac ross  t h e  mater t a b l e  surf  ace ;  

discharged groundwater may reach su r face  water. 

Becharge; recharged s u r f a c e  vater may reach groundwater. 0 

Findings:  Upon examination, Dn's s i t e  c h a r a c t e r i z a t i o n  e f f o r t  vas  

considered t o  be lack ing  f o r  t h e  f o l l o v i n g  reasons: 

1. P o t e n t i a l  sources  i d e n t i f i e d  by DH do not inc lude  a l l  

p o t e n t i a l  o n s i t e  uranium sources.  

S p e c i f i c a l l y ,  t h e r e  a r e  f i v e  processes which can lead t o  

i n i t i a l  uranium r e l e a s e  from a source by a hydrologic pathvay 

a t  the  M C .  

a. Seepage from unlined lagoons and o the r  su r face  
impoundments. Seepage can a f f e c t  the  shallow (perched)  
groundwater regime o r  can discharge t o  the  ground 
s u r f  ace.  

b .  Improper l a n d f i l l i n g ,  r e s u l t i n g  in  leacha te  movement t o  
su r f  ace o r  groundwater. 

c .  Leaks in p ipes ,  process equipment, and s torage tanks.  

8 
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d. Improper r u r f a c e  and r u b r u r f r c e  d i r p o r a l ,  r e s u l t i n g  i n  
runoff o r  groundv8ter recharge.  

e. Accident81 r p i l l r ,  t e s u l t i n g  i n  runoff o r  groundwater 
rech8rge.  NO s p i l l s  Of any cons ide rab le  magnitude heve 
been r e f e r r e d  t o  i n  observed l i t e r a t u r e ,  nor 
acknowledged by any v a s t e  management s t a f  f .  

The e f f e c t  of t hese  processes '  on i nd iv idua l  FUPC sources  is  

o u t l i n e d  i n  Table 2-1. Once uranium i s  r e l eased  from a source it 

can e i t h e r  move i n t o  t h e  groundwater system o r  be discharged t o  

sur f  ace v a t  e r .  

P o t e n t i a l  source areas i n i t i a l l y  considered by DM are ind ica t ed  

i n  F igu re  2-1; they are t h e  PPA, t h e  CWP Area, t h e  Scrap Metal 

P i l e  ( inc luded  i n  t h e  PPA), t h e  active and i n a c t i v e  Flyash P i l e a ,  

and waters flowing i n  PR and t h e  SSOD. Those sources  contained 

i n  t h e  a r e a s  def ined  as p o t e n t i a l  source  areas considered by DM 
(F igure  1-2, Task C2) a r e  i d e n t i f i e d  i n  Table 2-1 by having the  

q u a l i f i e r  "1" placed after them. I t  i s  not  c l e a r  i f  sane of t he  

sources  loca t ed  v i t h i n  t h e  areas des igna ted  as sources  by DM were 

considered t o  be p o t e n t i a l  c o n t r i b u t o r s ,  f o r  example, t he  . 

C l e a r v e l l  and t h e  Burn P i t .  I n  a d d i t i o n ,  no d i s t i n c t i o n  is made 

between t h e  copper and f e r r o u s  Scrap Metal Pi les .  

Sources in  Table 2-1 t h a t  were not i d e n t i f i e d  by DM inc lude  t h e  

t r a n s f e r  l i n e s ,  non-routine l i q u i d  d i scha rges ,  K-65 Tanks, Metal 

Oxide S i l o ,  and inc ine ra to r .  A br i e f  d i scuss ion  of these 

sources ,  shown of Figure 2-2, f o l l o v s :  

Transfer  Lines:  Liquid e f f l u e n t  l i n e s  a t  the  FHPC have been i n  

p lace  from 20-30 years ,  on the  average. These l i n e s  t r a v e r s e  a 

major po r t ion  of the P W C  s i t e .  The l i n e  o r i g i n a t i n g  a t  the 

General Smp goes v e s t  t o  t he  K-65 Area, no r th  t o  the  CWP Area, 

and then t r a v e l s  e a s t  from the  Clearwel l  t o  t h e  combined e f f l u e n t  

I 
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EXPLANATIONS 

'm POTENTIAL SOCRCE A a E A  

! 

PRELIYINARY IMNTIFICATION W POTENTIAL SOUCICES 
C O Q  T W E  & I O V E - B & C K U O L U D  CONCLNTRATIDYS 

I N  TmE T e E E  O I l S l T E  WELLS 

FIGURE 2-1. Potent ia l  Source Areas I n l t l a l l p  Considered by Dames and 
Hoore. 

Source:' Task C2) 11 



TO RIVER 

F I G U R E  2-2 .  Location of Potential Uranium Sources. 

(Source: PHPC 1984) 12 
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Figure  2-3. "his l i n e  then extend8 8me 

4,000 f t  underground, going t o  t h e  GXR.  It  i o  l i k e l y  t h a t  t hese  

l i nes  have developed cracks  or have separa ted  i n  p l aces ,  a l l o v i n g  

f o r  roes of e f f l u e n t  t o  r h a l l o v  groundvater  o r  f o r  i n f i l t r a t i o n  

of ura ium-bear ing  groundvater  i n t o  t h e  l i n e s .  Po r t ions  of t he  

e x i s t i n g  t r a n s f e r  l i n e  (approximately 2,000 f t )  t h a t  extend from 

t h e  General  S m p  t o  CWP 5 have been i n  p lace  (underground) s i n c e  

1959 a per iod  of 26 years .  No f l o v  balance has been e s t a b l i s h e d  

f o r  t h i s  sys t en  t o  a s s e s s  leakage.  Another reason support ing 

t h i s  source i s  t h a t  t h e  SSOD has an observable  f l o v  which i s  

cont inuous  even i n  dry pe r iods  (ORAU 1985). This  may be due t o  

perched groundvater  e n t e r i n g  f r a c t u r e s  i n  t h e  SSO l i n e .  The 

concen t r a t ion  of uranium i n  the  d ischarge  remains a t  or above 1 
mg/l ( r e f e r  t o  Appendix B, p. B-11). Also, t h e  above-ground 

e f f l u e n t  l i n e ,  extending from Process  Bui lding 4 t o  t h e  General 

Sump, has  been c losed  permanently, due t o  t h e  line's 1ack.of  

i n t e g r i t y .  Waste i s  now t r anspor t ed  t o  t h e  General Sump v i a  tank 

t r u c k  every t h r e e  t o  four  days. 

f 

Non-Routine Discharges : The occurrence 

t o  PB has not  been docmented  by DH (p .  

of contaminated groundvater f r a n  Well 

c a r r i e d  out  i n  the  e a r l y  1960's (Eye 
?=ping was i n t e r c e p t i o n  of contaminated groundwater moving f tom 

the  CWP Area toward PP wel l s  (PI, P2, P3). Well 1s was i n s t a l l e d  

s p e c i f i c a l l y  t o  a l l o v  per iods  of continuous pumping of t h e  

contaminated groundwater a t  r a t e s  of from 50 t o  220 gpm over a 23 

year per iod .  The l o c a t i o n  of Wells 1s and Id i s  shown i n  Figure 

2-4, r e l a t i v e  to  the CUP Area and the  P lan t  Product ion we l l s .  

13  I? 



(Source: EG6G 1981) - 
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2-4.  Locat ion of Test Wells 1s ( T l s )  and Id (Tld). 

(Source: NLO 1984) . 
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Although observed h e 1 8  of uranium were r e p o r t e d l y  lw, t h i r  

p m p i n g  i s  importance becaurc:  

rl/ 
C l  levels approached 2,500 n g / l  i n i t i a l l y .  

b. A f t e r  prolonged pumping, C 1  levels f a i l e d  to 
f a l l  any lover than 800 rng 

e o l u b i  Q i t y .  
c.  Bigh B levels are assoc ia ted  w i t h  high u r a n i m  

d. Pumping was maintained over an extended time frame 
( y e a r s ) ,  du r ing  vhich  monitor ing f o r  uranium vas 
in f r equen t .  

e. 95 lG of c & n L a  groundwater may have been 
d ischarged  v i a  t h i s  rou te  i n  a s i n g l e  yea r  ( refer  to  
Appendix C,  page C-6). 

f .  U r a n i m d a t a  are fragmented; r e p r e s e n t a t i v e  u r a n i m  
d a t a  do not  exist f o r  most pumping per iods .  

K-65 Tanks: The composition of t he  K-65 r e s i d u e s  i s  q k t e  

v a r i a b l e .  Although t h e  primary rad ionucl ides  a re  Ra-226, Pb-214, 

Bi-214, and Pb-210, uranium i s  a l s o  present  in t h e  vaste. Theae 

tanks can be considered as p o t e n t i a l  sources f o r  uranium because 

(1) t h e  i n t e g r i t y  of t h e  tanks i s  ques t ionab le  (ORAU 1985);  ( 2 )  

t h e  h igh-grade  ( 3 5 4 0 %  11308) of the o r i g i n a l  u r a n i m  ore sugges ts  

t h a t  aon-negl ig ib le  q u a n t i t i e s  of U-235 daughters  may have 

accumulated i n  t h e  o r e  before  i t  vas mined and processed ( O W L  

1985);  ( 3 )  and repor ted  concentrat ions of fou r  0-235 s e r i e s  

rad ionucl ides  vere 10,000 pCi/g (Anderson 1981). 

Uetal  Oxide S i l o :  This  s i l o  conta ins  t a i l i n g s  or  res idues  

s imi l a r  t o  those- i n  t h e  K-65 Tanks, al though t h e i r  o r i g i n  i s  

r e f i n e r y  o p e r a t i o n s  a t  t h e  FMPC ( B a t t e l l e  1981).  The concerns are 

t he re fo re  s i m i l a r  i n  na tu re  t o  those assoc ia ted  v i t h  t h e  K-65 

Tanks. 

16 3 a  



r o i l  are l o c a t e d  i n  a f i e l d  j u r t  tar t  of t h e  S I P  near PAM 3 (om 
1985). Th i s  i s  t h e  r e r u l t  of d e p o r i t i o n  from p a r t  i n c i n e r a t i o n  

p r a c t i c e s  i n  t h e  STP area. 

2 .  P o t e n t i a l  sources  i d e n t i f i e d  by DM i nc lude  t r a n s p o r t  

mechanisms . 

DM does no t  d i s t i n g u i s h  between a c t u a l  o n s i t e  sources  f o r  

uranium and t h e  t r a n s p o r t  mechanisms r e s p o n s i b l e  f o r  movement 

of u r a n i m  from those  sources.  Sources are p o i n t s  of o r i g i n  

f o r  a contaminant,  vh ich  in t h i s  case -is u r a n i m .  Sources  a t  

t h e  F k P C  s e r v e  as i n i t i a l  en t ry  p o i n t s  f o r  uranirm i n t o  the  

l o c a l  envirounent .  DH's i nc lus ion  of "waters f lowing i n t o  

..; PR and the  SSOD" (p .  1-4, Task CZ) as  t h e  source having 

t h e  h ighes t  p o t e n t i a l  t o  c u r r e n t l y  c o n t r i b u t e  u r a n i m  

i n d i c a t e s  t h a t  t r a n s p o r t  mechanims were included when 

d e f i n i n g   source^. Such waters  could seme as t r u e  sources  f o r  . 

uranium, e i t h e r  by l i qu id  e f f l u e n t  caning f rm a 

c 
rout ine lnon-rout ine  discharge,  o r  from an acc iden ta l  s p i l l .  

Reasons suppor t ing  exc lus ion  of t hese  two means are :  

a.  There have never been any r o u t i n e  d i scha rges  of l i q u i d  
e f f l u e n t  t o  the  SSOD or PR. Eff luen t  from each of the 
ind iv idua l  product ion p l a n t s  i s  c o l l e c t e d  and t r e a t e d  a t  
a c e n t r a l  f a c i l i t y ,  the  General Smp,  then  combined with 
o t h e r  waste  streams and discharged t o  t h e  GHR (NLO 1984).  

The only non-routine discharge t h a t  has  been acknowledged 
by NLO i s  t h e  pumping of groundwater from Well 1 s  
d i r e c t l y  i n t o  PR. This pumping p rocess  was permanently 
ha l t ed  i n  1984. 

J b. 

c.  There have been no acc identa l  s p i l l s  repor ted  by N L O  t h a t  
could have a f f ec t ed  e i t h e r  the  SSOD o r  PR (p .  2-34, Task 
8 2 ) .  

1 7  23 
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mu,,  no 8cchaninr  s r i r t e  which would enable  the  vaterr  

t h m s e l v e s  t o  serve as a U r U i U m  rourcc.  Uranirm does not 

o r i g i m t e  i n  e i t h e r  t h e  SSOD o r  PR. In concurrence wi th  t h i r  

o b r e m a t i o n ,  bo th  rout ine /non-rout ine  d i r cha rgcs  (p. 2-14, Task 
/h (a) and a c c i d e n t a l  e p i l l s  (pa 2-34, Task A 3  have been d i m i s e e d  

by DH as p o t e n t i a l  sources  f o r  u r a n i m  i n  PB. Accidental  s p i l l s  

have a l s o  been s i m i l a r l y  dismissed as sources  f o r  =ani- i n  the  

1 

,- .? 
SSOD (p. 2-34, 
recognizee a d i r e c t  

SSOD (p .  2-14, Task , un t rea t ed  surf  ace runoff .  

con t r ad ic t ion  t o  t h i s ,  DH ' 
I >  of ur&$earing vaters i n t o  t h e  +; 5 

The o r i g i n  of t h i s  runoff i s  t h e  PPA, al though t h e  ma jo r i ty  of 

0 3 8  

B -, 

runoff  from t h i s  area i e  c o l l e c t e d  by storm d r a i n s  and d i r e c t e d  

t o  t h e  Storm Sever L i f t  S t a t i o n ,  then  pumped t o  t h e  GnB. During 

pe r iods  of int .ense p"1 r a i n f a l l ,  t h e  capac i ty  of t h e  l i f t  s t a t i o n  is 
exceeded and t h e  excess  runoff  i s  d i r e c t e d  by undergroqnd 

t r a n s f e r  l i n e s  t o  an o u t f a l l  on t h e  SSOD (p. 4-4, Task C2) .  Once 

they have picked up uranium by con tac t ing  an o n s i t e  source such 

as contaminated s o i l ,  r oo f tops ,  a s p h a l t ,  or  an exposed waste 

I p i l e ,  t h e  vaters en te r ing  t h e  SSOD can Beme t o  t r a n s p o r t  u r a n i m  

o f f s i t e .  They a r e  not  d i r e c t  sources ,  hovwer .  st,'- .c"..\ &&fi;:> 
f I r M h 1  

The r ecogn i t ion  of t h e  SSO discharge  as  a d i r e c t  source fwl"'%i f o r  
Y '  sten from the  f a c t  t h a t  under Nat ional  P o l l u t a n t  w, 

El imina t ion  S y s t e n  (NPDES) r u l e s ,  t h i s  d i scharge  i; 4 
considered t o  be a non-point, o r  secondary source.  Permi t t ing  of 

non-point sources  vas  incorpora ted  i n t o  NPDES when i t  vas 

t h a t  runoff vas as s i g n i f i c a n t  a con t r ibu to r  t o  v a t e r  

q u a l i t y  degrada t ion  a s  d i r e c t  d i scharge  of process  e f f l u e n t ,  i n  

many i n s t ances .  Another s i t u a t i o n  t h a t  r e s u l t  be considered i s  

t h a t  s,me p o r t i o n s  of t he  PPA d r a i n  t o  sur face  d i t ches  vhich  go 

d i r e c t l y  t o  Paddy's Run. 

18 

2Y 



u n t r e a t e d  r u r f r c e  runoff m r n a t i n g  f r m  t h e  S80 pipe  rhould not  

be conr idered  a d i r e c t  d i r ch r rge .  The o u t f a l l  p i p e  r h p l y  remres 

t o  c o n c e n t r a t e  t h e  d iecharge  of runoff  f r a a  t h e  PPA at  r r i n g l e  

po in t  on t h e  SSOD. I f  t h e  o u t f a l l  p i p e  and rsrociated c o l l e c t i o n  

eys ten  d i d  no t  exist, runoff from t h e  PPI would s t i l l  d r a i n  i n t o  

t h e  SSOD, j u s t  as runoff from t h e  Area p r e s e n t l y  d r a i n s  i n ,  

p a r t ,  t o  PB (p .  4-5, Taek C2) .  During t h e  t echn ica l  reviev 
s e s s i o n ,  DW concurred v i t h  t h e  obse rva t ion  t h a t  t hese  waters are 

t r a n e p o r t  mechanims (refer t o  Appendix B, p. B-21, but  t h a t  they 

cons ide r  t r a n s p o r t  mechanisms t o  be eources.  

3 .  DW does no t  coneider  a l l  a v a i l a b l e  t r a n e p o r t  mechanims. 

Cons idera t ion  of c e r t a i n  t r a n s p o r t  mechanisms i s  e r r a t i c  and 

i n c o n s i s t e n t  be tv  docunents. 8 e 

Although not  s p e c i f i c a l l y  s ta ted,  i t  is i m p l i c i t  t h a t  DH 
focused on two major t r a n e p o r t  mechanisms : groundvater 

t r a n s p o r t  by d i r e c t  hydrologic  in t e rconnec t ion  from the  

source  area t o  t h e  area of t h e  o f f s i t e  wells, and eur face  

vater  t r a n s p o r t  of uranium-bearing runoff water t o  a p o i n t  of 

hydro logic  in te rconnec t ion  v i t h  groundwater (p. 4-3, Task 

C2) .  This approach does no t  t ake  i n t o  account c e r t a i n  

t r a n s p o r t  mechanisms such a s  seepage of sha l  lov,  

uranium-bearing groundwater i n t o  sur face  v a t e r ;  an example cf 

i n d i r e c t  groundvater t ranspor t  through hydrologic  connection 

v i t h  su r face  s t reams,  vhich a r e  i n  t u r n  hydro logica l ly  

connected t o  o f f s i t e  grouadvater.  

In a d d i t i o n ,  t h i s  approach i s  incone i s t en t  wi th  Taeks A 2  and 

B2, vhich  both s t a t e  t h a t  t h e  major focus of the  

i n v e s t i g a t i o n  vi11 be on the  s u r f i c i a l  till l aye r  (p .  E - 2 ,  

Task 8 2 ;  p. 2 - 1 ,  Taek B2). Two of t h e  major support ing 

reasons  given by DH for such a focus a r e  t h a t  a l l  waste 

19 ?S 
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I n  

u n i t s  are contained i n  t h e  s u r f i c i a l  till, and t h e  susp ic ion  

t h a t  groundwater perched i n  t h i s  zone near t h e  CUP Area m y  

be  beeping i n t o  PRO 

Again, a l though not  s p e c i f i c a l l y  r t a t e d ,  i t  i s  i m p l i c i t  t h a t  

DM considered c e r t a i n  t r a n s p o r t  mechanisms f o r  t h e  release of 
uranium-bearing vater from the  source areas. References t o  

t h e s e  mechanisms a r e  i n c o n s i s t e n t  between Task A2 and Task 

C2, as ou t l ined  i n  Table 2-2. Several  apparent  a n m a l i e s  

which e x i s t  a r e  : 

a. 

b. 

C .  

d. 

Although one source area is defined as inc lud ing  vaters 
and sediments in Task C 2  (p.  4-31, d i s s o l u t i o n  f r w  
sediments i s  not  r e f e r r e d  t o  as a release mechanism a t  
any p o i n t  i n  Task C 2 .  

Seepage of groundwater i s  considered as a p o t e n t i a l  
t r a n s p o r t  mechanim f o r  uranium f r a n  a l l  B O U r C e S  i n  T p k  
82 ,  but not  r e f e r r e d  t o  as a p o t e n t i a l  mechanism f o r  
uranium r e l e a s e  f r a n  any source in Task C 2 .  

Overland flow i s  not  considered as a p o t e n t i a l  t r a n s p o r t  
mechanism f o r  release of uranirrP from t h e  CUP Area i n  
Task 82, but  i s  r e f e r r e d  t o  as such i n  Task C2. 

No mention of any t r a n s p o r t  mechanism re spons ib l e  f o r  
r e l e a s e  of u r a n i m  from t h e  F l y a d S c r a p  Metal P i l e s  i s  
made i n  Task C2, except t o  sap t h a t  d a t a  from 
domgrad ien t  groundvater sampling allow d i smis sa l  of the  
P i l e s  a s  sources (p .  4-9, Task C 2 ) .  

a d d i t i o n  t o  t h e  th ree  d e f i c i e n c i e s  out l ined  i n  the  preceeding 

pages,  t h e r e  a r e  i n c o a s i s t e a c i e s  vhich add confusion t o  &he 

processes  involved i n  DH's s i t e  cha rac t e r i za t ion .  The major one 

eue&a-l-sour-ces vere  modified and were is t h a t  i d e n t i f i e d  
\ orders  of hpor tance \ in  the seve ra l  DH 

B1, B2, C 1 ,  and C 2 b .  Table 2-3 

\ 
The f i n a l  s e 1-ec t-ion of po t e n t  i a 1 

\ 

r sources  and the  assigned imp0 tance of each remain unacknovledged 

and unsubs t an t i  a t  ed . 
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The Task C2 Fin81 Report i s  bared on vort  planned and performed 

dur ing  faaka A 8nd B; h w w e r ,  t h e  T88k A axid B Reports r a n a i n  i'n 
dr.ft fo- and have not  been modified i n  roch a manner so 88 to  

be  c o n a i r t e n t  wi th  Task C2 vork. The Task A2 d i s c u r r i o n  

(Sec t ion  4 )  which s u b s t a n t i a t e s  t h e  assigned importance of each 

p o t e n t i a l  source does not  correspond t o  t h e  sources  a s  g iven  i n  

Task C 2  (p. 4-31, al though the  Task A2 Report i s  r e fe renced  on 
p. 4-3 i n  Task C 2 .  Also, t h e  Tank C 2  Report (p.  1-3; p. 4-3)  

l i s t s  t h e  f i v e  p o t e n t i a l  sources  ( i n  o r d e r  of importance) ,  which 

were i d e n t i f i e d  p r i o r  t o  performance of f i e l d  work under Task A. 

In a c t u a l i t y ,  t h e  Task A2 Report (p.  4-31 i d e n t i f i e s  t h e s e  same 

p o t e n t i a l  sources  i n  a s l i g h t l y  d i f f e r e n t  o rde r  of importance.  

These ~ame f i v e  p o t e n t i a l  sources  a r e  again i d e n t i f i e d  i n  t h e  

Task 8 2  Report (p .  1-11. I t  is no t  un t i l  t h e  Task C 1  Report 

(p .  4 - 2 )  t h a t  t h e  order  becomes t h a t  which was s t a t e d  i n  Task C2 

(p. 4-3)  as being t h e  o rde r  given i n  Task A2. 

Although DM s t a t e s  i n  Task C 2  (p.  4-31 t h a t  p o t e n t i a l  sources  

were i n i t i a l l y  i d e n t i f i e d  i n  Task A us ing  t h r e e  c r i t e r i a ,  they do 

no t  acknovledge t h a t  any d i f f e r e n c e  e x i s t e  betveen t h e  o r d e r  of 

importance assigned t o  sources  i n  Task A and t h e  o r d e r  of 
importance assigned i n  Task C. They accordingly do not  d i s c u s s  

the  f a c t o r s  which led t o  these  reassignments,  based on those  

t h r e e  c r i t e r i a .  

S t i l l  another  problem a rea  noted i s  t h a t  t h e  p o t e n t i a l  Bources 

i d e n t i f i e d  by DM possess  d i f f e r i n g  l e v e l s  of s ign i f i cance .  Tvo 
of the  f i v e  p o t e n t i a l  sources  def ined  by DH ( p .  4-3, Task CZ), 

t h e  'PPA and t h e  CWP Area, a r e  i n  r e a l i t y  source a r e a s  which 

con ta in  a number of s p e c i f i c  sources  wi th in  t h e i r  boundaries .  

Another t v o ,  the .  Flyash P i l e s  and the  Scrap Metal P i l e ,  a r e  

s p e c i f i c  sources .  The f i n a l  source defined by DH as  v a t e r s  and 

sediments contained i n  PB and t h e  SSOD c w b i n e s  a d i r e c t  source ,  

sediments,  v i t h  a t r anspor t  mechanism, v a t e r s  flowing i n t o  PR and 

the  SSOD. 
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n e  inco rpora t ion  of such i n q u a l i t y  when def i n i n g  source8 lead8 

t o  r t r u c t u r a l  d i f f i c u l t y  du r ing  the  process  of de te rmining  which 

rources  are a c t u a l l y  r e r p o n r i b l e  f o r  urani-  rclcarc. For 

a m p l e ,  i f  sediments and waters f l o v i n g  i n t o  PB and the  SSOD 
d e t e m i n e d  t o  be a c o n t r i b u t i n g  source,  what i s  the  r e a l  

con t r ibu to r  of uranium? 1 8  i t  sediments? Is i t  runoff  frm t he  

ppA? Is i t  seepage of l e a c h a t e  waters from t h e  PPI i n t o  the  

SSOD? Is it  i n f i l t r a t i o n  from contsPlinated groundwater in the  - 

PPI?  Is it runoff  from t h e  CUP Area? Is i t  seepage of leacha te  

v a t e r s  from t h e  CWP Area i n t o  PR? 

.. 
2.3..2 S i t e  Monitoring 

In t roduc t ion :  A vel1 planned monitor ing program allovs compilat ion of 

s i t e - s p e c i f i c  d a t a  which vi11 i n d i c a t e  t h e  n a t u r e  and exten t  of 

contamination from sources  and mig ra t ion  pathways i d e n t i f i e d  during s i t e  

c h a r a c t e r i z a t i o n .  Informat ion  must be obtained f o r  groundvater and 

s u r f a c e  v a t e r  contaminat ion by s e l e c t i v e l y  monitor ing v e l l e , -  spr ings ,  

seeps ,  and su r face  vaters. S o i l  samples should a l s o  be taken. The 

i n i t i a l  ob jec t ive  of such monitor ing i s  t o  i d e n t i f y  t h e  c r i t i c a l  . 

b 

migra t ion  rou te s  and sources .  A f t e r  e s t ab l i sh ing  t h a t  a contaninant  has 

been re leased  from a p a r t i c u l a r  source v i a  a p a r t i c u l a r  p a t h a y ,  

monitoring should enable  de te rmina t ion  of the  r a t e  and d i r e c t i o n  of 

c o n t m i n a n t  movement. Since v a t e r  i s  genera l ly  r e s p o n s i b l e  for  the 

t r anspor t  of contan inants  in soil-groundvater systems, i f  t h e  r a t e  and 

d i r e c t i o n  of vater movment a re  k n o w ,  they can provide e s t ima tes  of the  

r a t e  and d i r e c t i o n  of contaminant movement, a l though t h e  r a t e  of 

movement of most chemicals i n  groundvater  i s  reduced by e i t h e r  physical ,  

c h m i c a l ,  o r  b io log ica l  r e a c t i o n s .  Sane rad ionucl ides ,  f o r  example, a r e  

adsorbed onto s o i l  s u r f a c e s  and thus  migrate  a t  a much s l o v e r  r a t e  than 

the  groundvater t h a t  c a r r i e s  them. For t h i s  reason, a s e p a r a t e  study i s  

necessary in  order  to assess  contaminant behavior p r i o r  t o  applying 

c o r r e c t i v e  measures. 
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Hydrogeologic i n V o t i g r t i 0 U r  a re  u r u a l l y  conducted t o  e r t a b l i r h  t h e  r a t e  

and d i r e c t i o n  of v r t e r  movement. There i m e r t i g a t i o n s  c o n r i r t  of a 

serier of r t c p r ,  t h e  f i r r t  of which i r  a rcPicv of e x i s t i n g  informat ion .  

A geophyrica1 rurvey i s  then  conducted to  determine t h e  ntmber aod 

t h i c b e s s  of geo log ic  l a y e r s ,  l a y e r  ccrr~poeition and phys ica l  p r o p e r t i e s ,  

and t h e  depth  t o  bedrock o r  to  t h e  vater t a b l e .  b r i n g s  are then  made t o  

d e f i n e  aubaurf ace geologic  formations and groundvater monitor ing wel ls  
are i n s t a l l e d  i n  t h e  borings.  Water level measurements are  recorded a d  

used t o  c o n s t r u c t  vater l e v e l  contour maps, eva lua te  h o r i z o n t a l  

g r a d i e n t s ,  and a s s e e s  groundvater  flow d i r e c t i o n s .  These ve l l s  may a l s o  

be used f o r  water q u a l i t y  monitor ing a t  some l a t e r  t i m e .  Eydrau l i c  

conduc t iv i ty  t es t s  a r e  performed and d a t a  are used t o  estimate 

groundvater  f low r a t e e .  In c e r t a i n  cases ,  mathenat ica l  models t o  

p r e d i c t  a q u i f e r  hydrau l i c s  may be used t o  assist i n  i n t e r p r e t a t i o n  of 

d a t a  ob t a ined  dur ing  t h e  bydrogeologi c inv e8 t i ga t ion. 

Findinns:  The major focus of DM'S i nves t iga t ion  vas a l t e r e d  dur ing  

p r o j e c t  implenenta t ion .  No s u b s t a n t i a t i o n  o r  documentation of r a t i o n a l e  

i s  provided i n  t h e  text. S p e c i f i c  d e f i c i e n c i e e  are a s  fo l lows:  

1. A l t e r a t i o n  of groundvater  zones monitored dur ing  Task B. 

The Task A2 and B 2  Reports both s t a t e  t h a t  t he  major focus  of 

DH's i n v e s t i g a t i o n  vi11 be on the  s u r f i c i a l  t i l l  l a y e r  ( p .  

E-2, Task 8 2 ;  p. 2-1, Task B2). Supporting reasons given by 

D?! f o r  t h i s  focus  inc lude :  

a .  A l l  source a reas  occur v i t h i n  or on t h i s  u n i t  (p .  ' 2 - 1 ,  
Task B2). 

b. Leachate r e l eased  from source a reas  vi11 i n i t i a l l y  
migra te  v i t h i n  t h i s  l aye r  ( p .  2-6, Task B Z ) .  

. 
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C .  

d. 

e. 

This  u n i t  can 
groundva t e t  to 

provide  l o c a l  d i ~ c h ~ r r g e  of u r ~ n i m - b e a r i n g  
r u r f a c e  r t r e r r  (p. 3-9, h k  ~ 2 ) .  

Boring log8 i n d i c 8 t c  t h 8 t  t h i r  l a y e r  i r  hydro logica l ly  
connected t o  the  r h a l l w  s8nd and g rave l  a q u i f e r ,  vhere  
above-background uranium 1melr have been obecrved 
(p.  2-6, Task AZ). 

This  i s  t h e  groundwater system most l i k e l y  t o  be a f fec ted  
by PliPC o p e r a t i o n s  (p. E-2, Taek U ) .  

The Task 82 Report (p. 2-11 o u t l i n e s  a plan which w i l l  a l l o v  d a t a  

c o l l e c t i o n  a c t i v i t i e s  necessary  t o  quan t i fy  t h e  percentage 

u r a n i m  c o n t r i b u t i o n  o r i g i n a t i n g  from each source area. The 

depths  of monitor ing vel1 c l u s t e r s  t o  be i n e t a l l e d  by DX v e r e  

s a i d  t o  be estimated v i t h  t h e  i n t e n t i o n  t h a t  t h e  eha l lov  ve l l s  

(denoted "8")  vould monitor  t h e  e u r f i c i a l  till l a y e r  - the  

uppermost water-bearing zone (p. 2-1, Task B2). The Task C 1  

r e p o r t  l i s t s  d a t a  obta ined  from these monitor ing wells, and 

r e fe rences  t h e  shallow vel16 (denoted "8") as being loca ted '  i n  

t h e  upper p o r t i o n  of t h e  sand and gravel  a q u i f e r  (Table  4-1, Task 

C l ) .  Although not  formal ly  s t a t e d  i n  the  r e p o r t  text, i t  i s  

c l e a r  from t h i s  t h a t  DM a l t e r e d  i t s  i n v e s t i g a t i v e  focus from . 

monitor ing of t h e  vadose zone ( s u r f i c i a l  t i l l )  t o  monitor ing of 

t h e  water t a b l e  (upper sand and grave l  tone).  

m e n  quest ioned during t h e  t echn ica l  r e v i w  ( r e f e r  t o  Appendix B ,  

p .  B-4) as t o  why t h e  focus  had been s h i f t e d  w a y  from the 

s u r f i c i a l  t i l l ,  DH explained t h a t  t h e i r  o r i g i n a l  i n t e n t i o n  was t o  

monitor the  t i l l ,  but  t h a t  they were unable t o  successfu l ly  

l o c a t e  water i n  a l l  but 4 of t h e  wells they dug i n  t h e  till .  (Of 

t he  2 2  o n s i t e  wells ac tua l ly ,  i n s t a l l e d  by DM, only four  monitor 

t h e  s u r f i c i a l  t i l l :  19  TP, 20 TP, 21 TP, 22 TP; t h r e e  of these 

are loca ted  w i t h i n  the CWP Area.) ' They then s h i f t e d  the  focus of 

t he  i n v e s t i g a t i o n  t o  t h e  upper sand and g rave l  aqu i f e r .  This 

explana t ion  i s  no t  included in the  Task C2 Report,  which only 

s t a t e s  t h a t  a sa tu ra t ed  zone was encountered a t  4 t o  9 f e e t  belov 

grade in 5 sha l lov  v e l l s ,  but vas  not encountered i n  TP v e l l s  
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2. A l t e r a t i o n  of well sampling l o c a t i o n s  i n s t a l l e d  by DX. 

The Task C2 Report (Table 4-11 l i s t s  a l l  wells DX monitored 

and t h e i r  r e l a t i v e  l o c a t i o n s  w i t h i n  the  P W C ,  but  f a i l s  t o  

provide r a t i o n a l e  a s  t o  vha t  sou rce ( s )  each i s  intended t o  

monitor .  

The Task B2 Report (Table  2-1, p. 2-3 t o  2-51, provides  a 

r a t i o n a l e  f o r  t h e  l o c a t i o n  of f i v e  w e l l  c l u s t e r s ,  each of 

which w i l l  monitor a s p e c i f i c  source area. Three of the  

c l u s t e r s  were t o  be placed i n  t h e  CUP Area, one i n  t h e  PPA, 

and one i n  t h e  area of t h e  Plyash P i l e s  (p.  3-12, Task A?), 
f o r  a t o t a l  of 10  new wells. 

The Task C2 Report s t a t e s  t h a t  Dkl i n s t a l l e d  a t o t a l  of 22 new 

v e l l e  o n s i t e  p lus  one o f f s i t e  well, although no r e fe rence  i s  ' 

made t o  t h e  f a c t  t h a t  only 10  new wel l s  ( 5  c l u s t e r s )  vere 

o r ig ina l ly .  planned. No r a t i o n a l e  i s  provided f o r  s e l e c t i o n  

of t h e s e  added sampling l o c a t i o n s .  Although DM s t a t e s  i n  Task 

C2 ( p .  1-4, Task C2) t h a t  r a t i o n a l e  has been provided i n  

Task B2 f o r  i n s t a l l a t i o n / l o c a t i o n  of t h e  22 wells,  t h a t  

Report provides  r a t i o n a l e  f o r  10 we l l s  only.  

3 .  A l t e r a t i o n  of o v e r a l l  sampling plan.  

The Task 'B2 Report (Table 3-11 l i s t s  a t o t a l  of 32 v e l 1  

sampling s t a t i o n s  and 7 su r face  v a t e r  sampling s t a t i o n s .  I n  

a c t u a l i t y ,  DM co l l ec t ed  groundwater from 41 s t a t i o n s  and 

sur face  v a t e r  from 21 s t a t i o n s  (Table 4-2, Task C2). No . 

acknovledgenent o f ,  o r  r a t i o n a l e  f o r  these  changes is 

provided i n  the  text. 
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4. DM.8 monitor ing p r o g r m  doer not  provide f o r  m o o r e n t  of 

all c r i t i ca l  mig ra t ion  rou tea .  

There are t h r e e  major hydrologic  rou te s  by uhich  uranitm can 

f i r s t  be r e l eased  frum o n s i t e  sources  a t  t h e  E r w C :  

a. Shallow, uranium-bearing groundwater seeping  i n t o  su r face  
6tre-s which then  recharge  deeper groundvater zones 
(p.  3-9, Task A2). 

b. D i rec t  runoff of uranium-bearing water t o  sur face  streams 
vhich then recharge  deeper  groundvater zones (p. 4-1, 
Task A2). 

c .  D i r e c t  hydro logic  connect ion between s h a l l w  
uranium-bearing groundvater  and deeper groundvater  zones 
(p.  2-6, Task BZ). 

Design of DH's monitor ing program included i n s t a l l a t i o n  and 

pmping  of vells t o  assess hydrologic  in te rconnec t ion ,  .and 

c o l l e c t i o n  of s tormvater  runoff .  Bwever ,  no provis ions  were 
made in t h e i r  program t h a t  vould allow assessment of shallow 

groundwater movement, a l though such an a s s e s m e n t  was o r i g i n a l l y  

intended by DX (Task B2, P. 2-11. Test p i t  v e l l s  i n  the  CUP Area 

v e r e  capable  of provid ing  v a t e r  l e v e l  measurements ehwing  a 

perched groundwater t a b l e  vas present  a t  f i v e  to  s w e n  f e e t  b e l w  

grade,  but no monitor ing wells v e r e  capable of assess ing  the  

movement of t h i s  perched groundwater from the CUP Area tovard PB 
( r e f e r  t o  Appendix B ,  p. B-7). DH placed no v e l l s  d i r e c t i y  

betveen the  CWP &ea and PB, although D l f  r e f e r s  t o  seepage of 

uranium-bearing groundwater from the  aTp Area i n t o  PB a8 a 

p o t e n t i a l  source of above-background uranium in t h e  o f f s i t e  v e l l s  

(p .  4-3, Task Cl). 

Only 4 wells i n s t a l l e d  by DH a.re capable of monitoring t h i s  

perched v a t e r  system. DH d id  not asse8s t h e  f l m  d i r e c t i o n  o r  

flow v e l o c i t y  of t h i s  system, saying they had no hard d a t a  - only 

t h a t  i t ,  s i m p l y  makes geologic  sense f o r  such s h a l l o v  groundvater 

movenent ( t o  PB) t o  b e , o c c u r r i n g  ( r e f e r  t o  Appendix B ,  p .  8-71. 

28 



n i r  rhal low groundwater r y r t m  h r  been obrerved t o  OCCUT a t  

r m d m  throughout t h e  p18C r i t e  ( O W  1985). 

Severa l  a d d i t i o n a l  ques t ionab le  a r e a s  r e l a t e d  t o  DHOs hydrogeologic  

i n v e s t i g a t i o n  are the  areeeaPent  Of aqu i f e r  h ~ d r r u ~ i c s ,  based only  on a 

p r e d i c t i v e  model ( T a r g e t - n E )  , r a t h e r  than on s i t e - r p e c i f  i c  
hydrogeologic d a t a ,  and the  use of l imi t ed  d a t a  t o  d e f i n e  t h e  e x t e n t  of 

t h e  plume of uranium-bearing ground water .  Modeling of groundvater  f lov 
r e q u i r e s  d a t a  i n p u t s  a t  each g r i d  po in t  (F igure  5-1, Task C 2 )  f o r  fou r  
p a r m e t e r s :  h y d r a u l i c  conduc t iv i ty ,  depth t o  bedrock, i n f  i l t r a t i o n  

r a t e ,  and e f f e c t i v e  p o r o s i t y .  Values vere assumed by DM, i n  a l l  cases, 

. f o r  depth t o  bedrock, i n f i l t r a t i o n  ra te ,  and e f f e c t i v e  poros$ty.  Values 

were assumed by DM f o r  hydrau l i c  conduc t iv i ty  except i n  areas where they 

d r i l l e d  ( p r i m a r i l y  t h e  Area). Twelve samples were tested f o r  t h e i r  

hydrau l i c  c o n d u c t i v i t i e s .  The modeled ares included approximately 350 

s e p a r a t e  g r i d s .  

Small changes i n  hydrau l i c  conduct iv i ty  were found t o  produce 

s i g n i f i c a n t  changes i n  model r e s u l t s  ( r e f e r  t o  Appendix B, p. B-23). In 
t h e  area of t he  o f f s i t e  wells t h e  hydraul ic  conduc t iv i ty  va lues  were 

asswned ( r e f e r  t o  Appendix B, p. B-23). In add i t ion ,  t h e  CWP Area vas 

assumed t o  be a non-recharge a rea  ( r e f e r  t o  Appendix B, p. B - l o ) ,  and 

the  c r i t i c a l  a q u i f e r  ( s u r f i c i a l  t i l l )  i s  not included i n  t h e  model 

( r e f e r  t o  Appendix B, p. B - 8 ) .  The model a l s o  asstlmes t h a t  no 

geochemical p rocesses  a r e  occur r ing ,  vhich would a f f e c t  t h e  migratioz! 

r a t e  of uranium al though the  f a c t  t h a t  no above-background l e v e l s  of 

uranium have been de tec t ed  i n  wells near Pernald i n d i c a t e s  o t h e r v i s e  

( r e f e r  t o  Appendix B, p. B - g ) .  

The approximate ex ten t  of groundvater containing above-background 

concent ra t ion6  of uranium is defined by a plrnne (ehovn i n  F igure  2-5), 

the  boundaries of vh ich  are quest ionable .  The p l o t t e d  u r a n i m  l e v e l s  

a r e  based on one sampling se s s ion  and monitoring w e l l s  do not e x i s t  i n  

many a reas  of the s i t e  t h a t  vould enable f u l l  d e f i n i t i o n  of t he  ex ten t  
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FIGURE 2-5. 

(Source: Task C 2 )  30 

Uranium Containing Groundwater Plume a s  Defined by Dames and 
Moore. 
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of m y  plume, p a r t  any monitor ing wellr r o p l c d  by DH .nd used 

boundary va lue r .  Also,  a r e l a t i v e l y  high u ran im- leve l  i s  noted f o r  

k n i t o r i n g  Well 13, loca ted  i n  t h e  n o r t h e a r t  p a r t  of t h e  r i t e ,  car t  of 

t h e  PPA. A mall p l m e  i s  def ined  by DM, around t h i s  well, a l though no 

o t h e r  wcllr exist i n  t h e  h e d i a t e  v i c i n i t y ,  which would allm 

assesmnent of plume boundaries .  

The d a t a  generated by DM and used t o  support  t h e i r  conclusions are 

q u e s t i o n a b l e  f o r  t h e  f o l l o v i n g  reasons:  

1. DM conducted one sampling se s s ion ,  r e s u l t i n g  i n  analysis of 

41 groundwater and 21 su r face  vater samples f o r  t h e  presence 

of uranium. One sampling cannot be considered r e p r e s e n t a t i v e  

of t h e  F W C  sys t en  due t o  t h e  highly v a r i a b l e  na tu re  of 

environmental  parameters .  For most envirqamental  eva lua t ions  

of parameters  r equ i r ed  f o r  compliance wi th  EPA s tandards ,  f o r  
example, q u a r t e r l y  sampling i s  requi red  t o  inco rpora t e  t h e  

e f f e c t s  of seasonal  changes. S t a t i s t i c a l l y ,  samplings can be 

made more r e l i a b l e  by inc reas ing  t h e  number of samples, a s  

vel1 as t h e  frequency of sample procurenent.  

2. A l l  groundvater  samples taken (41) by DX vere s p l i t  v i t h  KLO 
and subsequent ly  analyzed f o r  uranium. Comparison of 

a n a l y t i c a l  r e s u l t s  by DX revealed an orde r  of magnitude ( o r  

more) d i f f e r e n c e  betveen 9 of those s p l i t  samples (Table 4-2, 

Task C 2 ) .  

Examination of Table 4-2 va lues  revea l  t h a t  two more 

groundwater samples (15d, O B - 1 )  should have been included a s  

having an order  of magnitude d i f f e rence  betveen NLO and DH 

obse rva t ions ,  .Therefore ,  11 of 41 groundwater samples s p l i t  

betveen NLO and DU, o r  27Z of t he  observat ions,  were found t o  

not  agree  s t a t i s t i c a l l y .  The two runoff samples taken from 

the  SSOD v e r e  a l s o  s p l i t  v i t h  NLO,  one of which was found t o  

lack  s t a t i s t i c a l  a g r e m e n t  (00-21, upon examination of Table 

4-2. This  means t h a t  1 2  of the  43 eamples ( 2 6 )  s p l i t  
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betveen NLO and DX were found t o  be r t a t i r t i c a l l y  d i f f e r e n t .  

m e r e f o r e ,  roughly one -qua r t e r  of s p l i t  r . n p l o  an8lyred 

ind ica t ed  t h a t  8 s t 8 t i r t i C a l l y  r ign i f iC8n t  d i f f e r e n c e  u i s t e d  

bemeen  KLO and EAL (DX) r e r u l t s .  

n e n  such a r i g n i f i c a n t  percentage  of s ~ p l e s  are found t o  be 

i n  d i r a g r e m e n t ,  t h e  v a l i d i t y  of t h e  entire da ta  set is i n  

que8 t ion. A problem u i s t s  i n  sample c o l l e c t i o n ,  

p re se rva t ion ,  o r  a n a l y t i c a l  methods. More sclmpling i s  
requi red  before  t h e  d a t a  can be used with confidence.  

Eovever, no f u r t h e r  ana lyees  were conducted by DX, nor were 

t h e  s i g n i f i c a n t  d i f f e r e n c e s  i n  u r a n i m  r e s u l t s  f o r  t h e  s p l i t  

scmrples discussed i n  DX.8 text. A s i n g l e  r e fe rence  is made 

t o  s p l i t  samples i n  t h e  text, vhen DH s t a t e s  t h a t  only EAL'S 
d a t a  were used dur ing  i n t e r p r e t a t i o n  of t h e  r e s u l t s  (p .  4-1, 

Task C 2 ) .  
0 

Data a r e  repor ted  t o  t h e  f o u r t h  s i g n i f i c a n t  f i g u r e  i n  Table 

4-2 (Task C2) and t o  the  t h i r d  s i g n i f i c a n t  f i g u r e  i n  Table 

4-3. I t  i s  not  clear as t o  vh ich  i s  c o r r e c t ,  o r  which vas  

used i n  s t a t i s t i c a l  canparisone.  

The uranium va lue  l i s t e d  f o r  Well 20 TP i n  Task C 1 ,  Table 4-2 

i s  0.030 mg/l. Tbis  does not  agree  v i t b  the  uranium va lue  

l i s t e d  for Well 20 TP i n  Task C 2 ,  Table 4-2, vhich is 0.0401 

mg/l. 

A seep located near the  i n a c t i v e  Flyash P i l e  i s  r e fe r r ed  to  

a s  a DH monitoring poin t  i n  the  Task B vork plan Table ( 3 - 1 ) .  

This  eeep' i s  not r e f e r r e d  t o  again.  

Analysis and d iscuss ion  of r e s u l t s  for parameters o the r  than 

uranium a re  not included i n  DH's Fina l  -Beport .  Analy t ica l  

parameters DU intended t o  quan t i fy  for each sample taken ( i n  

addi t ion  to  u ran ium)  a r e  l i s t e d  i n  the Task B Work Plan 

8 
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(Table  3-11 : pE, r p e c i f i c  conduc t iv i ty ;  t a p e r a t u r e ,  

d i r r o l v c d  oxygen, and Ft .  The only  p a r m e t e r  f o r  which 

rcrults a r t  r epor t ed  i n  Tark C 2  i s  Pe. 

7.  R e s u l t s  f o r  runoff s m p l e s  BO-20 and 21 are  presented  i n  Task 

c1, Table 4-2, but  a r e  not  included i n  Task CZ, Table 4-2 
r e s u l t s .  The levels of u r a n i m  i n  these  tvo  samples a r e  

q u i t e  s i g n i f i c a n t :  1.6 and 2 .4  -11, r e s p e c t i v e l y .  The 

a i s e i o n  of t hese  va lues  f r m  cons ide ra t ion  du r ing  d a t a  

analysis i s  of concern and should be accounted f o r .  DH 
states  t h a t  only one o f f s i t e  sample vas  c o l l e c t e d ,  so theee  

v a l u e s  must have an o r i g i n  wi th in  t h e  FHPC site. A 
suppos i t i on  i s  t h a t  they may correspond i n  same vay t o  t h e  A, 

E, and D p o i n t s  noted i n  Task C 1  (Figure 4-31 where dra inage  

from t h e  CWP Area a c t u a l l y  en te r8  PB (F igure  4 - 3 ) .  If t hese  

va lues  do no t  correspond t o  t h e s e  po in t s ,  then  a questj.on 

ar ises  as t o  vhp samples vere not  taken a t  t heee  p o i n t s ,  

s i n c e  they vould have been more d i r e c t l y  comparable t o  t h e  

samples taken  a t  OD-1 and OD-2 p o i n t s  on t h e  SSOD than a r e  

o t h e r  CWP Area sampling poin ts .  

Source and P a t b a y  I d e n t i f i c a t i o n  

In t roduc t ion :  Based on t h e i r  s i t e  c h a r a c t e r i z a t i o n ,  monitor ing,  and 

assoc ia ted  hydrogeologic i n v e s t i g a t i o n s ,  Dn has i d e n t i f i e d  tvo sourc?s  

f o r  the above-background concent ra t ions  of uranium i n  t h e  t h r e e  of f s i t e  

we l l s  ( p .  4-8, Task CZ) . These a r e  (1) v a t e r  f lov ing  i n t o  t h e  SSOD v i a  

the  SSO from the  PPA and ( 2 )  v a t e r  f l ov ing  i n t o  PR from CXP Area. The 

SSOD has been designated as being the  most important source ( p .  4-9, 

Task C2) .  Addit ional  con t r ibu t ions  of uranium vere  i d e n t i f i e d  a s  coming 

from runoff v a t e r  f l ov ing  i n t o  PR from the  CUP Area. The Plyash and 

Scrap Metal P i l e s  v e r e  not found t o  be sources.  DH desc r ibes  the  

t r anspor t  mechanism as soc ia t ed  v i t h  these  tvo sources i n  Task Report C 2  

(p .  4-10). Prec ip i ta t ion- induced  runoff water from both t h e  PPA and CKP 

Area f l o v s  v i a  n a t u r a l  and man-made drainage channels i n t o  t h e  SSOD a n d  

PR. Once in t he  su r face  v a t e r  s y s t e n ,  the  water mixes with  upstream 
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water and travels v i a  channel flow t o  an a rea  near t h e  i n t e r r e c t i o n  of 

t h e  SSOD urd PB. Within t h i o  area, t h e  r e l a t i v e l y  k p e r v i o u e  g l a c i a l  

till grade r  i n t o  more p e m e a b l e  rand and grroel. Surface  water thus  

p e r c o l a t e s  i n t o  the  oand and grape1  a q u i f e r  and f o l l o v s  t h e  natural (and 

i n  par t ,  plrslping induced) groundwater f l o v  p a t t e r n  t w a r d  t h e  t h r e e  

o f f s i t e  vells.  

Findings:  Upon a t m i n a t i o n ,  DM's source and pathvay i d e n t i f i c a t i o n  vas  

considered ques t ionab le  because i d e n t i f i e d  "sources" are, i n  a c t u a l i t y ,  

transport mechanisms and primary sources  and o the r  p o t e n t i a l  t r anspor t  

mechanisms r ena in  q u a l  i f  i ed .  

I d e n t i f i c a t i o n  of "vater f lowing i n t o  t h e  SSOD v i a  t h e  SSO from t h e  PPA" 

as t h e  primary source i s  q u e s t i o n a b l e  f o r  t he  fol lowing reasons :  

1. PPA runoff  i s  no t  a source ,  it i s  a t r a n s p o r t  mechanism. ,The 

p o t e n t i a l  sources  would be pads,  r o o f s ,  and open ground, as vel1 as 

t h e  Scrap Metal P i l e .  No samples were taken by DM, however, t h a t  

were s p e c i f i c  enough t o  eva lua te  these  sources.  Runoff s m p l e s  

taken a t  random i n  t h e  PPA vould have g r e a t l y  a s s i s t e d  i n  eva lua t ing  

t h e  hypo the t i ca l  runoff pathway and i n  t r ac ing  back t o  t h e  ac tua l  

source.  The tvo runoff samples taken by DM as  being r e p r e s e n t a t i v e  

of PPA runoff were both taken o u t s i d e  the  PPA on t h e  SSOD. Soi l  

samples taken a t  random i n  the  PPA vould have g r e a t l y  a s s i s t e d  i n  

eva lua t ion  of t he  hypothe t ica l  runoff pathway. No s o i l  samples ve re  

taken by DM. Runoff samples taken i n  the  k e d i a t e  v i c i n i t y  of the 

Scrap Hetal  P i l e  vould have allowed i t s  assessment a s  a source.  

Such samples v e r e  not  taken. 

' 

2. There a r e  o the r  p o t e n t i a l  mechanisms by which uranium can reach the 

SSOD from the  PPA. They inc lude  random seepage of uranium-bearing 

groundvater i n to  the SSOD (groundvater could become contaminated by 

uranium-bearing runoff i n f i l t r a t i n g  the  s u r f i c i a l  t ill) and 

i n f i l t r a t i o n  of uranium-bearing groundwater i n t o  t r a n s f e r  l i n e s .  

. These mechanisms ve re  not  i nves t iga t ed  by DX. 

34 



p w C  r i t e  h i s t o r y  i n d i c a t e s  t h a t  UI u i r t i n g  HLO r h a l l o u  well; OB-1, 

l oca t ed  i n  t h e  immediate v i c i n i t y  of t h e  SSOD ha, i nd ica t ed  t h e  p re rence  

of a perched ryeten.  (Water lhd 12  12 f ee t  belov grade.  Groundwater 

i n  t h e  s u r f i c i a l  t i l l  i s  i n f i l t r a t i n g  t h e  SSO p i p e l i n e .  An obgemed 

f lw of approximately 1 gpm e n p t i e s  cont inuously from t h e  Pipe,  w e n  i n  

dry  p e r i o d s  ( O U U  1985). Prev ious  ana lyses  by HLO show average . 

uranium concent ra t ion  of 1 mg/l d u r i n g  dry per iods  ( r e f e r  t o  Appendix B ,  

p. B-11). 

Work vas not  implenented by DM dur ing  t h e i r  s i t e  i n v e s t i g a t i o n  t h a t  

would allow assessment of t h e s e  mechanisms. Bo wells were i n s t a l l e d  i n  

the s u r f i c a l  till near  t h e  SSOD, o r  i n  t h e  -PPI. Therefore ,  no 

assessment  of t h e  perched groundvater  eyeten can be made f o r  t h e s e  

areas. The percent  uranium-contr ibut ion made by a c t u a l  surf  ace runof f 

from t h e  PPA t o  t h e  t o t a l  m o u n t  of uranium being discharged a t  t h e  SSO 
i s  n o t  a s ses sab le .  This  i s  because DM did not  analyze t h e  1 8pm 
cont inuous  f l o v  caning from t h e  SSO. Comparison of uranium 

concen t r a t ions  contained i n  t h i s  f low and those contained i n  f l o v  

r e s u l t i n g  from a r a i n f a l l  ( r u n o f f )  w e n t  i s  not poss ib l e .  Also,  t h e  

r e l a t i o n s h i p  of runoff volume from i n f i l t r a t i n g  groundvater and runoff  

volume from the  PPA has not been detennined.  It i s  l i k e l y  t h a t  t h e  flow 

of i n f i l t r a t i n g - g r o u n d w a t e r  i n t o  t h e  p i p e l i n e  inc reases  during runoff  

even t s ,  r a t h e r  than remaining a cons t an t  1-2 gpm. This  makes eva lua t ion  

of PPA runoff volume con t r ibu t ion  t o  t h e  p i p e l i n e  r a t h e r  d i f f i c u l t ,  and 

demonstrates  t h a t  the uranium-contributing mechanism from the p i p e l i n e  

may not  be a t t r i b u t a b l e  s o l e l y  t o  runof f ,  and i n  f a c t ,  may be l a r g e l y  

due t o  i n f i l t r a t i n g  groundvater.  In add i t ion ,  runoff c o n t r i b u t i o n  t o  

t h e  SSO i s  i n t e r m i t t e n t ,  and i n i t i a l  runoff from the  PPA ( t h a t  po r t ion  

con ta in ing  the most s u b s t a n t i a l  moun t  of u r a n i m )  is d i rec t ed  t o  the 

G H B .  Only  volumes i n  excess of t h e  l i f t  s t a t ion ' s  capac i ty  a r e  d i r e c t e d  

by the  SSO t o  the  SSOD. 

I d e n t i f i c a t i o n  of "vater f l o v i n g  i n t o  PR from the  CWP Area" as t h e  

secondary source i s  considered que~s t ionab le ,  a s  v e i l .  The CWP Area 

runoff  i s  a t r anspor t  mechanism r a t h e r  than a source. 
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Addi t iona l ly ,  r e j e c t i o n  Of t h e  h e r  as t h e  p r h a q  ~ o u r c e  i 8  

quee t ionab le  f o r  t he  fo l lowing  r e a ~ o n o :  

1. 

2. 

3 .  

Dn concludes t h a t  t h e  SSOD con t r ibu te8  s i g n i f i c a n t l y  l a r g e r  

a o u n t s  of u r a n i m  t o  o f f s i t e  wells than doer PB, y e t  DH made 

no provis ions  i n  t h e i r  scnnpling program t h a t  would a l lov f o r  

d i r e c t  q u a n t i t a t i v e  comparison between t h e  two pathways. D l l  

co l l ec t ed  19 runoff  eaanples w i t h i n  t h e  CWP Area and no runoff 

eamples wi th in  

a r e a s  are no t  

runoff sumples 

d i r e c t l y  from 

dra inage  frum 

Runoff d a t a  

t h e  PPI. Runoff d a t a  from these  two source 

s p a t i a l l y  comparable. DH a l s o  c o l l e c t e d  2 

d i r e c t l y  from t h e  SSOD but  no runoff  samples 

PB, a l though DW noted 3 p o i n t s  on PB where 

t h e  CWP Area entered (F igure  4-3,  Task Cl) .  

from t h e s e  tvo waters are not s p a t i a l l y  

comparable, e i t h e r .  There was no assessment of t h e  water 
budget f o r  t he  two streams. Such a budget vould have a l l ayed  

assessment of t h e  SSOD's percent  c o n t r i b u t i o n  t o  f l o v  on PE. 
Therefore  d i r e c t  canpar i son  of t h e  tvo streams i e  not 

poss ib le .  

When q u a l i t a t i v e l y  comparing uranium c o n t r i b u t i o n s  from the 

SSOD and PR, DH s ta tes  (p.  4-4 ,  Task C 1 )  t h a t  'Tota l  

q u a n t i t i e s  (of uranium) r e l eased  v i a  t h i s  pathway (CWP 
runoff /seepage)  a r e  g r e a t e r  and more continuous than those i n  

t h e  SSOD. Much h igher  concent ra t ions  (of uranium) a r e  

probably r e l eased  dur ing  or  s h o r t l y  a f t e r  per iods of peak 

f lov."  
- .- 

\ 

A s t a t i s t i c a l  comparison of da t a  obtained by DH f o r  CKP Area 

and PPA runoff i n d i c a t e s  t h a t  PR i s  t h e  more s i g n i f i c a n t  

pathway. Ca lcu la t ion  of GH's f o r  uranium found i n  the  1 8  

runoff samples taken i n  t be  CWP Area and f o r  uranium found i n  

the 2 runoff samples taken i n  the SSOD produced means of 1.33 

mg/l and 0.049 mg/l uranium, r e spec t ive ly  ( r e f e r  t o  Table 

C - 1 ,  Appendix C ) .  Other r e l a t ed  d e f i c i e n c i e s  a re :  DH makes 

no d i r e c t  r e fe rence  t o  s t a t i e t i c a l  analyses  of uranium d a t a  
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in t h e  I a r k  C2 Report .  In t h e  I a r k  C 1  Report ( p .  4-4) Dn 

a t a t &  t h a t  "Average concen t r a t ion  of runof f m d  reepage 

water r e l e a r e d  t o  PB from t h e  varte p i t  r t o r a g c  are1 are ( i r )  

approximately an o r d e r  of magnitude lover  than  t h o r e  ( t h a t )  

r epor t ed  i n  t h e  o f f - s i t e  velln." Dn does no t  e t a t e  any 

I s p e c i f i c  va lues  , however 

4. DX bases  i t s  choice  of t h e  SSOD ( a s  t h e  primary rou rce )  on 

t h e  s i m i l a r i t y  i n  uraniwn concent ra t ions  between t h e  water 

r e l eaeed  from it  (SSOD) and those i n  the  3 o f f s i t e  ve l l s  ( p .  

4-9, Task C2). & e n i n a t i o n  of DM's uranium d a t a  (Table 4-2, 
Taek C2) i n d i c a t e s  that  t h e  concent ra t ion  of uranirrm i n  the  

SSOD decreased n o t i c e a b l y  wi th  increasing d i s t a n c e  f r a n  the  

SSO pipe.  Uranium i s  0.2700 r g / l  a t  t he  SSOD d i scha rge  p ipe  

but decreases  t o  0.0080 mg/l a t  OD-2, vhich  i s  nearest t h e  

confluence of PB and t h e  SSOD, and thus n e a r e s t  t h e  proposed 

t r a n s p o r t  mechanism. The only o t h e r  da t a  Dll makes use  of are 
h i s t o r i c a l  NLO d a t a  for t h e  SSO pipe and PE (Task C2, Tables  
4-4, 4-51. Direc t  comparison of t h e s e  d a t a  is not  

appropr i a t e .  Sanpl ing  p o i n t s  used f o r  PB are not  

r e p r e s e n t a t i v e  of CWP Area input .  The upstream sampling 

po in t  (US) serves  as background only; i t  is upstream of a l l  

F18C opera t ions .  The dovnstream sampling po in t  (W7) is a 

t o t a l  i nd ica to r  of a l l  FUPC i npu t ;  i t  i s  downstream of a l l  

opera t ions .  These two sampling loca t ions  are shorn i n  F igure  

2 4 .  The dovnstretm po in t  i s  below the confluence of PR and 

the  SSOD and i s  r e p r e s e n t a t i v e  of both input  from the  (;wp 

Area and the  PPA, a s  w e l l  as o the r  inputs.  

5 .  Examination of d a t a  c o l l e c t e d  by DX i nd ica t e s  t h a t  a perched 

groundwater sys tan  e x i s t s  a t  3-7 f ee t  belov grade i n  the  

s u r f i c i a l  t i l l  of t h e  CUP Area. Data from these  wells 

loca ted  .in the  s u r f i c i a l  t i l l  ind ica te  t h a t  these  we l l s  

conta in  groundvater having the  highest uranium l e v e l s  found 

i n  o n s i t e  groundvaters  sampled by DW: Hi 1 9  TP, 0.29 mg/l; 

MY 2 1  Tp, 1.50 mg/l; liw 2 2  TP, Z.lOmg/l.  Runoff samples 
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FIGURE 2-6.  Surface Water Sampling Locations on Paddy's Run and the 
Storm Sewer Outfall Ditch. 

(Source: NLO 1984) 38 



t&en in t h i s  area i n d i c a t e  ru r f ace  t r a n s p o r t  of u r a n i m  

r . n g i w  fror 0.0068 t o  34 mg/1. These d a t a  i n d i c a t e  t h a t  

u r .n i=  -release r e c h m i m r  o t h e r  than s u r f a c e  runoff  m y  be  

occurr ing .  Such r e c h a n i m s  inc lude  s u r f a c e  reepage of 

l e a c h a t e  frcm covered v a s t e  p i t s ,  due t o  t h e  ba th tub  e f f e c t ;  

shallow groundwater recharge  by seepage from t h e  unl ined  

Clearvell; leakage  f r a a  waste p i t s  and s t o r a g e  tanks t o  

shallow groundvater  ; leakage from underground t r a n s f  er l i n e s  

t o  shallow groundwater and; seepage of t h i s  uranium-bearing 

groundvater  d i r e c t l y  i n t o  PR. Work implemented by DH dur ing  

t h e i r  s i t e  i n v e s t i g a t i o n  vas not  s u f f i c i e n t  t o  a l low 

asseerwent of t h e s e  mechanisms. In asses s ing  t h e  s t a t u s  of 

t h e  Waste P i t s ,  DM mistakenly  assumed t h a t  t h e  c losed  p i t s  

vere clay-capped (p.  6-3, Task Cl) .  Thus, Dkl d i d  not 

cons ider  t h e  p o t e n t i a l  t hese  bas ins  have f o r  f i l l i n g  up wi th  

i n f i l t r a t i n g  r a inwa te r  ( s i n c e  they are c l ay  or membr,ane 

l i n e d )  u n t i l  t h e  water flows out the  top. Th i s  i s  more than 

l i k e l y  the  source of tvo su r face  seeps obsemed dur ing  DH*a 
s i t e  i n v e s t i g a t i o n ,  and may vel1 be the  p r i n c i p a l  source f o r  

U-bearing runoff  water i n  t h e  CWP Area. DM d id  not  e s t a b l i s h  

a flow balance f o r  t r a n s f e r  l i n e s  o r i g i n a t i n g  a t  t h e  General 

Sump, going t o  CUP 5 and t h e  C lea rve l l ,  and from t he  

Clearvell t o  t h e  o u t f a l l  a t  the GMR. NLO s t a t e d  during the  

t echn ica l  r e v i w  t h a t  t he  underground t r a n s f e r  l i n e  i n s t a l l e d  

i n  1959 f o r  CWP 3 v a s  not put out of s e r v i c e  vhen CWP 3 v;rs 

r e t i r e d ,  but vas simply extended ou t o  CWP 5 ( r e f e r  t o  

Appendix B, p. B-12). This  l i n e  may be l eak ing ,  having been 

underground about 26 years .  

I t  is a l s o  p o s s i b l e  t h a t  CWP 5 is leaking. V i s i b l e  t e a r s  and 

cracks  v e r e  noted dur ing  s i t e  inspect ion (ORAU 1985). The 

C lea rve l l  is unl ined ,  and undoubtedly l o s e s  some of i t s  

conten ts  through seepage. Cwparison of e f f l u e n t  volume 

re leased  a t  t he  General Sump t o  e f f luent  volume en te r ing  the 

C lea rve l l  i s  p o s s i b l e  (but  vas  not performed by DH) i n  order  

t o  re fu te /conf i rm t h i s  pathvay €or groundvater contamination. 
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6. M( does not  addresr  t h e  p o t e n t i d  e f f e c t  of perched 

u ru r im-bea r ing  groundvater  on o f f r i t e  vater q u a l i t y .  

Although t h e  prerence  of a 1ocAli tcd UrAUim-bearing q s t m  
in  t h e  CUP Area W A 8  noted by DX, t h e  flow d i r e c t i o n  o r  

v e l o c i t y  of t h i s  system were no t  determined, nor  vas the  

s y s t a ~  included i n  DH'r modeling e f f o r t .  The seepage of 

uranium-bearing groundvater  i n t o  PR p a t h a y  i s  t h e r e f o r e  not 

considered by DH, al though DX does s t a t e  %e observe t h a t  

seeps  probably do d r a i n  i n t o  PR, although they were not 

observed." (Refer t o  Appendix B, p. B-6). 

Other f a c t o r s  r e l e v a n t  t o  cons ide ra t ion  of the  CUP Area as a prime 

eource inc lude  : 

1. Continual  pumping of Well Is over a 20 year p e r i o d ,  i n  order  

t o  prevent  movenent of contaminated groundvater ( l oca t ed  i n  

t h e  CWP Area) t w a r d  t h e  Product ion Wells. 
* 

2. A l l  v a s t e s  disposed of o n s i t e  a t  t h e  FXPC are  p laced  i n  t h i s  

a rea .  The approximate t o t a l  uranium content  i s  4,730,800 kg 

(ORAlJ 19851, as oppoeed t o  2,000 kg of uranium-bearing s o i l  

loca ted  i n  t h e  PPA. 

DM'e conclusion t h a t  t he  Plyash P i l e s  a r e  not sources  f o r  o f f s i t e  

uranium is considered ques t ionab le  for the  following reasons :  
e 

1. DH based i t s  r e j e c t i o n  of t he  Plyash P i l e s  on r e s u l t s  of 

dovngradient grouadvater  sampling (p.' 4-9, Task C 2 ) .  T h i s  

approach a n i t s  tvo o the r  p o t e n t i a l  pathways by which uranium 

can be t ranspor ted  from the  Flyash P i l e s .  These a r e  direct 

runoff t o  su r face  streams and seepage of uranium-bearing 

groundwater t o  su r face  streams. 

2 .  Transport  frm the  i n a c t i v e  (covered)  P i l e  o r  a c t i v e  P i l e  i s  

poss ib l e  by i n f i l t r a t i n g  sur face  va t e r  con tac t ing  the  P i l e ,  

r e s u l t i n g  i n  seepage of l eacha te  i n t o  shallow groundwater,  
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vhich  can then rcep i n t o  s u r f a c e  rtre-r o r  recharge deeper  

groundvater  tonca. Buildup of l eacha te  i n  t h e  covered P i l e  

Can also l ead  t o  s u r f a c e  rcepr .  Such a rcep v u  noted by DM 
i n  t h e  v i c i n i t y  of t h e  i n a c t i v e  P i l e  (Table 3-1, Tark B2) bu t  

no eaapl ing  of t h i s  seep va8 perfor red .  The reason f o r  t h i s  

i e  no t  c l e a r .  Aha, DH i n s t a l l e d  no v e l l e  i n  t h e  r u r f i c i a l  

till near t h e  P lyash  P i l e e ;  thue  aeoesmen t  of t h e  perched 

groundwater eyeten can no t  be made f o r  t h i e  area.  It  is 
t h e r e f o r e  not  poerib1.e t o  a s re se  vhe the r  shal low 

uranium-bearing groundvater  leached from e i t h e r - o f  t h e  Flyash 

P i l e e  eeepe d i r e c t l y  i n t o  t h e  SSOD o r  PR. 

3. Traneport  from t h e  act ive P i l e  i s  also poes ib l e  by d i r e c t  

, runoff .  The P i l e  i s  e i t u a t e d  near t h e  c r e e t  of a e teep  

s lope ;  s u r f a c e  runoff  can p o t e n t i a l l y  d r a i n  t o  t h e  SSOD o r  
PB, o r  recharge  t h e  e h a l l w  groundwater ayeten. DM took,no 

runoff  samples i n  t h e  immediate v i c i n i t y  of t h e  P i l e ,  

t h e r e f o r e ,  t h i s  r o u t e  f o r  uraniun r e l eaee  cannot be aeeeeeed. 

4. One of DM’s prime suppor t ing  reaeons for  s e l e c t i o n  of the  

SSOD as t h e  most important  source f o r  o f f s i t e  uaniurn vas t h e  

nearness  of t h e  SSOD t o  t h e  t r anspor t  mechanism i n  PB, 

domstrecnn from i t s  confluence v i t h  the  SSOD (p .  4-9, Task 

C Z ) .  The P lyash  P i l e s  a r e  a l s o  very c l o s e  t o  t h i s  t r a n s p o r t  

mechanism. The d i s t a n c e  frw the  center  of t h e  covered P i l e  

t o  PB i s  approximately 200 f t .  (Task C2,  Figure 1-21; 

d i s t ance  from t h e  c e n t e r  of t he  a c t i v e  P i l e  t o  e i t h e r  the 

SSOD o r  PB i s  approximately 600 f t  (Task C Z ,  Figure 1-2). In 

a d d i t i o n  t o  t h i s ,  t h e  a c t i v e  P i l e  is loca ted  in t h e  proximity 

of a m a l l  d ra inage  d i t c h  which empties i n t o  the  SSOD a t  the  

very po in t  where su r face  water ssmpling s t a t i o n  OD-2 i s  

loca ted .  DU took no samples i n  t h i s  d i tch .  The l o c a t i o n  of 

t he  Plyash P i l e s  i n  r e l a t i o n  t o  the drainage d i t c h ,  PB, SSOD, 

and sampling s t a t i o n  OD-2 i s  ehovn in  Figure  2-7. 
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.* -Lotrtrol 

FIGURE 2 - 7 .  Surface Drainage i n  the V i c i n i t y  of Flyash Pi les .  

(Source: Adapted from NLO 1984) 
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Other f a c t o r s  i u p p o r t i n g  t h e  Plyarb P i l e a  a8 aourcea of o f f r i t e  

inc lude  : 

1. I n a c t i v e  P i l e  

a. There i s  no seepage con t ro l  f o r  t h e  i n a c t i v e  P i le ;  t h e  
p i l e  i s  covered wi th  several f e e t  of l i g h t l y  cmpac ted  
(permeable)  f i l l  d i r t .  

b. The P i l e  vas est imated t o  con ta in  612 kg urmium a t  a0 
average concen t r a t ion  of 10 mg/l (p. 4-6, Task A2). (It  
is u n c l e a r  as t o  t h e  source of t h i s  e s t ima te . )  

c. Added small amounts of uranium were dumped i n t o  t h i s  P i l e  
d u r i n g  a r e s e a r c h  p ro jec t  (p. 4-5, Taek A2). 

2. Act ive  P i l e  

a. There are no runoff  or seepage c o n t r o l s  f o r  t h e  a c t i v e  
P i l e ;  t h e  P i l e  i s  deposi ted d i r e c t l y  onto uucont ro l lpd  
ground. 

b. Sur face  runoff from the  P i l e  has  r e s u l t e d  in some minor 
e r o s i o n ;  many r i l l s  ve re  present  on t h e  sloped a r e a ,  a l l  
of v h i c h  contained v i s i b l e  f l y a s h  r e s i d u e  ( O W  1985). 

c .  The P i l e  vas est imated t o  conta in  408 kg uranium (p. 4-6, 
Task 8 2 )  a t  an average concent ra t ion  of 10 mg/l.  (It i s  
unc lea r  as t o  t h e  source of t h i s  es t imate . )  

d .  F u g i t i v e  emissions vere  noted during a s i t e  v i s i t  a t  
moderate  wind speeds of approximately 8 mph (OEAU 1985). 

2.3.4 Se lec t ion  of Banedial  Act ions 

I__. In t roduct ion:  Appropr ia te  remedial ac t ions  should be s e l e c t e d  (based on 

monitoring r e s u l t s )  f o r  those  source8 and migra t ion  pathvays having been 

d a o n s t r a t e d  a s  c o n t r i b u t i n g  t o  o f f s i t e  U contamination. The 

establ ishment  of an e f f e c t i v e  remedial ac t ion  plan f o r  the  PKPC s i t e  

must take i n t o  account a l l  of the  sources and pathvays involved i n  t h e  

t r anspor t  of uranium through t h e  environment to  the o f f s i t e  wells, and 

should be highly s i t e - s p e c i f i c .  The most appropr ia te  remedial ac t ion  

can be se lec ted  only a f t e r  a thorough evaluat ion of t h e  problem, s i t e  

4 3  



c h a r a c t e r i r t i c r ,  and m a i l a b l e  remedial  opt ion#.  S e l e c t i o n  rhould be 

bared  on both t h e  t e c h n i c a l . m d  t h e  e c o n a i c  f c a r i b i l i t y  of p o t e n t i a l  

a1 tarnativcr 

Once r e l e a r e  of u r a n i m  fram a p a r t i c u l a r  rooTce i s  e s t a b l i s h e d ,  t h e  

mechanism or p a t h a y  by vh ich  r e l e a s e  i e  a c c w p l i r h e d  muat be 

i d e n t i f i e d .  Se lec t ion  of t h e  most appropr i a t e  r s e d i a l  a c t i o n  must then 

addres s  t h a t  r e l e a s e  mechanism. Applied r eped ia l  a c t i o n s  t h a t  do not 

d i r e c t l y  address  t h e  r e l e a s e  mechanism ray be i n e f f e c t u a l .  For a m p l e ,  

if t h e  p r i n c i p a l  mechaniem of r e l e a s e  f r w  a v a e t e  p i t  i s  v e r t i c a l  

i n f i l t r a t i o n  by p r e c i p i t a t i o n ,  then  a eubr t an t i a l  dec rease  i n  r e l e a s e  

may be accomplished by t h e  p lacanent  of a lov-permeabi l i ty  cap over t he  

waste p i t  area.  Bovever, i f  t h e  p r i n c i p a l  mechanism of r e l e a s e  is  

c o n t a c t  v i t h  a high groundvater  t a b l e ,  p lacsren t  of a low-permeability 

cap aver t h e  waste  p i t  a r e a  v i 1 1  have l i t t l e  or no e f f e c t  on r e l e a s e .  

. 
Findings :  Remedial a l t e r n a t i v e s  se l ec t ed  by DM may be i n e f f e c t u a l  due 

t o  t h e i r  f a i l u r e  t o  address  primary r e l e a s e  reChani~m8 from p r h a r y  

sources .  Renedial a c t i o n s  suggested by DH a r e  more gene r i c  i n  na tu re  

than  s i t e - s p e c i f i c .  S p e c i f i c  d e f i c i e n c i e s  noted dur ing  t h e  overviev a r e  

as f o l l o v s :  

Short-Term Remedial Action Recommendations 

1. No provis ion  vas made f o r  continued monitoring on a f requent  

bas i s .  Such monitoring i s  necessary i n  o rde r  t o  a8sess  the 

e f f e c t i v e n e s s  of any appl ied  co r rec t ive  a c t i o n s .  

2.  The f e a s i b i l i t y  of c e r t a i n  recommended a c t i o n s  is 

ques t ionable  from a t echn ica l  s tandpoint .  Surface va t e r  

runoff con t ro l  i s  suggested a s  a renedial  measure f o r  the CWP 

Area. U t i l i z a t i o n  of t h e  Clearvel l  a s  a storm v a t e r  

r e t e n t i o n  basin i s  included i n  t h i s  measure. Such uae is 

ques t ionable  because the  Clearve l l  is unlined and i s  located 

i n  an area of s a t u r a t i o n .  The Clearvel l  may be ac t ing  a a  a 

recharge basin f o r  groundwater i n  the s u r f i c i a l  t i l l ,  and 
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3.  

t hus  as a source f o r  uraniun r e l ease .  Alro,  t h e  Clcarvcll i o  
c u r r e n t l y  receiving f low from CUP 5 and thus  har a minimized 

hold ing  capac i ty ,  t h e  t o t a l  holding capac i ty  of t h e  Clcarvell 
(when appty)  i s  e r t ima ted  a t  between 0 . 5  urd 1 S. 

c a l c u l a t e d  volume of runoff vater f r m  a hypo the t i ca l  stom 
event  vas found to  exceed t h i s  capac i ty  ( r e f e r  t o  Appendh C ,  

Table C-3).  

Excavation of uranium-bearing sediment i s  suggested a s  a 

remedial  measure. The e f f e c t i v e n e s s  of such excavat ion i s  

ques t ionab le  since t h e  percent  s o l u b i l i t y  of t h e  uranim has 

not  been e s t a b l i s h e d .  I f  t h e  uranium vere s o l u b l e  t o  any 

apprec iab le  degree,  a t t e n u a t i o n  i n  stream sediment vould be 

minimal. Therefore ,  i t  is l i k e l y  t h a t  uranium contained i n  

the  sediment i s  r e l a t i v e l y  in so lub le .  

4. The e f f e c t i v e n e s s  of storm vater runoff c o l l e c t i o n  and 

r e t e n t i o n  i n  t h e  CUP Area as a remedial  measure is . 

ques t ionable .  This  approach does not address  t h e  primary 

t r a n s p o r t  Paecbanism. I t  i s  not  l i k e l y  t h a t  t h e  primary 

source of uranium i n  the  CUP Area i s  contaminated s o i l ,  and 

thus  not l i k e l y  t h a t  t h e  primary t r a n s p o r t  mechanim i s  storm 

water runoff .  It i s  more l i k e l y  t h a t  t h e  CWP Area uranium 

source i s  seepage coming from the  p i t s  a f t e r  i n f i l t r a t i o n  of 

r a i n f a l l  has caused them t o  f i l l  wi th  v a t e r  and w e r f l o v  a t  

the surface.  The more appropr ia te  remedial  measure would 

seem t o  be the  placeuent  of a l e s s  permeable surface over t he  

CUPS. I t  i s  not  c l e a r  why t h i s  vas  no t  considered as a 

short-term measure, s ince  use of an impermeable cover i s  

discussed '  by Dl! a s  a long-term measure. The app l i ca t ion  of 

f l e x i b l e  membrane type covers i s  r e l a t i v e l y  simple. 

5 .  DM's recommendations f o r  add i t iona l  s tud ie s  c m p r i s e  

a c t i v i t i e s  t ha t  should have been e s s e n t i a l  p re requ i s i t e s  t o  

source and pathvay i d e n t i f i c a t i o n ,  a6 wel l  a s  t o  s e l e c t i o n  o f  

4 5  



' -  

r m e d i a l  a l t e r n a t i v e # .  There recamended a c t i v i t i e r  inc lude  

dmelopPent  of a r i t e  ra te r  balance i n  o r d e r  t o  provide 

necorary  flow, i n f i l t r a t i o n  and/or recharge  d a t a  (p. 6-3, 

Tark CZ); and a s tudy  of t h e  c h a i r t r y  of t h e  tuulim, 

groundwater and r o i l s  i n  o rde r  t o  determine what geOChaiC81 

processes  are occur r ing  dur ing  t h e  groundwater t r a n s p o r t  of 

u r a n i m  o f f s i t e  (p .  6-3, Task C2). Both A vater balance m d  

a chemical c h a r a c t e r i z a t i o n  r tudy rhould both  have been 

completed prior t o  or  dur ing  DH'o work. Inco rpora t ion  of 

t hese  s t u d i e s  i n t o  pre-oni tor lag ac t iv i t i e s  would have 

g r e a t l y  a s s i s t e d  i n  focus ing  of a c t i v e  numi tor ing  a c t i v i t i e s .  

During the  t e c h n i c a l  review sess ion ,  DM stated t h a t  a vater 

balance was necessary  f o r  determining c o r r e c t i v e  a c t i o n s  

( r e f e r  t o  Appendix B, p. B-8, B-9). 

6. Dlf recommends c o l l e c t i o n  of supplemental d a t a  f o r  hydraul ic  

p r o p e r t i e s  of t h e  s u r f i c i a l  t ill  i n  order  to  apply e f f e c t i v e  

groundwater c o n t r o l  i n  t h e  CWP Area. Evalua t ion  of hydraul ic  

p r o p e r t i e s  of t h e  till was t o  be a major  goa l  of DM's 

groundwater s tudy,  i n i t i a l l y  (p.  2-1, Task B2). It i s  not  

c l e a r  a s  t o  why DM d i d  not perform a more thorough 

i n v e s t i g a t i o n  of hydrau l i c  p r o p e r t i e s  of t h e  till, e s p e c i a l l y  

i n  the  immediate v i c i n i t y  of t h e  CWPs, p r i o r  t o  i n s t a l l a t i o n  

of v e l l s .  I n  a d d i t i o n  t o  s e m i n g  a s  an e a r l y  warning of 

groundwater p o l l u t i o n ,  i f  such vadose zone monitor ing f a i l s  

t o  d e t e c t  contaminant movement, t he  r equ i r enen te  for 

groundwater monitor ing may be reduced o r  l a r g e l y  precluded. 

The cos t  savings f o r  cons t ruc t ing  monitor ing wells could be 

s i g n i f i c a n t .  

Loan-Term Remedial Action Recommendations 

1. The r m e d i a l  a c t i o n s  a r e  not f i n a l  recommended ac t ions ,  but 

r a t h e r  a r e  proposed i n  order  t h a t  they might be evaluated f o r  

a p p l i c a b i l i t y  t o  t h e  FKPC s i t u a t i o n  ( p .  6-4, Task C 2 ) .  The 

recommended ac t ions  a r e  the re fo re  gener ic ,  no t  s i t e - s p e c i f i c .  
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2. The recamended remedial  ac t ion8  cannot be s a d e  

a i t e - rpec i f  i c .  S i t e - rpec i f  i c  app l i ca t ion ,  r q u i r e  t h a t  t h e  

p r h a r y  source be i d e n t i f i e d .  DM d i d  not  c o l l e c t  hard data 

t h 8 t  vould allow 888elment Of t h e  percent  u r a n i u  
c o n t r i b u t i o n  o r i g i n a t i n g  from each rource area (refer t o  

Appendix B, p. B-3, B-7, B-15). 

3 .  The f e a s i b i l i t y  of c e r t a i n  recommended a c t i o n s  i s  

q u e s t i o n a b l e  from a c o s t - e f f e c t i v e  r tandpoin t .  Three of t h e  

r e n e d i a l  a l t e r n a t i v e s  address  s p e c i f i c  sources:  a d d i t i o n  of 

vaste p i t  covers ,  a groundvater  con t ro l  eyetan i n  t h e  W 

Area, and r e l o c a t i o n  of material8 i n  the  PPI and CWP k e a .  

Other a l t e r n a t i v e s  are d i r e c t e d  a t  m i t i g a t i n g  t h e  e f f e c t  of 

t h e  sources  on t h e  e n v i r o m e n t ,  r a t h e r  than a t  the  source 

i t s e l f .  Such a p p l i c a t i o n s  are r a r e l y  cos t - e f f ec t ive  wet a 

long-term period and thue do no t  f d l l w  good engineer ing  

p r a c t i c e  (GEP). GEP d i c t a t e s  t h a t  t h e  source of 

contaminat ion be i d e n t i f i e d  and evaluated f o r  p o t e n t i a l  t o  

f u r t h e r  con t r ibu te .  If it i s  determined t h a t  t h e  source 

s t i l l  has p o t e n t i a l  f o r  contaminant release, GEP d i c t a t e s  

t h a t  t he  source be i s o l a t e d  from the  environment, us ing  

engineer ing  a p p l i c a t i o n s .  GEP does not coneider  t reatment  of 

t h e  e f f e c t  t o  be an accep tab le  approach; such treatment does 

nothing t o  h a l t  contaminant release because i t  i s  not  

d i r e c t e d  a t  t h e  source.  Treatment of the  e f f e c t  may r e s u l t  

in (1 1 an exponent ia l ly  enlarged environmental mat r ix  

r equ i r ing  remediat ion;  ( 2 )  an assoc ia ted  long-term cos t  

matrix for such requi red  remediation; ( 3 )  assoc ia t ed  

long-term, expanded monitor ing requi renents ;  and/or ( 4 )  

pub l i c  disapproval .  

4. The f e a s i b i l i t y  of suggested a l t e r n a t i v e  of m a t e r i a l  

r e l o c a t i o n  i s  ques t ionab le  from t echnica l  and ecoaanical  

s tandpoin ts .  A l l  v a s t e s  generated a t  the PHPC s ince  i n i t i a l  

s t a r t u p  have been placed i n  the  CKP Area, v i t h .  the  except ion 

of t h e  Scrap Metal and Plyash P i l e s .  Relocation vould 
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i w o l v e  t r a n r f  erring 8 r u b r t a n t i a l  vel-e of r e l a t i v e l y  

hazardour  rAteri.1 - apprOXimately 480,000 metric tou r  (FMPC 

1984). Such movement would pore a h e a l t h  r i r k  f o r  thorc  

i w o l v e d .  Arresrocnt of r i s k  would be camplicated by the 

f ac t  t h a t  c e r t a i n  d i s p o r a l  areas con ta in  unaccountable  waste 

types  and volumes. The coe t -e f fec t iveneee  of such an ac t ion  

would be  ques t ionab le ,  when cmpared  t o  in - r i t u  

e t a b i l k a t i o n ,  e i n c e  c o r r e c t i v e  measures would probably s t i l l  

be neceesarg  i n  t h e  CUP Area after waste r e loca t ion .  

Reloca t ion  could ,  add i t iona ly ,  increased  l i k e l i h o o d  for 

migra t ion lexpoeure  due t o  p o t e n t i a l  l o s see  from conta iner ized  

vastes d u r i n g  excavat ion.  

2.3.5 F u l f i l l m e n t  of Scope of Work 

In t roduc t ion :  DU's groundvater  study involved two major o b j e c t i v e s :  

1. I d e n t i f y  t h e  source or  sourcee of above-background levels of 

u r a n i m  i n  &he o f f s i t e  wells. 

2. Recommend remedial  measures i f  it vas concluded t h a t  t h e  €"C 

f a c i l i t y  i s  t h e  source of the  above-background concent ra t ions  

of uranium i n  t h e  groundvater i n  o f f s i t e  wells (p.  1-2, Task 
,<, 

c 2 ) .  

DM.6 approach t o  ache iv ing  these  objec t ives  began wi th  f i e l d  work 

focused on conf i r m i n g / r e f u t i n g  the  impact of each nource a r e a  on o f f s i t e  

groundvater q u a l i t y  (p .  4-1, Task 8 2 ) .  Monitoring wells v e r e  placed up- 

and dovngradient of each p o t e n t i a l  source in  such a manner a s  t o  be 

capable  of d e t e c t i n g  uranium r e l e a s e ,  d i r e c t l y  t o  t h e  groundvater or 

i n d i r e c t l y  by s u r f a c e  water  runoff a n d  l a t e r  recharge ( p .  4-1, Task 8 2 ) .  

Data would then be ga thered  t o  enable t rac ing  above-background l e v e l s  of 

o f f s i t e  uranium-containing groundvater back t o  i t s  sou rce ( s )  ( p .  4-1, 

Task 8 2 ) .  

48 



Data ga thered  f r m  r e 1 1  i n r t a l l a t i o n  and monitoring rou ld  a l s o  be ured 

t o  q u a n t i f y  the  percentage of Urmitm c o n t r i b u t i o n  o r i g i n a t i n g  f rm each 

rourcc  a r e a  (p. 2-1, Task B2). P o t e n t i a l  8ource area8 conridered by DH 
(p. 4-3, lark hz)  inc luded:  r e d h e n t r  and r a t e r s  i n  PE .nd SSOD, 
covered ( i n a c t i v e )  and Act ive  Plyash Pi les ,  t h e  WP Area, t h e  PPA, a d  

t h e  Scrap Waste P i l e .  

F indings :  Information obta ined  during the  technica l  review i n d i c a t e s  

t h a t  sources  i d e n t i f i e d  by DH ao being pr imar i ly  r e spons ib l e  f o r  t he  

above-background concen t r a t ions  of uranium i n  the  o f f s i t e  v e l l e  a r e  

ques t ionab le .  Inadequate  s i t e  Charac te r i za t ion  and a l t e r a t i o n  of t he  

e s t a b l i s h e d  vork plan  f o r  s i t e  monitor ing have led t o  i n c o n s i s t e n t  

and inadequate  monitor ing progrtm. This  i n  turn,  has  r e s u l t e d  i n  a 

r e n e d i a l  a c t i o n  s e l e c t i o n  p rocess  which i d e n t i f i e d  sources t h a t  a r e ,  i n  

a c t u a l i t y ,  t r a n s p o r t  mechanisms and i d e n t i f i e d  co r rgc t ive  measures which 

may be i n e f f e c t u a l .  Primary sources  and o t h e r  t r anspor t  mechanims 

remain unqua l i f i ed ,  a8 do s i t e - spec i f  i c  c o r r e c t i v e  measures. Although 

monitor ing r e s u l t s  have a l loved  i d e n t i f i c a t i o n  of a p r i n c i p a l  t r a n s p o r t  

mechanism, they have not  a l loved  i d e n t i f i c a t i o n  of s p e c i f i c  source8 o r  

c o r r e c t i v e  measures s i n c e  DM c o l l e c t e d  no hard da ta  t h a t  vould a l l o v  f o r  

q u a n t i f i c a t i o n  of t he  percentage  of uranium o r i g i n a t i n g  f r m  each source 

a r e a  ( r e f e r  t o  Appendix B, p .  B-3, B - 7 ,  B-15). The a p p l i c a t i o n  of 
s p e c i f i c  c o r r e c t i v e  measures the re fo re  r equ i r e s  add i t iona l  da t a  

c o l l e c t i o n .  ( r e f e r  t o  Appendix B, p. B-9). 

. 
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3 . 0  BICOXHEHDATIOHS 

Canple t ioo  of t h r e e  t a r k s  i b  rccmmended t o  f u l f i l l  t h e  o r i g i n i a l  rcope 

of vork and o b j e c t i v e s  of t h i b  rtudy. These t a s k s  are: 

I 1. Determine d i r e c t  sources and t r a n s p o r t  r e c h a n i m s  respons ib le  

f o r  hydro logic  release of uranium f r a n  t h e  Feed Mater ia ls  

P roduc t ion  Center.  

2. Determine t h e  percent  u r a n i m  c o n t r i b u t i o n  f r w  each of those 

soutcee .  

3 .  S e l e c t  s i t e - s p e c i f i c  remedial a c t i o n s  d i r e c t e d  a t  t ranspor t  

mechanism re spons ib l e  f o r  uranitnn release from primary 

sources .  

3.1 Source and Pathway I d e n t i f i c a t i o n  

S p e c i f i c  recommendations f o r  the  monitoring program dur ing  r eas sesmen t  

of p o t e n t i a l  sou rces  and migra t ion  routes  inc lude :  

1. R e s t r u c t u r e  the  monitoring program t o  enable  assessment of 

i n d i v i d u a l  sources  and p a t h a y s .  

a .  S e l e c t i v e l y  p lace  addi t iona l  wells i n  t h e  a u r f i c i a l  t i l l  
t o  eva lua te  groundwater q u a l i t y  and movePent i n  the 
v i c i n i t y  of s p e c i f i c  sources.  

b. S e l e c t i v e l y  p lace  p lug  samplers a t  ground l w e l  in  order 
t o  eva lua te  the  q u a l i t y  of s u r f a c e  runoff i n  the  v i c i n i t y  
of s p e c i f i c  sources. (A plug sampler i s  made of Teflon 
and i s  dr iven  i n t o  the ground so t h a t  t he  top face of 
each plug i s  j u s t  belov the  ground sur face .  Overland 
f l o w  e n t e r s  t he  p l u g  through a screen  in t he  top t h a t  

+ removes l a r g e  p a r t i c l e s  but a l l o v s  en t ry  of smaller 
suspended p a r t i c u l a t e s .  Plug samplers can a l s o  be used 
t o  c o l l e c t  groundwater seepage through channels around 
t h e  s i d e  sur face  covering the  top f a c e  of the  plug.)  
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3 .2  

c. Se lec t  a d d i t i o n a l  r u t f a c e  water rampling l o c a t i o n r  on PR, 
betvecn e x i r t i n g  U5 and W7 l oca t ion# ,  and on t h e  SSOD. 

d. S m p l e  r u r f a c e  water contained i n  t h e  d ra inage  d i t c h  t h a t  
anp t i e s  i n t o  t h e  SSOD nea r  t h e  a c t i v e  Plyaoh P i l e .  

2. Conduct hydrogeologic c h a r a c t e r i z a t i o n  of t h e  vadobe zone 

( e u r f i c i a l  t i l l ) .  . 

a. Es t ab l i sh  t h e  e x t e n t  of t h e  perched groundwater system. 

b. Es tab l i sh  h y d r a u l i c  p r o p e r t i e 8  of till, such as hydrau l i c  
conduct iv i ty ,  s t o r a t i v i t y ,  t r ansmiss iv i ty ,  e t c .  

c. Assees deg ree  of in te rconnec t ion  betveen perched 
groundwater i n  t h e  s u r f i c i a l  till and deeper groundvater  
systems. 

3 .  Supplement t h e  moni tor ing  program t o  enable assessment of a l l  

groundwater t r a n s p o r t  rou te s .  

. 
a. Se lec t ive  placement of a d d i t i o n a l  wells enabl ing  f u l l  

d e f i n i t i o n  of t h e  ex ten t  of uranimn-contaminated 
groundwater. 

b. Se lec t ive ly  p l a c e  a d d i t i o n a l  wel l s  enabl ing  assessment of - 
groundwater f l w  toward the  GWB. 

Addi t iona l  S tudies  

S p e c i f i c  recommendations for a d d i t i o n a l  s t u d i e s  include:  

1. Conduct a c h a r a c t e r i z a t i o n  of t h e  CUP Area, s p e c i f i c a l l y ,  t h e  

s i x  Waste S torage  P i t s ,  t h e  C lea rve l l ,  t he  tvo K-65 Storage  

S i lo s ,  and t h e  Metal Oxide S i lo .  Spec i f i c  a c t i v i t i e s  can Kq’ include: 

a.  Coring of p i t s  and s i l o s .  

b. Performing phys ica l  and chemical analyses  of core  samples . 
t o  determine &P t o x i c i t y  and major element c h e n i s t r y .  
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2. 

3 .  

4 .  

c.  P l ac ing  of ob re rva t ion  v e l l r  i n  p i t s  v h e r e  co re r  were 
taken.  

d. Xoni tor ing  l e a c h a t e  l e v e l o  and water q u a l i t y  in 
obse rva t ion  ve l l r .  

e. Conducting e lec t romagnet ic  conduc t iv i ty  rumeye  of t h e  
P i t s ,  t h e  C l e a n e l l ,  and t h e  S i l o s .  

f .  Determining t h e  i n f i l t r a t i o n  r a t e  of water f r m  t h e  
Clearvell us ing  a seepage meter o r  equ iva len t  technique. 

g. Locat ing  and analyzing su r face  seeps.  

Conduct a c h a r a c t e r i z a t i o n  of t h e  Plyash P i l e s .  S p e c i f i c  

a c t i v i t i e s  can include:  

a. Coring. 

b. 

c.  P l a c i n g  obsenra t ion  wells vhe re  cores  were taken. 

Performing phyeical /chemical  ana lyses  of c o r e  samples. . 
d. Monitoring l e a c h a t e  l e v e l s  and water q u a l i t y  in 

o b s e m a t i o n  wells. 

Locat ing and analyzing su r face  seeps.  e. 

Conduct a bench-scale study examining t h e  l e a c h a b i l i t y  of 

uranium i n  s o i l  samples taken from s e l e c t e d  l o c a t i o n s  i n  the  

PPA, us ing  deionized,  ground-, and su r face  waters .  This 
should e i t h e r  s e n e  t o  r e f u t e  or  add credence t o  the  "runoff 

from PPA" t r a n s p o r t  pathvay. 

Supplement c h a r a c t e r i z a t i o n  of t he  s i t e  inc lud ing  development 

of a vater budget. 

a. E s t a b l i s h  annual p r e c i p i t a t i o n ;  e s t a b l i s h  percent of 
p r e c i p i t a t i o n  r e s u l t i n g  i n  i n f i l t r a t i o n ,  runoff ,  and 
evaporat ion.  

b.  E s t a b l i s h  percent  contr ibuted by i n f i l t r a t i o n  t o  volume 
of runoff flow from the  PPA t h a t  e n t e r s  t he  SSOD from the 
SSO during a major runoff event ;  e s t ima te  percent 

I .  
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C. 

d. 

e. 

f .  

g *  

c o n t r i b u t i o n  of u r a n i u .  (Such percent  c o n t r i b u t i o n 8  
a l l -  aorigumcnt of p r i n c i p a l  migra t ion  r o u t e r . )  

B ~ ~ t a b l i r h  p e r c e n t  con t r ibu ted  by SSOD t o  v o l m e  of flow 
i n  PR dur ing  8 runoff Went ;  e r t a b l i s h  percent  
c o n t r i b u t i o n  of uranitrp. 

E s t a b l i s h  pe rcen t  of flow PR c o n t r i b u t e s  t o  t h e  . 
groundwater system a t  t h e  suepected recharge  po in t  
i d e n t i f i e d  by DM; e s t r b l i s h  percent  c o n t r i b u t i o n  of 
u r a n i m .  

E s t a b l i s h  a flow balance f o r  e f f l u e n t  d i scharged  from the  
General Sump and d i r e c t e d  t o  CUP 5 and t h e  C l e a r v e l l ,  
p r i o r  t o  being sen t  t o  the  G n B .  This  vi11 allov 
assesrnnent of t h e  degree of i n t e g r i t y  a s s o c i a t e d  v i t h  t h e  
bu r i ed  p o r t i o n s  of t r a n s f e r  l i n e ,  CWP 5 ,  and t h e  
Clearvell. 

E s t a b l i s h  a mater ia ls  balance f o r  vastes d isposed  of in 
each of t h e  Waste P i t s ,  and h p l m e n t  ground- and sur face  
water  sampling f o r  t h e  presence of . o t h e r  primary source 
terms i n  a d d i t i o n  t o  uranitrm. Based on obsemed  v a s t e  
i n v e n t o r i e s ,  o t h e r  source terms could  inc lude  
r a d i o i s o t o p e s  of Pus Th, Ea, CS, Sr, Tc, Bus Np, and E. 

Continue t o  c o l l e c t  and analyze ground- and s u r f a c e  water  
samples f o r  uranium on a rou t ine  b a s i s ,  as vel1 as fo r  
i n d i c a t o r  parameters  such as pil, s p e c i f i c  conduc t iv i ty ,  - 
and DO. I n d i c a t o r  parameters should be measured in-s i tu .  
Samples c o l l e c t e d  should be s p a t i a l l y  comparable. 

5. Conduct a chen ica l  c h a r a c t e r i z a t i o n  of uranium, s u r f a c e  water 

groundwater , and s o i l .  S p e c i f i c  a c t i v i t i e s  can inc lude  : , 

a. Es tab l i sh ing  t h e  uranim behavior i n  aqueous so lu t ions  
r e p r e s e n t a t i v e  of FIQC groundwater q u a l i t y .  

b .  Evaluat ing processes  t h a t  l i m i t  t h e  concen t r a t ion  of 
u r a n i m  re l eased -  t o  groundwater; such a s  adsorp t ion  onto 
s o i l  su r f aces  o r  p r e c i p i t a t i o n  from so lu t ion .  

c .  Es t ab l i sh ing  t h e  maximum uranium concent ra t ion-  t h a t  can 
occur i n  groundwater. 

d. Es tab l i sh ing  t h e  percent  s o l u b i l i t y  of D contained i n  
stream sediment. 
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3 . 3  Remedial Ac t ions  

Spec i f i c  r c c m c n d a t i o n 8  f o r  r q u i r t d  remedial  a c t i o n s  include:  

h p l a P e n t  r s r e d i a l  ac t ion8  f o r  active and i n a c t i v e  Fly ash 

P i l e s .  

a. 

b. 

C. 

"be a c t i v e  Plyash P i l e  has  no runoff o r  seepage c o n t r o l ,  
t h e  i n a c t i v e  Plyash P i l e  hrs no seepage con t ro l .  
Tmporary  covers  should be placed over the  i n a c t i v e  and 
a c t i v e  Flyash P i les  whi le  more permanent e t a b i l i z a t i o n  
techniques  are evaluated.  h n y  eas i ly-appl ied  and 
e f f e c t i v e  cover systems are commercially m a i l a b l e .  
Runoff c o n t r o l s  such as berms, d ikes ,  o r  channels should 
be  considered. 

Develop and implement a s t a b i l i z a t i o n  and c losu re  p lan  
f o r  t h e  i n a c t i v e  Plyash P i l e  i n  accordance wi th  
a p p l i c a b l e  DOE, s t a t e ,  and Federa l  gu ide l ines .  
Evalua t ion  of needed sur f  ace water and groundvafer 
c o n t r o l s  should be made. Provis ion8  should be made t o  
cap t h e  cover of the  p i l e  w i t h  an impermeable b a r r i e r .  

Develop and implenent a s t a b i l i z a t i o n  p l an  f o r  t h e  a c t i v e  
F lyash  P i l e .  Evaluat ion of needed su r face  water and- . 
groundwater c o n t r o l s  should be made. Provis ione  t o  cover 
p o r t i o n s  added t o  t he  p i l e  a t  t h e  t i m e  of d i sposa l  should 
be made i n  order  t o  m i t i g a t e  t h e  e f f e c t s  of runoff, 
perco la t ion ,  and f u g i t i v e  m i s s i o n s .  

Cease vaste con t r ibu t ions  t o  P i t  5 and t h e  Clearvell. 

WP 5 is cu r ren t ly  being used as par t  of the  l i q u i d  waste  

t r ea tmen t  system v h i l e  a new l i q u i d  v a s t e  t reatment  p lan t  i s  

under cons t ruc t ion .  The waste  p i t  vas used as  a s e t t l i n g  

b a s i n  but i s  nov f i l l e d  t o  capac i ty ,  and serves  only as  a 

wide extension i n  the  t r a n s f e r  l i n e .  S e t t l i n g  i s  

accomplished i n  one of t h e  p lan t ' s  procese bui ldinge p r i o r  t o  

r e l e a s e  of e f f luen t  t o  CwP S. The C lea rve l l  c u r r e n t l y  

r e c e i v e s  flow from CWP 5 ,  and serves  a s  a po r t ion  of an NPDES 

compliance point .  Since t h e  i n t e g r i t y  of CWP 5 ,  t he  
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Clc8rve11, and t h e  t r r o r f c r  l i n e r  i 8  que r t ion8b lc ,  i t  i s  

d e r i r a b l e  t o  cearc m a t e  cont r ibu t ion8 .  

8.  brress t h e  f e a r i b i l i t y  of rou t ing  a l l  e f f l u e n t  r e l eased  
frm t he  General  S u p  d i r e c t l y  t o  t h e  GIIB, allowing 
bypass of CWP 5,  the  Cleanrcll, and transfer l i n e s  
lead ing  t o  and from these  engineered bas ins .  

b. Develop and implement a s t a b i l i z a t i o n  and c l o s u r e  plan 
cons io t en t  v i t h  DOE Ordero 5820.2 and 5480.2, and 
a p p l i c a b l e  s t a t e  and Federa l  r egu la t ions .  The 
s t a b i l i z a t i o n  and c losu re  plan can inc lude  (1) dewatering 
of CWP 5 ;  ( 2 )  t reatment  and d i sposa l  of l i q u i d s ;  ( 3 )  
i n s t a l l a t i o n  of a rain-excluding cover;  ( 4 )  removal of 
vet s o l i d s  by dredging,  t r a n s p o r t  t o  a f i x a t i o n  f a c i l i t y ,  
and s o l i d i f  i c a t i o n  in cement; ( 5 )  d i s p o s a l  of s o l i d i f i e d  
( d e - l i s t e d )  sediment s ludge a t  an approved s i t e  (Return 
t o  CWP 5 i s  p o s s i b l e ) ;  and (6) c l o s u r e  of CWP 5 by 
f i l l i n g  v i t h  d e s t a b i l i z e d  p i t  w a l l s  and f i l l  e a r th ,  
capping wi th  an impermeable b a r r i e r ,  cover in  v i t h  
t o p s o i l ,  and seeding with g r a s s .  . 

The C l e a n e l l  should a l s o  be dewatered, f i l l e d ,  capped and covered i n  a 

s i m i l a r  f a sh ion .  The lOPDES monitor ing po in t  should be removed from the  

e x i s t i n g  permit  Those po r t ions  of t h e  t r a n s p o r t  l i n e  ly ing  

above-ground should be removed or s t a b i l i z e d  i n - s i t u  by f i l l i n g  v i t h  

grout .  

3 .  Implement remedial  a c t i o n s  i n  CVP Area. 

When a p i t  vas  f i l l e d  with waste,  i t  was covered with ea r th ,  

l i g h t l y  compacted, and reseeded v i t h  g ra s s .  No attempt was 

made t o  cap t h e  p i t s  w i t h  impermeable b a r r i e r s .  The p i t s  a r e  

l ined  wi th  c l ay  ( P i t s  1-41 or  syn the t i c  membranes ( P i t s  5-6)  

and t h u s  have the  capac i ty  t o  f i l l  v i t h  i n f i l t r a t i n g  v a t e r  

and exh ib i t  t h e  "bathtub" e f f e c t .  

a .  Temporary covers  should be placed over Waste P i t s  1-4 and 
6 .  

b. nore permanent s t a b i l i z a t i o n  and c losure  plans should b e  
developed f o r  the  p i t s  cons i s t en t  with DOE Orders 
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5480.2 and 5820.2, and a p p l i c a b l e  s t a t e  and Federal  
r e g u l a t i o n r .  

c. Evalua t ion  of needed surf  ac t  water m d  groundvater  
c o n t r o l s  should be made. 

d. P rov i s ions  should be made t o  cap t h e  cover of each p i t  
v i t h  an impemcable b a r r i e r  a f te r  my l e a c h a t e  has been 
repoved and properly disposed of .  

4 .  E s t a b l i s h  e f f e c t i v e  groundvater c o n t r o l s  i n  CUP Area. 

E f f e c t i v e  groundvater c o n t r o l s  should be e s t a b l i s h e d  f o r  t h e  

e n t i r e  CUP Area. A s a t u r a t e d  tone  exists w i t h i n  the  

su r f i c i a l  till l a y e r  approximately 4 t o  9 feet  bel- g rade  i n  

t h e  CWP Area. In order  t o  e f f e c t i v e l y  s t a b i l i z e  t h e  vaste 

p i t s ,  exc lus ion  of t h i s  groundvater  is necessary.  

Engineer ing methods used t o  c o n t r o l  groundvater  movement can 

inc lude  (1) s l u r r y  t renches ,  ( 2 )  shee t  p i l i n g  cu to f f  val ls ,  

( 3 )  grou t  c u r t a i n s ,  and ( 4 )  f r ench  d ra ins .  Evaluat ion of ;he 

perched groundvater system may reveal t h a t  none of these  

methods a r e  requi red ,  s ince  the  presence of t h e  system may be 

due t o  i n f i l t r a t i o n  of su r face  v a t e r  o r  recharge from the  

C l e a r v e l l .  The con t ro l  method vould then e n t a i l  use of an 

impermeable su r face  b a r r i e r  only. 

. 

3.4 Other 

Addi t iona l  recommendations include:  

1. Hod i f i ca t ion  of DH's Task A and B Report8 ( s t i l l  i n  d r a f t  J 
f o x . )  t o  allow consistency v i t h  t h e  Task C F ina l  Report. 

2. Evalua t ion  of ex i s t ing  da ta  i n  o rde r  t o  address  vhe ther  

o f f  s i t e  e leva ted  uranium-levels a r e  a r e s u l t  of present  FHPC 

ope ra t ions ,  o r  a r e  a r e s u l t  of past p r a c t i c e s ,  such a s  

pumping of contaminated v a t e r  from Well Is. 
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3 .  Asaerement of e x i s t i n g  mc r e p o r t s  m d  reco rds  for  d a t a  t h a t  

w i l l  a s s i s t  i n  accmpl i rhment  of recamended ac t ions .  

4. Agreement  of t h e  i n t e g r i t y  Of t he  13 o r i g i n a l  we l l s ,  and t h e  

necess i ty  t o  c l o s e  then,  if i n t e g r i t y  is  que r t ionab le .  

5 .  Col l ec t ion  and a n a l y s i s  of add i t iona l  s p l i t  samples t o  

r e so lve  t h e  d i f f e r e n c e s  noted i n  previous s p l i t s .  

6. Establishment of t h e  l o c a t i o n  of DM runoff samples, BO-20 and 
B(k21. 
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(cn) The Tark Al Report (p. 6 2 )  and the Tark bl Report ( p .  1-1) both  
i d e n t i f y  in orde r  of l i ke l ihood ,  f o u r  potent ia l  o n r i t e  rourcea for  
e l m a t e d  uranim (U) l e v c l r  in t he  o f f r i t e  r e l l r :  

0 C h s r i c a l  Uarte P i t  (CUP) Area. 
0 P l a n t  Product ion  Area (PPA). 
0 

0 

Sediments in Storm Sewer O u t f a l l  D i t ch  (SSOD) and Paddy's Run 
(PR) . 
Scrap  Metal P i l e  and Plyash P i l e s .  

The Task A2 Report  ( p .  4-31 modi f i e r  and r eas s igns  o t h e r  o r d e r s  of 
importance to  these  p o t e n t i a l  sources  as w e l l  a s  making the  Scrap 
Metal P i l e s  and Flyash P i les  s e p a r a t e  sources :  

0 Sediments and Waters in  the  SSOD and PR. 
0 Plpaeh  P i l e s .  
0 CUP Area. 
0 PPA. 
0 Scrap  & t a l  P i l e .  

In a d d i t i o n ,  t h e  Task A2 Report Execut ive Summa- (p .  E-1) says  only 
fou r  p o t e n t i a l  sources  have been i d e n t i f i e d  al though pages E-2 and E-3 
l i s t  t h e  f i v e  p o t e n t i a l  sources a s  they are l i s t e d  on p. 4-3. Tbese 
s(pIe f i v e  p o t e n t i a l  sources a r e  i d e n t i f i e d  in t he  Task B2 Report (p. 
1-11. 

The Task C 1  Report  (p. 4-21 again r eas s ign8  orders  of importance t o  
same of t h e  p o t e n t i a l  sources:  

0 Sediments and Waters i n  SSOD and PR. 
0 CUP Area. 
0 Plyash  P i l e s .  
0 PPI. 
0 Scrap & t a l  P i l e .  

I haven't seen any re ference  made i n  t hese  d r a f t s  wi th  regard to  these  
changes, ie .  each d r a f t  s imply  says Dames and b o r e  (DM)  i d e n t i f i e d  
f i v e  p o t e n t i a l  sources  based on da ta  c o l l e c t e d  during the Task A work 
(exanple:  p. 4-2, Task C 1 ) .  What were these  chansces based on? 

(DM) Pre l iminary  degrees  of importance were assigned based on volumes of 
waste contained a t  each source loca t ion .  This  was l a t e r  modified by 
d i scuss ions  w i t h  National Lead of Ohio ( n o >  s t a f f ,  with regard t o  
p o t e n t i a l  sources .  (This  was subs t an t i a t ed  by n o ,  who indica ted  t h a t  
t he  SSOD input  l e v e l s  of U were very high and needed to be accounted 
f o r  as a p o t e n t i a l  source.)  

(CHI  Text d i scuss ion  of well d r i l l i n g  by Dlf has ind ica ted  tha t  d r i l l i n g  v a s  
t o  proceed from the p o t e n t i a l l y  c l e a n e s t  s i t e  t o  the p o t e n t i a l l y  
d i r t i e s t  s i t e  in order  to minimize cross-contamination (example: ' 

p. 2-4, Task Bl). 

note:  (---- ) denotes  no anewer given or answer not r eca l l ed  by I C .  
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Table 2-1 (p. 2-3 t o  2-91 i n  Tark B2 l i r t r  d r i l l i n g  o r d e r s  f o r  vel18 
t o  be i n r t r l l e d  by Dl l .  The orde r  Of d r i l l i n g  i n d i c a t e r  t h e  r i t e s  f r a  
cleaoert t o  d i r t i e r t  are conr idered  t o  be: 

0 PR near Wil ley b a d .  
0 Plyarh P i l e s .  
0 PB dovnotremn of CWP Area. 
O Area downgradient of PPI. 
O Area downgradient of CUP Area. 

Since t h e  o r d e r  of p o t e n t i a l  bmor tance  o r  deg ree  of p o t e n t i a l  
contamination has been rear ranged  i n  seve ra l  of t h e  Task R e ~ o r t r .  what 
vas t h e  f i n a l  d r i l l i n n  o r d e r  and was i t  d i r e c t l y  r e l a t e d  t o  the  f i n a l  
o rder  of h o o r t a n c e  aesinned t o  these  f i v e  D o t e n t i a l  sources  i n  the  
Task C 1  ReDOrt? 

(DU) The d r i l l i n g  o rde r  vas not clearly r eca l l ed  by DU, nor vas the  exact 
nunber of wells t h a t  vere i n s t a l l e d ,  but i t  was agreed  t h a t  a t a b l e  
l i s t i n g  the  d r i l l i n g  o r d e r s  f o r  a l l  vel ls  i n s t a l l e d  by DU would be 
included i n  the  f i n a l  Task B Report. 

ten) The f i v e  p o t e n t i a l  sources  i d e n t i f i e d  i n  t h e  Task A I  Report were a l l  
d i r e c t  sources .  When in l a t e r  d r a f t s ,  mod i f i ca t ion  r e s u l t e d  i n  one 
source becoming "vaters f lowing i n t o  and U-bearing sediments  i n  PB b d  
the  SSOD" (p.  4-2, Task C l ) ,  t h i s  r e s u l t e d  in cons ide ra t ion  of 
i n d i r e c t  sources .  These i n d i r e c t  sources have pow became the  prime 
suspec ts  f o r  e l eva ted  D levels i n  o f f s i t e  vells. 

Do you anree  t h a t  " v a t e r s  discbarned" are i n d i r e c t  sources  when 
compared v i t h  t h e  o t h e r  v o t a n t i a l  sources  i d e n t i f i e d ,  i n  t h a t  t hese  
waters a r e  not  t h e  u l t i m a t e  source of t h e  U s  bu t  r a t h e r  a t r anspor t  
mechanism? 

(DU) General a g r e m e n t  vas ind ica t ed  t h a t  the  primary sources  i d e n t i f i e d  in 
Task C 1  by DM a r e  t r a n s p o r t  mechanisms. 

(cn) Your r epor t  i n d i c a t e s  gene ra l  agreement v i t h  t h i s  in t h a t  the  Task C1 
Report (p .  4-7) has  a Sec t ion  4.3 e n t i t l e d  "Transport  Hechanims" 
vhich s t a t e s  t h a t  U-bearing waters  generated from sources  i d e n t i f i e d  
i n  t h e  previous Sec t ion  ( 4 . 2 )  a r e  t ranspor ted  v i a  t h e  runoff to  PB and 
SSOD mechanism. The p o t e n t i a l  sources of U a r e  a c t u a l l y  discuseed i n  
Sect ion 4 .2 ,  " I d e n t i f i c a t i o n  Methodology": 

0 Surface runoff from P P I  (p .  4-41. 
0 I n f i l t r a t i o n  of shal low groundvater t o  SSOD p ipe  (p.  4-41. 
0 Runoff from CWP Area (p. 4-51. 
0 Seeps coming from CWP k e a  and going t o  PB ( p .  4-51. 

These a r e  the  r e a l  t r a n s p o r t  mechanisms and sources  a reas  f o r  o f f s i t e  
U contamination, a ren ' t  they? 

(DU) General agreement i s  ind ica t ed  by DM. 
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tcn) "he Xxecutive S m r y  f o r  Tark c1 ( p a  t -2 )  B t A t e S  t h a t  tvo w u r c e s  
h.ve been i d e n t i f i e d  ar being r e r p o n r i b l e  f o r  t he  e l e v a t e d  D levels i n  
o f f r i t e  vellr:  

0 Water f l u v i n g  i n t o  t h e  SSOD v i a  the  SSO. 
0 Water f l o v i n g  i n t o  PR from the  CUP Area. 

Aren't t h e s e  a c t u a l l y  i u s t  t r ansDor t  r e c h a n i a s  f o r  t h e  d i r e c t - r o u r c e s  
i d e n t i f i e d  on t h e  n a t  D b p e  (D. E-3). and r e fe r r ed  t o  an f a c t o r e  
SuDDortinn t h e  above tvo  sources  88 b e i n s  rcsDonsib1e f o r  t h e  U 
contcnrination? 

(DX 1 General i n d i c a t i o n  is t h a t  t h e r e  is a d i f f e r e n c e  in t h e  vay DX d e f i n e s  
Bource as oppored t o  the  independent conru l tan t ' s  ( IC)  d e f i n i t i o n .  Dn ' 

i n d i c a t e s  t h a t  they cons ider  t r a n s p o r t  rechaniaps  t o  be rources .  

(cn)  Con you a s s i n n  a Dercent c o n t r i b u t i o n  t o  each of t h e  d i r e c t  eources? 
For exmnple. on Pafze E-3 i n  t h e  Task C 1  k D O r t .  v h a t  i s  t h e  Dercent 
c o n t r i b u t i o n  of e l eva ted  U levels i n  runoff vater from t h e  CWP Area as 
opposed t o  t h e  percent  c o n t r i b u t i o n  of e l w a t e d  U levels i n  vater 
eeepinn from t h e  CWP Area v i a  a s h a l l o v  rtroundvater r o u t e ?  

(DM) DM i n d i c a t e s  t h a t  t h e i r  work d id  not genera te  any real hard numbers 
t h a t  could be used in comparison of d i r e c t  sourcee and tdeir  
i n d i v i d u a l  degrees  of importance. 

tcn) My po in t  he re  i s  t h a t  your u l t i m a t e  goal  is t o  i d e n t i f y  t h e  p r i n c i p a l  
sources  of U in t he  o f f e i t e  wells. I m e m e  that t h i s  i e  being done .  
i n  order  t o  enable  c o r r e c t i v e  measures t o  be appl ied  a t  those  sources 
i n  order  t o  m i t i g a t e  t h e i r  e f f e c t s ,  i f  in f a c t  p re sen t  ope ra t ing  
p r a c t i c e s  a r e  cont inuing t o  c o n t r i b u t e  t o  the contaprination. The more 
s p e c i f i c  t h e  Bource, t h e  more r e a d i l y  applied the  corrective measure. 
Fiov can you avDly  c o r r e c t i v e  measures e f f e c t i v e l y  i f  YOU can't 
p r i o r i t i z e  t h e  sources? 

(Dn) DW i n d i c a t e s  t h a t  t h e i r  charge vas  t o  iden t i fy  the  sources  of e leva ted  
U l e v e l s  i n  o f f s i t e  v e l l s  and t o  recamend in te rmedia te  and long-term 
ac t ione  t o  remediate the o f f s i t e  water q u a l i t y  concerns ( p .  1-3, Task 
8 2 ) .  

They f e e l  t h a t  t h e i r  c h a r a c t e r i z a t i o n  of the  s i t e  vas adequate  i n  t h i s  
regard  and t h a t  they have i d e n t i f i e d  the primary sources :  

O Waters discharged t o  PB and to  the  SSOD. 

(There vas genera l  consensus betveen DM and HLO s t a f f  t h a t  c o l l e c t i o n  
of runoff  v a t e r s  can be e f f e c t i v e  in  mi t iga t ing  the  e f f e c t 8  of o f f e i t e  - 
U contamination. Therefore ,  t he  d i r e c t  sources  need not be 
i d e n t i f i e d .  

(CHI Aren't you i u s t  t r e a t i n g  a t r a n s p o r t  mechanism if your recommended 
c o r r e c t i v e  ac t ion  i s  c o l l e c t i o n  of runoff va te r?  Prom an engineer ing 
s t andpo in t ,  good engineering p r a c t i c e  (GEP) d i c t a t e s  t h a t  the  d i r e c t  
sources  should be e l imina ted  r a t h e r  than attempting t o  t r e a t  t h e i r  
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(DW) 

(cn) 

(DW) 

(cn) 

e f f e c t s .  I rn ' t  c o l l e c t  i on  of r unof f waters d i r e c t c  d a t  an c f f  e c t  
j a t h e r  t han  a t  spec i f  i c  O O U ~ C C  s t  

DM r e p e a t s  t h e i r  obrerrrat ion t h a t  they f e e l  t h e i r  r e s u l t s  and 
r e c a m e n d a t i o n s  are  a d q u a t c  t o  f u l f i l l  t h e i r  charge. 

Did YOU measure t h e  vol-e of r u r f a c e  vater runoff from the  b i t e?  

Not d i r e c t l y ,  no. 

From your r e p o r t s .  I assme t h a t  Dn D l a C e d  23 wellr o n r i t e  t o  
SUppleBWnt t h e  13 used by n o .  i n  o r d e r  t o  assess t h e  e f f e c t  of each 
p o t e n t i a l  source?  

One ve l l  vas p laced  o f f s i t e  a t  Henry Knollman'r farm. 
22 wellr were placed onrite. 

Stmething l i k e  

I have not  seen an e f f e c t i v e  r ep resen ta t ion  of ve l l s  t h a t  were placed 
by DM i n  any of your r e p o r t s ,  e i t h e r  in a f i g u r e  o r  a t ab l e .  Can you 
p rov ide  a f i n u r e  i n  your f i n a l  d r a f t  vh ich  shows t h e  o r i n i n a l  13  wells 
and then  a f i n u r e  showinn t h e  vel ls  p laced  by DH? 

DM i n d i c a t e d  t h a t  t h i s  had already been requested t o  be included a t  
sme prev ious  meeting. These f i g u r e s  vi11 be included by DH i 6  a 
f i n a l  d r a f t .  

Can YOU i n c l u d e  a t a b l e  vhicb  i d e n t i f i e s  o l d  (ELO) wells and new (DW) 
vells.  and a s s o c i a t e d  c h a r a c t e r i s t i c s  such a s  t h e  rources  each 
moni tors ,  t h e  depth  of t h e  w e l l ,  obsemed water levels i n  each vell ,  
and t h e  vater zone monitored bv the  v e l l ?  

This  t a b l e  can be added, i f  des i red .  

Also, I have d i f f i c u l t y  de te rn in ing  what w e l l  i s  being r e fe r r ed  t o  in 
scme i n s t a n c e s ,  s i n c e  DW has i t s  o h  c l a s s i f i c a t i o n  q s t e a ,  which 
d i f f e r s  from the  c l a s s i f i c a t i o n  spatan used by NLO. Can the  d r a f t s  be 
amended t o  be c o n s i s t e n t  v i t h  N L O  terminology o r  can a t a b l e  be 
provided vh ich  g ives  DW and NLO c l a s s i f i c a t i o n s  f o r  each v e l l ?  

Pes ,  i f  dee i r ed .  

The Task A2 Report (p .  3-11 says t h a t  t h e r e  are th ree  groundwater 
eye tans  ot zones p re sen t  at  the RLO s i t e .  Can YOU include a f igu re  
t h a t  shovs t h e  r e l a t i v e  loca t ions  and e x t e n t s  of t h e s e  svstens? . 

Yes, i f  d e s i r e d .  

The Task B2 Report (p.  2-1) says t h a t  t he  s h a l l a v  v e l l  c l u s t e r s  
(denoted "s") vi11 monitor the  s u r f i c i a l  t ill  l aye r ,  while the deeper 
v e l l  c l u s t e r s  (denoted "d") vi11 monitor the upper sand and gravel 
aqu i f e r .  The Task A2 Report says f u t u r e  monitoring e f f o r t s  vi11 be 

. focused on the  e u r f i c i a l  t i l l  ( p .  E-21, and de f ines  "8" and "d" a8 
being t h e  s u r f i c i a l  till and upper sand and gravel  aqu i f e r ,  
r e spec t ive ly  ( p .  3-13). Eovever, "e" and ' Id" a r e  def ined as  being the 
the  upper sand and grave l  aquifer  and the  lover  sand and gravel 
aqu i fe r ,  r e s p e c t i v e l y ,  on p. 2-3 of t he  Task A2 Report. Which 
d e f i n i t i o n  i s  c o r r e c t ?  
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The o r i g i n a l  i n t e n t i o n  war t o  monitor  t he  r u r f i c i a l  t i l l ,  bu t  MI vas  
unable  to  r u c c e r r f u l l y  l o c a t e  water i n  a l l  of the holes  made i n  t h i r  
l a y e r .  Of 7 t o  8 r c l l r  dug, on ly  4 contained water .  The f o c u r  of t he  
i n v e r t i g a t i o n  vas t h e r e f o r e  r h i f t c d  t o  the  upper rand and g rave l  
a q u i f e r .  Thur, "6" denotes  t h e  upper rand and grave l  a q u i f e r ,  n o t  t he  
ru r f i c i a l  till. I n c o n r i r t e n c i e r  w i l l  be r e c t i f i e d  i n  f i n a l  d r a f t s .  

Do a l l  of t h e  o ld  (RLO) w e l l 6  monitor  t h e  rha l lov  and deep sand and . 
gravel m u i f  e r?  

Yes, except  f o r  t he  t h r e e  product ion  ve l l r .  

ROW many of t h e  nev (DH) vel l s  monitor  t h i s  sume a a u i f e r  system? 

A I 1  bu t  fou r .  

Those f o u r  w e l l s  monitor t h e  r u r f i c i a l  till rvsten? 

Yes. Three a r e  in t h e  CWP Area and one i s  located f u r t h e r  south .  

These are the  t es t  D i t  wells i n  t h e  CWP Area t h a t  had t h e  h ighes t  
o n s i t e  l e v e l s  of U i n  nroundvater  found d u r i n n ' t h e  one Dn s a m l i n n ?  
Wells TP-19. TP-21. TP-221 

Yes. 
e 

I have a b i t  of confusion v i t h  regard  t o  vhich of t h e  f i v e  sources  
each ve l l  monitors .  With the  except ion  of the product ion  wells,  t h e  
o l d  (NLO) wells a l l  monitor t h e  CUP Area. The Task A2 Report (p.  
3-12) l i r r t e  proposed monitor ing v e l l  loca t ions ,  and t h e  areas each 
w i l l  monitor.  l i n e  well c l u s t e r s  are given, f i v e  of vh ich  are t o  be 
i n s t a l l e d  by DM. The Task B2 Report (p. 2-3 t o  2-51 l i s t s  monitor 
w e l l  l o c a t i o n s  f o r  5 v e l l  c l u s t e r s ,  a l l  of vhich are t o  be i n s t a l l e d  
by Dn. 

Hov many wells v e r e  a c t u a l l y  i n s t a l l e d  bv DM and vhat  sources  do they 
monitor? Could t h i s  be placed i n  a t ab l e?  

(DH i n d i c a t e s  t h a t  wells a n d  sources  a r e  not r ead i ly  r e c a l l e d  but t ha t  
an appropr i a t e  t a b l e  w i l l  be added t o  the f i n a l  d r a f t 6  and a l l  
i n c o n s i s t e n c i e s  w i l l  b e  reso lved . )  

Eov many ITLO we l l s  v e r e  sampled by DM? 

DM b e l i e v e s  t h a t  a l l  NLO ve l l s  were sampled. 

Sec t ion  3.0 of Task B2 Report (p .  3-2 t o  3-3)  l i s t s  groundvater  and 
s u r f a c e  water sampling p o i n t s  and the a n a l y t i c a l  tests t o  be 
performed. I count 13 NLO w e l l s  t o  be sampled and 19  DH ve l l s - - tha t  
t o t a l s  t o  32 wel l s .  Your Task C 1  Report (Table 4-2) i n d i c a t e s  t h a t  37 
o n s i t e  we l l s  and 4 o f f s i t e  we l l s  were sampled. Which i s  c o r r e c t ?  

Table 4-2 is cor rec t .  
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Can t h i r  be made c o n a i r t e n t  v i t h  t h e  trrk B2 ReDOrt? Can f i g  u r e  of 
411 vel1 r r m u l e d  be included? 

Yea, i f  d c r i r e d .  

Table  4-2 a l s o  i n d i c a t e @  t h a t  21 runoff  and 2 r u r f a c e  water rcmples 
vere taken. The Tark BZ Report (p. 3-2 t o  3-31 l i r t r  7 sur face  v a t e r  
moni tor ing  r t a t i o n s .  Which i s  co r rec t ?  

Table  4-2 i s  c o r r e c t .  I n c o n r i s t e n c i e s  vi11 be  re ro lved  i n  the final 
d r a f t s .  

Also,  your key t o  the  types i n  the  t a b l e  has no explana t ion  f o r  the  
"SW" symbol, vh ich  I assumed t o  be s u r f a c e  vater.  

Okay 

I t h i n k  there ' s  a need f o r  a q u a l i t a t i v e  explana t ion  of vhat  sampling 
p o i n t r  vere used and also a good d e s c r i p t i v e  t a b l e  and a l e g i b l e  
f i g u r e  f o r  t hese ,  c o n s i s t e n t  v i t h  t h e  Task C 1  Resu l t s .  

Also, v i t h  regard  t o  a n a l y t i c a l  parameters--I have only Been r e s u l t s  
for  U. Can YOU inc lude  r e s u l t s  f o r  t h e  o t h e r  Dartmeters  i n  a t a b l e  
a long  w i t h  t h e  U values .  and provide a d i s c u s s i o n  or i n t e r u r e t a t i o n  of 
t h e s e  d a t a ?  

I see you i n s t a l l e d  lys imeters  but I don't s ee  r e s u l t s  f o r  them. 
- not?  

lJ& 

We didn't  i n s t a l l  t h e  lys imeters .  

Th i s  needs t o  be explained in  a l a t e r  d r a f t .  

What about  r e s u l t 8  from vour seep s t a t i o n s  i n  PB? 

We v e r e  unable  t o  c o l l e c t  any water i n  any of our seep pans. 

What d i d  vou conclude from t h i s ?  That t h e r e  were no see98 noinn t o  
PI€? - 
We concluded t h a t  we f a i l e d  t o  observe any seeps  going t o  PB from the 
CW Area. 

I've been t o l d  by some NLO s t a f f  respons ib le  f o r  c o l l e c t i o n  of samples 
from t h a t  a r ea  t h a t  t he re  a r e  many v i s i b l e  seeps.  

We obsemed no groundwater seeps going d i r e c t l y  i n t o  PB during the t v o  
months w e  were o n s i t e .  We observe t h a t  seeps probably do drain i n t o  
PR, al though they vere  not observed. 
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Okay. That needr t o  be a p l a i n e d  i n  8 f i n a l  d r a f t  a0 w e l l .  

Ye did  obrente  tvo ru r f ace  r c e p r  in t he  CUP Area. Those are r m p l i n g  
rtationr B o d  and 80-9 i n  Table  4-2 (Task Cl) .  Seep PO-9 cmer out of 
t h e  northwestern corner  of P i t  3 and enter8 a d r a i ~ g e  d i t c h  which 
f l o v r  i n t o  PB. The second rcep ,  (Ro-6) f l o v r  i n t o  t h e  n o r t h  r i d e  of 
t h e  Cleane l l .  

You have mentioned t h a t  a perched groundwater t a b l e  is  p r o e n t  a t  f i v e  
t o  eeven f e e t  below grade i n  t h e  CWP Area. Were anv moni tor inn  ve l l sL  
e i t h e r  o l d  o r  nev. capable  of a s r e e s i n n  the  -moverent of perched 
groundwater f r a  t he  CUP Area t o v a r d r  PR? 

In vha t  sense? 

Plow d i r e c t i o n  and f l o v  v e l o c i t y .  

We can measure g r a d i e n t s  i n  t h e  CWP Area uoing vater levels i n  t h e  
t h r e e  t e e t  p i t  v e l l e .  Prom t h o r e  l e v e l e ,  t h e  movement of groundvater  
i n  t h a t  a r ea  i s  t o  t h e  Eaet. Eovever, i t  j u s t  maker geo log ic  sense  t o  
asoume t h a t  seepage of groundvater  (perched)  t o  PR i s  occurr ing .  

But t h e r e  are no ve l l s  Placed d i r e c t l y  between t h e  CUP Area and PB 
t h a t  can deny/conf irm t h i s  Dathvav? 

Bo. 

(Same NLO comments vere made r e l a t e d  t o  the f a c t  t h a t  several o ld  
vel ls  exist betveen the  CUP Area and PR t h a t  have not shovn any U , 

contamination.)  

But these  old v e l l s  don't monitor  t he  co r rec t  aquifer--the s u r f i c i a l  
till. 

Yes. 

They monitor t he  eand and g rave l  aqui fe r .  

Sec t ion  4 . 2  of the Task C 1  Report  r e f e r s  t o  t h i s  as  a p o t e n t i a l  source 
of above-background U i n  t h e  o f f a i t e  v e l l s  (p.  4 - 3 ) .  Did vou not  f e e l  
t h e  need t o  confirm/deny t h i s  D o s e i b i l i t y  v i t h  monitor inn da ta?  

We have no hard d a t a ,  a l though i t  makes geologic sense f o r  t h i s  
seepage t o  be occurr ing.  

Your Task A2 and B2 Reports  s t a t e  t ha t  the major focus  of t h e  
i n v e s t i g a t i o n  w i l l  be on t h e  s u r f i c i a l  t ill  layer  ( p .  E-2, Task A 2 ;  p. 
2-1, Task B 2 ) .  This i s  based on t h e  f o l l w i n g :  

0 A l l  waste u n i t s  a r e  contained i n  the s u r f i c i a l  till. 
O Suspect the groundvater  perched i n  t h i s  zone i n  the  CWP Area 

may seep in to  PR. 
Suspect hydrologic in t e rconnec t ion  between s u r f i c i a l  t i l l  and  
the  s h a l l w  sand and grave l  aqu i f e r .  
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YOU have a l ro  noted v i r i b l e  r u r f a c e  r e e p r  i n  the  CWP &ea; YOU ~ n w  
t he  perched wa te r  i r  a t  5 t o  7 f e e t  b d o v  grade;  you know the lorer 
p o r t i o n r  of t h e  p i t a  r i t  ia t h i r  perched water; you how frar p u p i n g  
ter t r  that no i n t e rconnec t ion  of t h e  till md t he  rha l lov  rand and 
g r a v e l  zone has been indica ted .  

War t h i o  area Character ized well enough t o  e r t a b l i s h  where t h e  Derchad 
Water doco no? I knw you don't c o n r i d e r  t h i r  t o  be a major rource of 
o f f r i t e  D. 

(DU) In v h a t  sense? 

ten) Plov d i r e c t i o n  and flow ve loc i ty .  Your Tark C l  Report (p.  3-5) says 
no c h a r a c t e r i z a t i o n  of flow ra te  vas done. What about flov d i r e c t i o n ?  

(DX) We can e r t i m a t e  fram test p i t  well vater l e v e l s  t h a t  t he  d i r e c t i o n  of 
flow i e  East, bu t  ve make no conclue ion  regard ing  e i t h e r  flcw rate o r  
flov d i r e c t i o n  f o r  groundvater conta ined  in t h e  surf ic ia l  till. 

tcn) Wae anv i n v e s t i n a t i o n  of t h e  P i t  area c a r r i e d  out a s i d e  from n o t i n q  
v i s i b l e  s u r f a c e  s e e m ?  

(DX) ' No. 

(cn) You didn ' t  run anv electromannet ic  conduc t iv i tv  t e a t s ?  You didn't  
, 

measure f o r  levels of s tannant  vater i n  t h e  Dits? 

(en) Was a water ba lance  done? Do YOU k n w  r h a t  percent  of t o t a l  r a i n f a l l  
i n  inchee /vear  r e s u l t s  i n  i n f i l t r a t i o n .  vha t  Percent  r e s u l t s  i n  
r u n o f f ,  and what percent  r e s u l t s  i n  evapora t ion?  

(Dl41 No. A vater balance i o  appropr i a t e  f o r  applying c o r r e c t i v e  measures, 
but  i s  no t  necessary  f o r  source i d e n t i f i c a t i o n .  

(a) Your Task C 1  Report states t h a t  t h e  p r i n c i p a l  method of groundvater 
recharge  a t  t he  s i t e  is by d i r e c t  i n f i l t r a t i o n  ( p .  5-51. Is t h i s  not  - t he  p a t h a v  by which s i t e  groundwater can Dick UP U contamination a s  
i t  p e r c o l a t e s  t o  t he  water t ab le?  

(DH) Our computer model i nd ica t e s  t h a t  U i s  no t  being t raneported o f f e i t e  
by a groundwater pathvay. The p r i n c i p a l  rou te  i s  by surface water  
runoff  t o  PB and t h e  SSOD. 

(cn) You es t imated  an i n f i l t r a t i o n  r a t e  f o r  the CUP Area of 1 inch/year ,  
but t h a t  vas  f o r  the shallow sand and grave l  aqu i f e r ,  not fo r  t h e  
s u r f i c i a l  t i l l .  The perched svstem vas not  included in the model, was - i t ?  

(cn) Did you a s sees  the  volume of water runninfz o f f  t o  PB or  t o  the SSOD? 
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(cn) 

Cau vou a rrerr t h e  volumt of v a t e r  beinn 1 os t  bv PP t o  t he  
groundra te r .  e r ~ e c i a l l v  a t  t h e  Doint where it is  thought thr t the  
ru t f  ac e water 12 oes underground and travels t o  t h e  c o n t a i n a t e d  of f r i t e  
v e l  1 a? 

NO. n i r  i r  important  f o r  remedial a c t i o n r ,  bu t  not f o r  source 
i d e n t i f i c a t i o n .  

YOU bao ica l ly  have no way of a s ses r ing  the  e f f e c t  of t h e  CUP &ea on 
PE r ince  t h e r e  are no monitor ing v d h  t h a t  l i e  in betveen t h e  CWP 
k e a  and PE t h a t  are l oca t ed  i n  the  r u r f i c i a l  t i l l ,  urd rince t h e r e  
a r e  no h i s t o r i c a l  d a t a  from sur face  v a t e r  monitor ing s t a t i o n s  on PB 
t h a t  apply only t o  t h e  p i t  area.  There are o n l y  two s o n i t o r i n g  
s t a t i o n s  f o r  s u r f a c e  water on PE; one i r  u p r t r e m  of a l l  HLO rourceo, 
t h e  o the r  is downstremu of a l l  murce r  from RLO. Theref o r  e ,  
i nd iv idua l  e f f e c t s  of sources  ouch a the  CUP, t h e  P lyash  P i l e s ,  t h e  
K-65 Tanks, and the  SSOD cannot be r ead i ly  evaluated. 

There's a reason  f o r  t h a t .  
year .  

The creek  i o  dry at mort p o i n t s  dur ing  the  

Yes. That is an i n d i c a t i o n  t h a t  i t  is  going underground and providing 
or  c o n t r i b u t i n g  to groundwater contamination, I see no r e f e r e n c e  made 
t o  t h i o  hydro logic  c h a r a c t e r i s t i c  in any IHI doctraent. I see no. 
reference made t o  i t  i n  any NLO document e i t h e r .  

References vi11 be made a t  appropr i a t e  l oca t ions  i n  t h e  r e p o r t s .  

The creek could be samDled--it would i u s t  t ake  more e f f o r t ?  You'd 
j u s t  have t h e  v a i t  u n t i l  flow vas present .  

Pes.  

I note  t h a t  your Task A2 Report (p .  3-16) does not  inc lude  the  CUP 
Area as a recharge  a rea .  M y ?  

Because it was contained in the  e u r f i c i a l  till and because i t  vas 
clay-capped. 

"he CUP Area i s  not  capped. None of the r e t i r e d  p i t s  a r e  covered v i t h  
anything but f i l l  d i r t .  

(General confusion i s  ind ica t ed . )  We were to ld  t h a t  the  waste  p i t 6  
were clay-capped. 

None of t he  p i t s  a r e  CaDDed. a r e  they? 

No. J u s t  e a r t h  covered. 

The Task C1 Report (p .  6-31 discuseed a renedial  o p t i o n  of waste pit 
recons t ruc t ion  ae fol lows:  

T h e  completed v a e t e  p i t s  a r e  capped with a l a y e r  of 
c lay .  I f  the  clay caps and l i n e r s  a re  e f f e c t i v e ,  
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l i t t l e  OT no d i i cha rge  vould be expected. Eovevcr, 
r m e  reepagt  f r a  t he  r a r t e  p i t  u e r  war obremed 
dur ing  r i t e  work r h i c h  i n d i c a t e $  t h a t  the cap8 are 
not t o t a l l y  a f f e c t i v e  in r e s t r i c t i n g  i n f i l t r a t i o n . "  

Po l lov ing  t h i o  i r  d i r c u r r i o n  of r ea rour  f o r  p o r r i b l e  fa i lure  of the  
cap. 

Pes .  
than  "cap". 

This in format ion  i r  incorrect m d  rhould be t a m e d .  

We were wrong and w i l l  change t h e  wording t o  read "cover" r a t h e r  (DM) 

(a!) In cons ide r inn  t h i s  nev information.  do YOU f e e l  more importance 0 
(DH) No. We hew they weren't e f f e c t i v e  myvay, s ince  t h e r e  were obsernred 

s u r f  ace rcep s 

tcn) Do YOU s t i l l  f e e l  t h a t  t he  CUP Area i s  not a rccharne area? 

(DM) I don't- f e e l  a s  s t rong ly  about t h a t  now. 

(cn) Were any of t h e  old ( n o )  wells conoidered inadeqyate f o r  r e l i a b l e  and 
r e p r e s e n t a t i v e  groundvat er monitor ing? . 

(DH) No. 

(cn) Not even vben consider inn t h a t -  some wells vere i n s t a l l e d  i n  the  
1950's. and may have corroded vel l  acreens;  ma9 not  have been 
a d a u a t e l v  developed; are a l l  oDen t o  the  atmosDhere; have 
surface-ounted P U ~ D  s vhich d r i p  o i l  i n t o  the  wells; and have l i t t l e  
o r  no available v e l l  h i s torv?  

(DH) A t  f i rs t  I thought some of t h e  ve l la  might not be u s e f u l ,  but  when we 
punped them, t h e  waters  looked c l e a r  and good, and the  assoc ia ted  pH 
and s p e c i f i c  conduct iv i ty  levels were s b i l a r  t o  our -11s. We 
decided t o  use  them. 

(cn) Would YOU recommend c los ing  of an7 o ld  wel l s?  

(cn) I vas t o l d  by NX.0 s t a f f  t h a t  you had oade such a recommendation. 

(DM) That vas t r u e ,  before  we sampled them and found thap to  be s i m i l a r  in  
water q u a l i t y  t o  our v e l l s .  We were unable t o  confirm a bentoni te  
seal i n  s m e  old v e l l s  and were concerned about  aqu i f e r  contamination. 

(cn) J u s t  suDDosinn hvpo the t i ca l lv  t h a t  t h e  Derched water svstem i s  
seasonal- i t  i s  present  i n  w e t  season8 and absent i n  dry--is .it not 
p o s s i b l e  t h a t  80me well8 a r e  placed i n  such a manner a s  t o  be located 
where a perched system develops i n  a wet period? 
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(cn) 

(NLO) 

(cn) 

(NLO) 

(cn) 

Per. 

Then it i r  D o r r i b l c  for 0 Id  wellr t o  be a c t i n n  88 d r a i n l i n e r  fox 
9ercbe d rater t o  enter dceoer  zone#? 

Ye8. 

Do YOU f e e l  nw. 1 oohinn back on the  p r o j e c t .  t h a t  t h e r e  are . I~Y 
potent ia l  rourcee  t h a t  YOU didn’t consider  t h a t  YOU now f e e l  rhould 
have been conr idered?  

Yes, one. The d i rcon t inuour  rand l a y e r  in t he  till which r e s u l t s  Fn 
bur ied  r t rem churne ls .  

What about  leakim l i n e s  a6 a Doten t i a l  rource? The SSOD ha6 m .  
observable  f l o v  vh icb  i s  continuour even i n  dry pe r iods .  Oak Ridge 
A s r o c i a t t d  U n i v e r r i t i e r  (OUU) noted t h i e  dur ing  t h e i r  monitor ing 
review. (ORAU 1985) This  i e  probably t h e  r e s u l t  of perched 
groundvater  e n t e r i n g  f r a c t u r e 6  i n  t h e  diecharge l ine.  

No. U e  didn’t conr ide r  t h i s .  

Was t h i e  f low e a m ~ l e d  f o r  U by Dn? . 
Bo. 

There is a e u b e t a n t i a l  h i s t o r y  of U being discharged i n t o  the  SSOD. 
The levels are  q u i t e  high. 

Yes. b u t  t h e  lw flow event  wae not  wer e a m ~ l e d  i n  o r d e r  t o  determine 
t h e  U l w e l e  i n  t h e  i n f i l t r a t i o n  waters? 

The level of U i n  t h e  diecharge s t aye  a t  about 1 mg/l dur ing  dry 
6pel l6 .  

A l 6 0 ,  I an cur ioue  a6 t o  the  eource of the 0 levels preeented i n  the 
Task A2 Report (p .  2-13). Table 2 gives a emnary  of NLO d a t a  f o r  
1981 t o  1983. Uranium discharged i s  given i n  kg f o r  both deple ted  and 
enriched forme. Ien’t t h e  devleted form ineoluble? 

No. Bot r e a l l y .  

Bow i e  t h e  amount and t n e  of I] diecharged determined? Is a saamle 
taken a t  t h e  o u t f a l l  and analvzed? 

No. This i s  an estimate made by our ma te r i a l e  inventory s t a f f ,  based 
on what has been produced t h a t  year ,  No analyses  vere done t o  enable 
such a d i s t i n c t i o n  between depleted and enr‘iched U diecharged t o  the 
SSOD a t  NLO. 

My reason f o r  asking about the s o l u b i l i t y  i s  t h a t  only 25  t o  35% of 
t he  t o t a l  U r e l eased  w e r  the three  year period vas  enriched. I f  t h e  
deple ted  po r t ion  vas  inso luble ,  t h a t  vould mean only 50 kg of 0, not 
87, were discharged over t h a t  time period. 
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DRAFT 8-0 3 8 
By s o p l i n g  rme year,  back, 
%ox ro lub lc ,  on the  average. 

I a180 see t h a t  t h e  t o t a l  

ve have found the  dep le t ed  portion to  be 

f l w  of vatcr d i rcharged  t o  the  SSOD 
i nc rea red  r i g u i f i c a n t l y  19a and 19a. Vhat w.8 t h e  rearon f o r  
t hi 8 ? 

It j u r t  ra ined more, that‘s  all. 

Okay. Back t o  leak ing  l i n e r .  The l i n e  t h a t  t r a n o f e r s  e f f l u e n t  t o  t h e  
SSOD reems t o  -be  r ece iv ing  sane i n f i l t r a t i o n .  I suspec t  mort old 
l i n e r  a t  the  p l an t  a r e  cracked and leaking .  Isn’t i t  Dorrrible t h a t  
t r a n s f e r  l i n e s  frcm t h e  General S U ~ D  t o  t h e  CUP Area. and from the  
Clearvell t o  t h e  o u t f a l l  a t  t h e  G n B  are  leakinn? 

-- 
These l ines  can e i t h e r  be r e c e i v i n g  i n f i l t r a t i o n  frm perched 
groundvater ,  o r  they can be l o s i n g  e f f l u e n t  t o  the  groundwater. Was a 
f low balance done on t h i o  t r a n e f e r  rvstem t o  determine i f  anv urose  
d i f f e r e n c e  ex i s t ed?  A larue Rain o r  l o s s ?  

We know what’e pumped out a t  t he  General  S m p  and what‘s coming i n t o  
t h e  Clcanrell. 

Eove theee  va lues  ever been comoared? 

Bo. We didn’t compare them because of t he  d i f f e r e n c e  t h a t  would be 
introduced by r a i n  f a l l i n g  i n t o  WP 5. 

R a i n f a l l  would be n e g l i g i b l e  and could be e a s i l y  accounted f o r  by 
no t ing  the  moun t  of r a i n f a l l  and the  su r face  area of t h e  p i t .  

Uhen CUT 3 vas  r e t i r e d ,  hov v e r e  the  t r a n s f e r  l i n e s  t o  t h e  P i t  c losed 
- o f f ?  

(Ques t ion  i s  not understood.) 

I a s s m e  the  l i n e s  ve re  underground-were they grouted up? 

The t r a n s f e r  l i n e  vag not p u t  out of s e rv i ce .  I t  vas  j u s t  extended t o  
(;xp 5 from the  point  j u s t  p r i o r  t o  vhere i t  had entered CWP 3 
previously.  

Is i t  underground a t  some poin ts?  

The l i n e  vao above-ground a t  t h i s  point .  

I n i t i a l l y ,  the t r a n s f e r  l i n e  for  CWP 3 (coming fran the  General Sump) 
i s  above-ground, lying i n  a concrete  t rench.  This concre te  t r e n c h  
extends i n  a s t r a i g h t  l i n e  t o  near the K d 5  Tanks. Prom t h i s  area on ,  
the  l i n e  i s  underground u n t i l  j u s t  p r i o r  to  (;vp 3. 

BOV~lOnK has t h i s  l i n e  been underground? 
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Since CUP 3 wag i n r t a l l e d  i n  1959. 

So thir 1 inc bar been undcrnrou nd f o r  26 fear r and ac t  u.11~ 1 -ice 
r u k w e  d i n  nroundwater i n  r a e  D h C e r .  D a r t i c u l a r l v  i n  t h e  CWP Area? 

I th ink  these  l i n e s  E A ~  be p o t e n t i a l  sources  f o r  U c o n t m i n a t i o n  of 
o f f - s i t e  groundvater .  In Oak Ridge, t h e  O E  f a c i l i t y  h e  a p r o b l m  
wi th  leak ing  l i n e r .  The r a d i o a c t i v i t y  1cPels i n  t h e  e f f l u e n t  going t o  
the  acvage treabaent p l an t  are lover than the l e v e l o  found in t h e  
e f f l u e n t  once it teaches  t h e  t rea tment  p lan t .  This  i r  due t o  
i n f i l t r a t i o n  of contaminated groundvater  v i a  cr8ckr  in t h e  t r a n r f  er  
l i n e a .  

&other  p o t e n t i a l  source t h a t  hasn't been considered i s  t h e  pumping of 
contaminated groundwater from EL0 Well 18. I have seen t h e  s t a t a ~ e n t  
t h a t  "There are no d i r e c t  d i scha rges  f r a  the Feed Materials 
Product ion Center  to PEW i n  t h e  I a r k  A and B Reports  (p. 2-14, Task 
A2). 

I understand t h a t  Y e l l  1s had a 200 g a l l o n h i n u t e  (gpm) puup i n s t a l l e d  
i n  1961 and t h a t  vel1 vas subsequently pumped cont inuously f o r  long 
per iods of t h e  i n  o rde r  t o  i n t e r c e p t  c o n t m i n a t e d  groundwater found 
between t h e  CUP Area and t h e  PP Wells. 

vhv v a s  t h i s  no t  considered t o  be a potent ia l  source  f o r  U i n  o f f s i t e -  
wel ls?  

Ye didn't w n s i d e r  i t  t o  be s u b s t a n t i a l .  The e o u n t r  of U contained 
i n  t h e  groundwater pumped were not very  high. 

But t h e  nroundwater vas Dumped d i r e c t l y  t o  PE. and had high l e v e l s  of 
n i t r a t e s  (a) and c h l o r i d e  (C l ) .  i n d i c a t i n n  D o s s i b l e  movement of 
l eacha te  f r w  one of t he  D i t s ?  

The l e v e l s  of N and C 1  lowered t o  near  normal when CUP 3 vas  c losed.  

U h a t  were t h e  levels of N and C 1  a t  i n i t i a l l y ?  

The l e v e l s  of N and C 1  were a t  2500 mg/l a t  f i r s t .  

Yes, and pumping cont inuously f o r  3 months a t  200 gpm only resu1,ted i n  
a drop t o  800 mg/l. I sn ' t  hinh N assoc ia t ed  v i t h  h inh  0 s o l u b i l i t v ?  

Yes, but  t he  l e v e l  of U i n  t he  groundvater pumped vae  very lov. 

I understand t h a t  very l i t t l e  U da ta  a r e  m a i l a b l e  f o r  pears  p r i o r  t o  
1980 f o r  Well 1s. 

The U l e v e l s  v e r e  measured a t  t he  time of d i scharge  t o  PR and they 
vere  very lov. 
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(cn) I would l i k e  t o  ree t h e r e  data. 'fhC way I undcrr tand  i t ,  8 r t ~ d y  Vag 
done by Dr. Bye f r a  t h e  u n i v e r r i t y  of Cincinnati. The r t d y  
r e e m e n d e d  prnping t h e  c o n t r i m t a d  groundwater in to  the m a t e  p i t r ,  
i n  order  to m i t i g a t e  t h e  e f f e c t r  of t he  high R and C 1  on groundra te r  
q u a l i t y .  The concern war d i r e c t e d  tovardr  prevent ion  of m o v a e n t  of 
t h e  c o n t o i m t e d  groundwater tovardr  t h e  PP Wellr. The o r i g i n  of t he  
c o n t m i n a t i o n  var thought  t o  be CUP 3 .  A t  m y  rate, t h e  two repor t ,  I 
have occn t h a t  refer t o  t h e  pumping of Well 18 lcem t o  i n d i c a t e  t h a t  
ptmping vas wmevhat cont inuour  f r o a  1961 t o  1982 ( and perhaps beyond 
1982). A USGS r tudy  (1982) i nd ica t e8  that a t  t h a t  time, t h e  vel1 vas 
being  pumped cont inuous ly  a t  lcrs t h m  100 gpm. h e r  thir tine 
per iod ,  t h e  d i r c h a r g e  ven t  d i r e c t l y  t o  PB. 

(cn) Isn't i t  ~ o o e i b l e .  even i f  t h e  U levelr weren't vem h i g h  i n  t h i o  
pmped nroundvater.  t h a t  t h e  excess ive  I levelr ( a t  o r  above 800 -/1) 
would cause a c c e l l e r a t e d  desorp t ion  of U conta ined  i n  stream 
eed h e n  t e? 

(NLO) --- 
(cn) I d id  ime c a l c u l a t i o n s  based on the  one U va lue  I had f o r  Well Is, 

taken from the  USGS r e p o r t ,  vhich was very lau--8.2 u g / l  (refer' t o  
Appendix C, p. C-3). If a 180 gpm pumping rate i o  888umed, and the 8.2 
u g / l  U value i s  ueed, t h i s  r e s u l t s  i n  95 m i l l i o n  8allonr (HG) of 
contaminated groundwater being discharged t o  PB p e r  yea r ,  and 3.6 kg 
of u. 

(DX) That's extremely i n s i g n i f i c a n t  i n  l i g h t  of the  anount of U discharged 
t o  the  S O D .  

(cn) I agree.  But t h i s  i s  a t e r r i b l y  conserpa t ive  v a l u e  f o r  U i n  t h a t  
v e l l ,  y e t  i t  produced 3.6 kg of U i n  a year. I have seen no da ta  f r a n  
t h e  1961 time pe r iod  f o r  U, assoc ia ted  v i t h  t h e  high I and C l .  
Assuming the U level  a t  t h a t  time vas s i g n i f i c a n t l y  h igher ,  t h i s  
source could have been a primary con t r ibu to r  then (1961). 

. 

(DX) I see  your poin t .  

(cn) I f  t h i s  pumping vere  assumed to  be continuous wer a 20 year time 
period,  then the  r e s u l t  vould be 72 kg of 0, based on t h e  8.2 ug/ l  U 
l eve l .  I f  l e v e l s  were i n  f a c t ,  much higher than t h i s ,  and I bel ieve  
they were although I have seen M da ta  f o r  t h i s  time per iod ,  then the  
r e s u l t  for t o t a l  U discharged  Over a 20 year per iod  vould be somewhat 
exponentiated.  This d ischarge  f o l l w s  the pathway you have proposed 
a s  being the p r imary  one - - shu la t ing  storm water d i scha rge  i n t o  PR. 

(cn) Would t h i s  pumping, i f  i t  contained a i n n i f i c a n t  IJ l e v e l s .  not Beme t o  
b i a s  da t a ,  in term8 of simu1ating the VroPosed runoff  source e f f e c t ?  

(DH) No. Bot i n  terms of the  cmput-er  model. 
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We did  not inpu t  U d a t 8  into the model. 

Thin oource correrponds to the  5 t o  10 year t r u l r p o r t  time e a t h a t e d  
by t h e  model f o r  movarent t o  t h e  o f f r i t e  vel l r .  

Bov d i d  you a r r i v e  a t  t h a t  conclur ion? 

Pumping began i n  1%2 and 0 vas f i r s t  noted in t he  o f f r i t e  we l l8  i n  
1974. That'o approximately 10 pears .  

?he U vas f i r s t  de t ec t ed  i n  t h e  o f f r i t e  wells i n  November of 1981. 

I vas under t h e  vrong assumption, then. I v8s port impreared by the  
volume of groundwater t h a t  may have been dircharged t o  PR i n  a r i n g l e  
year by t h i s  r o u t e  ( 9 5  K;), a8 oppored t o  12 and 14 K; f r m  t h e  SSob 
i n  1982 and 1983. That's subo tan t i a l .  The a u e r t i o n  is .  hov much 0 
d i d  the  d i s c h a r n e  a c t u a l l v  conta in?  

Are anv of t h e  dra inane  d i t c h e s  onr i te  severe ly  eroded? 

Do you mean, a r e  any of them eroded dovn paet the  s u r f i c i s l  t i l l ?  

Yes. 

No. The primary area of e ros ion  occurs  r i g h t  at the  SSOD pipe 
d ischarge .  A l l  d i t c h e s  o n s i t e  have vegeta t ion  and s t i l l  con ta in  
surf  i c i a l  till. 

So vou vouldn't  consider  a shortened Rroundvater f low Dath- as a 
p o t e n t i a l  pathwav f o r  movement of U? 

No. 

I know a t  t h e  Savannah River P lan t  (SI@) t h i s  was a prima- atechanim 
f o r  movesent of tritium out  of t h e i r  l w - l e v e l  v a s t e  b u r i a l  grounJ.  
There vas  severe  e ros ion  of a miall  c reek  tha t  drained the a r e a ,  which 
led  t o  a 20 year  shor ten ing  of t he  groundvater f l w  path t o  t h e  creek.  
The c reek  v a s  r e b u i l t  i n  order  t o  prevent t h i s  mechanima from 
cont inuing t o  a f f e c t  v a t e r  q u a l i t y .  

Those a r e  a l l  the  ques t ions  I have t h a t  r e l a t ed  t o  the  Tank A and B 
Reports.  I'm ready t o  f l i p  through the  Task C 1  Report, page by page. 

(CM) Page E-3. . I agree w i t h  t hese  six observat ions,  but can you present  
da t a  to  use i n  assess ing  which of these  i s  most important? 

(Dn> No. Ye have no r e a l  hard numbers. 
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(NLO) 

(cn) 

(NLO) 

Alro,  on p. 8-3, n=ber 6.  1 don't rgree w i t h  t h a t  r t a t e e n t .  
P r u r i u  i r  be ing  t r r r r rpo r t ed  o f f - r i t e  groundwater pr thvayr ,  they're 
ju re  not d i r e c t  p r t b r a ~ r .  1 r o u l d  l i k e  to  H e  t h a t  r t a t e e n t  changed 
to  read 'bia d i r e c t  g roundra te r  p a t h ~ a y r ~ .  

DO YOU f e e l  enounh well# were D laced  i n  o r d e r  t o  cp aluate  Dotent ia l  
rources? I no t i ced  t h a t  -e sourcer ,  such u t h e  F lyarh  P i l e ,  only 
had one well capab le  of monitor ing t h e i r  c o n t r i b u t i o n  t o  groundwater 
( i f  any). Wh a t  i f  a Plume was missed by t h i r  wel l?  

Some sources  d i d  only have one w e l l  capable  of monitor ing t h e i r  e f f ec t  
on water q u a l i t y .  

A t  HLO t h e r e  are only 33 o n s i t e  wells,  t h e  m j o r i t y  of which are 
loca ted  i n  t h e  CWP Area. At SRP, t h e i r  76 acre b u r i a l  ground has 110 
o r  so moni tor ing  wells placed i n  a g r i d  pattern i n s i d e  the  fenced 
area 

What aqu i f e r  is monitored? 

P r imar i ly  t h e  uppexmost. They a l s o  placed wells around t h e  perimeter 
of the  f a c i l i t y ,  and it was only these  wells that de tec t ed  a plume' of 
tritium leav ing  t h e  b u r i a l  ground at  t h e  southves t  corner.  If t he  
wells had no t  been placed c l o s e l y  on a g r i d  p a t t e r n ,  t h e  plume vould 
not  have been de tec ted .  

Were these  c l u s t e r  wells? 

Pes,  but  each had a r l o t t e d  screen  that extended t h e  length  of the  
p a r t i c u l a r  zone monitored. 

What about p o t e n t i a l  con tan ina t ion  of t h a t  zone due t o  the s l o t t e d  
screen? 

That's a misconcept ion.  A s l o t t e d  screen  l eads  t o  no more 
contan ina t ion  than w u l d  occur anyway, s i n c e  i t  only -extends 
throughout one s i n g l e  aqu i f e r ,  which i s  phys ica l ly  continuous anyway. 

The only c r i t i c i s m  of s l o t t e d  screens  t h a t  I'm aware of is t h a t  they 
are not s t r u c t u r a l l y  s t a b l e  and tend t o  co l lapse .  Their  advantage is 
t h a t  they can r e a d i l y  d e t e c t  the  presence of a plume. Then 
short-screened v e l l s  can be placed more p r e c i s e l y  i n  order  to  get more 
s p e c i f i c  information.  The primary c r i t i c i s m  of c l u s t e r  wells v i t h  
sho r t  screen i n t e r n a l 8  i s  t h a t  they only monitor t h e  shallow and deep 
zones and may t h e r e f o r e  miss any contaminants moving i n  between those 
two points .  

Don't YOU t h ink  wells placed on a n r id  p a t t e r n  vould have been more 
e f f e c t  ive l  

In what sense? 
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I n  d e t c m i n i n g  the  f l o v  d i r e c t i o n  m d  v e l o c i t y  of my c o n t m i o r n t  
i u v a e n  t . 
Well, i f  you have l o t s  and l o t o  of money t o  rpcnd. .. 
Page I-5. Five a c t i o n r  are l i r t e d  vhich  vould r e s u l t  in a u j o r  
r educ t ion  in the  q u a n t i t y  of U being r e l eased  from the  si te.  Ew do 
N u p a n r i o n  of t he  nroundvater  monitor inn wit-.” and “water r u ~ ~ l p  
r u b s t i t u t i o n ”  r e s u l t  i n  a r e d u c t i o n  of U beinit re leased?  

The lawyers have a l ready  caught  t h i s .  

Were vells placed i n  every boriniz made bv DW? 

Pes. 

Page 4-1. The text says t h a t  Table  4-1 l i r t e  ansi te  v e l l e  vh ich  
c o n t a i n  r t a t i e t i c a l l y  s i g n i f i c a n t  above-background levels of U. When 
I look at t h i s  t a b l e ,  I only  see w e l l e  t h a t  monitor t h e  sand and 
g r a v e l  aqu i f e r  included. Whv weren’t t h e  t h r e e  t e s t  p i t  wells 
included? The test p i t  w e l l 8  in t he  CWP &ea had the  t h r e e  h ighes t  U 
l e v e l s  found in groundvater  du r ing  your one o n s i t e  sampling. 

That’s r i g h t .  We need t o  add those  vel ls  t o  the  tab le .  

The t i t l e  of t he  t a b l e  w i l l  have to be a l t e r e d ,  too. 

I t  w i l l  be changed. 

okay 

Looking a t  Table 4-1, I then  can count 25 of 33 wells ecrmpled 88 being 
s i g n i f i c a n t l y  above-background. That’s 76Z of o n e i t e  w e l l e  t h a t  
s t a t i s t i c a l l y  exceed background. 

Also, i n  tha t  t ab l e ,  I th ink  you need t o  note  tha t  these  U v a l u e s  a r e  
t h e  d a t a  fran EAL. 

Page 4-2. Third paragraph. Were the  sur face  waters samDled dur ing  a 
d ry  per iod.  o r  during a runoff  w e n t ?  

During a nmoff  event. 

The r e s u l t s  presented i n  Table  4-2 (sarie paragraph)--you don‘t 
exp la in  tha t  samples were s p l i t  w i t h  NI.0 or  j u s t  how you i n t e r p r e t e d  
t h e  da ta .  

Turning to  Table‘  4-2. Again t h e r e  a r e  values of U given as  EM, U 
concent ra t ions  and NLO U concen t r a t ions ,  but M explanat ion a s  t o  vhat 
each of these represente .  I n  your i n t e r p r e t a t i o n  of d a t a ,  were these  
two measurmente averaned. o r  d id  you iu s t  use the BBL r e s u l t s ?  
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I'm not rure .  I th ink  we j u r t  ured HaL rcrultr .  

Alro, in that t ab le .  me q u a l i f i e r  "1" placed a f t e r  s a c  of t h e  
ob re rva t ion r  i n d i c a t e 8  a r t 8 t i r t i C d l p  8 i g n i f  i C A n t  d i f  f crence between 
BAL m d  IhO r c r u l t r .  yhr t war t h i 8  r k n i f i c r n c c  b. red on? 

I b e l i e v e  i t  was bared on an o r d e r  of magnitude d i f f e r e n c e  between the 
tu0 o b r c r ~ a t i o n r  ( la0 and E4L). 

mat information needs to  be added to  t h e  key. Alro. uhcn I look a t  

r t a t i r t i c a l l v  d i f f e r e n t ?  Also o b r e n a t i o n s  P-1. P-2. and OB-l? 
a g  

We seen t o  have missed those.  They vi11 be added. 

That means t h a t  10 of 41, or 24% of t h e  t o t a l  u m b e r  of samples t h a t  
vere s p l i t  between a 0  and BAL for U ana lyses  uere not found t o  agree  
s t a t i s t i c a l l y .  I have a Droblem v i t h  rounhlv one a u a r t e r  of t h e  
samDles d i san ree inn .  don't YOU? 

Per .  

What do YOU a t t r i b u t e  t h i s  d i f f e r e n c e  to?  

We can only aserrme our (EAL) d a t a  are c o r r e c t ,  and that t h e r e  were 
l abora to ry  e r r o r s  i n  the NLO p o r t i o n s  of t h e  s p l i t s .  

General d i sag reesen t  i s  ind ica t ed  by ITLO s t a f f .  

Table  4-2 a l s o  g ives  i r o n  (Pe l  concent ra t ions .  Are these  results 
d iscussed  anwhere?  

When I looked a t  t he  r e s u l t s  of t h e  s p l i t  sampling t h a t  v e r e  given t o  
me by NLO, there were repor ted  va lues  f o r  OD-1 and OD-2. Bo va lues  
a r e  l i s t e d  f o r  t hese  obsemat ions  i n  Table 4-2. Why? 

Did NLO sample those  two po in t s?  

Yes. 

The values  a r e  0.271 and 0.015 -11, re spec t ive ly .  

We w i l l  add those.  

On page 4-2, l a s t  paragraph. The t e x t  s t a t e s  t h a t  two sources of 
above-background U have been i d e n t i f i e d  and t h a t  t hese  sources a r e  
shovn i n  F igure  4-1. 

J u s t  hov use fu l  a r e  these hashed area8 i n  terms of r ep resen ta t iveness?  

(NLO/DH) General d i sagreenent  m e r  hashed source a reas  in Figure  4-1. Result  
i s  t h a t  the  f i g u r e  w i l l  be de l e t ed  from the  r epor t .  
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tcn) 

I t r i e d  t o  l o c a t e  the N n O f f  BOpl'iog r t a t i o n r  denoted "ROW i n  
Table 4-2 on the  a8p i n  F igu re  4-2. 1 vas only able to  locate RO-1 
through P(t18 on the  u p .  There r ta t ionr  were 8ll l o c r t o d  in t h e  CYP 
h e m .  M e r  e are BO-19 thro uRb 1*21 10 c r t c d ?  A t e  t hey i o  the SSOD 
&ea? 

TVO sampler vere c o l l e c t e d  i n  the  SSOD. 
OD-2 i n  Table 4-2. 

Where a r e  BO-19 through 80-211 Where i r  t h e  SW-10 rmlit  smple 
denoted i n  Table  4-21 RLO repor ted  2.06 mg/l U f o r  t h i s  r t a t i o n ,  a 
drainage d i t c h  loca ted  south  Of the  Clearuell. Th i s  was t h e  h ighes t  D 
va lue  noted i n  my of t h e  r p l i t s .  

They u e  denoted u OD-1 and 

A t a b l e  is  needed t h a t  inc lude8  a l l  t he  BO r a p l i n g  l o c a t i o n s .  

That can be added, i f  des i r ed .  

The legend f o r  F igu re  4-2 r ays  water  frcm the Cleanrell i s  t r e a t e d  
p r i o r  t o  being d ischarged  t o  GnB. This is not correct. 

It w i l l  be changed. . 
I took t h e  average of t h e  CUP BO va lues  in Table 4-2 and c w p a r e d  it  
t o  the  average of t h e  SSOD 0 values .  The CUP Area average vas 
6.12 mg/l as compared t o  the  SSOD average of 0.15 mg/l. Row can YOU 
conclude from t h i s  t h a t  t h e  SSOD i a  t h e  Drimarv source  of U o f f a i t e ?  . 

Did you take the  a r i t h m e t i c  average? 

Yes. 

The da ta  a r e  g e w e t r i c a l l p  d i s t r i b u t e d .  The comparison should be 
based on a geametr ic  mean. 

Okay. 

You can't d i r e c t l y  c m p a r e  the  v a l u e s  f o r  the CUP seeps  where U is a t  
34, 28, 24, and 1 2  mg/l t o  va lues  in t he  SSOD. The CWP Area values  
a r e  f r a  water t h a t  is j u e t  s i t t i n g .  The SSOD v a l u e s  a r e  from water 
t h a t  i s  f l o w i n g .  

Are you eapinn t h a t  t h e s e  d s t a  a r e  not a r e v r e s e n t a t i v e  e i n n l e  
poDulat ion? 

No. 

Then you should be ab le  t o  compare than d i r e c t l y  t o  one another .  
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. page 4-3, you l i r t  rix f a c t o r r  t h a t  r u b r t a n t i a t e  t he  hro i d c u t i f i d  
rourcea of Q. The f i r r t  one i r  e l eva ted  U levclr i n  runoff water f r a r  

data? You only r a p l e d  hro p o i n t s  on t h i r  d i t c h  m d  tho rc  v a l u e r  
0.300 mg/l (OD-1) and 0.008 q / l  (OD-2). 
d a t a  p r e r e n t e d / d i r c u r r e d  an Your t a t ?  

Table 4 . 5 -  

t he  PPA r h i c h  f l a w  i n t o  the  SSOD. Did vou b8 r e  thio on ~ r Q E i o u  8 

I f  ro .  w here a r e  t here 01 d 

What i r  t h e  pe rcen t  r o l u b i l i t v  of t h i r  U? 

It i e  a r r m e d  to  be 1002. 

YOU compare t h e s e  va lues  t o  those  f o r  PB i n  Table 4-4. a f t e r  t h e  f l o v  
from t h e  SSOD has entered PR. - i n  o rde r  t o  a s s e s s  t h e  importance of PR 
as compared t o  t h e  SSOD as  a source? 

Pee. 

NO 

I t h i n k  you need t o  present  d a t a  f o r  t hese  six f a c t o r s  in t a b u l a r  
form, and d a t a  f o r  supposi t ions,  i n  genera l .  

Th i s  is a160 t r u e  f o r  the  s ta tement  on p. 4-4 t h a t  average-  
concen t r a t ion  of runoff from the  WP Area is an order of magnitude 
lover than t h a t  reported i n  the  o f f s i t e  wells. The praximrrm U va lue  
r epor t ed  f o r  the o f f s i t e  vel18 was 0.578 n g / l  (p. 1-2, Task Cl). I 
don't know vhat  average value you're r e f e r r i n g  t o  fo r  the  o f f e i t e  
vel ls .  I got  an w e r a g e  value ( a r i t h m e t i c )  of 6.2 mg/l f o r  t he  runoff  
i n  t h e  CWP k e a .  The average f o r  t he  SSOD vas  0.15 mg/l. I don't see 
vhe re  you ge t  an w e r a g e  fo r  the CWP k e a  a~ being an order  of 
magnitude love r  than tha t  for  t he  o f f e i t e  v e l l s .  There a r e  PO 
h i s t o r i c a l  NLO d a t a  tha t  measure d i r e c t  runoff from t h e  CWP Area. 

The d a t a  f o r  t h e  mnoff from the  CUT a r e a  a r e  niven i n  Table 4-3. 

You say in t he  text on page 4-4 t h a t  maximtnn~D values  fo r  the  CWP &ea 
runoff  range from 0.052 t o  1.8 a g / l .  I don't see  e i t h e r  of these  
va lues  i n  t h a t  t ab l e .  

Yes. The l avye r s  have already pointed t h a t  out .  

I ob jec t  t o  the  use of the term "drainage l i nes"  i n  tha t  t a b l e .  To 
m e ,  t h a t  connotatee an actual  t r a n s f e r  pipe,  whereas t h i s  i s .  simply 
ref e r r i n g  t o  an uncontrolled runoff .  
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(cn) You g ive  two v a l u e r  f o r  U i n  t h a t  t a b l a ;  t h e  b a r i n  concan t r a t ion r ,  
which are the r o e  a# t h o r e  in Table 4-2; aud the concan t r a t ion r  a t  

Mer- the  d i r cha rne  ~ o i n t o  bnr r c r g  
t t  

t h e  d ischarge  po in t  I . 
shore mart i c u l a r  v a l  u e r  a r r i v e d  a 

That i r  rhovn i n  F i g u r e  4-3. (DH) 

ten) But it b r n ' t  been r e f e r r e d  t o  i n  the  text y e t ,  r o  uo reader  har been 
introduced t o  t h e  tern8 b, C," or 9'. That ueedr t o  be 
correc ted .  

ten) Also, on p. 4-4, f i r s t  paragraph in s e c t i o n  4.2.1. The text says 
sonple  po in t s  f o r  t h e  SSOD and the  CWP Area are shown i n  Figure 4-2. 
The SSOD rampling p o i n t s  are not  rhovn i n  that f i g u r e .  

(DM> 

( cno 

Okay. 

On p. 4-5, f i r s t  paragraph.  You b a r i c a l l y  conclude t h a t  t he  SSOD i s  
t h e  p r i n c i p a l  U oource.  This i r  bared on only two U values .  The one 
which vas  taken i n  t h e  SSOD c l o s e s t  t o  i t s  confluence v i t h  PB vas 
0.008 mg/l. When you examine da ta  from the  CUP k e a  from Table 4-3, 
t h e  l e v e l s  of U i n  PE range from 0.03 t o  0.048 mg/l. They are higEer 
than the value  f o r  t h e  SSOD. 

You're not cons ide r ing  d i l u t i o n  i n  PB. 

You're r i g h t .  
t he  ac tua l  importance aneigned e i t h e r  n e c h a n i a .  

But I don't t h ink  the re  a r e  enough d a t a  t o  s u b s t a n t i a t e  

Page 4-5, s e c t i o n  4.2.3. The t a t  r e f e r r  t o  water from the  Clearve l l  
a s  rece iv ing  t r e a m e n t  p r i o r  t o  discharge.  This  i s  i n c o r r e c t .  

Okay. 

The l a s t  sentence in t h a t  paragraph makes no sense.  The 0.006 and 
1.8 mg/l values  a r e  n o t  t o  be found in Table 4-4. 

(Dn) The ~ a v p e r s  caught t h i s .  

(cn) Also, I can't see  v h e r e  you got an average of 1.6 mg/ l  f o r  v a t e r s  
dra in ing  t o  the  CUP Area. 

(cn) Again, on p. 4-6, t r ea tmen t  of water from the C l e a r v e l l  i s  re fer red  
t o .  

(DU) This v i 1  1 be cor rec t ed .  
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(DN) 

The f i r r t  DarCPfrm h i n  Sec t ion  4.2.5. 
4 4 .  urd t h e  ra4r 1975. not 1979 ? 

~ c r .  tbat’r been correc ted  t h e  lmyerr. 

I a l a 0  o b j e c t  t o  the statement on p. 4-45 t h a t  u i r  not being c a r r i e d  
o f f r i t e  v i a  a p o u n d v a t c r  pathvay. I vould p r e f e r  t h a t  the vord 
“ d i r e c t ”  be placed before  groundwater, in order  f o r  t h a t  the read a s  
an a c c u r a t e  r t a t a n e n t .  

Shouldn’t Table 4-3 be l & b l e  

-- 
Page 4-7, l a r t  paragraph. You state  t h a t  t he  U l e P e l e  i n  t h e  o f f e i t e  
v e l l e  vere caueed by r c l eaeee  i n  the  rid-1970’6, baaed on c a l c u l a t e d  
f low times. 16 i t  not Doorible  t h a t  t h e  U l e v c l e  i n  these  wells v e r e  
f i r e t  noted i n  1981 not  bccaure thev  had a c t u r l l v  increased a t  t h a t  
t ime. b u t  becauec t h e  monitor inn DroZtram was not  a t e n e i v e  enough t o  
d e t e c t  t h e  U p r i o r  t o  19811 

-- 
Let’e t a l k  about t he  computer modeling. Sect ion 5,  p. 5-2. You say 
documentation of t he  code is  m a i l a b l e  from DH. Can I net a CODY of a 
document t h a t  desc r ibe r  t h e  model? 

Yes. 

Can YOU inc lude  the  a c t u a l  d i f f e r e n t i a l  eauations-the Dartials-used 
i n  t h e  t e x t ?  

P e s ,  i f  des i r ed .  

What were t h e  inout  par tmetere  f o r  t h e  model? 

Bydraul ic  conduct ivi ty ,  e f f e c t i v e  po ros i ty ,  e l eva t ion  of t he  base of 
t h e  a q u i f e r ,  i n f i l t r a t i o n  r a t e ,  and boundary e leva t ions .  

Bow manv of these  parameters were va lues  aesumed f o r .  r a t h e r  than 
detennined bv a c t u a l  t e s t i n n ?  

We had ac tua l  da t a  f o r  hydraul ic  conduct iv i ty  i n  the  area6 vhere  we 
d r i l l e d ,  which were mostly in t he  CUP Area. The r e s t  of t he  g r i d  
v a l u e s  f o r  hydraul ic  conduct iv i ty  were assumed. 

I b e l i m e  ve have one that’o not p ropr i e t a ry .  

E f f e c t i v e  uoroei tv? 

Those values  were a l l  assumed. That’s a parameter the t  no standard 
t e s t  e x i s t s  for, so i t s  l i t e r a l l y  impossible to  determine. 

Then why is i t  used? 

Modelers wish i t  wasn’t. Most a n p i r i c a l  hydrologic equations use i t ,  
huvever. 

. 
B-22 



Yea, I knau. 
p r e r r u r e r  becaure  they  vere a11 bared on ro i l  p o r o r i t y .  

What about i-tratioo rate? 

Thore v a l u e r  vere a l l  u r m e d .  The e l e v a t i o n s  of the  q u i f e r  bare  
vere entimated too, bu t  we had good i n f o r n a t i o n  t o  bare t h o r e  on. 

I had t h e  rme probl- in determining g rou t ing  r a t e r  urd 

. .  

So a l l  of t h e  i n p u t  ~arametcrr t o  vour model. u C e D t  f o r  hvdraul ic  
conduc t iv i tv  i n  t h e  area DH d r i l l e d .  vere t r t b a t e d ?  

Yea. V e  w e d  the USCS potentimetric ourface u p  t o  bare our 
aroumptionr on. me ques t ion  a i ~ t 8 - i ~  the r a p  i t re l f  co r rec t ?  
That'r an manewered quee t ion .  I do f e e l  there 's  an aamaly in the  
d a t a  a t  t h e  Delt8 S t e e l  Vcll. A potent iomet r ic  h igh  a i s t r  there . . . I  
p e r r o r u l l y  f e e l  that if m o t h e r  vel1 vas d r i l l e d  t h e r e ,  a perched 
t a b l e  vould be found 

Do you f e e l  anv lack of confidence in t he  r e s u l t s  of vow model e ince  
i t  vao mainlv baaed on er t imatee?  

No. Hone a t  a l l .  

Can YOU p rov ide  a t a b l e  i n  your f i n a l  d r a f t  vh ich  ahove t h e  a c t d a l  
va lues  t h a t  were i n p u t  i n t o  t h e  model a t  each n r id  po in t?  

Pes.  That'e provided i n  F igure  5-2. 

ten) That f i g u r e  i s  ha rd  t o  read and only g ives  m a t e r i a l  typee.  

(DM) Pes .  It needs work. 

(a) 
(DU) Small v a r i a t i o n s  in hydraul ic  conduct ivi ty  produced s ign i f  i can t  

Which input  Darameter vae  t h e  model moet e e n s i t i v e  to?  

changes i n  t h e  model's r e s u l t s .  

Bydraulic c o a d u c t i v i t v  was assumed i n  the  a rea  of t h e  o f f s i t e  wells? (m) 

(DU) Pes.  

(a) Can vou a s s e s s  t h e  percent  cont r ibu t ion  of each v a r i a b l e  t o  the  
model'& r e e u l t e ?  

( D W  I'd eay 60 t o  8 O X  i s  due to  hydraul ic  conduct iv i ty  and 102 t o  
e f f e c t i v e  p o r o s i t y .  They're the major va r i ab le s .  

(CHI The model a l s o  assumed t h a t  there  v e r e  no neocheinical Processes  
occurr inn a l though t h e  f a c t  t h a t  no above-backnround l w e t e  of U have 
been de tec ted  i n  wells near Pernald i n d i c a t e s  o the rv i se?  
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tcn) 

Page 6.1, % m e d i a l  Act ion A l t e r a a t i v e r " .  l'he f i r r t  r c e n a r i o  o f f e r e d  
i o  "Continued Monitoring". fhir  rhould be done, rOg8rdler r .  l h o u l d  n'k 

all& a no c t ion scenario? 

Per. 
been c a b i n e d .  

Page 6=3, '21arte P i t  Beconr t ruc t ion  Scerurio".  

off r i te?  

Thir r ac t ion  ha8 been rear ranged  q u i t e  8 b i t .  h e  o p t i o n r  have 

Why i s  t h i n  an o p t i o n  
if t h e  CUP r e l e a s e s  a r e  not conridered t o  be maior r o u r c e r  of U 

Also, t h i s  scenar io  i s  not  appropr i a t e  s ince  the  waste p i t a  are no t  
capped . 
YeB. 'That rill be changed. 

Sec t ion  6.4, p. 6-5, "Runoff Cont ro l  Option". You DroDose t o  c o l l e c t  
and s t o r e  runoff f o r  t h e  whole r i t e ?  Do YOU have anv i d e a  of t h e  
volume of runoff vou're t a l k i n n  about? / 
NO . 
How do YOU DroDose t o  treat  t h i s  v a t e r ?  J u s t  l e t  it evaDorate? 

J u s t  pipe it t o  t h e  GHR and r e l e a s e  it. 
--. /------ 
That provldee f o r  Buff i c i t n t  d i l u t i o n .  

- 
) 

J 
I thought d i l u t i o n  vasn' t  t h e  s o l u t i o n  t o  Dollut ion a n w o  

We won't s t o r e  the  v a t e r .  It vi11 be re leased  t o  t h e  GXR. 

Page 7-1, "Action Becammendations". You suggest regrading  t h e  CUP 
Area, although again you don't consider  i t  to  be a major source  of 0. 
The regrading vould Beme t o  d i v e r t  all runoff from the  CYP Area t o  
t he  C lea rve l l .  What i s  the  volume capac i ty  of t h e  C l e a r v e l l ?  

I th ink  i t e  1 Iy;. 

Well, I' made some c a l c u l a t i o n s  and got about 0 .5  a. I a l s o  
ca l cu la t ed  v a t e r  runoff from very l i g h t  r a i n f a l l  i n  t h e  CWP Area 
( r e f e r  t o  p. C-3, Appendix C). The r e s u l t  vas 600,000 g a l l o n s  of 
runoff i n  a 30 minute time per iod.  I f  the  C l e a n r e l l  vas t o t a l l y  . 
enrpty, vhich it  i sn ' t ,  i t s  about two-thirds f u l l ,  t h e  holding capac i ty  
vould be exceeded. 

Okay. 

I don't t h i n k  you should provide remedial a c t i o n s  without  f i r e t  
determining t h e i r  f e a s i b i l i t y . .  
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( n o )  Page 7-4. I don’t think measuring the chemical propertier of the U 
That’s -ething that rbould have been done ahould be l is ted here. 

long time ago. 

(HLO/C?~) (Discuasion of bov urd why U rhould be characterized-detemi~tion of 
source t e r m .  1 

c 

. 
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WU c-l 

W W A T I O N  OF (;EOIIETRIC ) & U S  (GoHaY) FOR SELECrED DATA 
PRon TABLE 4-2, TASK C-1 REPORT 

The Geowtric mean can be computed using: 

G.H.Y. - antilog ' /a E log Y 

G.H.Y. - n 4 ~ 1 ~ 2 ~ 3 . ~ .  Yn 
or 

1 .  G.H.Y. for ruaoff samples Ro-1 through Ro-18 for the CUP area. 

Value Y l Y 2 Y j . * .  Y n  166.5 

G.H.Y. = 18 = 
12 

28 
.007 

24 
4 .6  

031 
34 

3 
3.6 

.83 . 34 . 54 . 48 
07 1 
-62 

. 53 
1 1  

2. G.X.Y. for samples from the S O D ,  OD-1 and OD-2. 

Value Y l Y 2  0 .0024  

,300 
.008 

n = 2  

G . M . Y .  = 2 0.0024 = 1.49 mg/l U u 
3. G.X.Y. f o r  drainage points* on P R ,  Ro-20 and Ro-21. 

. Value 

1.6 
2 .G 

Y l Y 2  = 3.84 

. 

CONCLUSION: PaLyj's run i s  a more signlficant,contributor of L t..an t.2 SSOD, 
1.96 mg/l U vs. 0.049 ag/l U .  

Assumed to be PR drainage points. . 
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'TABLE 0 2  

CALCULATION OF V O L W  OF RUNOFF VATU pslon M E  Cre 

Uoing the  Rational Method f o r  our face  storm t u n o f f ,  

Q - C I A  

mere Q - tbrnoff, f t  3/sec 

I = Average b i n f a l l  i n t e n s i t y  f o r  t h e  per iod of m a x i m u m  r a i n f a l l  of a 
g iven  frequency of occurrence having a d u r a t i o n  equal  t o  t h e  t i e  
r e q u i r e d  f o r  the e n t i r e  drainage area t o  c o n t r i b u t e  flow, in /h r .  

c - Runoff c o - e f f i c i e n t  based on s u r f a c e  type. 

A = Acres d ra ined  

Assumptions: Volume of c l e a r w e l l  (Vcw) = 750,000 gal lons .  

C l e a r w e l l  c o n t a i n s  495,000 ga l lons  as a r e s u l t  of continuous flow 
from t h e  g e n e r a l  sump. 

Ava i l ab le  clearwell capaci ty  f o r  r e t e n t i o n  of storm runoff (VCC) = 
255,000 ga l lons .  

Time f o r  concen t r a t ion  of runoff ( tc)  = 18 minutes.  

A moderate r a i n f a l l  event occurs,  r e s u l t i n g  i n  a I = 4 f n / h r ,  
based on t c  - 18 minutes, a 5 year s t o w  f requency,  and a 30 
minute du ra t ion .  

C = 0.80 ( runof f  = 80%) 

Calcu la t ions :  Acres d ra ined  A) 1,920,000 f t  1 /43,560 f t 2 / a c r e  = 44.1 ac res  

Runoff voluare (Q) 
Q = (0.80) (4) (44.1) = 141.1 c f s  

T o t a l  runoff t o  d e a r w e l l  (Vro) 

Vro = (141 f t3/se5)  (60Sec/min)  (30 min) 
= (253,800 f t  ) (7.481 
= (1,898,678 ga l lons )  (~c/l,OOO,OOO g a l l o n s )  
= 1.90 Hc 

a l / f , t 3 )  

Comparison wi th  a v a i l a b l e  c learwel l  capac i ty  (Vcc) 
Vcc - Vro = 255,000 gallon - 1,898,678 g a l l o n s  

= -1,643,678 gallons 

Conclusion: Clearwel l  capac i ty  exceeded by 1,643,678 ga l lons .  
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BLcalculrtc, using Lover I - 1 i n / k  

Q 35.3 C f U  
Vro * 475,073 g a l l 0 ~ 8  

Compare v i t h  avaflable cleanrell  capacity 

Vcc - Vro * ( 2 5 5 , 0 0 0  - 4 7 5 , 0 7 3 )  gallons 
= -220,073 gallons . 

Conclusion: Clearwell capacity exceeded by 220,073 gallons. 

Decision: Clearwell is not capable of holding any amount of r a i n f a l l  runoff 
from the CWP area, under current operating conditions. 

. 
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Assumed: Pump rate capacity 200 gpo 
Well 1s pumped at  902 of capacity 
Y e l l  pumped continuously for 1 year 

U Discharged = U ( m g / l )  (V Discharged) (8 .34 l b )  (0.454 k&) 
nG gal l b  

[U concentration assumed to  be 0.04 mg/l (1962 value) )  

U Discharged = (0 .04 )  (94.6) (8.34) ( 0 . 4 5 4 )  -(14.31 

b 

, 
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