
Table 6.1: Offpost Operable Unit Grosmdwater Chemicals of Concern

Emoaure Point Concentration (u#l)*
Chemicals of Concern Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

A&n
firseruc
Atrazme
Benzene
Carbon tetrachloride
Chlordene
Chloride
Chlorobenzene
Chloroform
CPMSO
CPMSO,
Dibromochloropropane
1,2-Dlcb.loroethane
Dicyclopentadiene
DDE
DDT
Dichlorobenzene
DIMP
Dieldrin
Ditl-uane
Endrin
Ethylbenzene
Fluorlde
Hexachlorocyclopentadlene
Isodmn
Malathuon
Manganese
Oxatb.mne
Sulfate
Tetracbloroethene
Toluene
Trlchloroethene
Xylene

0.029”
2.15
2.87
0.61
---
.-
120,000
1.02
0.68
.-.
-.
--
-..
. . .
0.029
0.037
-.
63.3*
0.034’
-..
0.033
---
1830
0.029
0.028
.-.
---
---
340,000”
0.70
-..
--

0.75

0.045”
1.63
5.31*
0.64
0.76*
0.18*
205,000
1.78
67.5*
14.5
4.35
0.44’
0.77”
3.64
0.029
0.033
5.1
713*
0.035”
—
0.037
—
2210”
0.033
0.035
0.26
1580
—-
636,000”
10.1*
. . .
0.64
---

0.050”

12.9*
0.75
---
0.19*
487,000’
1.77
5.01
10.4
6.63
0.14
0.92*
163*
0.22*
O.11*
.-
590*
0.21*
1.97
0.73*
---
3510’
0.044
0.047
0.38
---
1.32
909.000”
20.7”
1.28
0.51
---

0.12=
2.78’
7.36*
0.93
—
0.54*
660,000=
4.s1
1.51
7.68
5.09
0.15
7.32*
66.6*
0.085
0.10
2.9
4950’
0.055’
4.22
0.058
0.57
3290’
0.043
0.057
0.32
1250
2.21
1,118,000’
6.09*
1.18
2.70
1.11

0.039+ 0.030+
2.68* ---
— 4.48*
-- .-.
— ---

---
262,000* 191,000
1.09
12.0=
---

0.10
---
---
—
--

7.68
0.071+
---
---
---
1810
0.035
..-
---
670
---
148,000
0.75
—.
---
--

1.27
3.33
---
---
---
---
---
---
---
---
4.67
0.039’
—
-—
—
2230’
---
0.040
---
---
-—
213,000
1.67
---
4.04”
--

--- Not a chemical  of concern  m thss zone
CPMSO .%chlorophenylrnethyl  sulfoxlde
CPMS02 q-chlorophenylmethyl  sulfone
DDE 2,2-bis(p-cblorophenyl]  -l,1 -dlchloroethene
DDT 2,2-bis(p-cblorophenyl)  -l,1 ,1-trichloroethane
DIMP Diisopropylmethyl phosphonate
iJg/1 Micrograms per liter

● Exceeds groundwater containment  svstem remed]atlon goal hsted in Tables 7.]. 7.2. and 7.3.
‘ A.U expokre  point concentrations  represent the upper 15 percent confidence  l&it on the mithznetic mean of

measured  concentrations  in monitormg and private wells,
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Table 6.2: Offpost Operable Unit Surfaoe-Water  Chemioals  of Conoem

ExIsoenre Point Concentration (uwl)”
Chemicals of Concern First Crsek Irsidion Canals

Arsenic
Chlordane
Chloride
Dicyc]opentadiene
DDE
DDT
Dieldrin
DIMP
Fluoride
Sulfate

18
0.18
206,000
10
0.089
0.046
2.6
230
2550
438,000

NE
NE
NE
NE
NE
NE
NE
20
970
NE

DDE 2 ,2-bis(p-chlorophenyl)-l  ,1-dichloroethene
DDT 2,2-b is(p-chlorophenyl) -l,1 ,1-trichloroethane
DIMT Diisopropyhnethyl  phosphonate
NE Chemical  not significantly  eleveted above  background Ievels in the irrigation canals
p$jl Micrograms per liter

● .411 exposure point concen~ations represent  the upper 9S percent confidence limit on the
arithmetic  mean  of measured  concentrations  m unfiltered surface-water  samples.
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Table 6.3: Offpost Operable Unit Sediment Chemicals  of Concern in First Creek

Exposure Point
Cbemicsla  of Concern Concentration (mglkg)’

Aldrill 0.011
Dibromochloropropane 0.099
Dieldnn 0.134
Endrin 0.0038
DDE 0.0005
DDT 0.0084

DDE z ,?-bls(p-chlorophenyl]  -l,1 -~cldoroethene
DDT 2,2-bis(p-chlorophenyl)  -l,1 ,1-trichloroethane
m@g Milli=ams per kilogram

● AU exposure point concentrations  represent the upper 95 percent  confidence hmit on the
arithmetic mean  of measured  concentrations  in sediment.
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Table 6.4: Offpost Operable Unit Soil Chemicals  of Concern

Exposure Point Concentration (msilcel ●

Chamicals  of Concern Zone 3 Orstde Zone 3
—

Aldrh 0.014 0.0021
Chlordene 0.049 ND
Dieldnn 0.112 0.018
Endruz 0.032 0.0042
DDE 0.024 0.015
DDT 0.063 0.030

DDE 2,2-bis(p-cblorophenyl)  -l,1 -dich.loroethene
DDT 2,2-bis(p-chlorophenyl)  -l,1  ,1-trichloroethane
mgkg Milligrams per kilogram
ND Chlordane not detected in soil outside zone 3

* AH exposure point concen~ations represent the upper 95 percent  confidence limit on the
arithmetic  mean of measured  concen~ations in sod.
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Table 6.5: Summary  of Land. Use Scenarios and Exposure Routes by Zone

Scensrio Zone Exposure Routes Quantified

Rural residential 1,2,6 Dermel,  soil
Inhalation, groundwater
oral, dairy
Oral, ens
Oral, groundwater
Oral, meat
oral, soil
Oral, vegetables

Urban residential 3,4

Commercial and industrial 5

‘21905 402010
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DermaL soil
Dermel,  sediment
Dermal,  susface water
Inhalation,  groundwater
Oral, goundwater
Oral, sediment
oral, soil
Oral, vegetables

Dermal, soil
Inhalation,  groundwater
Oral, groundwater
oral, soil
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Table 6.6: Referenoe Doses and Slope Factors for Chemicals of Concern

Noncarcinogenic carcinogenic
chronic  RfD Slope Factor
(mdk sddav) [mdlcd dav,-l

Chemicals Carcinogenic
of Concern Oral Inhalation Oral Inhalation Weight-of-Evidence

A&in
Arsenic
Atrazine
Benzene
Carbon tetrachloride
Ch.lordane
Chloride
Chlorobenzene
Chloroform
CPMSO
CPMSO,
Dibromochloropropane
Dichlorobenzenes  [as 1,2-)
DDE
DDT
1,2-Dichloroethane
Dicyclopentadiene
Dieldrin
DIMP
1,4-Dithiane
Endrin
Ethylbenzene
Fluoride
Hexachlorocyclopentadiene
Isodrin
Malathion
Manganese
1 ,4-Oxathiane
Sulfate
Tetrachloroethene
Toluene
Trichloroethene
Xylene

3E-5
3E-4
5E-3
2E-2
7E-4
6E-5
7.1
2E-2
lE-2
2E.2a,b
2E-2a.b
5E-3
9E-2
5E-4
5E-4
7E-2
3E-2
5E-5
8E-2C
3E-la
3E-4
IE-I
6E-2
7E-3
7E-5a
2E-2
lE-I
3E-la
I.lE+l
lE-2
2E-1
4E-la
2

NE
N-E
N-E
NE
NE
N-E
NE
5E-3
NE
NE
NE
5.7E-5
4E-2
NE
NE
NE
6E-5
NE
NE
NE
NE
3E-1
NE
NE
NE
NE
1.lE-4
NE
NE
lE-2
I.lE-1
4E-1
8.6 E-2

1.7E+1
1.75
2.2E-1
2.9 E-2
1.3 E-1
1.3
NA
NA
6.lE-3
NA
NA
1.4
2.4E-2
3.4E-1
3.4E-1
9.lE-2
NA
1.6E+1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
5.lE-2
NA
1.lE-2
NA

1.7E+1
5.OE+l
NE
2.9E-2
5.3 E-2
1.3
NA
NA
8.lE-2
NA
NA
2.4E-3
NE
3.4E-1
3.4E-1
9.lE-2
NA
1.6E+1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
1.8 E-3
NA
1.7 E-2
NA

B2
A
c
A
B2
B2
NA
NA
B2
NA
NA
B2
c
B2
B2
B2
NA
B2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
B2
NA
B2
NA

Weight of Evidence Classification
A= Human carcinogen
B1 or B2 = Probable huma~ carcinogen. B1 indicates that limited human data are available. B2

indicates  sufficient  evidence in animals and inadequate or no evidence in humans.
c= Possible human carcinogen
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Table 6.6 (continued)

CF%4S0  4-chlorophenylmethyl  sulfoxide
CPMS02  4-chlorophenylmetbyl  sulfone
DDE 2,2-bis(p-chlorophenyI)-1  ,1-dichIoroethene
DDT z ,2-bis[p-chlorophenyl) -l,1 ,1-tiichloroethane
DIMP Diisopropylrnethyl  phosphonate
m@Wday Milhw-s per kilogram per day
NA Not applicable
NE Not estabhshed
RfD Reference  dose

a. Derived from scientific literature or obtained horn agencies other than EPA.

b. Subsequent to this assessment, a Region VIII Health  Advisory  was issued (see letter dated
January  27, 1994]. This Health  Advisory  has not been reviewed  by the other perties. The other
pes-hes may provide comments to this Health  Advisory in the future. Reference  to these values
from EPA Region VIII’s Health  Advisory  in this document does not constitute  agreement by other
parties. The Reg]on VIII Health  Advisory  values are as follows:

10-Dev Longer-term

Child 0.2 rngl 0.02 mg/1
Adult 0.6 m$l 0.06 mg/1

c. Tkus RFD IS taken from the 1989 EPA Health Advisory  for DIMP.
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Table 6.7: Summary  of Reasonable  Maximum Esposure Carcinogenic  Risks
by Zone and Esposure Route

Exposure  Route
Exposure

Assessment
Zone Insseation inhalation Dermal Total

1A*
IB*
1 c*
2
3
4
5
6

1.lE-4
1.3 E-4
1.IE-4
1.6 E-4
2.5 E-4
2.lE-4
2.4E-5
6.9 E-5

8.7E-7
8.7 E-7
8.7E-7
6.6E-5
6.5 E-6
1.oE-5
3.4E-6
4.oE-6

1.oE-7
1.oE-7
1.oE-7
1.oE-7
1.3 E-6
7.3 E-7
6.7E-8
1.oE-7

1.lE-4
1.3 E-4
1.lE-4
2.3 E-4
2.6 E-4
2.2E-4
2.7E-5
7.3 E-5

● Zone 1 is subdivided on the basis of the presence  of surface water and whether tha ditch water
used for u-rigation  is collected upstream or downstream  of the mouth of Ftist Creek.
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Table 6.8: Summary  of Adult Reasonable  Maximum Exposure Noncarcinogenic
Hazard Indices by Target Organ and Sxposura Assessment  Zone

Exwmsre  Assessment  Zone
Terget
Orgsn 1A IB lC 2 3 4 5 6

Blood
Cardiovascular
CNS
Gastromtestmal
Hepatlc
ocular
Renal
Respuat ory
Skm

1.7E-3
1.6 E-2
2.4E-2
1. 5E-4
1.8 E-1
--
7.OE-3
2.4E-4
2.oE-1

1.8 E-3
2.OE-2
2.6 E-2
3.lE-4
2.lE-1
---
7.4E-3
2.4E-4
2.3 E-1

1.7 E-3
1.6 E-2
2.3 E-2
1.5 E-4
1.8 E-1
.-
7.oE-3
2.4 E-4
2.oE-1

1.9E-3
3.8 E-2
8.4E-1
3.5 E-4
I.lE+o
.—
2.3 E-1
2.3 E-4
1.7 E-1

2.4E-3
9.OE-2
2.4E-1
4.3 E-4
1.3E+0
3.lE-4
8.lE-2
5.8 E-4
2.3 E-2

2.9 E-3
5.4E-2
2.4E+0
4.2 E-4
9.oE-1
2.8 E-4
I.lE-I
2.8E-3
3.lE-1

.-

6.6 E-2
4.9 E-5
7.2 E-2
---
2.oE-2
--
8.7E-2

-.. Chemicals for this target organ not detected in this zone
CNS Centrai  nervous  system
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Table 7.1: Containment  System Ramediation  Goals for the
Offpost Groundwater  Intercept and Treatment  System

Rzual
Rssidentisl

CSRG Hypothetical
halyte @@) source PQLQ Cancer  Ri#

1,2-Dlchloroethane
1,3-Dichlorobenzene
1 ,4-Oxathiane
Aldrin
Atrazine
Benzene
Carbon  tetrachloride
Chlordane
Chlorobenzene
Chloroform
CPMS
CPMSO
CPMS02
DBCP
DCPD
DDE
DDT
Dleldrm
DIMP
Dithiane
Endrln
Ethylbenzene
Hexachlorocyclopentadlene
Isodrm
tvlalatluon
NDhL4
Tetrachloroethylene
Toluene
Tnchloroethylene
Xylenes

Arseruc
Chloride
Fluor]de
Sulfate

0.4
6.5
160
0.002
3
3
0.3
0.03
25
6
30
36
36
0.2
46
0.1
0.1
0.002
8
16
0.2
200
0.23
0.06
100
0.007
5
1,000
3
1.000

2.35
250.000’
2.000
250.00ff

CBSG
HBc
HBc
CBSG
MCL, CBSG
HBc
CBSG
CBSG
HBc
CBSG
HBc
HBc
HBc
MCL, CBSG
HBc
CBSG
CBSG
CBSG
CBSG
HBC
CBSG
HBC
HBC
HBC
HBC
(e)
MCL. CBSG
hfCL. CBSG
}{BC
HBC

IIBC
CBSG
CBSG
CBSG

1.0’ 9.1 x 107
NA
NA

o.05d 4.0 x 10-7
NA
2.0 x 104

o.99d 7.9 x 10-’
0.095* 5.7 x 107

NA
6.4 X 104
NA
NA
NA
3.8 X 104
NA
8.5 X 10’
4.1 x 10”7

O.osd 1.2 x 104
NA
NA
NA
NA
NA
NA
NA

0.033 1.0 x 10”5
4.0 x 10= .
NA
9.9 x 10”7
NA

5.6 X 10s
NA
NA
m

Totalh 8.8 x 105
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Table 7.1 (continued)

The following chemical  have AR4Rs  that were adjusted downward  to reduce overall risk: arsenic
benzene,  chlorobenzene,  1,3-dich.lorobenzene, trichloroethylene,  and xylene.

CBSG
CPMS
CPMSO
CPMSO,
CSRG
DBCP
DCPD
DDE
DDT
DIMP
HBC
MCL
NA
NDMA
PQL
P@

Colorado Basic  Standards for &oundwater
4-chlorophemylmethyl  sulfide
4-chlorophenylmethyl  sulfoxide
4-ch.lorophenyhnethyl sulfone
Containment  system remediation  goal
Dibromochloropropane
Dicyclopentadiene
2 ,~.bls(p-~orophenyl)  -l,1 -dich.loroethene
2 ,2-b~s(p-chlorophenyl)  -l,1,1 -hichloroethane
Diisopropylmethyl  phosphonate
Health-based criteria
Maxrnum  containment  level
Not applicable
N-nitrosodimethylamine
Practical  quantitation  limit
Micrograms per liter

:.

:.
e.

f.

s

h.

Practical  quantitation  limit; presented only when the PQL is greater than the CSRG.
Based on the CSRG.
PQL hsted in the CBSG standards
PQL attainable by the U.S. Army
The remedlatlon  goal for NDhlA was established  at 0.007  parts per tiillion (ppt) in the
Conceptual Remedy Agreement.  The current PQL readily available is 0.033 ppt. The  estimated
nsk associated  with NDMA is based on a 70-year residential  exposure duration.
Inorgaruc standard for chloride ml]  be met by natural attenuation  consistent  with the onpost
remedial action.
Inorgaruc standard for sulfate maybe  the natural background concentration,  which  will be
established  and met by natural attenuat~on consistent  with onpost remedial  action.
Because of the variability m contaminant distribution  and concentration,  the maximum  risk
associated wth the groundt~’ater cleanup concentrations  is not expected  to occur  at any one
locatlon.
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Table 7.2: Containment  System Remediation  Goals for the
North Boundary  Containment  System

Rural
Residential

CSRG Hypothetical
Analyte b%m Source PQL’ Cancer Risk+

1,2-Dichloroethane
1,2-Dichloroethy]  ene
1 ,4-Oxathiane
Aldrin
Aimzme
Benzene
Carbon tetrachloride
Chloroform
CPMS
CPMSO
CPMS02
DBCP
DCPD
Dieldrin
DIMP
Dlthiane
End.rin
Isod.rin
Malatluon
Methylene  chloride
NDM.A
Te&achloroethylene
Toluene
Trlchloroethylene
Xylenes

Aseruc
Ch.londe
Fluoride
SuIfate

0.4
70
160
0.002
3
3
0.3
6
30
36
36
0.2
46
0.002
8
18
0.2
0.06
100
5.0
0.007
5
1,000
3
1,000

2.35
250,000’
2.000
250.00W

CBSG
CBSG
HBc
CBSG
MCL, CBSG
HBc
CBSG
CBSG
HBc
HBc
HBc
MCL, CBSG
HBc
CBSG
CBsc
HBC
CBSG
HBC
HBC
MCL, CBSG
(e)
M(X. CBSC
MCL, CBSC
HBC
HBC

HBC
CBSC
CBSG
CBSG

1.0’ 9.1 x 10-7
NA
NA

O.osd 4.0 x 10-7
NA
2.0 x 104

o.99d 7.9 x 10-7
6.4 X 104
NA
NA
NA
3.8 x 10+
NA

O.osd 1.2 x 10=
NA
NA
NA
NA
NA
NA

0.033 1.0 x 10-5
4.0 x 104
NA
9.9 x 10-7
NA

5.6 X 10s.
NA
NA
NA

TotaIh 8.0 X 10”s

Methvlene chloride  is a common  laborato~ contaminant  and analytical  anomalies  are anticipated
during compliance  monitormg.

The following chemical  have ARARs that were ad)usted downward to reduce  overall  risk arsenic
benzene,  chloroben.zene,  trichloroethylene,  and xylene.
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Table 7.2 (continued)

CBSG
CPMS
CPMSO
CPMSO,
CSRG
DBCP
DCPD
DIMP
HBC
MCL
NA
NDhlA
PQL
Pd

Colorado Basic  Standards for Groundwater
4-chlorophenylrnethyl  sulfide
4-chlorophenylmethyl  sulfoxide
4-chlorophenylmethyl  sulfone
Containment  system remediation  goal
Dibrornochloropropane
Dicyclopentadiene
13iisopropyhnethyl  phosphonate
Health-based criteria
Maximum containment  level
Not applicable
N-nitrosodimethykimine
practical  quantitation  hmit
Micrograms per liter

Practical  quantitation  limit; presented only when the PQL is greater than the CSRG.
Based on the CSRG
PQL hsted in the CBSG standards
PQL attainable  by the U.S. Army
The remediation  goal for NDMA was established  at 0.007 parts per trillion  (ppt) in the
Conceptual  Remedy Agreement. The current PQL readily available is 0.033  ppt. The  estimated
nsk  associated  with NDMA is based on a To-year residential  exposure duration.
Inorgtic standard for chloride will be met by natural attenuation  consistent  with the onpost
remedial  action.
Inorganic standard for sulfate may be the natural background  concentration,  which  will be
estabhshed  and met by natural attenuation consistent  with onpost remedial  action.
Because of the variability m contaminant  distribution  and concentration,  the maximum  risk
associated  with the groundwater  cleanup concenbations  is not expected  to occur  at any one
locatlon.
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Table 7.3: Containment  System Remediation  Goals for the
Northwest Boundary  Containment  System

Rursl
Residential

CSRG Hypothetical
Analyte (Mw Source PQLa Cancer  Riskb

Chloroform 6 CBSG 6.4 X 10+
DIMP 8 CBSG NA
Dleldrin 0.002 CBSG 0.05’ 1.2 x 104
Endrin 0.2 CBSG NA
Isodrin 0.06 HBc NA
N-DM.A 0.007 (d) 0.033 1.0 x 10-s
Trlchloroethylene 3 HBc 9.9 x 1o”’

Arsemc 2.35 HBc 5.6 X 10-s

Chlorlde 250,000’ CBSG NA
Fluoride 2,000 CBSG NA
Sulfate 250,000f CBSG ~

Totalg 7.5 x 104

The following chemical  have AIUiRs that were adjusted downward to reduce  overall  risk arsenic
and tiichloroethene.

CBSG
DIhlP
HBC
hlCL
Nil
NDh!A
PQL
I@

Colorado Basic  Standards for Groundwater
Dmopropylrnethyl  phosphonate
Health-based criteria
hlammum containment  level
Not apphcabie
N-mtrosodlmethy  lamine
Practical  quantitatlon  llmlt
hflcrograms per liter

Practical  quantitation  hmit: presented ordy \vhen the PQL is greater than the CSRG.
~ Based on the CSRG
c PQL attamab]e by the U.S. Army
d. The remedlatlon  goal for NDIW4 was establlshw,i ~t 0.007 parts per trillion  (ppt) in the

Conceptual Remedy Agreement. The  curren” PQL r~~~(illy available is 0.033  ppt. The  estimated
risk associated  with NDMA is based on a 70-y~.lr residential exposure  duration.

e. Inorgtic standard for cl-dorlde will be met by nJtural  attenuation  consistent  with the onpost
remedial action.

f. Inorgtic standard for sulfate maybe the natural background concentration,  which  will be
estabhshed  and met by natural  attenuation  consistent mth onpost remedial  action.

g. Because of the variability  in contaminant  dlstrlbutlon  and concentration,  the maximum  risk
associated  with  the groundwater  cleanup  concentiatlons  1s not expected  to occur at any one
locatlon.
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Table 7.4: Groundwater  Alternatives for the North and Northwest Plume Groups

Rnchnrgn
Exlrncliwns Wnlls/l”ronrbrs Konmlirrliun Trntslmrrnl

Wlrlls [It,tnl nnnllmr/ Ilnw  Rsslo Tinmhnmo
Allmmlivn” I’rocoss oplitms

Frrcilily Rosh lurds
I’nlrriwltorrnol [101,,1  numlmr) Intnl lmrglll) [gpn) (yonm) Ixscnlinn (;onornlnd

North I’1111110  Groin,
N- I

N2

N 4

N-5

Nrr nclirrtl

(:mIIi IIIIn{l ,,lmraliml  n[  llIn NIICS
\vlllI  Imlwovnnmllls  ns llOcOsSilry

r)rfpwd  111111110111  Jllll  l’lthlllllltlll
Sysltrlll

I?xlmnslon of Ilm (Nfl)osl Inlnrrnl,l
,1 [1(1 “1 Illallll(llll .Svslllm

NO IIIIWOSI PIIIIIICI  (;rolll~
NW-1 No aclirrn

Mollllnring SIIO
roviows

NIICS olmrnlinll
(St)li.l)t)t)lt)rllltl
Ih)rl ior, cnrbolb
nllwllplloll)

C,lrlmn n{lsorllllrrn
NII(:S OIIrNOlhIII

(lnrlIon ntlsr~rltll,jll
NII(:S rrpnrallnu

Monltorlng SIIO
rovlows

NW-2 Continuod  opnralion  of 1110 NWIES NWDCS operation
with Ilrlllrovonlolll.$  as tmcrrssnry

IT
gplll
N/A
N
NH(3
NW
NWBCS

First Creek
Gallons  per mindn

NoI  i3@Cab10

Norlhorn
Norlh  Boumhrry  Containmonl  SysIorn
Nort hwost
Northwest  Boundory  Gslllaillrrlorl(  Syslem

I’(:, N NoIIo NoIIo NIA (Jnknowrl NIA Nono

FC. N No additiOllal Nrr ilddillOIlOl 240 15 to 30+ NBCS No rrd~lilionnl

IK
N

Ix:

N

NW

NW

5 6 lrmrchtrs/l!W()  fool 100
12 3(MJ

15 to 30 T2S, R67W,  Spent carbon
Sot. 14,
NE 1/4 Sot.

7 10 lrormllos/ 240
27(10 ferrt

1:1 2 lroriclms/000  fnol 330

1010 2( I T2S, R537W, Slmnl  mrl~oli
sec. 14,
NE 1/4 SOC.

None No no N/A Unknown N/A Nnnn

No additlonnl  No arldltlonal 850 3trr8 NWIICS Nrr rsd{lltlolml

● All nltormtivtrs  Inclmlo gromdwaler monitoring  and SIIO reviews.
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Table 8.1: Summary of the Detailed Analysis and Ranking of Groundwater Alternatives for the North Plume Group

Allornnlivrr N-z
Gmtinuerf Operation

of  the North  Buonrhrry Allormslivo N-4 Allornnlivo N-5
Allrrrnnliw N-1 Containrnont System  With O@ost Iutercopt and Expnnsiori  1 lu hslerior

Criteria No Action Improvomrrnte  ns Nrrcessnry Treahnerrt  Systoru Rnsponsn  Action A

Overall  protection  of
humao  health  and
t}le environment

Compliance  with
ARARs

Lrmg-term offoctive-
ness  irnrf lmrumnOncO

Reduction  of mobil-
ity, toxicity,  or

Tliis  alternative  would  not
provide  protection  of  human
health  and  the ouvironrnont.

This  alternative  is not
exprrctod to achieve
chemical-specific  ARARs.

This  alternative  would  not
rml(mo  the rrrsirlual risk
associated  with  gronndwater
exposure  pathways.

This  altrrrnative  would  not
employ  any treatment
process  options  and would
not reduce  toxicity,  mobility,
or volume  of grormdwater
within the North  Plume
Group  or grounrlwater
migrathrg  from RMA  to tho
Offpost  Study  Area.

This  altornativa  provides  limited  overall  protec-
tion  of hurnau  hoallh  and the environment  by
I)roventing  migration  of contaminants  from
RMA to the Offposl  Study  Area norlb  of thrr
NBCS. Potential  risk associated  with
groundwater  ir) the North  Plume  Grrrup would
drrcroase  over  time.

Chemical-specific  ARARs  would  be attained  in
approximately  15 to 30-plus  years,  as estimated
by groundwater  mrrdoling.

l’llis  alternative  would  reduce  residual  risk
associated  with North  Plume  Group
groundwater  by praventiug  contaminant
migration  at the NBCS and  continuing  recharge
of treated  grrrundwater  to flush  contaminants
in the North  Plume  Group.

This  alternative  would  reduce  toxicity,
mobility,  and  volume  of groundwater  migrating
hom  RMA to the Offpost  Study  Area.

This alternative  reduces  potontial  risk
alld  i]rovirles protection  of lroti] l]uman
health and  the environment  by  remedia-
ting  North  Plume  Group  groundwater
and groundwater  migrating  from RMA to
the  Offpost  Study  Area.

Chemical-specific  ARARs  would  be ai-
tained in approximately  15 to 30 years,
as estimated  by groundwator  modeling.

This alternative  would  reduce  residual
risk associated  with North  Plume  Group
groundwaier,  through  operation  of  the
NBCS and  the Offpost  Intercept  and
Treat  ment  System  and  improvements  to
both  systems  as necessary.

Through  treatment,  this  alternative
would  reduce  toxicity,  mobility,  anrf
volume  of groundwaier  within the  North
Plume  Group  aod  grouudwater  migrating
from  RMA to the Offpost  Study  Area.

This  alternative  reduces  potential risk
and  provides  protection  of  lroth  Iiurnan
health  and  the environment  by
remediaiing  North  Plurno Group
grormdwater  and  groundwater
migrating  from RMA to the  Offpost
Study  Area.

Chemical-specific  ARARs would be
attained  in approximately  10 to 20 ye-
ars,  as estimated  by groundwaier
modeling.

Through  treatment,  this alternative
would  reduce  residual  risk associated
with  North  Plume  Group  groundwater
through  operation  of the NBCS, the
Offpost  Intercept  and Treatment
System,  and the Expansion  I system.

Through  treatment,  this  alternative
would  reduce  iho toxicity,  mobility,
and volume  of groundwaier  within the
North  Plume  Group  and  groundwater
migrating  from RMA to the Offp-
ost Study  Area,
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Table  8.1 (continued)

Allcrnnliw  N-2
Conliourrd oporntion

c)( (I1o Nnrlh Itnundnry Alloruativo N-4 Altrwnativrr N-5
Altmodlwm N-1 (:nnlolssmont Syslom With OflI)Ost Inlorcepl  nnd lxpnnsion  110 Interim

Gitorin Nil At tlt,n Impr{wnnmnts m Nocnssnry Trealurrsnt  Syslmn Responso  Action A

Short-term  OffOclivO- tlocallwl  111) Iwll.ull  31 .$1 tillll
110ss Wmlld ho pnlfl!fnl.  d, lIIOIW

Wollld 110 111) SIlllll 11,1111
impacts. Tlmrn Iv(JIIIII I,n Im
illll)l[)]llolltalioll  poriml.

Trwhnical  feasibility would
be high. TI1o a(lmi]lislrative
foasihility would he low.

IulI)lt][l)orltal)ilit  y

Estimator cost

I Iwun w,nld he nn short-lorm  impacts because Comrnonity and workers were protected
IIW NM X Is nhmtly oporating.  lhore  wonhi hy adtlering  to standard health and
ho no ltIIl,lIIIIImIlnllr)II poriorf. safety practices.  The implementation

period is complete and the system is
fully operational.

This alternative  is readily implementable. T’Ms alternative is readily
Technical  and administrative feasibility would implementable. Technical and
be high. administrative feasibility  would be high,

Total Capital  Cost = $ -l)- Total Capital Cost = $-0-

Total Long-term O&M Total Long-term  L)&M Cost = $30.6 to 32.5
Cost = $4.1 trr 6.0 million million

Total Pressrut  Worth Total Present Worth
Cost = $4.1 to 6.0 million Cost = $30.ti to 32.5 million

Total Capital Cost = $16.7 million

Total Long-term O&M Cost = $39.8 to
46.4 million

Total Present Worth
Cost = $5G.5 to 63.1 million

Community and workers would he pro-
tected during construction through
adhering  to standard health and safety
practices.  Tile implementation period
would be approximately 14 mouths,

This alternative  is readily
implementable.  However, tile
construction would he condllc ted in
two time periods due to the design
phase for the expansion. Technical and
administrative feasibility  would be
high.

Total Capital  Cost = $19.4 million

Total Long-term O&M Cost =
$36.91043.6  million

Total Present  Worth
Cost = $56.2 to 63 miliion

ARAR Appliccrhlo  or relevant  and appropriate  requirement
NBCS North Bonndary Containment System
Os?rM Operation  and maintonauce
RMA Rocky Mountain Arsenal
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Table 8.2: Summary of the Detailed Analysis and Ranking of Groundwater Alternatives for the Northwest Plume Group

Alkmndivn NW-2
(krstiuud operaliors of the Nrmtbwesl

Allrwoulivn  NW-1 Boursdnry Contairmrrrrrt  Sysleor Wilh
Crilrrrirs No Action Irnprovemerrts  as Necessary

Overall Proloction of IIllrnan I[rraltll
and tho Environrrmnt

Compliance With ARARs

ljon~-term Kfku:livonoss  aIId Porma-
llonco

Reduction of Toxicity, Mobility, or
Vr)lurml

Slmrt-terur IIffoctiveness

Implomentability

Estimated  cost

This altrrrmstivo would not provido protection of
bunmII boalth and Iho onvironmont.

This alternative  is not srxpeclod  to acbievo
cl)()]I]ical-sl)ecific  ARARs.

Tl]is allrrrnativrr would nrrl reduce the residual
risk assrxiatorl WI III potontial  .ryoumlwater expo-
sure pathways.

This altornalivo  wrruld not employ any treatment
process optioris and would not reduce  the
Ioxicily, mobility, or volllme of groundwaler
witldn t}le Nortbwost Plume Grourr or srrouml-
water migrating  from RMA to the ‘Offp&t Study
Area.

Because no remedial action would fre performed,
there would be no short-term impacts. There
would be no implementation period.

Tbe technical feasibility  would be high. The
administrative feasibility  would be low.

Total Capital  Cost = $-0-

Total Long-term  O&M Cost = $0.6 to 1.3 million

Total Present  Worth Cost = $0.6 to 1.3 million

“rhis alternative would provide protection of human Iurahb and the envi-
rrrnnmnt  by prswonting migration of contaminants from RMA to the Offpost
Study Area north of the NWBCS. Potential risks associated with the North-
west Plume Group groundwater would be substantially reduced  through
conlinuod operatirrn of the NWBCS and improvement  as necessary.

This ahornative is expected to meet or exceed chemical-specific  ARARs in
approximately  three to eight years,  as estimated  by groundwater modeling.

This alternative would reduce residual risk associated with gronndwater
within the Northwosl Plume Group through preventing  contaminant migration
at the NWBCS  and recharging treated  gronndwater to flush contaminants in
tho Northwest Plume  Group.

This alternative would reduce toxicity, mobility, and volume of groundwater
migrating from RMA to the Offpost Study Area. Grouudwaler  contaminant
concentrations  would be reduced within the Northwest Plume Group by
fl,ls}liug provided by recharge of treated  water al the NWBCS.

Tl]ere  would be no short-term impacts.  There  would be no implementation
period.

This alternative is readily implementalde. Technical  and administrative
feasibility would be high.

Total Capital Cost = $-0-

Total Long-term  O&M Cost = $12.4 to 13.1 million

Total Present  Worth Cost = $12.4 to 13.1 million
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Table 9.1: Estimated Costs of the OffPost Operable Unit Selected Remedy

Cost Component Alternative N-4 Alternative NW-2*

Capital Costs
Monitoring well system
Offpost Intercept and Treatment
System extraction/recharge system
Treatment facility
startup costs
Indirect costs

Total estimated capital costs

Annual Operation and Maintenance Costs
Groundwater monitoring
Site reviews
North and northwest boundary system
operations
Offpost Intercept and Treatment
System facility O&M
Offpost Intercept and Treatment
System carbon replacement

O to 3/5 years
3/5years to system shutdown

Total estimated Annual O&M Costs
O to 3/5 years
3/5years to system shutdown

$ 908,000
4,593,000

4,106,000
341,000

6,715,000

$16,663,000

$ 352,000
150,000

1,724,000
522,000

817,000
227,000

$ 4,618,000
$ 4,028,000

NA
NA

NA
NA
NA
$0

$ 134,000
150,000

769,000
NA

NA
NA

$ 1,053,000
Nonconservativec Conservativec

Total remedy costs $68,911,000 $76,143,000

DIMP
NA
o&M

a.

b.

c.

Diisopropylmethyl phosphonate
Not applicable
Operation and maintenance

There are no capital costs for Alternative NW-2 because the remedial systems are currently
operational.
The carbon usage rate is assumed to decrease over time as a result of expected decreases in
influent DIMP concentration. The duration of time before a decrease in carbon usage rate is
expected to occur within three to five years.
A range of total costs has been estimated on the basis of the range of expected remediation
timeframes as estimated by the groundwater model results.
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Table 10.1: Summary  Evaluation of Chemical-specific and Other Applicable or Relevant and
Appropriate  Requirements for the Off post Operable Unit

Applicnh[d
Rninvrsnt  and

Stnndnrll,  Rrrquirnmrrnl Appr{)prinlrs

(:rilnrin.  ur I.imilnli{ln Cilnlifln l)oscriplinrs Rnqnirsrmmrt (lrmmenl

(:lmmicnl-sprrcific

ARAUS
!hfn  Lhillkillg Wnior  Act 41)  Cl’l{

Pall  141

4(1 (:1’1{
Sfli 11,, ),$ 14 I :,1)

nll(l 141 51

I; SINI)IISIIOS  Ilrlllmry MCI.S  for INIIIIIC walnr-
Sllpllly  Systnllls.

Itstal, ilslms hl(:l.(;s  (Ilonnnforcnnl]lo  health  gonls)
(Ill  pllllllc  W,llllt  Syslllllls,

(Ilfror ARARs
Colorodo  Basic  Standards  5 (;(; R 10(12-8 Estirldishes slalowldo  standards  for wnlers of 11]0

for (%sllldwnler: Soclioll  3.11.()  01 Seq.; slalo.

(;olrmrdo  Basic Shnrlmrfs  SOCIiDII 3.1 J) et seq.
SSHd Mdhodolugios  for

Surface  Waler

NONOS Croll]l{lwnlor  In Ihe vlclljily of  tlm silo
is hoing usnd or mrry he used rrs n
sourco 0[ w.dor  for puldic  wakrr system
or prlvnlo  supply  WOIIS.  Theroforn,
III(JSO lwimary  McI.s Ihal  nrn more
slrl  IIgmd Ihrn lhn Crhrndo  I]rinmry
Drinking  Wotor Regulations  (Ijocnuso
(hlurndu hns  ptlmnry  rrtlforrx~lnold
aulhrsrily)  nrn  rolovnnl  nnd ❑ pltrol)rlnlo.

No/Yos

Yrrs/Nrr

CrrsundwntOr  in 1110 viclnlly  of Ilm siln
is I]oing  used or may be usd as o
solmm of wntor for a pul)llc  wnlnr

systOnl or privnle  supply  WOIIS,  Tlloro.
fnro, In accordance  with lhn N(W,
nonznro MCLGS are crmstdornd  10 IJO
relevant  and appropda{e.

Stnlo slnmlords  thnt aro more slrlnfprol
thnn frdrrrol slntdnrds  arn consldnrml
npl)llcnblrr.
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Table 10.2: Summary Evaluation of Action.speclflc Applicable or Relevant and Appropriate  Requirements
for the Offpost Operable Unit

Applicnhto/
Rnlnvnnl  and
Apprq}rlrrlo

Al:limwsprmific
Slondnrd, Rqnirmnnrrl ftsquirnmrmt
(;rilorlnt ~~r l.lmll,llhm t l$.!l ..9 Ihw rll~ll(m Comment

Fndnrnl  ARARs
Sofo  Drlnklng WiIloI  Act 42 IIS(: Sot Il{,tts 31~)11 10

:11)1111-7

[ lmlorgrownfl  tnlocllon 40 (:IK  l’n[l~ 14410 147 l%lnl,llslIOs  slfindrrrds (or conslrucllon  srnrf

Colllrcrl Kogtilnlhms ttlim.tlhm  Id in~w(lml  wells/tronclms
YOSINO Appllcnble  if relnjscllon  wellahonchos nro

used  for dlschargo  of Ire.derl  waler:
rolovnht  nml npproprlnto  If some olhor
molhor! of  roln~ocliou Is used.

Undnr Iho prrwlslons  of 40 cFR 144.13(1.),
EPA Ims dsrtormlnml  nod the relnjocllrrrr
welkdlrenchrrs  userf  In conjurrcllrm  wllh 1110
harrier trontrnont  system do not endanger
undor8round  sourcrrs of drinking wntor. TIM
level of Irealmerrl  prior 10 rolnjoction, offposl
nl(ornethm  water sqrplios,  and othor romadtes
ere sufflcionl 10 moot 1110 raqulrsmrouls  of tlie
UIC  progrrrm.

Colnrn,lo  Alr (@i)lity (:1{s snl:lilms  25-7.1OI  In

Standards 25-7.ll[)ti

- Odor Emlsslou Colorado Air Qmllty S01s limils  on omission  of odorous  nir

Rogulatlons Control  Regulation  No.  2 contamlnrirrts

ARAR
CFR
CRS
cm
EPA
UIC
Usc
Voc

Appllcafde or rekrvanl  and appropriate  requirement
Codo of I%deral Regulations
Colorwfo Revised Statues
Oporahln  unil
U.S. Environmental  Prolocllon  Agency

United States Code
volatile organic compound

YesJNo Appllcablo 10 rsmedbd action  for tho Offpost
cm.
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Table 10.3:  Summary  Evaluation of Location-specIflc Applicable or Relevant and Appropriate
Requirements  for the Offpost Operable Unit

.

.

Applicnldrr/
Rolovnol  rrml
Aplmopriuln

i. *R Locrr{ion-specific

!Holuinrd,  Rnlluirrrolnnt Rnquirnnmnls

(;ritnrifr,  or i,irrlilnliml Cilolitln I)rrscriplion Continsrrnt

Imhmd  ARARs
f?xncutive  ordnr  11!)118  - 40 1:1’K 1’;111 11, l)iIwl~  fotimal ~lRnmlos to avoid inng-  or silorl- YrIs/No Rmiuiros a 50()-yerrr  tloodpinin  10 ho idnnIifirrri

i’lllllli  1’14111)  Malmgrrlllrml Appondlx  A Iwnl inllmtls nssf)(iolt)tl  wllil o{:culmllcy  nntl al}(i collsidored  in scolling  any  rormwiini

ui(dlfh:.tllf)li  rrf n flrmdplnln. nl. tiolls.

i;xe41111vn rhlhlr t IWrI 4( I f’l R hllnlmizm  llm Awlrucllrm. km. or drsgrnhlloll  of
I’.III  Ii. ApI,wt{ll\  A Well.!llti<.

Ylrs/Nrl Roquiromnuls  associntod  will)  tl)is rsrtirrr
wnul{i  ho nppiicaide  to ony romodirrl WIIOIIS

Iiml  rxJIIltl affocl Iim rrxlsling  wnllatl(ls.
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