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D A T E :  November 30 ,1988 

StTB JECT Inter im Remedial  Act ion f o r  the  881 Hillside 
WESTON W.O. NO.: 2029-20-03  

Per your request,  this memorandum presents a summary o f  the key issues 
pertaining to the  proposed remedial action at  the 8 8 1  Hillside, the  recommendations 
f o r  resolution o f  the  issues, and the implications f o r  submittal o f  the  f ina l  R I / F S  
report. T h e  contents o f  this memorandum were discussed in our meeting with DOE 
on November 16, 1988.  In  attendance were K a r i  Schneider  and Greg [Jnderberg 
representing DOE,  Rebecca  Weed, Suzanne and I representing WESTON,  Bob James 
and you representing Rockwel l ,  and Ben Doty. 

Because o f  the compressed time frame f o r  preparation o f  the 8 8 1  Hillside 
F i n a l  D r a f  t R I / F S  report,  the inorganic chemistry o f  background alluvial and 
bedrock ground water was inadequately characterized. A5 a result the A R A R  
analysis performed f o r  the F S  ident i f ied a number o f  inorganic  constituents in 
ground water at  the  8 8 1  Hillside Area whose concentrat ions  were above chemical 
speci f ic  A R A R s ,  but that  cannot be conclusively stated to b e  above background. 
( T h e y  are ,  however, above estimated background levels). T a b l e  1, which is based on 
data in the FS, ident i f ies  average concentrations o f  inorganics in alluvial ground 
water that are  above A R A R .  Table  2 indicates that an A R A K  non-compliance 
condition also exists f o r  bedrock ground water. T h e  central  issue regarding 
compliance with A R A R s  is that until background chemistry  is character ized,  it  is not 
possible to determine i f  a variance from meeting these A R A R s  cau  be just i f ied,  i.e., 
that background chemical  conditions do not meet chemical  speci f ic  A R A R s .  Unti l  
background has been adequately characterized, the  implications o f  proceeding with 
the FS preferred remedial action are: 1) discharge to  the  valley f i l l  alluvium of  
e f f luent  treated only f o r  organics may be  unacceptable to the  agencies; 2)  the 
proposed remedial action does not address apparent bedrock ground-water 
contamination; and 3) the  f rench  drain may be improperly located f o r  collection o f  
- al l  "contaminated" a l luvial  ground water. Table  3 presents the a l luvial  wells 
downgradient o f  the  proposed location o f  the f rench  drain and the inorganic 
concentrations above A R A R .  

T h e  obvious solution to this problem is  to collect the necessaiy background 
data ,  determine where variances from A R A R s  a i e  just i f ied.  and then ievise the 
R I / F S  so that the  preferred remedial action is the cost e t f e c t i L e  iemedv for  the  881 
Ili l lside that meets or exceeds A R A R s  as apprcpriate.  I t  has heen de!=:inincd t h a t  the 
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R I / F S  report  cannot  be f ina l ized  un t i l  mid  1990 given the  t ime constraints  of dr i l l ing 
a n  d sa ni p li n g to  c h a r a c t er i ze b a c k gr  ou n d. 

Because organic  contaminat ion has  not migrated away  f rom the  881 Hillside 
Area,  a n d  inorganic  "contaminat ion" has  not migrated to  a n y  appreciable  extent ,  i t  is 
unl ikely tha t  contaminat ion will become more wide spread a n d  therefore  more costly 
to  remediate  i f  remedial  act ion is not taken unt i l  t he  R I / F S  report  is f inal ized (,i.e., 
the  wastes were disposed a t  the  881 Hillside more than  20 years ago). However ,  there  
may be negat ive publ ic  percept ion of delaying remedial  act ion unt i l  1990. Should 
Rockwell  want  to  avoid  potent ia l  poor community relations, a n  in te r im remedial  
act ion could be implemented.  As requi red  by CERCLA/SARA,  a n  in te r im remedial  
act ion must be consistent with the  f i n a l  remedy for  the  site. T h e  implicat ion of this 
requirement  is t ha t  discharge of inorganic  "contaminated" water  to sur face  water  or  
ground water  may exacerbate  the  envi ronmenta l  problem a t  the  site, a n d  thus  not be 
consistent wi th  the  f i n a l  remedy. Therefore ,  any  in te r im act ion must necessarily 
inc lude  t reatment  for  inorganics. T h e  disadvantages of t reatment  for  inorganic  
removal du r ing  in te r im remediat ion a r e  potent ia l  needless expendi ture  of addi t iona l  
f u n d s  a n d  creat ion of a community/pol i t ical  c l imate  tha t  would look unfavorably  
upon ceasing such t reatment  if i t  is de te rmined  a t  a la ter  da t e  tha t  background 
chemical  condi t ions d o  not comply wi th  ARARs.  

T h e  options for  in te r im remedial  act ion discussed a t  the  November 16, 1988 
meet ing a re  var ia t ions on the  prefer red  remedial  act ion presented in  the  FS. T h e  
prefer red  remedial  act ion was to  install a f rench  d ra in  a t  the  base of the  hillside to  
collect t he  al luvial  g round water ,  pump al luvial  g round water  f rom the  vicini ty  of 
well 9-74 (location of highest organic  contamination), collect the  bui lding 881 foot ing 
d ra in  f low,  a n d  t reat  these waters  for  organic  contani inant  removal  using a U V  
peroxide system. T h e  options for  in te r im remedial  act ion a re  listed below. 

1)  T o  the  FS pre fe r r ed  action, add  a n  ion exchange uni t  fo r  removal of 
inorganics  a s  necessary. Ion exchange regenerant  would b e '  t reated in  the 
Building 374 f lash evaporator .  

2) Delete f rom the  FS prefer red  act ion the  f r ench  d ra in  a n d  reinject ion system. 
Batch t rea t  g round water  collected f rom well 9-74 vicini ty  for  organics 
removal, t ransport  the  e f f luen t  via tanker  t ruck  to  Bui lding 374 for  t reatment  
in  the  f lash evaporator .  T h e  foot ing d ra in  f low would be t rea ted  for  organics 
removal  a n d  discharged in to  the  South Interceptor  Ditch. (Inorganics in the 
foot ing d ra in  discharge comply with ARARs).  

3 )  Reinject  e f f luen t  f r o m  the  FS prefer red  act ion upgradient  of t he  f r e n c h  dra in .  

4) Discharge e f f luen t  f rom the  F S  prefer red  a l te rna t ive  t reatment  system in to  the 
Rocky Flats  P lan t  process waste collection system for  eventua l  t reatment  a t  
Bui lding 374. 

Option 3 was dismissed as not viable because it would be necessary to 
discharge the base f low ei ther  downgradient  or of fs i te  once steady s ta te  was reached 
in  the hydrogeologic system. 
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Options 1 a n d  4 have  a n  advantage  
al luvial  g round water  a re  completely ciitof f 

over opt ion 2 in  tha t  contaminants  in 
f rom fu r the r  migrat ion by the act ion of 

the  f r ench  dra in .  Option 4 is less-costly in  tha t  t reatment  in  the  f lash evaporator  
represents a sunk  capi ta l  cost, a n d  the  operat ional  cost would not be assigned to  the  
project. However ,  there  is only 5 gpm residual  t rea tment  capaci ty  in  the  f lash 
evaporator  a n d  the  e f f luen t  discharge f low is predicted to  be 5 to  7 gpm. This  may 
render  this  opt ion infeasible .  

Implementat ion of opt ion 2 will requi re  some modif icat ion to the 
appur tenances  of the  proposed t reatment  system. For  example i t  will be necessary to 
s tore  collected ground water  f rom well 9-74 for  subsequent batch t reatment ,  a n d  it 
will be necessary to  s tore  the  foot ing dra in  f low dur ing  ba tch  t reatment  of the  9-74 
ground water .  Appropr ia te  piping a n d  valving modif icat ions will also be required.  
Sizing of t he  tanks  will be dependent  on the  expected f low of ground water  f rom the  
vicini ty  of well 9-74, a n d  the  expected t ime requi red  to  remove organics f r o m  this 
highly contaminated water  to  achieve the  ef l luent  s tandards,  i.e., recyle may be 
requi red  du r ing  ba t ch t reat  men t . 

In  spi te  of the  need for  these above mentioned modif icat ions,  i t  was decided a t  
t he  meet ing tha t  opt ion 2 was the  most pract ical  a n d  cost e f fec t ive  in te r im remedial  
act ion.  Firs t ,  i t  resulted in  removal  of t he  most contaminated  water  a t  the  881 
I-i i 1 lsi de  Area  t h us mi t i  g a t i n g pot ent ia  1 con tam i n a n t m igr  a t i on d o  w n gr  a die  n t i n 
al luvial  g round water  a n d  possibly bedrock ground water .  Second, i t  removed 
organics f r o m  the  foot ing  dra in  f low which cur ren t ly  discharges to  a su r face  water  
pa thway Th i rd ,  i t  does not requi re  addi t iona l  cost fo r  instal la t ion a n d  operat ion of 
a n  ion exchange uni t  which may not be needed depending  on the  outcome of the 
background character izat ion.  Lastly, t he  f r ench  d ra in  would not be installed in 
potent ia l ly  the  wrong location if i t  is determined inorganics  a re  indeed  a contaminant  
requi r ing  removal. I t  is noted tha t  a negat ive aspect of locat ing the  f r ench  dra in  
fu r the r  downgradien t  of the  proposed location is eventua l  fu r the r  migrat ion of 
organics wi th in  the  al luvium a n d  thus  the  potent ia l  for  organic  contaminat ion of 
downgradien t  subcropping sandstones. However, the  risk of extensive downgradient  
migrat ion of organics du r ing  the  in te r im act ion per iod is s ignif icant ly  reduced by 
removal  of organic  contaminated ground water  in  the  vicini ty  of well 9-74. In  
conclusion, i t  was fel t  by the  group tha t  this  a l te rna t ive  provided the  most f lexibi l i ty  
f o r  incorporat ing addi t iona l  t reatment  processes or  ground-water  collection systems as  
deemed necessary, would be consistent with the  f ina l  remedy,  a n d  would requi re  the  
least expendi ture  of f u n d s  tha t  may ul t imately be de te rmined  to  have  been 
unnecessary. 

Before  a f i n a l  determinat ion is made  on the in te r im remedial  act ion,  the 
fol lowing a r e  recommended: 

consult ion exchange vendors  to  "ball park"  capi ta l  a n d  operat ing cost, and  as  
necessary, conduct  bench scale t reatabi l i ty  s tudies  to determine the most 
e f fec t ive  resin a n d  uni t  size: 

determine the  expected f low if the f rench  dra in  were located i n  the valley f i l l  
a l luv ium near  well 65-86 in  order  to capture  the inorganic  plume; 
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determine the expected f low of bedrock ground water  a t  the 881 Hillside Area 
if i t  were necessary to  pump a n d  t reat  for  inorganics; 

de te rmine  the expected f low a n d  u l t imate  volume f rom pumping  ground water  
in  the  vicininty of well 9-74; 

de te rmine  the  expected t reatment  t ime to  t reat  a batch of highly contaminated 
ground water  f rom well 9-74; 

i f  a n  in te r im remedial  act ion is pursued,  t he  design should allow for  
addi t iona l  space a n d  piping ar rangements  to  accommodate  other  un i t s  for  
t rea tment  of inorganics  a n d / o r  increased f lows i f  requi red  a t  a la ter  date .  

I t  is fu r tha r  noted tha t  the  Plant’s NPDES permit  may requi re  modif icat ion 
for  discharge to  the  valley f i l l  a l luvium or the  South Interceptor  Ditch. In  the  
former  case, interact ion between shallow ground water  a n d  sur face  water  is likely to  
trigger a need to  comply with the  CWA requirements. Addi t iona l  monitor ing 
parameters  will likely inc lude  the  inorganics  ident i f ied  i n  Table  1 as well as  the 
Target  Compound List (TCL)  volatiles (see Table  4). T h e  Target  Compound List was 
former ly  known as  the  Hazardous  Substance List (HSL). 

Lastly, E P A  policy for  Supe r fund  sites is t o  prepare  a n  Engineer ing 
E v a 1 u a ti on / Cost re  in o v a 1 act ions a re  
implemented.  T h e  E E / C A  serves to  1) sat isfy environmental  review requirements  for  
removal  actions, 2) sat isfy adminis t ra t ive record requirements  for  documentat ion of 
removal act ion selection, a n d  3) provide a f ramework  fo r  eva lua t ing  a n d  selecting 
a l te rna t ive  technologies. As  Rocky Fla t s  P lan t  is not a Supe r fund  site, a n  EE/CA is 
not federa l ly  required.  However ,  a n  E E / C A  may be requi red  by the  State  of 
Colorado. Such a document  may cost on the  order  of $50,000 to  prepare.  

A n  a 1 y s i s (EE / C A ) before  no  n - time - c r i t i c a 1 
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TABLE 1 

INORGANIC CONSTITUENTS ABOVE 
CHEMICAL SPECIFIC ARARS IN ALLWIAL GROUNDWATER AT 

THE 881 HILLSIDE AREA 

Geometric Mean 
Concentration (mg/l) Constituent - (mg/l) 

Selenium 0.01 

Strontium 0.46* 

Manganese 0.05 

TDS 400 

Sulfate 250 

0.03 

1.0 

0.07 

1053 

171** 

* Based on risk assessment hazard index of 1 f o r  adult 
drinking water only. 

**  Geometric mean does not indicate exceedence of ARAR, 
but ARAR is frequently exceeded at wells 9-74, 
10-74, 69-86, 4-87, 6-87, 43-87. 



TABLE 2 

INORGANIC CONSTITUENTS EXCEEDING ARAR 

IN BEDROCK GROUNDWATER 

Range (mg/l) 
Ar it hme t i c 
Mean (mg/l) 

Selenium 0.01 0 .005U - 0.23 0.04 

Strontium 0.46* 0.21 - 3.14 1.20 

Manganese 0.05 0.005U - 0.18 0.05 

TDS 400 275 - 1852 790 

Sulfate 250 23 - 770 262 

* Based on risk assessment hazard index of 1 for adult 
drinking water only. 
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TABLE 4 

TARGXT C O M l ? O ~  LIST - VOLATILES 

Detection Limits* 
Low Watera Low Soil/Sedimentb 

Volatiles CAS Number ug/L ug/Kg 

1. 
2. 
3. 
4. 
5. 

6'. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

Chloromethane 
Bromome t hane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
trans-1,2-Dichloroethene 

Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 

Vinyl Acetate 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 

74-87-3 
74-83-9 
7 5-01-4 
75-00-3 
75-09-2 

67-64-1 
7 5- 1 5-0 
75-35-4 
75-35-3 

156-60-5 

67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-4 
75-27-4 
79-34-5 
78-87-5 

trans-1,3-Dichloropropene 10061-02-6 

Trichloroethene 79-01-6 
Dibromochloromethane 124-48-1 
1,1,2-Trichloroethane 79-00-5 
Benzene 7 1-43-2 
cls-1,3-Dichloropropene 10061-01-5 

10 
10 
10 
10 
5 

10 
5 
5 
5 
5 

5 
5 
10 
5 
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 

10 
10 
10 
10 
5 

10 
5 
5 
5 
5 

5 
5 
10 
5 
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 

(continued) 



TABLE 4 

TARGET C O ~ ~ ~  LIST - VOUTILES (CONTINUED) 

Detection Limits* 
Low Watera Low Soil/Sedimentb 

Vo la  t i 1 es CAS Number ug/L Ug/Kg 

26. 2-Chloroethyl Vinyl Ether 110-75-8 
27. Bromoform 7 5-2 5-2 
28. 2-Hexanone 591 -78-6 
29. 4-Methyl-2-pentanone 108- 10-1 
30. Tetrachloroethene 12 7 -1 8-4 

31. Toluene 
'32. Chlorobenzene 
33. Ethyl Benzene 
34. Styrene 
35. Total Xylenes 

108-88-3 
108-90-7 
100-41-4 
100-42-5 

10 
5 
10 
10 
5 

10 
5 
10 
10 
5 

aMedium Water Contract Required Detection Limits (CRDL) for Volstile HSL 
Compounds are 100 times the individual Low Water CRDL. 

hediurn Soil/Sediment Contract Required Detection Limits (CRDL) for Volatile 
HSL Compounds are 100 times the individual Low Soil/Sediment CRDL. 


