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Table i.1: Comprehensive Monitoring Program Groundwater Monitoring Programs

Number of Number of Number of
Water Water Levels Number of Wells Wells

Monitoring Measured Wells Sampled Sampled Sampled
Year Ouarterlva Annuallya Semiannuallva Quarterly'

1988 1119 466 307 46
1989 1013 488 388 101
1990 1210 621 61 65
1991 1265 282 N/A 70

I
i
!
I

I a The actual number of wells measured or sampled can vary from this number of proposed wells.

N/A = not applicable
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Table 1.2: Rocky Mountain Arsenal Comprehensive Monitoring Program
Target Analytes for the 1991 Water Monitoring Year

Organochlorine Pesticides Volatile Organic Aromatic Comoounds
2,2'-bis(p-Chlorophenyl)- 1, 1 -dichloroethene Benzene
2,2'.-bis(p-Chlorophenyl)- 1, 1, 1 -trichloroethane Ethylbenzene
Aldrin Toluene
Chlordane m-Xylene
Endrin o- and p-Xylene
Dieldrin
Isodrin Volatile Hyd rocarbon Comyounds
Hexachlorocyclopentadiene Bicycloheptadiene

Dicyclopentadiene (DCPD)
Volatile Organohalogens Methylisobutyl Ketone (MIBK)

. - Dichloroethane
I .2-Dichloroethane Organoohosphorus Comr~ounds
.1 -Dichloroethene Diisopropylmethylphosphonate (DIN1P)

I .2-Dichloroethene Dimethylmethylphosphonate (DIMNP)
1, 1, 1 -Trichloroethane
1, ,2-Trichloroethane Dibromochlorororooane (DBCP)

Carbon tetrachloride
Chlorobenzene Metals
Chloroform Arsenic
M~ethylene chloride Cadiumn
Tetrachloroethene Chromium
Trichloroethene Copper

Lead
Organosulfur Compounds Mercury

I ,4-Dithiane Zinc
I ,4-Oxithiane
Benzothiazole Cations
Dimethyldisulfide Calcium
p-Chlorophenylmethylsulfide Magnesium
p-Chlorophenylmethylsulfone Potassium

p-Chlorophený -ýethylsulfoxide Sodium

Organoohoswhorus Comooundsa Anions
A trazine Chloride
Malathion Fluoride
Parathion Nitrate+nitrite
Supona Sulfate

VaponaCyanide

- a In the 1988, 1989, and 1990 CMP analytical programs, -9nly Parathion results were reported
from the organophosphorous compounds.
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Table 3.1: Winter 1990/91, Spring 1991, and Fall 1991
Water Quality Monitoring Networks

(Page 1 of 2)

Section Total
Number Wells Well Number

Winter 1990/91

Unconfined Flow System Wells

01 2 027a. 075
02 4 020, 023, 034, 505

22 5 008. 011,043,051,053

23 28 047, 049, 057, 085, 095, 108a, 118, 123, 142, 179, 188, 191, 197,
198, 202, 203, 204, 205, 220, 226, 231. 232, 235. 237, 238a. 239.
241, 530

24 14 063, 101, 127, 135, 161, 163, 164, 166, 184, 185, 191, 199, 200, 201

26 32 011, 015,O017,019, 020, 041,065a, 071,073,076, 083,085, 127,
133, 145a, 148, 157, 158, 160, 161, 162, 163, 164a, 165a, 166, 167a,
168, 169, 170, 171 173, 501, 503

27 20 003, 016,037,044, 053,056, 057,059, 062,064, 071,072,073,074,
076, 079, 082, 0,83, 085, 086

28 2 002, 023

33 5 048. 077, 078,079, 581

35 3 505, 506a, 507

Offpost 98 37304a, 37307, 37308, 37309, 37312, 37313, 37320*, 37323. 37327,
37330, 37331, 37332*, 37333, 37334, 37335. 37336*, 37337, 37338,
37339, 37341*, 37342*, 37343, 37345, 37346*, 37347*, 37348*,
37349*, 37350*, 37351*. 37352*, 37353*, 37354*, 37355*, 37356*,
37357*, 37358, 37359*, 37360*, 37361*, 37363*, 37364*, 37366*,

37367*, 37368*, 37369, 37370, 37371, 37373, 37374. 37377, 37378,
37381, 37382, 7383*, 37385, 37386, 37389, 37391, 37392, 37395*,
37396, 37397*, 3;402*, 37403*, 37404*, 37405*, 37406*, 37407,
37408*, 37409*, 37410*, 374!S*, 37419*, 37420*, 37428*, 37429*,
37430*, 37433*, 37434*, 37433*, 37436*, 37437*, 37438. 37439,
37440"* 37441, 37442*, 37433*, 37444*, 005, 198-608*, 198-611*,
108-614*, DCGWO 1*, DCGW03*, SACMW03*. SACMWO8*.
SACMW I I*

Total unconfined flow system wells = 213

Confined Flow System Wells

01 3 028, 029, 076

02 2 021. 025

22 6 023, 027, 028, 030, 031. c

23 19 177, 180, 181, 183, 189, 190, 192, 193, 200, 201, 218, 219, 221, 222,
227, 230, 233, 234, 236

11793,600 - GMP
0421091492
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Table 3.1: Winter 1990/91, Spring 1991, and Fall 1991
Water Quality Monitoring Networks

(Page 2 of 2)

Section Total
Number W.l Well Number

Confined Flow System Wells (continued)

24 6 136, 168, 171, 172, 174, 175

26 15 066,067,072,075,084,086, 129, 140, 142, 146, 149, 150, 153, 155,
156

27 3 054, 055, 058

28 I 025

Offpost 14 37316, 37317, 37318, 37319, 37321*, 37322*, 37365, 37372, 37376,
37379, 37380, 37387, 37388, 37390

Total confined flow system wells = 69

Spring 1991,'Fall 1991

Unconfined Flow System Wells

-23 13 049, 095. 10 8 bc, 142, 179c, 188, 191, 220, 237. 2 3 8 b,c, 239c, 241,
530c

26 31 015, 017 019 020, 041, 06 5bc, 071, 073, 083, 085. 127, 133, 14 5 bc.
148, 157, 158 , 160, 161, 162, 163, 16 4bc, 1 6 5 b,c 166, 16 7  168,
169, 170, 171, 173, 501, 503

27 1 016

35 2 505, 506bc

Total unconfined flow system wells = 47

Confined Flow System Wells
23 8 180c, 181, 189, 190, 192, 193, 221, 222

26 15 066, 067, 072, 075, 084, 086, 129, 140, 142. 146c, 149, 150, 153.
155, 156

Total confined flow system wells = 23

I
* Additional Offpost Remedial Investigation well sampled but not in proposed Comprehensive

Monitoring Program Network.

No sample obtained in Winter 1990/91.
b No sample obtained in Spring 1991.

C No sample obtained in Fall 1991.

11793,600 - GMP
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Table 3.2: Analytical Parameters for Non-Gas Chromatography/Mass
Spectrometry Detection Methods

(Page I of 2)

DataChem Laboratories ESE Laboratories
Certified Certified

Analyte PMRMA Reporting PMRMA Reporting
Detection Method Lim,& Method Limit

Analyte Method Designation - (uij/A Designation .. K/II)

Anions IONCHROM
Chloride TT09 278 NN8 1590
Fluoride TT09 153 NN8 1000
Nitrite, nitrate (nonspecific) LL8 10 TF22 10
Sulfate TTO9 175 NN8 5000

Cyanide Colorimetric
Cyanide TF34 5 CNI 8

Dibromochloropropane G C/ECD
Dibromochloropropane AY8 0.195 Q8 0 13

Metals
Arsenic AA AX8 2.35 R9D 25
Arsenic AA S812 117 SD30 2
Arsenic AA VV8 2.5
Cadmium 1CP S$12 6.78 R9D 5
Calcium ICP SS12 105 R9D 50
Chromium ICP SS12 16.8 R9D 22
Copper ICP SS12 18.8 R9D 10
Lead 1CP SS12 43.4 R9D 52
Magnesium ICP SS12 135 R9D 89.2
Mercury AA CC8 0.1 WW8 0.5
Potassium ICP SS12 1240 XX8 590
Sodium ICP SS12 279 R9D 251

Zinc 1CP SS12 18 R9D 20

Nitrogen-phosphorus Pesticides GC/NPD
Atrazine UHI1 4.03 UN07 0 512
Malathion UHII 0.373 UN07 0.25
Parathion UHI1 0.647 UN07 0.25
Supona UH1l 0.787 UN07 0.25
Vapona UN11 0.384 UN07 0.25

Organochlorine Pesticides GC/ECD
2,2-bis(p-Chlorophenyl)- KK8 0.049 MM8A 0,059

1,1,1- trichloroethane
2,2-bis(p-Chlorophenyl)- KK8 0.054 MM8A 0.046

1,1-dichloroethene
Aldrin KK8 0.05 MM8A 0.083

Chlordane KK8 0.095 MM8A 0.152
Dieldrin KK8 0.05 MM8A 0.0539
Endrin KK8 0.A5 MM8A 0.06
Hexachlorocyclopentadiene XK8 0.048 MM8A 0.083
Isodrin KK8 0.051 MM8A 0.056

Organosulfur Compounds GC/FPD
1,4-Dithiane AAA8 1.34 PP8A 3.34
1,4-Oxathiane AAAS 2.38 PP8A 1.35
4-Chlorophenylmethyl sulfide AAA8 5.69 PP8A 1.08
4-Chlorophenylmethyl sulfone AAA8 7.46 PP8A 2.24
4-Chlorophenylmethyl sulfoxide AAA8 11.5 PP8A _.,

11793,600 - GMP
0409091692
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Table 3.2: Analytical Parameters for Non-Gas Chromatography/Mass
Spectrometry Detection Methods

(Page 2 of 2)

DataChem Laboratories ESE Laboratories
Certified Certified

Analyte PMRMA Reportiiii PMRMA Reporting
Detection Method Limit Method Limit

Analyte Method Designation {.g/lI Designation JAi

Organosulfur Compounds (continued)
Bensothiazole AAA8 5 PP8A 114
Dimethyl disulfide AAA8 0.55 PP8A 1.16

Phosphonates GC/FPD
Diisopropylmethylphosphonate AT8 0.392 QQ8 10.1
Dimethylmethylphosphonate AT8 0.188 QQ8 16 3

Volatile Halogenated Compounds GC/CON
1,1,1-Trichloroethane N8 0.76 TT8 1.09
1,1,2-Trichloroethane N8 078 TT8 1 63
1,1 -Dichloroethane N8 0.73 TT8 1.93
1,1-Dichloroethene NS 1.7 TT8 1.85
1,2-Dichloroethane N8 1.1 TT8 2.07
1,2-Dichloroethene (total of cis & trans) N8 0.76 TT8 1.75
Carb-, tetrachl'-'e N8 0.99 TT8 1.69
Chlorobenzene N8 0.82 TT8 1.36
Chloroform N8 0.5 TT8 1.88
Methylene chloride N8 7.4 TT8 2.48
Tetrachloroethene NS u.75 TT8 2.76
Trichloroethene N8 0.56 TT8 1.31

Volatile Hydrocarbons GC/FID
Bicyclo[2,2,1lhepta-2-5-diene P8 5.9 R8 13 9
Dicyclopentadiene P8 5 R8 9.31
Methylisobutyl ketone P8 4.9 R8 12.9

Volatile Organic Aromatics GC/PID
Benzene AV8 1.05 SS8 1.92
Ethylbensene AVB 1.37 SS8 0.62
Toluene AV8 1.47 SS8 2.1
m-Xylene AV8 1.32 SS8 1.04
o,p-Xylene AV8 1.36 SS8 1.34

A = atomic absorption spectrometry

ESE = Environmental Science and Engineering, Inc.
GC/CON = gas chromatography/conductivity detector
GC/ECD = gas chromatography/electron capture detector
GC/FID = gas chromatography/flame ionization detector
GC/FPD = gas chromatography/flame photometric detector
GC/MS = gas chromatography/mass spectrometry
GC/NPD = gas chromatography/nitrogen phosphorus detector
GC/PID - gas chromatography/photoionization detector
HPLC = high performance liquid chromatography
ICP = inductively coupled argon plasma screen
IONCHROM = ion chromatography
PMRMA = Program Manager for Rocky Mountain Arsenal
gig/I = micrograms per liter

11793,600 - OMP
0409091692
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Table 3.3: Analytical Parameters for Gas Chromatography/ Mass Spectrometry

DataChem Laboratories ESE Laboratories

Certified Certifiled
PMRMA Reporting PMRMA Reporting
Method Limit Method Limit

Analyte Designation (MIAJ&IL. Designation JigJ.1)

Semivolatile Organic CompoundsI
1,2,3-Trichlorobenzene UM25 5.8
l,2,4-Trichlorobenzene UM25 2.4 UM28 1.4
1.2-Dichlorobenzene UM25 1. 2 UM28 1.0
1,21-Diphenyihydrazine UM25 13
1,3-Dichlorobenzene UM25 3.4 UM28 1.1
l,4-Dichlorobenzene UM25 1.5 U'M28 1.0
I .4-Dithiane UM25 3.3
I ,4-Oxathiane UM25 217
2-.2- bis (p-Chlorophenyl)-1, 1,I1-trichloroethane UM25 18
22-bis (p-Chlorophenyl)- 1, 1 -dichloroethene UM25 14

2,2- bis (p-Chlorophenyl)- 1.1 -dichioroethane UM25 18I .3,6-Trichlorophenol UM25 1.7
2,4,5-Trichlorophenol UM25 2.8 UM28 4.6
2.,4,6-Trichlorophenol UM25 3.6 U M28 4.8
2.4- Dichlorophenol UM25 8.4 U M2,8 5.8
2,4- Dimethylphenol UM25 4.4 UM28 4.6
24- Dinitrophenol UM25 176 U M42I8 33

2,4- Dinitrotoluene U M 25 5.8 U M 28 9.7
2,6- Dinitroaniline UM25 8.8
2,6-Dinitrotoluene UM25 6.7 UM28 5.0
2-Chloronaphthalene UM25 2.6 U M2'8 1,6
2-Chlorophenol UM25 2.8 UJM28 2.4
2-Methyinaphthalene U M25 1.3 U M28 1.9
2-MNethylphenol UM25 3.6 UM28 3.9
2-Nitroaniline U M28 9.6
2-N itrophenol UM25 8.2 U M2'8 6.7I 3,3'- Dichlorobenzidine UM25 5.0 U M'28 32
3- Dinitroaniline UM25 21
3- Menthyl-4-chlorophenol UM25 8.5
3-Nitroaniline UM25 15 U M.28 30I 3- Nitrotoluene UM215 2.9
4-Bromophenylphenyl ether UM25 22 UM128 1.4
4-Chloro-3-methylphenol U M218 7.0

4-ClooailneU M28 17
4Clorophenylmethyl sulfide UM25 10

4-Chlorophenylmethyl sulfone UM25 5.3
4-Chlorophenylmethyl sulfoxide UJM25 I5
4-Chlorophenyiphenyl ether UM25 23 UM428 4.0
4- Methylphenol UM25 2. 8 U M28 6.1
4-Nitroaniline UM28 40J 4-Nitrophenol UM25 96 UM28 44

11793,600 - GMP
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Table 3.3: Analytical Parameters for Gas Chromatography/Mass Spectrometry
Analysis and Certified Reporting Limits

(Page 2 of 4)

DataChem Laboratories ESE Laboratories

Certified Certified
PMRMA Reporting PMRMA Reporting
Method Limit Method Limit

Analvie Designation J1&"!) Designation (Lg, 1)

Semivolatile Organic Compounds (continued)
Acenaphthene UM25 5.8 UM28 3.4
Acenaphthylene UM25 5.) UM28 1.1
Aldrin UM25 13
Anthracene UM25 5.2 UM28 1.0
Atrazine UM25 5.9
1enzo{A lanthracene U M25 9.8 UM28 5.8
Benzo[Aipyrene UM28 1.-
Benzo[B]fluoranthene UM25 10 UM28 1.3
Benzo[Bjpyrene UM25 14
Henzo[G,H,l]perylene UM25 15 U 'M28 I.1
Benzo[K]fluoranthene UM25 10 UM28 2.3
Benzoic acid UM28 24
Benzyl alcohol UM25 4.0 U M28 12
bis(2-Ethylhexyl) phthalate UM25 7.7
Bromacil UM25 2.9
Butylbenzylphthalate UM25 28 UM28 1.1
Chlordane UM25 37
Chrysene UM25 7.4 UM28 2.5
Di-N-butylphthalate UM25 33 U M28 4.9
Di-N-octylphthalate UM25 1.5 UM28 8.0
Dibenzo[A,H]anthracene UM25 12 UM28 2.0
Dibenzofuran UM25 5.1 UM28 2.6
Dibromochloropropane UM25 12
Dicyclopentadiene UM25 5.5
Dieldrin UM25 26
Diethylphthalate UM25 5.9 U M28 2.2
Diisopropylmethylphosphonate UM25 21
Dimethylmethyiphosphonate UM25 130
Dimethylphthalate UM25 2.2 UM28 5.1
Endosulfan sulfate UM25 50
Endrin UM25 18
Endrin aldehyde UM25 5.0
Fluoranthene UM25 24 UM28 1.0
Fluorene U M25 9.2 UM28 1.3
Heptachlor UM25 38
Heptachlor epoxide UM25 28
Hexachlorobenzene UM25 12 UM28 1.0
Hexachlorobutadiene UM25 8.7 UM28 1.0
Hexachlorocyclopentadiene UM25 54 UM28 7.6
Hexachloroethane UM25 8.3 UM28 1.2
lndeno[ 1,2,3,-C,D]pyrene UM25 21 UM28 4.4
Isodrin UM25 7.8

11793,600 - GMP
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Table 3.3: Analytical Parameters for Gas Chromatography,,NMass Spectrometrm
Analysis and Certified Reporting Limits

(Page 3 of 4)

DataChem Laboratories ESE Laboratories

Certified Certified
PMRMA Reporting PMRMA Reporting
Method Limit Method Limit

Analyte Designation (UL/l) Designation iI)

Semivolatile Organic Compounds (continued)
Isophorone UM25 2.4 UN128 1.1
Lindane UM25 7.2
Malathion UM25 21
Methoxychior UM25 I1
Mirex UM25 24
N-nitrosodi-N-propylamine UM25 6.8 UM28 3.2
N-.nitrosodimethylamine UM25 9.7
N-nitrosodiphenylamine UM25 3.7 UM28 5.9
Naphthalene UM25 0.5 U M28 3.8
Nitrobenzene UM25 3.7 U M28 2.9
Parathion UM25 37
Pentachlorophenol UM25 9.1 UMN28 12
Phenanthrene UM25 9.9 UM28 1.0
Phenol UM25 2.2 UM28 6.2
Pyrene U M25 17 UM28 1.0
Supona UM25 19
Vapona UM25 8.5
alpha- Benzenehe xachloride UM25 5.3
alpha- Endosulfan UM25 23
beta- Benzenehexachloride UM25 17
beta-Endosulfan UM25 42
bis(2-Chloroethoxy)methane UM25 6.8
bis(2-Chloroethyl)ether UM25 0.68
bis(2-Chloroisopropyl)ether UM25 5.0
bis(2-Chloroethoxyl)me:hane UM28 3.8
bis(2-Chloroethyl)ether UM28 1.8
bis(2 -Chloroisopropyl)ether UM28 1.3
bis(2- Ethylexyl)phthalate UM28 1.0

Volatile Organic Compounds
I, 1, 1 -Trichloroethane UM21 1.0 UM27 3.6

1 1,2,2-Tetrachloroethane UM21 1.5 UM27 2.0
1, -Dichloroethane UM21 1.0 UM27 2.0

1 1 - Dichlo;oethene U M21 1.0 UM27 21
I,2,3-Trichloropropane UM27 2.0
1,2-Dichlorobenzene UM27 17
I,2-Dichloroethane UM21 1.0 UM27 6.7
1,2-Dichloroethene (total of cis and trans) UM21 5.0
1,2-Dichloropropane UM2i 1.0 U M27 2.0
1,3- Dichlorobenzene UM21 1.0 UM27 10
1,3-Dichloropropane UM21 4.8
1,4- Dichlorobenzene UM27 17

11793,600 - GMP
0409091692
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Table 3.3: Analytical Parameters for Gas Chromatography/ Mass SpectrornetrN
Analysis and Certified Reporting Limits

(Page 4 of 4)

DataChem Laboratories ESE Laboratories

Certified Certified
PMRMA Reporting PMRMA Reporting
Method Limit Method Limit

Analyte Designation (AR'gl) Designation (JL I)

Volatile Organic Compounds (continued)
2-Chloroethylvinyl ether UM21 3.5 UMI2?Y 4.0
2-Hexanone UM27 4.8
Acetone UM21 8.0 U M27 17
Acrolein UM27 20
Acrylonitril UM2I 8.4 UM27 2.3
Benzene UM21 1.0 UM27 2.8
Bromodichloromethane UM21 1.0 U.M27 2.0
Bromoform UM21 I1 UM27 2.0
Bromomethane UM21 14 UM27 36
Carbon disulfide UM27 16
Carbon tetrachioride UM21 1.0 UMM27 4.4
Chlorobenzene UM21 1.0 ULM27 2.0
Ch loroethane U M21 8.0 ULM27 8.0
Chloroform UM21 1'0 U..M27 2.0
Chloromethane UM2 1.2 U M27 9.0

J Dibromochloromethane UM21 1.0 U M2? 2.0
Dichiorobenzene (nonspecific) UM2 2.0
Dichlorodifluoromethane UM27 17

Ethylbenzene UM21 1.0 UM2N 2.0
Ethylmethacrylate UM27 2.0
Methlene bromide UM27 2.0
Methylene chloride UM21 1.0 UNM27 19
Methylethyl ketone UlM21 10 LM127 6.2

Methylisobutyl ketone UM21 1.4 UM27 2.0
Styrene LM27 2.0
Tetrachloroethene UM21 1.0 UM27 2.0
Toluene UM21 1 0 UNM27 2.0
Trichloroethene ULM2 1 1.0 UM27 2.2
Trichlorofluoromethane UM21 1.0 UM27 I I
Vinyl acetate U M27 2.0
Vinyl chloride UM21 12 UM27 2.0
cis- 1,3-Dichloropropene UM27 2.4
cis- 1,4- Dichloro-2- butene UM27 2.3
m- Xylene UM21 1.0
o,p-Xylene UM21 2.0 UM27 11
trans- 1,2- Dichloroethene UM27 37
trans- 1,3-Dichloropropene UM27 1.6
trans- 1,4-Dichloro-2-butene UM27 3.6

ESE = Environmental Science and Engineering, Inc.
PMRMA = Program Manager for Rocky Mountain Arsenal
ig, I = micrograms per liter

11793,600 - GMP
0409091692
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Table 4.1: Comparison Between the 1991 Water Monitoring Network and
Previous Water-level Well Networks

Number of Number of
CMP Water-level Supplementary CMP Water-level

Samvling Round Measurement Wells Wells' Measurement Dates

Winter 1987T88 1025 0 11,'03,87 to Il 1587
Spring 1988 916 0 04,.!20 88 to 05/01 1.88
Summer 1988 830 0 07 15,88 to 07 2588

Fall 1988 922 0 10 11,88 to 10 19 88
Winter 1988 89 920 0 01 26 89 to 02 03 89
Spring 1989 984 0 04.24 89 to 05, 02 89
Summer 1989 1008 0 07 24,89 to 07 31 89

Fall 1989 1210 0 10,09 89 to 10, 19 89
Winter 1989,90 1200 0 02 12 90 to 02 21 90
Spring 1990 1210 0 05 07 90 to 05 15 90
Summer 1990 1216 0 08 06 90 to 08,14 90

Winter 1990,91 1216 135 01 23,91 to 02 04 91
Spring 1991 1171 129 04 01 91 to 04 09 91
Fall 1991 1177 178 09 16 91 to 09 27 'Q1

I

I
I

a Water-level data from supplementary wells were collected by Morrison-Knudson Engineers.

Inc., Technical Operations Division of the Army, and the U.S. Geological Survey near the
boundary systems.

CMP = Comprehensive Monitoring Program

1793,600 - GMP
0616091492
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Table 4.2: Summary of Analyses for the Winter 1990/91 Sampling Round
(Page 1 of 2)

Well
Number

Minimum Maximum of
Number of Number of Detection Detection Maximum

Group/Analyte Analysesa Detections (up/l) (U.j 1) Detection

Volatile Aromatic Compounds
Benzene 264 20 1.27 210 26133
Ethvlbenzene 264 3 2.98 3.89 23049
Toluene 264 15 1.71 >400 26163
m-Xylene 264 5 1.35 7.10 26133

o- and p-Xvlenes 264 8 1.50 31.8 261-33

Volatile Organohalogen Compounds
1.I1, 1 -Trichloroethane 273 12 0.828 31.3 23189
1,1,2-Tt ichloroethane 273 I 6.79 0.79 23189
1, 1 - Dichloroethane 273 18 1.44 65-7 02505
1,1- Dichloroethene 266 5 2.03 46.9 23189
1,2-Dichloroethane 273 20 1.49 60.2 35507
1,2-Dichloroethene 273 16 1 29 580 26173
Carbon tetrachioride 273 5 1.21 37.3 23189
Chlorobenzene 273 19 0.950 12.6 23189
Chloroform 273 108 0.573 22,000 26148
Methylene chloride 273 6 3.41 430 26133
Tetrachloroethene 273 60 0,841 830 26133
Trichloroethene 273 58 0.793 500 26173

Volatile Hydrocarbon Compounds
Bicycloheptadiene 205 9 12.0 740 26133
Dicyclopentadiene 261 28 9.84 2300 26133
Methylisobutylketone 256 3 19.3 210 26133

Dibromochloipropane 184 23 0.147 15.0 26157

Organochlorine Pesticides
2.- Bis(p-chlorophenyl)- 173 17 0.0591 1.40 23530

1, 1,1 -trichloroethane
2,2- Bis(p-chlorophenyl)- 186 3 0.129 0.979 26163

1,1 -dichloroethene
Aldrin 175 16 0.0583 0.566 26085
Chlordane 186 2 2.10 2.20 02034
Dieldrin 168 31 0 .0 4 5 7 b 3.30 24101
Endrin 186 21 0 .0 4 3 3 b 3.80 23049
He y •chlorocyclopentadiene 156 6 0.148 5.30 23530
Isodrin 182 5 0.0825 1.10 23530

[ Organophosphorus Pesticides
Atrazine 222 66 4.38 170 26163
Malathion 230 16 0.462 3.74 23530' Parathion 268 39 0.824 59.6 37313
Supona 230 3 0.929 1.93 26163
Vapona 220 4 0.627 5.69 26163

11793,600(2) - GMP
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Table 4.2: Summary of Analyses for the Winter 1990/91 Sampling Round
(Page 2 of 2)

Well
Number

Minimum Maximum of
Number of Number of Detection Detection Maximum

Group/Analvte Anal sesa Detections (JUR!l) (U/l) Detection

Organophosphorus Compounds
Diisopropylmethylphosphonate 248 151 0.443 3700 37418
Dimethylmethylphosphate 249 12 0.226 17,000 26041

Organosulfur Compounds
1,4-Dithiane 272 46 1.63 200 35507
1,4-Oxathiane 233 23 2.00 43.0 26041
Benzothiazole 271 2 6.82 15.7 26163
Dimethyldisulfide 224 3 1.84 4.45 26163
p-Chlorophenylmethylsulfide 270 16 1.29 530 26133
p-Chlorophenylmethylsulfone 268 37 6.50 760 26168
p-Chlorophenylmethylsulfoxide 2 72 29 2.93 160 23220

Metals
Arsenic 270 61 2.71 57.2 26163
Cadmium 270 1 15.9 15.9 23530
Chromium 270 24 17.2 151 23530
Copper 270 28 10.9 696 412 7
Lead 270 4 44.6 79.0 23530
Mercury 271 76 0.102 3.60 37444
Zinc 270 65 20.5 278 SACMWO8

Cations
Calcium 230 230 2200 950,000 26066
Magnesium 230 224 294 510,000 26041
Potassium 271 259 1290 181,000 26041
Sodium 230 230 54,000 21,000,000 26041

[ Cyanide 220 12 5.33 16.5 26166

Anions
Chloride 187 187 3560 11,000,000 26163
Fluoride 172 160 832 130,000 26163
Nitrate/iiitrite 260 260 16.5 30,000 23095
Sulfate 214 211 2160 14,000,000 02023

a There were 273 groundwater samples collected during the Winter 1990/91 sampling round. The number of

7, analytical results in the final database is often less than 273 due primarily to their rejection. A summary of

b rejected results is presented in Table 4.7
The reported results are below the certified reporting limit because the method accuracy is aboe 100 percent.

- /ig/l = micrograms per liter
< = less than
> = greater than

11793,600(2) - GMP
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Table 4.3: Summary of Analyses for the Spring 1991 Sampling Round
(Page 1 of 2)

Well
Number

Minimum Maximum of
Number of Number of Detection Detection Maximum

Group/Analvte Analyses' Detections (u./1) (upjg 1) Detection

Volatile Aromatic Compounds
Benzene 61 17 i .26 200 26133
Ethylbenzene 61 1 11.3 11.3 23530
Toluene 61 6 11.2 1800 26163
m-Xylene 61 3 1.55 11.2 23530
o- and p-Xylenes 61 8 1.82 21.7 23530

Volatile Organohalogen Compounds
1. 1, 1 -Trichloroethane 61 0 -
i, 1,2-Trichloroethane 61 0 -
1, 1 -Dichloroethane 61 6 0.935 3.73 26157
1,1 - Dichloroethene 61 0 -
1,2-Dichloroethane 61 5 1.87 23.9 23049
1,2-Dichloroethene 61 2 6.81 470 26173
Carbon tetrachloride 61 2 2.23 4.63 26073
Chlorobenzene 61 6 1.47 9.55 26066
Chloroform 51 22 0.644 73,000 26133
Methylene chloride 61 5 18.3 190 26148
Tetrachloroethene 60 14 1.13 970 26133
Trichloroethene 59 19 0.678 600 26173

Volatile Hydrocarbon Compounds
Bicycloheptadiene 40 7 12.7 310 26148
Dicyclopentadiene 58 13 22.7 5600 23049
Methylisobutylketone 58 4 9.23 110 26148

Dibromochloropropane 60 11 0.200 22.0 26133

Organochlorine Pesticides
2,2-Bis(p-chlorophenyl)- 48 9 0.157 0.706 26148

1,1,1 -trichloroethane
2,2-Bis(p-chlorophenyl)- 48 3 0.106 0.161 26173

1,1 -dichloroethene
Aldrin 48 7 0.0682 0.964 26173
Chlordane 48 0 -
Dieldrin 48 20 0.0681 6.20 23241
Endrin 47 6 0.0589 0.248 26148
Hexachlorocyclopentadiene 9 0 -
Isodrin 48 4 0.0767 1.70 23241

Organophosphorus Pesticides
Atrazine 31 19 5.57 240 26163
Malathion 31 15 0.559 7.09 23241
Parathion 49 7 0.966 6.10 26071
Supona 31 3 1.26 11.0 26041
Vapona 31 4 0.433 9.90 26041

11793,600(2) - GMP
0909091692
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Table 4.3: Summary of Analyses for the Spring 1991 Sampling Round
(Page 2 of 2)

Well
Number

Minimum Maximum of
Number of Number of Detection Detection Maximum

GrouP/Analyte Analysesa Detections (UR./1.) (0g/i) Detection

Organophosphorus Compounds
Diisopropylmethylphosphonate 59 4! 0.998 3200 26071
Dimethylmethylphosphate 59 10 0.272 8300 26041

Organosulfur Compounds
1,4-Dithiane 53 28 1.76 160 26066
1,4-Oxathiane 52 25 1.65 67.0 26041
Benzothiazole 29 6 2.68 21.9 26041
Dimethyldisulfide 29 3 1.10 4.47 26041
p-Chlorophenylmethylsulfide 48 10 6.88 530 26133
p-Chlorophenylmethylsulfone 53 23 6.26 820 26168
p-Chlorophenylmethylsulfoxide 46 13 5.49 140 26148

Metals
Arsenic 58 33 2.94 30.8 23049
Cadmium 58 0 - -

Chromium 58 12 23.0 92.6 26133
Copper 58 9 10.5 93.0 23095
Lead 58 0 - -

Mercury 59 22 0.101 1.79 26071
Zinc 58 8 21.4 42.6 26501

Cations
Calcium 40 40 34,600 960,000 26066
Magnesium 40 40 2060 520,000 26041
Potassium 58 58 1240 142,000 26041
Sodium 40 40 120,000 20,000,000 26041

Cyanide 58 14 5.00 18.5 26168

Anions
Chloride 60 60 16,000 10,000,000 26041
Fluoride 60 46 1250 250,000 26041
Nitrate/nitrite 58 58 13.4 31,000 23095
Sulfate 60 60 120,000 10,000,000 26041

aThere were 61 groundwater samples collected during the Spring 1991 sampling round. The number of

analytical results in the final database is often less than 61 due primarily to their rejection. A summary of
rejected results is presented in Table 4.7.

jig, I = micrograms per liter
- = Because no detections were recorded, no value exists.

11793,600(2) - GMP
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Table 4.4: Summary of Analyses for the Fall 1991 Sampling Round
(Page I of 2)

Well
NumberMinimum Maximum ofNumber of Number of Detection Detection Maximum

Grouo/Analvte Analyses' Detections (AR./l) __R/t Detection

Volatile Aromatic Conipounds
Benzene 58 11 3.08 140 26173
Ethylbenzene 58 6 1.15 11.3 26133
Toluene 58 5 3.09 690 26163
m-Xylene 58 3 1.21 7.37 26133
o- and p-Xylenes 58 5 3.65 20.7 26133

Volatile Organohalogen Compounds
1,1,1 -Trichloroethane 58 3 1.91 195 26133
1, 1,2-Trichloroethane 33 0 - -
1,1 - Dichloroethane 58 5 2.83 9.40 26133
1,1 - Dichloroethene 58 2 1.99 2.45 26171
1,2-Dichloroethane 58 2 4.67 46.0 23095
1,2-Dichloroethene 58 2 5.32 30.2 26133
Carbon tetrachloride 58 1 5.84 5.84 26073
Chlorobenzene 58 6 1.56 31.7 26148
Chloroform 58 18 2.25 55,000 26173
Methylene chloride 58 6 11.3 570 26173
Tetrachloroethene 58 12 2.71 196 23241
Trichloroethene 58 14 1.46 198 26133

Volatile Hydrocarbon Compounds
Dicyclopentadiene 58 11 10.5 900 26133
Methylisobutylketone 58 3 17.3 98.2 26133

Dibromochloropropane 58 8 0.934 71.0 26173

Organochlorine Pesticides
2,2- Bis(p-chlorophenyl)- 58 3 0.193 1.90 26163

,1,1 -trichloroethane
2,2-Bis(p-chlorophenyl)- 58 2 0.174 0.270 23095

1, 1 -dichloroethene
Aldrin 58 4 0.133 2.40 26127
Chlordane 58 0 - - -
Dieldrin 58 32 0 .0 5 2 9 b 7.40 26127
Endrin 58 8 0.0735 1.42 26127
Hexachlorocyclopentadiene 58 0 - -
Isodrin 58 4 0.0887 0.181 35505

Organophosphorus Pesticides
Parathion 56 0 - -

Organophosphorus Compounds
Diisopropylmethylphosphonate 57 34 14.5 5400 23095
Dimethylmethylphosphate 57 4 34.3 8000 26041

11793,600(2) - GMP
0909091692
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Table 4.4: Summary of Analyses for the Fall 1991 Sampling Round
(Page 2 of 2)

Well
Number

Minimum Maximum of
Number of Number of Detection Detection Maximum

Grouo/Analyte Analysesa Detections (ug/I) (*"gl.) Detection

Organosulfur Compounds
1.4-Dithiane 58 24 4.35 200 26066
1,4-Oxathiane 58 27 2.01 28.2 26148
Benzothiazole 58 4 1.32 2.75 .26066
Dimethyldisulfide 58 2 6.06 13.1 26173
p-Chlorophenylmethylsulfide 58 16 1.27 960 26173
p-Chlorophenylmethylsulfone 58 32 3.52 2900 26167
p-Chlorophenylmethylsulfoxide 58 13 3.81 350 26167

Metals
Arsenic 55 26 2.04 130 26041
Cadmium 55 0 -

Chromium 55 0 -

Copper 55 0 -

Lead 55 0 -

Mercury 55 6 0.504 25.0 26019
Zinc 55 0 -

Cations
Calcium 55 55 22,000 1.300,000 26167
Magnesium 55 51 1630 460.000 26041
Potassium 55 55 1280 130,000 26041
Sodium 55 55 130,000 17,000,000 26041

Cvanide 55 14 10.4 28.2 26020

Anions
Chloride 58 58 17,100 22,000,000 26041
Fluoride 58 28 955 220,000 26041
Nitrate/nitrite 58 58 22,7 28,000 26020
Sulfate 58 58 120,000 9.000,000 26041

I

a There were 58 groundwater samples collected during the Fall 1991 sampling round. The number of analytical

results in the final database is often less than 58 due primarily to their rejection. A summary of rejected
results is presented in Table 4.7

b The reported results are below the certified reporting limit because the method accuracy is above 100 percent.

psg/l = micrograms per liter
- = Because no detections were recorded, no value exists.

11793,600(2) - GMP

0909091692

I

!



U, 0 0
0 0> 0

00 IT

00

.r - 0a

Z- ~ -, I0

00 00 <'

t- rE 00

m C1

m 'l C14 '0ec r C'r1 00 CN'0c vl 1~0 o r i-7

-l 'T( Cl 0r- eN -

Cu C

2:1CI vo-C C.) ' t-j 0 r0l CO

CISu

<

.2

ES

03

0 30

E U. 0"aC6 Q I liii
I0

Ei



!
I

Table 4.6: Tentatively Identified Compounds
Spring 1991 Sampling Round

r Number
of Concentration Well

ComPound Detections (,,g/I)a Identification

I -Chloro-4-(methylsulfonyl)- benzene 2 4.8 26169
45 26166

2-Chloro-5-methylphenol 1 130 26163
2-Chloro-6-methylphenol 1 81 26163
4-Dioxide- 1,4-oxathiane 1 7.9 26129
4-Methyl-2-pentanone/imethylisobutyl ketoneb 69 26133
(Methylsulfonyl)- benzene 1 27 26166
Tetrachloroetheneb 1 140 26133

I
I.

I
I

Reported concentrations are estimated values.

b CMP target analytes

Ig/l = micrograms per tter

11793,600 - OMP

0429091492

I.



Table 4.7: Summary of Data Rejected for the 1991 Water Monitoring Y'ear
(Page I of 2)

Number of
Method/Analyte Re iected Values'

Winter 1990/91
Method: N8 Volatile Organohalogen Compounds

1, - Dichloroethene 7

Method: P8 Volatile Hydrocarbon Compounds
Bicycloheptadiene 25
Dicyclopentadiene
Methylisobutylketone 16

Method: R8 Volatile Hydrocarbon Compounds
Dicyclopen tad jene 9

Method: AY8 Dibromochloropropane
Dibromochloropropane 87

Method: KK8 Organochlorine Pesticides
2,2-Bis(p-chlorophenyl)- 1,1,1 -trichloroethane 100
2,2-Bis(p-chlorophenyl)- 1, 1 -dichloroethene 87
Aldrin 98
Chlordane 87
Dieldrin 116
Endrin 87
Hexachlorocyclopentadiene t00
Isodrin 91

Method: MM8A Organochlorine Pesticides
Hexachlorocyclopentadiene 17

Method: UH I I Organophosphorus Pesticides
Atrazine 9
MalathionI
Parathion 3
SuponaI
Vapona 11

Method: AT8 Organophosphorus Compounds
Diisopropylmethylphosphonate 25
Dimethylmethylphosphate 24

Metbod: AAA8 Organosulfur Compounds
I ,4-Oxathiane 36
Dimethvldisulfide 36

Method: PP8A Organosulfur Compounds
I .4-Oxathiane 3
Dimethyldisulfide I2
p-Chlorophenylmethylsulfide2

p-Chlorophenylmethylsulfone 4

11793,600(2) - GMP

0909091692



Table 4.7: Summary of Data Rejected for the 1991 Water Monitoring Year
(Page 2 of 2)

Number of

Method/Analyte Rejected Values'

Winter 1990/91 (continued)
Method: TF34 Cyanide

Cyanide 52

Method: LL8 Anions
Nitrate/nitrite 13

Method: TT09 Anions
Chloride 71

Fluoride 86
Sulfate 44

Spring 1991
Method: N8 Volatile Organohalogen Compound

Chloroform 10

Method: KK8 Organochlorine Pesticides
Endrin I
Hexachlorocyclopentadiene 23

Method: MM8A Organochlorine Pesticides
Hexachlorocyclopentadiene 18

Method: AAA8 Organosulfur Compounds
1,4-Oxathiane 8
Benzothiazole 31
Dimethyldisulfide 31
Dithiane 7

p-Chlorophenylmethylsulfide 12
p-Chlorophenylmethylsulfone 7

p-ChlorophenyImethylsulfoxide 14

1

a Number of rejected values includes quality control samples.

11793,600(2) - GMP

0909091692
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Table 4.8: Quality Control Blank Artifact Summary, Volatile Organic Analyses
1991 Water Monitoring Year

Affected
Blank Investigative Investigative

Blank Affected Artifact Sample Sample
Sampling Well Well Chemical Concentration Concentrationc Concentrationd

Round Numbera Numberb Abbreviation (ue/l/ (Me/l) (iA/i)

Rinse Blank
Winter 1991'

23232 23235 CH2CL2 3.15 <2 48 <2.48
33077 3ý078 CLC6HS5 1.20 <0.82 <0.82

CHCL3 0.649 0 78 0 694
37334 37337 CHCL3 1.83 2 78 <0 50

CLC6H5 1.64 2 35 <0 82
DBCP 0.220 0 24 <0 195

Fall 1991
26157 26171 CHCL3 65.4 27,000 <1 88

TCLEE 6.07 >196 3 45

Field Blank
Winter 1991

26086 CHCL3 2,00 <0 50
33077 CLC6H5 1 18 <0,82

Spring 1991
26127 TCLEE 1.01 <0 75

1

a The well that was sampled before the blank sample was collected.
b For rinse blanks, the well that was sampled with the same sampling equipment after the blank sample was collected.
c For trip blanks and field blanks, this is the concentration detected in the investigative sample collected at the same time the blank

was collected. For rinse blanks, this is the concentration detected in the investigative sample that was collected before the blank
was collected

d For rinse blanks, the concentration in the well that was sampled with the same sampling equipment after the blank sample was
- collected

< = less than
> = greater than
CH2CL2 = methylene chloride
CHCL3 = chloroform
"CLC6H5 = chlorobenzene
DBCP = dibrochloropropane
"TCLEE = tetrachloroethene

tMg/l micrograms per liter

7 11793,600 - GMP
0429091492
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Table 4.9: Quality Control Blank Artifact Summary, Semivolatile Organic Compound
and Pesticide Analyses, 1991 Water Monitoring Year

Affected

Blank Investigative Investigative

Blank Affected Artifact Sample Sample
Sampling Well Well Chemical Concentration Concentrationc Concentrationd

Round Numbera Numberb Abbreviation (wj/l1 ( IA/t U/1)

Trip Blank
Winter 1991

23204 DIMP 1 05 5.54
26086 ALDRN 0.0973 <0 05

Rinse Blank
Winter 1991

26086 26153 PPDDT 0.0770 0.589 <0 059

Fall 1991
26127 26075 ENDRN 00681 142 <0.060

ALDRN 0.351 2 40 <0 083
DLDRN 0 267 7.40 0.0692
CPMS 1 30 <1 08 <1.08

Field Blank
Winter 1991

23142 ALDRN 0.0942 <0 05
26086 ENDRN 0 261 0 0774

PPDDT 0 173 0 589
37368 ALDRN 0 0645 <0 05

*1
a The well that was $ampleo before the blank sample was collected
b For rinse blanks, the well that was sampled with the same sampling equipment after the blank sample was collected
C For trip blanks and field blanks, this is the concentration detected in the investigative sample collected at the same time the

Sblank was collected. For rinse blanks, this is the concentration detected in the investigative sample that was collected before the
blank was collected.

d For rinse blanks, the concentration in the well that was sampled with the same sampling equipment after the blank sample was
collected.

< = less than
ALDRN = aldrin
CPMS = p-chlorophenylmethyl sulfide
DIMP = diisopropylmethyl phosphonate
DLDRN = dieldrin
ENDRN = endrin
PPDDT = 2,2-bis(para-chlorophenyl)- 1,1,1-trichloroethane
/Mg/I = micrograms per liter

11793,600 - GMP
0429091492

I



Table 4 10 Quality Control Blank Artifact Summary, Trace Inorganic Constituent Analyses
1991 Water Monitoring Year

(Page I of 2)

Affected

Blank Investigative Investigative

Affected Artifact Sample Sample

Sampling Well Well Chemical Concentration ConcentrationC Concentrationd

Round Number
3  Numberb Abbreviation JAKIL/]) [Jszll.. (uaill

Trip Blank
Winter 1990/91

01075 01075 HG 0 124 <0 10
24166 24166 HG 0 136 <0 10
37353 37353 HG 1.08 1 02

Spring 1991
23191 23191 HG 0 364 -0 !0
26015 26015 AS 3 22 6 69
26127 26127 HG 0.447 <0 10

Fall 1991
26127 26127 F 1560 < 1000a

Rinse Blank
Winter 1990/91

33077 33078 ZN 46 4 64 6 e 50 3e
ZN 229 4 2 3 e 39 Se
CU 266 < 18 Oe < 1&8e
CU 299 < 1 8 0 e < 1 8 8 e
HG 0212 0818 0401

37334 37337 ZN 437 <18 0 24 5
HG 0.879 280 0.687

37353 37397 HG 0 508 1 02 0741
37368 HG 0 705 0 466
37408 37409f HG 0.605 1,22 0 771

ZN 166 32 6 25 8

Spring 1991
36015 26161 ZN 332 <20 0 <200

26127 26168 HG 1 10 <0 100 0.366

Fall 1991
26127 26075 CU 17 4 < 1000o <500o

I.
I

11793,600 - GMP
042;,G91492I
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Table 4.10: Quality Control Blank Artifact Summary, Trace Inorganic Compound Analyes
1991 Water Monitoring Year

(Page 2 of 2)

Affected
Blank Investigative Investigative

Affected Artifact Sample Sample
Sampling Well Well Chemical Concentration Concentrationc Concentrationd

Round Numbera Numberb Abbreviation (gJj/lJ (../I. (/l/lh

Field Blank
Winter 1990/91

23232 23232 ZN 244 <200
24161 24161 ZN 120 '200
26086 26086 CR 180 <.16 8
33077 33077 HG 0363 0818
37334 37334 HG 1 03 0 280
37368 37368 HG 0323 0 466
37408 37408 HG 1 18 1 22

Spring 1991
26127 26127 HG 1,26 <0 10

a The well that was sampled before the blank sample was collected.

b For rinse blanks, the well that was sampled with the same sampling equipment after the sampe -as collected.
For trip blanks and field blanks, this is the concentration detected in the investigative sample collected at the same time the blank
was collected. For rinse blanks, this is the concentration detected in the investigative sample that was collected before the blank
was collected.

d For rinse blanks, the concentration in the well that was sampled with the same sampling equipment after the blank sample was

collected.
e This sample was analyzed in two separate lots on different dates. Both values from the database are reported.
f The well was sampled on the last day of the Winter 1990/91 monitoring round. Therefore, there is no affected investigative well

associated with the rinse blank.
9 Elevated certified reporting limit.

< = less than
AS = arsenic
CR = chromium
CU = copper
F = fluoride
HG = mercury
ZN = zincS g/Il = micrograms per liter

11793,600 - GMP
0429091692

1



Table 4.11: Statistical Summary for Duplicate Sample Analyses
1991 Water Monitoring Year

(Page 21 of 2)

Number of Low High Average
Detection RPD RPD RPD

Target Analyte Pairs (Percent) (Percent) (Percent)

Trace Inorganic Compounds (continued)
Magnesium 34 0.0 170 9.7
Sodium 35 0.0 170 17
Nitrite nitrate (nonspecific) 42 0.0 190 21
Sulfate 36 0.0 190 10
Zinc 9 6.6 87 41

Total of all analvtes 325a 16b

1

Sa Total number of detection pairs.
b Geometric mean of the average RPDs.

j RPD = r .lative percent difference

11793,600 - GMP

0623091492!



Table 4.12: Certified Reporting Limits for Different Analytical Methods
1991 Water Monitoring Year

Certified Reporting Limit Number of
Method Designation (UZll) Detections

Between Certified
Analyte DataChem ESE-Denver DataChem ESE-Denver Reoortini Limits'

Chloroform N8 TT8 0.500 1.88 47

Dibromochloropropane AY8 Q8 0.195 0.130 3

Diisopropylmethylphosphonate AT8 QQ8 0.392 10.1 78

Dieldrin KK8 MM8A 0.0500 0.0539 3

Fluoride TT09 NN8 153 1000 4

I

i

aI a Value of concentration reported is in between the values of Certified Reporting Limits.

ESE = Environmental Science and Engineering, Inc.

DataChem = DataChem LaboratoriesI jg/l = micrograms per liter

11793,600 - GMP

U625091492

A-!



4
Table 4.13: Dilution Differences for Certified Reporting Limits

1991 Water Monitoring Year

Certified Number of
Reporting Analyses Reported

Method Dilution Limita below the Given
Analvte Laboratory Designation Factor (/1/i) CRLb

Dieldrin DataChem KK8 I 0.0500 171
10 0.500 10

ESE-Denver MM8A i 0.0539 104
4 0.220 2
5 0.270

Fluoride DataChem TT09 1 153 34
32 4900 1

104 16,000 1

ESE-Denver NN8 1 1000 34
10 10,000 45
25 25,000 7

f 50 50,000 19
100 100,000 3

I

I

a CRL obtained through dilution factor calculations. A dilution factor of I corresponds to an
undiluted sample.

b The quantity listed is the number of results reported as less than the corresponding CRL.

I CRL = Certified Reporting Limit
5 DataChem = DataChem Laboratories

ESE = Environmental Science and Engineering, Inc.
jAg/I = micrograms per liter

11793,600 - GMP

0623091492

I
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Table 51: Direction of Vertical Hydraulic Gradients at Well Clusters
Near the North Boundary Containment/Treatment System

September 1991

Aquifer Direction of
Designation Vertical Hydraulic

Well Cluster' (zone) Gradient

North of NBS
24511, 24512/24172 UFS/CFS(2) Down
24511, 24512/24171 UFS/CFS(5) Down
24172/24171 CFS(2)/CFS(5) Up
24503, 24192/24167 UFS/CFS(2) Down
24503, 24192/24168 UFS/CFS(3) Down
24194/24204 UFS/CFS(3) Down

South of NBS
24179/24205 UFS/CFS(3) Up
23178/23176 UFS/CFS(2) Up
23178/23177 UFSiCFS(2) Up
24178/24203 UFS/CFS(3) Up

I
a A cluster is defined as a set of wells completed at different depth intervals within the confined

and unconfined systems that are close to one another.

CFS = confined flow system
NBS = North Boundary Containment/Treatment Systemf UFS = unconfined flow system

11793,600 - GMP
0613092492

Ii
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Table 5.2: Contaminant Concentrations in Samples From the Confined Flow System Near the
North Boundary Containment/Treatment System, Fall 1989 and Winter 1990/91

DIMP Dieldrin DBCP Chloroform
Well

Number Fall Winter Fall Winter Fall Winter Fall Winter
(Zone) 1989 1990/91 1989 1990/91 1989 1990/91 1989 1990/91

23177(2) LT 0.475 LT LT LT LT 1.34 1.55
23200(3) LT LT LT LT LT LT LT LT
23201(4) LT LT LT LT LT LT LT LT
23218(2) 0.559 LT LT NA LT LT LT LT
23219(3) LT LT LT LT LT NA LT LT
23227(2) LT LT 0.176 LT LT LT LT LT
23233(2) LT LT LT LT LT LT LT LT
23234(3) LT LT LT LT LT NA LT LT
23236(3) LT LT LT LT LT NA LT LT

24136(2) LT LT LT LT LT LT LT LT
24168(3) LT LT LT LT 2.81 LT 10.8 LT
24171(3) LT LT 0.179 LT LT 0.283 LT 6.06
24172(5) LT LT LT LT LT LT 15.2 0.585
24174(3) LT LT 0.101 LT LT LT LT LT
24175(4) LT LT LT LT 2.99 LT 8.08 LT

37316(5) 20.4 4.74 LT NA LT NA LT LT
37317(4) LT .443 LT NA LT NA LT LT
37318(3) 10.3 16.9 LT NA LT NA LT LT
37319(6) NS 11.7 NS NA NS LT NS LT
37321(4) 0.451 1.37 LT LT LT LT LT LT
37322(5) LT LT LT LT LT LT NA LT
37365(4) 17.6 46.0 LT NA LT NA LT 0.889
37372(4) 0.705 LT LT LT 0.274 0.199 LT LT
37376(3) LT LT LT NA LT NA LT LT
37379(3) 50.0 31.7 0.0533 NA LT LT 1.41 1.51
37380(4) 5.35 4.27 LT LT LT ,NA 0.675 LT
37388(4) 0.496 LT LT NA LT LT LT 0.631
37390(3) NS 9.06 NS NA NS LT NS 1.30

!
I

DBCP = dibromochioropropane
DIMP = diisopropylmethylphosphonate
LT = less than Certified Reporting Limit
NS = well was not sampled
NA = well was sampled but results are not available because analyses were cancelled or results

were rejected.

11793,600 - GMP
0613091692

L.



RMA 1027.1

Weld Co.

Boulder Co. I 25 8

(b Lake

Jefferson Co.

'27

Dougams Co.

slotionMap

CommrceCit, Coorao Rcky ounainArsenal

Prepared by:tap CommreCiy olrd

Hardng ,awe GAirpo R .-
I ~Denver Co. .

{ I Ch C-1. .'- -- ? Arapahoe Co.

" •':•" [• '- " "-"Cherry

Douglas Co.

0 2.5 5

ii Prepared for: Figure 1.1 Saei ie

Program Manager for
Rocky Mountain Arsenal Location Map

.Commerce City, Colorado Rocky Mountain Arsenal
Prepared by: Commerce City, Colorado

bHarding Lawson Associates GWAR FY91



CDz o

I "

..- ... .. ..

o V

'7a
"U-5C
ai

CID1

* ~ oEC

** *.. *- .

a-E
1.3 S E2

zi CEkOQ)--(

.............. ...... ...... .................... 6 2.............................a..................._.
- . * -- **.~.--- -- ____



C\1 m

............
0 * . . i . .... 1.. 

. .....- ........ ....

100

0~( w~ o

N- 0

ýz/

cr

cr

LIZZ

0 c g* E. 0

0 0

GE
50)

_____ _____ ___am ROM-



L--

4/)
a:

.-(

0 0-

ma 00 
E

c 0 a 7

............. ----- .... 0 _0 U)

40 2 8E

" ! ,.~a-~..I•- '
.•0 CC o

I16,

-" o 6 GC J 0 0

0; I W U-) U -C C o

a) - ) 4)
a- -i -<

.. 
••

9D

C 0

LZZv'••I• 0. Ec

- _z- E xCL

-•o ~I m -V•.. I•

I-I 
-'_ _-_ ___ ___ __"

_ _ _ _ _ _ _ _ _ (5

............... 4

"Of



(eOUQAGPM

888 td O

~~CL

00

LL.2

0 0.
a CO

LL) 4) f

M..

Ic
t C)

coo t
% c

2oo

c~ ~ 0
A 10. 0.

()eej)~i UO3Aý (a<,L)313
Q. .



U RL4A 1080.1

I.P

4.

Qes

Q10v

7%p

P1QP L D. aes QvPo

Tk Budar

EXPLANATIO
'~0P P~,s P'rey Ceek p~v~m (Oaterory

PrneyQ Cre T~~vu Qukrnrd

0.5 alanSan ( Qaterar&

EIII~~L Less Quteno

F71 -' PBroadway A;Iuveu QiuaternQuterary

Pinveyree Alluvium (Outernar yi

Verdo% A Iluvem (Quaternary)Scl 2

r-kd I enver Pornintion (Upper Cretaceous e. Tertiary)012

Source Lindvall, 1980 Saein miles

Prepared for: Figure 2.2
Program Manager for
Rocky Mountain Arsenal Surficial Geologic Map of the Rocky Mountain
Commerce City, Colorado Arsenal Area

Prepared by: WRF9Harding Lawson AssociatesGWRF9



RMA 1080

SYST E 40NE & THICKNESS LITHOLOGIC DESCRIPTION

,->- A ttuviu rn 0- 120 Gravel, silty sand, sandy silt, and
4 c clay; laterally vanriable

B B Sand, sandstone, and ciaystone

Volc ant - 04 l 0Vlalca~cm tra n aeai

ciaysstic

A0

0- 0

z Lignite B 0-12'
000

2__

____________Internedadeo 
roaistonp., sflhtstne

Lignit 0 13sandstone, and lignite ýsee te't

0 for detalel Jeýrr~tinr)

C-) 3
0--3

w __ _ __ _

__0

0

5 -2
(0-_9.

9-3

Noe Th0ns no to2a3;ne antn

Sore.Eviometl cenean ngnern,18 tikns son npaet0ss

Prepared~ for Figre2.
ProramMangerfo

Rok8 onanAsnlDne FrainSrtgahcClm

Prepared byr: FgWAre 2Y.3

Harding Lawson Associates



215ow N 2100ON 20swo N OO N19=

cc c

~~0

in-* clJ

A,',

LO CV

-------- I ---

4 OO~iZN N OD9 N ODOD No ~ N OOA



cJ C.

cog

~~LL

ZOr

eEt

0C)

Cnn*
I Cl C JnCco

- N:

RD &N O~UC NOOOCL N~Ct



0 --
(a I UI4 V)~- 8

(Doo
w

~~CL
04 0.

S0-

Ci

0)

0 0

1.-~~a CL 0L. ni~2 V
CM CCI9

-It c8U/1 6~I



cc ------

01.

Nii . dI'I
-1 -e E

IN,

cmI
N ODM N 0000OOO



,uuoCQ C.)
-- ----- ------ ------ -----

:3 M I

I ~ ~ I. IL Izi

Ai if as

a Cl-

-~ ,jýtil _; a

LL i I 1 1. Ri'-
Mi --.

to E

isI

""S;

CM LO

CM -m-m-- 7.--

N v) ol I

Ioo -If D &mo LN OL a "Nom



,40000 N nIow% 1700kIfm

CA 1 (AI

0

z; 
(D) < <.-

a~ I.
L) E :1 J 0-

0 00 cc Eo 5,

X: 0 jo 0
0 .0ci* j C ~0

1 13 -0 .1 -

- El 0- E .

io a

-~ go
II

iscE Sn I ... D

In i E

- SC CL X *~c

lI. It
__ z

oc

0 1

0 0. a
In 0) _k, 0

cmQ -o

7. L..~.0
I 00

(I, ' - C
IOOWLN OD L Nomý NMIL oom

rw WLMM man

I ~ .. o41



-0 6MNM

V 2~ON__________;00-

CO CfO

gas U.

A

p v- cl _l

J.P.
N.~ i lU~~

AP 0

Lc >.. e

cr) !D C

C432

N CY

In cCC'.In

Si .- (%J

N cY)i v

Um)ICO0

109k N\~ -0eN00MN0ý ~



a'--

I00- _________ __

Xa a, IC tLL L

cy 0 N IY

x c,
Qý CINN

4'C.,'

E c.

a! , cuN -'

N- NN S

NNo-



LflUS

C,, Cc 0

~ -CM

CL a. a) =
Ccc

CM ~

I Ln&a
'Nco C

'~N' C~ ........... _

IZ
IE

m cr0

C,, -~ V ~0 -' IE
co 0) 10

Ot Z ID 0 31.0

CL

o .
NIP)"

C, 00I CD DomI3M

rmr 0'm-m auZ .



MOW ZOOM k

*4 co C) 0)

04 C~i
- I

N is

Fj~~c ON_____

p os C'

IC 
I

TV' r4

I- -4'

#4 -
_2

4,V

C.) LO C

No s - - -OOW&- L -. N --XAI



N C

-F-:

CNI

IN Cq
C',)

-n cn-a RRx 0~ R

NI IY rN

uc~; A

N 3~f cl z

MIS

0 /

F Cj "~ --n

00

U) 0

cm I C.

Ge 'w00aw N om NO<oe NOOML N COME Noa



1-OON N omk

oA (A

0 wI C
0

c OL

to o

EE
CD (a-j --c

0__ 0_ m____ ..- C00flbu LL

CL CC0 U0a~ -.- 10 Fb 0

= Er

cC) -)( c

/0 - CL M )I :
. AL

::R On

---

E 0-

CL -ia
<L 0 o

In ii

14 OML NOML omkN OMqL

(i~CW AMMONWAU Wa&



I"GAS .0..

U')-

CY H

C.-

CY U)

0, C0

C. < < IN

CY O( CII

m. Cl) G I

C.)Y
Nc

NN

-NC
C'N N O-O

L0 0

NN, Vl 
9E

U- C)ccU
_~ nt

G 0 ý0- w

CN, CN

r CYJ

IDIL



C.)

00

U))

CV))

N

LL 2 a

(o 0
Nc

(0Y

('a,

~zJ

20 c0(

Nz

<
CL

x I

CMC V)z



(0
CC

U),

oo ca

co~ a:
0Y E- c~ 0

c' e- t 0

m 0

ca ca r

C

/ I 0

c cc

0V

oC C

C (

0 -0

0.ýo 0
0

x - 0 .=

E E

)~0 c

w n



{ ~ N2100ON 2ON 200OWN

'p

I %

< <

-4 0

07

<* '

44

434

7~~~~t <<,. 4,: 1~ 4

N NDL o N 00Mwm CN



DON '65MN N 80MNN 75"N o~o

k 01

a:

AY

4 4 40 0
P. os4

~Ostas
44 v 4

44~~ 44 4 ,'

4 4 -can

MN 4 l o tNom OM a &NOO



00
400

oc toc

CC

06 Coem m g 8

. LO

E

zc 0

0~~ E zs0

+ cc
0~

* 0 .4" 0'

a.. S ~ x se 0,

,1 0 0 .A O I D

[ ~C
N ODM 'Po0



2000N2100WOW
21SM Pi 2 10000N ~ WO2VO

-0 -

iC' < <-

< <
N<

< <

- Vk
(~2 <

N3OWhIZ N 0010aN W N N tM N OM



A 1

< 0',

'K 'ý ,
0 / i'-Ca

01-a-

4 

OCZV

k - S 82?

- .i~Ole
Pd-

NUC~tN~mLNOUII set

< i

~~~~~~~~~~~~~~~~ L& ...........................-



LIS---

4 

IE

- , 
0 4

00
<U

cc A

0 
0300

09M0
05M0E

ac

00

SvisA~ 0= c
Osi0. E

Nin 
>OL LLUL

00



21MN2,oUON2DMN 20000 f

f 
00

< '1 k

<

;r 4' <

4<

F2-I

C4 N 4

PiLwNO L DMNOO 40



2LCUON OCOCON m5C ft0=NNWP

<a 0

II I ~ <

IV\ <

Cl L

- -y

0 I

-o m N -~m 
N-u Ni



0 0

Cl

0~ o

- 0

E E

.2 o"

"I- < Rft L a U

~iiCs 0
.2

11~ (DUR

Cc0CL cr

Pe~umNinin 5~

C1 dLU6O/fiWU



0 04

cl- I.C

Il EV
£~

-~~ ~ 0 co______ _

LO, _ __ __ j __ _ __ _ __ _ _ _

I'- t.'I

a: ) Nc

N LO K-N

U) I

19ýL o t 0" ý



2~~O N- N N N h~

IIN,

U,-0 CC)C

I ~ 0_ ___ 1-

N'0

0I

N ~ I -

_ _ _3 _ 0

4m~

-2 N

i jaA oe N N

1 -, N'\N NIco
C14U NCSI NOcn~LLNUL



7N I 'bt

I CD

a) 0 (1 - )

oca C1

____ o o ..0f u a)o

00 _= >- t

0r 0O m mI

0

0) COP

n 13.

00 0

I E

cE

(00

- Ca)

OD 0
cc- 'Ir-

(D~aa a)

II~ XC- Cu)0
Cu 000 ..

JJc CO
1= j- 0__ 

_ - _ 0 -

NO0- 0

OdO' 9 OW-M



2~2050 2~N2~ N 200maN

CDC.

~cI.

I'- 

E

co -l

006EI
oC'mJ



-. 7---o

IN to-0i
0) Cfl

-X E

0 
I

coK I-

clI
OOL

LL

OLL

- w \
c'J * CU

co n ccQ Cl) 'I
aoAS oQno

cm 0m0 NLnCU ~-I ~- Zi

NUINUN NOOL NOMM mot Nin O



crJ

0 
>

K 0 0

E 2 Cf 4

a. irL-o-7- E0I127 -t _0 =1
a :; c

02 0

0/ cC 0 -

C~ Cl

oE -- _ _ ---------

00

CC)

z 2 -1.- I- -- L E o

~ co

CO02 ? L

sxu (Da~ e ai

LLI Dfl OD

o C.)
C~j c (

E co 2 a,



216= - 210 2fmN 2g0oCAN =f o

cc~

c, C' l

Ott a
0 0)

c'J,

Co .N

. N' ~&I~"~~~ 0

N' ~ .! Lo
--) Skll

___ Nv_ a N
*C

S.ay

ii om ~

CYh

N 006s N WM N000ou4 Com am



19D tab kSO

2UN~U ,um m

117
0(

oc

DI

0 0?

09IJ

U0)

-s z

CC

0~~~~t I A ~---z

A- flom OI~



N!U

Q 0

0 a0-

~c3
(D r-o ir 3:

0') = m

_______~~~ ~~ -..-..-- I-.--
vooo 0 E 2( m c

v. 0.
0  a

0 = o E

a CL = a

13 CD

_ 0

(D W

0

o E

co 0

_ _ _ _ _ _ _ _ _ _ _ _ _ ,Zl) 'IT~

~ 0, D 0

20 in o2
c -li

C E cr) ODIA cL\(D'
I- c*

KL.
________cc

NOUI wSL -- 3L N4@I
cm m ~~I~

4 OO& N omi oolt 4
ado i wý aw



2,Ma~rd !War -

U, C

Ii~

S al

m LO

co CY J-

Noce.)NOD



- I -

(n 04( N

SILG

- . -- r ---.- ----.-- - . 09-__

Egas

0 -I )
cm~ -l

3:. 11 l 77 ,

0- 1I

WaSI DOW
C~l cu C

e -
CO) w1-

- :r &T.-4~ ~ ~ ~ ~ ~ ~~. WOL- ý Noo O



w W~

cm M

-4M Lo 002

V) 4) 0C

~ci

E~~ I * . -

I N0 0 m (a
C. 00

E *- 0 cc

04k0

0 oE I TL

(a cn

0 C3.C

00 Eo 15
SLL9 L) E

u0

?92 2

<02 00

c (D 0-

u c CUO

a-' 0 i-C

N om-, 4OM



-ITT

2.mN~ NN - N ~ N (fA

400

C~'C

CD)

ICI

C~l

-IN -ýc

c.) - '

CYN

___06a _________09M____ __i_ p



cm In -

~~0

IO C,) z

(IC
I0 0

0

00c

c- %0

AIs

N ____ _o _ - -

NomNO"LN onamu NOU 0OMLq K om



con 20

_~0 _ Q-)0)

<- <

ca oý c c

a! 0 E
co - 0.Oflca 4)-

ECL CC U X

<cCcLL CL E
c Q.. 0. .. LLO.L

m :1

0I- a a)

___ ~ ---------- ~(A
a, 7 - 0 aI E ECc

LO 1D W)C.~~
(D ~ C

C) C L

0

6oE

ogI

CC'

*C V7__

cmO X 0

Cl)*~O LI .9C

C0 0 v

U-i'- co. (D

L) CCt Cl a

> 4! ci



I~Y C I)CJ

1.9

- rD

1 4 3

CO 0

C.) ' 0 l

-_ _ _ _ _ _ --- -- -- - - -----



00,'

C.)

0&1 ccI

7< I _ ____ :

13 -
'1025-

CA 10
U) C'.J c ap

om~; Rono"Nm t iNLot

7-



,umloo ,a pf Mlompo "Cm. 'm.

4)0
LC occ~

LU0  
0

-~C 0( E-

0 0 0

~~-~~~2 C~0. 0.L I 0..L C

xi -L U- a. LL

x -

Z E

Ir --- )

coE

CL

600



~LZI

ceU)

_ ___- _---s-

* & - - ~ - ~ ) - '1

C-4'

~2 E

4r C D

Cl-

_ _C~ ----- -
COF

N mo N NOno=ODOM wo0

ul-

7-- 7-4



MuewNN

1LO

04 -i--

ID _ I
_ _ _ _ _ _

c.c

-Cos

Nc

IID

o0> Ld~
4OS0 d/

I~~ .............

Pans 39q9LL

k a t



ISDOW 14 76w

__ __ __

E: ZE 0

10D

CL a. 0.

0a W

cL m

I- -- -------

/ I .. 00 0
Ln 0

.r) 
LL - 0

006 . Cc

G -IU 0D' f 0

x 
-

L L 
m

-~ __ ::: o
- / 0

N awwtN COMI

DM, 40 W

_4 T.1



4E'4

IIN

« -1 - -

Sr.~e

all-

MIN.

La 'pa,
coC C

to§

"1i oka00"No 00o



C4C

0

- cc

or tv

____ .--- -in

~1T/\- ~ir

T,--

il--- ----- -li

cu 00

4 14

-- 4

* CIAft h~m On_ .IIZNami5 mcoW



CL

- 0m

E 5

D>r0.0 m C

a:0

2 di

~~0

9 0)

l C cc~

Z E

Z- (D -- N

/ 17

C-44,--

CL )

40

W) CD------ -

cc 0 to

'4L

N 001

0 i's WA&M



14 IN

to-~9

Cl) t) (3

kn CV R4

.MZNM 09 'N~ ODMN006 \6



C.))

Il
c E U'

- --- 1 -----------------

'CO'
-jCj 1

4 0 
& ;

xc~cu

CfC

-Nw CJ

4c

x _v
4 00F-

-i 4-777 ý ý-



m - j CC 6: -

oc 0,

S E~ -E

2 2
(U 0 c 2 9U

o- /r u- -o 3: 2 m

'I, ;E 9l 2)

ca II

_ _ _- IL-

cr a:

14040

WIi

g n-0



MI~~2 t1SkO9 23..N

CY.

E o

x \ -: - - -C1

zouo

4.--

:4-4

-. 0
- .\~ 

00

-- s

1 1 ! j,~ .. ~ It r tfl
_______

'1-. -
2(A

N-w OD MNOORNO)G O

- Is 
-



1" O I a w x N 0

A E

I f A

al

Q1 

1

C~-j

04*4- C- 2 l

o~

44 'AM' N SCWL NOwu



_______________WOW___ 
4.

m 0 E) 'g

"1 ~0

.0)

v S~c C3c

tj cIC L -<

R) a4 ------------
4..

0 UL

4L 
m

0,

ED2 5 a

/r J 1 CO E.I a' W

&,ID
Wi - L

Z EI

co LLJ '----7-c

LC
co0 L

C44

L N l
C4 N 4



I- 7-

-- -_ _ ------

.. .... ..

. ........

V) 'CI

- ----- ---- ----

coCYC

-I-m~N

ham ~ OMS N DOMN ODM OMI 0'M



(4*i

0 0) dell,

__~~c _____ __ ____

-!l Rqý

WAI

cI-'

N~

4<

-~~~ lop //

CY. -oCl

1 4 1

w CA

IFI

-~ Az-



4-i-.

- 0

C0

W0

I ~LA

co Q~__ 0r

S~ U)

cr / L,..
cis L 0

V X C. 40 I>

~LJ /

CL m c c

4m

i o =r ImL

ED & ý IUD0in C WIIJ

-. o c- -i-



21U~cPi N0mD

-Ca NU~

"N i
co -"q

'o cm-pS ~

l lIN fli

V,~' m c'J

s ~ "N4's-A

CC U )

w o'n w N omit ~~ N oolx0 O



200000 toum lo A '500 Named TON w

.1- P-

__ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ __ _ __ _ _ _ __ __C__ _ _ _ __ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ __o_ _ _

0~

cm M

D C 0 4 M '

n~ in )I
U~cl - '"' -

--- <(I)
cm -'- '4

N_ _ Mm N w &NMI wIcmINa t



')Ibm 14

Ti U

- ~ ~ L co~i~>j__ l
____ ____________- ja

0,.

00 Cofa . v. C

go .0 .t L

N CL

- - LD

> A

A E .5m

~ .1 a: 4D

r_ c

___________0 - 0 - C) f

ClCo

r0 0o 0 a

Z NN N

4~~ ODO *fGww

--
~ I____



Cn--

N0
OD. CW

m 
L O

A

I0

C,,

NN

(A W

N am= N Gum 'A ' 8 '



200M m li so=m 09 aDOW iS N 7W

%I-, M-e .-

2 OD
CNJ U) ,I!CM

____ _I _ ____ ____ ____ I-

I I " 7 -

< to
I r

go is --

cm -I-ICl

4 - 4

777



t iI c.I I I I IJ l. ! I ,i,,

"DOWN I t

U3, C
* 0

, a

-0 -

El x CYI 
75 U)

I -•EO: • °

_ _ _I "i

Le 8

UU

""_____. .. .... z
S\ < z

.- 0.... ... < .

• 0

Fll!ONi N N N NiNN

- -C-

.. , -<. __ 2'0 *-J --------- -) X 0

, , .--,

-Oda II I IIII



21 M21OQ 200M ft A . 'W

od,~' in Z7)

Ir
'K'

40

N -0IL 4 404F o



WODN mw

c'Jr

______ _____ __________ ______ ________________________ ____

01 -- L
o -:IIl

_ _ _ _ _ _ _-_ __ _ _ _ _ I

paS oeq

cm a:

~Ž ~j1Nk-
0'M ogtmao

MWM" li F



'.1m 55MN ?!

w CM

W 0i

CA 0

or-

00 E~ .8 E

0 'a SI_

OLO 2 C

< W~
- c

____ _- _ ___ ____ _ 0

co zo

CV)o

0 0

CD- - O C

z NN N N

0 X

e..jo~w
'~' SO



220UN 2~O OON 20moN

$ s..-- -_ __ __ ____------------------.-.----- --- ~------------cm__

w; w

U.4.

8~ 
(0

V -b

1) Ul
-~ Ecfl

U)U
C4.4

s 0 'sIV & '
4

a =NN.9MM"o



-~l LOO (3NI06t uO UON*UO
- ----V

c-,J

___ ___ ___ ___ ____________U
clF

ca~

~~o. U .. ,

434

I~C V)-

N OX pl-m



I ~ ~ ~ ~ y V3 I o1 i

-j'
A+--i /' ! .t-'P-o ,

LLtL
iC

I I -

I ~C9

E 2 o

i~~k E TO.- .co® " =-5-- ,- 0 0

"I - -- 1-" ,, , .... 0 ...r

E ... n' x - , oI_• • .. "

_I_ ____

CL C1 -

,_o 
C a. EU a --

~~~a tr CD + + •

a 
CC

ZI
..- ;I - " - --_ i_ _ _ o o o

z N NNN

-.,, I .I• +,, •> >* >

Zi I 
/+i

H _____- _____, ___ __ t oZ,
_ _ _ _ _'_ _ _ - 0

-. , N N NN

o~x S -.MO M

Ti-i



'1 I

IVI

~G E

I.5.
0 8/

\,~~~' cco:4 ~ '

IIlk

f-0

Ccf

SL 2

~~C%4

Mai N ¶ 0008P omN00



ige 7S=N 7 Nbu

0n(3

CC'

cc_ 
I 

____---- .n-

ii -. I

I ,-: N C4
Lf)0

-, x

LO C9

Nn

~~~2A DOWDf(

4 1-
C. I'

~' ,~ -

-. 8 _0of MOM i OO



'6"

C

I~ (0

a. 1c -

,cDr
-~L .2.2 .J

__o -0
(D_______ ------ CD-- ----- j 0~ o 0-

E
cL

0. ~ o ~ c

L - - I~. o7L

-. L to .

N IQ fQ2 N

I --

OD A

a, -.- \ - I



- W

-K-

C-)

-i xl co.'

- aoool 000

Aft. 0000.

Ln,~~~. Co l *.~

xx00c0
!*..co

'N")

'KP. -.. N. 51

C-' - - Ln

"CY I-B

0 N) 0))

'A w

ODO on



2000? M f 190001 11 ksorN 75 0

CD0 COj
Ccjl2I

0l ix ODMO

Xj 3
I. .c o o '

I _ _ _ _ o _ - - - - - -

tor::o v ~

Usooz X0000O~e I'o xbw

Cxooo X0 3 t

-~oo 
tooo3 am * x~

- XCCO@* 0000

ozo- X000 *

CV 
I I

Xon X0000 L .-.

XCCC,

0O xac )OO 0 XOCce - OT-

L.XC00 
00-00

x 00OF 00o : ,

'V)

CMOa

a)COCO,

-N WO

FI k



lUý 14N 1750inPP

I-I- 
cIID 'O

I U) C

-I-- E-C C.)

0- ___ __ 0 _01:

'Io

a CL

a~~. . a. i7 a.
xooov\ c -c-

.O00 ___ XC b:1,. on J 0 a

S~Z 00 0 x000e I )

once ~ 0- -XQiOii

- 60e 0

'WOO ~ 4 x 00 a (

0 i(4

- rz

a'5
0000jig

4n 
)'

C,) w 0)>

* _(A-i(A

Al-*
\N.

%~



x51

048 047 046 xU921
04 04 7 1

37330 37M 5 044 _ _ _

196L 
19368 - il 21 161

1 91 1 2 1 0 2 1 8 6
19 -0 - 21 - 2 7--K _

19 3 -402- 4 - _

5& A __ý

124 14 5 2751 2 40 4 5 0 407 408 410 , 51 502 -

-- 
4 3 5 518 4 515 1ý 50 167 --

0192010 21: _ OIA 1785032502

04012 A0 
21 A4

5 8
&

333 -i -17 52. W

_AS0  R 234 057

&433 20Sectio 2132119

3333  A 3 35 A 1 Not B120nda8

524 146 AS118i02 nY 6

A 150 209 22

030r

Section 35

504 = Dr21n527 5
1 0

9 528 m \\

________________ 
502vu 5mi 1 3 519fie 514 Pnalo

U ~~~~9 5a 10Oad~VM~

100 234 5) 0



048 047 046 X 21XUIIB x Uv--
7306 /230 37307 04 0" 37314 37312 3737 3733

73; -- - - ---- --~16316 4213- 1 210 a, ___4 -0g '0___ý36 1140:2 28A 0 A 161  019 1Z659o

0 A43 41j ~ d A4 413414p 513 40 406< 406 40 0 52 415 &4 16 A417 A4 18 6 419 A 420 A 4 21 L 422 &423 &424 
A,

42 5

5 is--5---5-12--0---O---03-E10---------------- -- --- =- --

5~~~6 52167 0 5623 ie 506 507 193 509 194 170 171 /511 513 516 51(526 _506 503 502 17702~os ~2 51451

51 50 216 ~j7 54 24501 529 503~s -&--203 013 014 AZ7~0 A -951 515 1'73 Aý182215 - 51 4 213 17 7 212 27 1 192 522W 505 3 019 178 015 179 180 512A02 5  211?157 i 6 025 o062
9 26 021A wo17 0, 4*e 0~20 &&152
' 4 01 A 3 A3 4 AV8' 306 A 024 021 4 AA0 '16 314 A 1 A 316 A 7 A 318 3 1 A3 20 A3 21 322 3J

.10307 TA\1 5 '&15 31
4s 335 11 30 3 J A12 0 v~12 120228 130 311 312- - --~-- T \----------------------- -15. 18 32& 12 1 1563 0~f A A~I A3 3124 0 85  nA186

Alto A 122  233 (058 30913

20A2 8
10 1  

117

S Section 23 &02 114 Secton 24
031

A00199 4e 15 0 2

n A 03  01  North Boundary Containment System 61011

SeCtion 26 085'
09j~2 18

522021

063 \K 
0

22 
12  

095
064 05O7 xso01e056

518 512 564 , ~ 061 53
52 8 0
513 51 5 14 '\N 0 572 013 6

&57-0 - -G1 549

525 537y2:61

~--------516082 61 \~0615
~539 0582 ~542 56 4N5 K\~

Ia s 585 596523
529 004 54

__00__ A0 0 603 /607 "561

S 507 5t4 - 079 Sew al. OS6 5eu MC C 7,
0562 556 014 /58

12 0 ~ -559 5570 159

- Basin 808

Section 35 SoA87& 002

ent System LA0 5' &604 ~o
South Plants South Tank Fa

EXPLANATION Prep,
Containment System

A101  A hivil woo Physica barrer

H-l ydrauili barrer Prep

0102 Lho~w Doww Forrmivon wel

0103 Conthei Oeflvr Formwost w.J Re...hcharge tren~ches Figui

x 0 o asts tpAscfI )Rchiarge trenches CONi
coni
Plan

Ph~icl Barier WA



"<LIV - - 37338 37362

37312 37376_ -. , . _ __.. -- _.

'. ---4.. . - -- - - --_- . -"-_-'_ . ... - _ - - - - - - - - ... - - -.• - - - -- -

161 0 191 430 431~8oS"•" \ '
0 0 4  

427: 429

A,,, A 1, & 
4 16  A 

4 1 7  A 
4 18  4 1 9  A,4 2 0  & 

4 2 1 A4
2 2  6 

4 2 3  A 4
24  A

4 5  - < 0 4 
4 2 8  29'

W6 507 W3 509 194 170 171 511 513 516 175 174 176
202 510 172 •514

N_2013 014 9 --- 5 a 195 ,1 8155 173 A1 82  ,
"505523 019 178 015 • 1"7 180 512 5 1

8 3 521

505 025 6062 22 
0 1 7  520

4 ,02 Ao A•5 1 314-&31 A
3 16 6A

3 18 6
3 19 &320 A

3 2 1 A 32 2 e,
3 2 3  329AA

- 4" 021 , 5 &317 - - -. .

A02
1 

2 31 A 3 1 1 312 0 0184 A
8  0 1 32450 3276 327 8

'128 129 10At 
8 6  32450 327

1309 ,-137

30 13ý6 135 A"
A 1 A110

,1
0 2 3  

/11

114 Section 24
14 A &"4 105 A 106m

199 A
0 2 104

-wdary Containment System ,& lO. -

,, 0094

........ _L_ 85 092 0 .e9 0 94

_ ... .0 0120 563 0-5 r

- 0096 52

564 0- 5550
S565 531 018

565 533
0572 OP13 0549 0

05S72 -. " 00,3 ?L i: •_._ .

r-z_ •- . . .6 -- - -Ls•-- 611 61 0547 . ..

N 082 e1 615 5Q 616 016

08 5 55560 9 6 14 052. 551 '

rtO 5854'-t'"~~.~ z~ 617,

Soo 004 541 653o 51-t~-

0562__ 0 9W r, 0 07 606 618 -575
gene 552+ 546 562

0 015 60 0578

0588 6•579

560 587 A 002 Section 1

4___ &6 605

South Plants South Tank Farm

Prepared for.

cgr ContaWmnm System Program Manager for

Imm Rocky Mountain Arsenal

iy: ' Phya. bane. Commerce City, Colorado

rdin H beW Prepared by:
Harding Lawson Associates

on IRwhaLe tec*rge c Figure 5.1

nt S I (Sii*n A Not) Well Location Maps for the North Boundary

nt EContainment 
System, Basin A Neck

RwhW -• trece Containment System, And South
-I- plants South Tank Farm

"y-•, Boom ,. .G..A FY91



I-3

I.ll

z 2121 C



21 800 E ¶WOE

Comt

A "I

SIA

A Z Water-lei

1~ -/ to Februi

Well or piezo
'1 water- level e

A7 Contour inter
>~ IjtiDatum mean

Prepared for:
P Prograr

RockyI
Comm~l

Prepared by:
Hardin(

A Elevation MapI LA 3 2-Wu Areas, Winter1

2100M EGWAR FY91

~low



rft EXPLANATION

Containment system

-Physical barnier
ts 0 0 Hydraulic barrer

A Recharge trenches

Barrier wall

51W/Water-level elevation contour~' (water levels measured from January 23, 1991,
/to February 4, 1991)

A Well or piezometer location yielding
water-level elevation:

5 17ma Alluvial
aUnconfined Denver Formation

a Contour interval equals 2 feet
Datum mean sea level

0 2000

Va, Prepared for:
o Program Manager for

5-140Rocky Mountain Arsenal
Commerce City, Colorado

Prepared by:
Harding Lawson Associates

0 SW Figure 5.2

0 0Unconfined Flow System Wate-Tabl
Elevation Map of the Interim Response Action

gio Areas, WinterI1990/1991
21 GWAR FY91



2170 0 E 2176 0 E1 00 0

4N,

F I 'I A

I ~ -.28



21759 E 2180MaaE 2

WA

A2

3A SA~

OF &

z Ito

A2

Ao

21 Am

74 - '4
r L



21SS E

~~4O EXPLANATION

Containment system

1. -

114

A-_Physical barrier
Aý yrui baArri00

A A A ARecharge trenches

A Barrier Wall

toA A

water/l
(Wa A ~water-level elevation: cntu

SAlluvial
51700 Unconfined Denver Formation

Dantoum Contour interval equals 2 feet
Datum mean sea level

0 2=0

Prepared for:
Pr Program Manager for
Co Rocky Mountain Arsenal

pared b Commerce City, Colorado
Ha Prepared by:

ure 5 Hardina Lawson Associates
ur 5. 0 0 0 Figure 5.3

confined 0
wvatlon Unconfined Flow system Water-Table

rin 19 4,Eleation Map of the IRA Areas,
AR FY91 N p"11

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



~I E217! E 21S000 E

- /AS

A- A

A

A AlA

SOO

AA

44,

VL

A -

z ~ L

.-. . . . . ..



2189921 E 21 SSWE

~~INA

QA

AA

AA

0/

-4



210 OO

EXPLANATION

Containment system

A 00 Physical barrier
Hyrali barrer

A6AA~ Recharge, trenches

A -ý Barrier wall

A

AP Water-level elevation contour
~' (water levels measured from September 16, 1991,

toSpebrA7 91

Well or piezomete location yielding
water-level elevation:

* 3 AlAluvial

o Unconfined Denver Formation

Contour interval equals 2 feet
Datum mean sea level

AA

0 0 2000

PreF~'%b Prepred for~

* Program Manager for
/ Rocky Mountain Arsenal

Prep A Comnmerce City, Colorado
Prepred by:

F'u0 Harding Lawson AssocaatesI ig0( Figure 5.4
Una Unconfined Flow System Waller-Table
Fall -A Elevation MWpofft IlRA Areas,
GW 0"AFall19913

GWAR FY01



Statu DteMay 1988 -1

AMI an~V 2-3

MI

am-

5160 ijej. in Bare Wan~

5110

1 ~5115 I
5140

5110350

Sca13n0ee
Vericl eageraio

Dau ean 5ea1e2e

10LAA-O

{I mu Aiuv5120e

3 1~~7 water-le~~Ver lvtican mxaggeration~ SOX are a ~mm.~m

SWar-leve elevsatio marrier wall~ oo bawlerne Daeriver waN

(Source: Wate_______________________19_7__plateG_04)

--- WWW lvlo .rdn suh fbre alCnkndsse



- enches Map_____ View__________ Additional 5 Recharge Trenches
1W 9WStartup Date August 1990

am a a2412 241604463 *1 sl Q

36 10 2 4 nA M
1  

2 4= 7 -- -- ---. 1 7

24178

Section 23 = Section 24

v I

N',7

EXPLANATION WlnubrPrepared for:

I Program Mar
£ Auvil wl ~Ground surface (south Rocky Mount

Allu vialiie w ell e Fontlnof the bafmer wail) Commerce C
Urv Dwr omto wl Ground surface (nonth Prepared by:

of the barrer wail) Hardling Law

_____________ Csedinterval Figure 5.5
~a'e ~~-Screened interval Cross Section of Ap;

I ElevationS- at the NO'

Treatmenft Systemf fr
h~ler_ -Cased Wnterval December 31, 1990

CMP GWAR MY1



View-k 
~~-- A. I! u

View Additional 5 Recharge Trenches

Startup Date August 1990 7
,26' 24607 Sol 341 24170 at,, 243 413 24614 26

A
4 ~ 24161 4

.4 7 4 1 .5 s o oA4 1

A'

5160

-515

-5150

5140

5125

-- 5120

K~ 7,

-5115

* -5110

5106

sena Wel nuberprepared for

senal--,Wll nmberprogram Manager for

Aloradc Groundsurface (sou~th Rocky M~ountain Arsenal
ofo'a Owbarerwal Commerce City, Colorado

moilPiGround surface (north prepared by,
of the barrier wait) Harding Lawson Associates

Ite e *ý ftw kftvalFigure 5.5
indary T- flr Worm Cross Sectlon of Approximate Water-Table

Labor Elevations at the North Boundary Contanment/

Treatment System from October 1t
Cmwd kfr* December 31, 1990

I CMP OWAR F91(MII

-~ -~ ~ - 4



__________ in"ia 10 Recharge Trenches _ _ _ _ _ _

Startup Date May 1988

2a1 1 2SI'OAA ý40

_ ý Is =61 4v~ .

is

5110 BenainBarierWal

5145~

EXPANA0O

5re5 ofrvNe yralcgain £Alva e

51e30 ufc a arirwi

512 Unofie ene ona

j V Water-level elevaScaleo n faeer othobaerwN j

Vetia exggraio 5X



N arge Trenches MapVe Additonal 5 Recharge Trenches

-~May 198820 Startup Date Augus 1990
2011 -24&

14W7 MMCI/z, f a~ MID j o !4i:o 2412 2 2611 2412 M1 '4 24614-

2312 20177 2182.47, 2411131

Section 23 = Section 24

rner Wall

fill W

A As

I C

\1IJ-

EXPLANATION WlnubrPrepared for
Pros

M"I Ground surface (south RocdY u O Z of the barrer wagl) Conf
eUnmonbd 0mrwe Fomto-etGround surface (north Prepared by

of the barrier wall) Han

ca'th"t' syster Cased interval Figure 5.6
_Screened intervalcos et

Elevations a
- C.SCIinw~,aiTreatmtent C

4Z GWAR FM

i 7Vs -e



p View
________________ Additional 5 Recharge Trenches

- ~Startup Date August 1990
S26f624507 2 210 24170 Se11 24612 24613 24614 24616 246!7 N269 24176

*2.24W

24176 24179 34781 Z4121U

A'll

- 4 Sca W.

A'

-5155

-5150

-5145

-5140

.513
I C d

TI 5120H 4-

N /-5120

4- -5115

-5110

VAanagq ' Well mxbe Prepared for~
iuntain g -* Program Manager for
G City, ' Ground surface (sout Rocky Mountain ArsenalX of fth berrier wail) Commerce City, Colorado
.awson welGround surface (north Prepared by:

N he bantb r waNl) Harding Lawson Associates

Ikpproxi ScreeFogure 5.8
North j Crows Section oit Approximate Water-Tabl
if rom Elevations at the North Boundary Containmentl

Caoed kftsrva Treatment System from January I to March 31, 1991

____ ____ ____ ____ ____ _ GWAR FM9



Startup Date May 1988 -

-1 2 3 2 3 2 1

5160Bondin BnterWai23M MsI
23321YI24620

5150 BodiarirWl

515 44 '

5150d V,

515

5130

5125 10-

5120

511 o 0 500

- Datum mean sea level

EXPLANATION

Ame of reversed hydraulic gradient m £Alluval well

-Bedrock surface at barrer wallUnofedDm Fra

* (Source: Waterways Experiment Station, 1967, plate G-04)
Wate-level elevation upgradient (south) of banier wail Con~lmiro t system

-Watar-level elevation downgradlent (north) of barrier wall Recharg trenchesI'~Z7 Water-level elevation marker north of banter wall
1W Water-level eleation masker south of barrier wallBnie a



________ ______________ Additional 5 Recharge Trenches ----

235M2-1 45M 4606Startup Date August 1990
22 2410 24 W.4 23 4 24610 _21.M 24611 24512 24613 24614 24616 24616

23;13 247 1621921024181 246'5

23,78

Section 23 9 Section 24

KyT

TT

II & /T

EXPLANATION Well number Prepared for
Program Manaq

2 £1 Alluvial well Ground surface (south Rocky Mounrtail
oftebarrier wall) Commerce Citý

aUnconfined Denver Formation well ..- Ground surface (north Prepared by:
of the barrier wall) Harding Lawso

Containment system -Cased interval Figure 5.7

Recharge trenches Screened interval Cross Section of A
Elevations at the h

Baner aNCased interval Treatment System

- ~ GWAR FY91



ap View
- AdditionalI 5 Recharge Trenches

Startup Date August 1990

ZIu 2411 1 2461

2416 213624616 241'8 £

,4621

A'

5160

f7 5155

r 5
5150

- - 5145

5130

5130 c

7 5115

* 5110

Well umberPrepared for~
---- Welnmbe Program Manager for

Ground surface (south Rocky Mountain Arsenal
rof the barrier wall) Commerce City, Colorado

r'ion well -Ground surface (north Prepared by:
.nal -- ý of the barrier wall) Harding Lawson Associates

r Cased interval Fgr .
ociates Screened interval Cross Section of Approximate Water-Table

3oundary Cc WRY1
April Ito Jui



Map

Sec"o 23M P ecio 24-

AA

51519
Ml

2=3 23J2 &M4
23I

5130 1

5120

* 14
0 Scalinfee II4I

05500

Vetca13ag0ain O

Dau1ma salee

EXPLANAT0O

- Water-leve rlvtionl exagg derationorh 5 o faerwl

Waedrolev fael evato marrier w orll ofm *are waofelne Frato

yWate-level elevation marker north of barrier waillVFWaerI" elvtin arersut o brrerwllBarir e



Map View
reces ____________________ Additional 5 Recharge Trenches

-78 Sa Startup Date August 1990
351 1 2490 24604I2 IUI rnJ61 a~i1C 42 2411024 2411 = 412 2414 24616 ~

2M 24400 24 221 a213

2W13 A24177 24% 2417 2414M210U-

24t1%27

Section 23 P Section 24

43E-

Ix

EXLNTO -- el ubrPeae o

EXPLAATnO We s umbaer(ot Prepared by:~

~\ of the barrier wall) Hardiing Li

Containment system1 Cased interval Figure 5.8

I--Rechmfg tranchs Sceee interval Cross Section
Eevations at t

-iiferwl Cased interval Treatrnent Sr.

OWAR FY91

All



iew1

iew Addt~onaI 5 Recharge Trenches

~462OStartup Date August 1 90

~m auseio -- 2-4117720-1 7~ 41281; 41wdJ0 8I 4

148 a j 24173 d

24171 "I'm 141M4 2183

050

A''
5160

5155

5150

I ~' ~5145

5125

5115

5110

Arsenal Welt number Prepared for:
Coloradol Program Manager for

CooaoGround surface (south Rocky Mountain Arsenal
of the barrier wall) Commerce City, Colorado

Associates Ground surface (north Prepared by,
of1 the barrer wall) Harding Lawson Associates

proximate V Cased interval Fgr .
rth Boundai Scmened intFigu rosecto 5.8 Approximate Water-Table

ocm July 1 ti Eevatioris at the North Boundary Containment/
Cased itervalTreatment System from July 1 to September 30, 1

_______________________ OWAR FY91



2*2 "/2502)b

23615, MH

23 2307 eJ1 IF7 0008 30

231 0076M3 2

t0

015

Section 23 Section 24

050

EXPLANATION
&23101 Alluvial well

o23102 Unconfined Denver Formation well oti

w ater-table gradient in feettleet
& Note: Wells in red were utilized in three-point

solutions of water-table direc tion and
magnitude.

S I! . w ,n -,Dr.na"s"tos'Vwtrtbedieto n



I24 228O 242/ \851l

7861 0 035 3504 248T' 3506 a o 841
2751 001 / 4'1' 24 610 9 24 618

0026 02' 0012

i3i'

Section 23 Section 24

EXPLANATION

velI

led Denver Formation well Containment system

s=ystem and magnitude of Recharge trenches
le gradient in feet/feet . ... . .. .

charge trenc, ells in red were utilized In three-point Barrier wal
_olutions of water-table direction and
nagnitude.

rer wall

• . . . III II I • , , , ' .' , " . . . . . . . . . . . . . .



I - I I I'I i I I i II .•l •.. . . .

0122

2--5 '--A"'E• 4• \ 24176 1
2450O9 A2 *±Z '443 ý4734- 2

O014 6 0412 6-9 0048 4.012
24179 4,0249 1.

Prepared
P
R Prepared for:
C Program Manager for

Prepared Rocky Mountain Arsenal
HKnent system Commerce City, Colorado

Figure 5.9 Prepared by:

Direction r Recharge trenches Harding Lawson Associates

in the Vici_ Figure 5.9
Treatment Barrier wall Direction and Magnitude of Water-Table Gradients
Oct•cber 1 in the Vicinity of the North Boundary Containment]
GWAR FY91 Treatment System Barrier Wall from

October 1 to December 31, 1990
GWAR FY91



i -

0611 29 24 244

231

Secio 2351 Seto 249

12310•1 •jluva well Co t.... n
o23•02 n•3I e .r r o we I _/_ _,." _

* * 2a, an d

Section 23 Section 24

- -/i -bDring

0 WA

EXPLANATION
&M31Ol Alluvial wellCoti 

m n
o23102 Unconfined Denver Forrnation well

a•• water-table gradient In reffeetMS" • ~Note: Wells In red were utilized in three-point •_i
.'r'•*duion •___,.._of water-table direction and

'.7.. ............... . .. . tude.

, ,:.• ,", .' . . •.. .. D'• • ]•qj . .
P . , 

1 B l ' i i i i - i 1 l l l • i m i , • 1 '-



222 26624808 24604 24'n24608 22608 3T 24M5071 
25

MM A- 245 10 & 4 2456 -

iI I (lo l iS... 00 70.lD~ it, 239 Q 7 -4 .. .,+

S21 2 04020

N
0 6 30

Section 23 Section 24

EXPLAATIONPrepared for:
EXPLANATION Program Mar

A., --4Mount
Containment system Commerce C

Prepared by:
Harding Law

trenches Recharge trenchesHr
SFigure 5.10

e-point Direction and Magnfl
on and in the Vicinity of the I

Treatment System B
January 1 to March:
GWAR FY91



168

Prepared for:
Program Manager for
Rocky Mountain Arsenal

Iment systemn Commerce City, Colorado

Prepared by:
rrcharge trench• Harding Lawson Associates

Figure 5.10
Bar•er wall Direction and Magnitude of Water-Table Gradients

in the Vicinity of the North Boundary Containment/
Treatment System Barrier Wall from
January 1 to March 31, 1991
GWAR FY91



a~i~o ~3 245M 2450. 40

17~ ot

Sectio 2351 Secio 24 0

A 5006
*11148

* ~ ~ ~ ~ eto 23 Direttio a24antdeo e~r

23102 unconfine oDnve Formwater-abl direto andanen s

- magnIude.

-I Drainage



¶ 4k

Section 23 Section 24

Prepared
EXPLANATION p

ation well containment system PeadC
___ I~flPrepared

1-
cf /--- Recharge trenchesFgre.ce M Figure 5.n/feet . . . . .._ _ S/ \ Direction

ilized in three-point Barrier wail in the Vk
-table direction and ftw Vk

Treatmro
April I tc
GWAR FY9'



A
, ,

CD'

n Manag Prepared for:

Mountain Program Manager for

ýrc6 City. -iment system Rocky Mountain Arsenal
____iy, ____se Commerce City, Colorado

SLawson Prepared by:

- Hecharge trenches Harding Lawson Associates

lagnitudE 
Figure 5.11

f the Nor•- Barrier wall Direction and Magnitude of Water-Table Gradients

em Bard, in the Vicinity of the North Boundary Containment]

30, 1991 Treatment System Barrier Wall from
April 1 to June 30, 1991

GWAR FY91

I-F I"i-": -- -•l~ g I /'ll" iIIH ~



23366

2364 23602 23s0a 2302R 23506 2 24�jj�, \�'-ii.£�

02

Section 23 Section 24

A
0 500

II�I
Scale n teot

EXPLANATION
£23101 Alluvial welt

�,231O2 Un�nfined O�er Fo�ation welt Contatnm

/ Direction and magnitude of
water-table gradIent In feet/f eel

* Note: Wells in red were utilized in three-point
solutions of water-table direction and

- Orariage magnitude.



2 2504-/20702
5ý 235027 245 10 24513 24514

-7"2,3203 a4' 529 0 -1

Section 23 Section 24

EXPLANATION Prepared for:
Progra

Rocky
tern Containment system Comm

-__Prepared by:
Recharge trnches Hardin

rge trenches Figure 5.12

-'ree-point Barrier wall Direction and I
wall adBin the Vicinity

Treatment Sy,
July 1 to Sept
'GWAR FY91

-- 7



i 2 . . .. . Alfn

2'•71

41 ~ 41

nager for

frain Arsenal Prepared for:

3ity, Colorado Program Manager for

vson Associate ment syvs*em 
Rocky Mountain ArsenalvsonAssciat met sytemCommerce City, Colorado

Prepared by:

tude of Water:- Re• ge trenches Harding Lawson Associates

North Boundar-- -'--- Figure 5.12
)a319er Wall froD Ba;e, wall Oirection and Magnitude of Water-Table Gradients
-30,1991 in the Vicinity of the North Boundary Containmentl

Treatment System Barrier Wall trom
July I to September 30,1991



00

Cz cc

CLz E

H 00

0 M~

Mtn-

00E

C, Cu

0

00)

00

oc

Cuu.

-b 0 0

0 0

(1801) IeAeI eOS UeGW SAoqe uo!1eAGe3

a. &L

8 0. C



00

z ~04
Z -c.

04

014

rz> Cuj

Ejcr

0Y)

~~' E 0

o c 0 ~

0))

00

L 0
I0

0

UC

<In -ýL .
_____M 04_____________ E________________________________



0 -. 
CJ

4 C-i -2

00)

0Co

0 0_

(/2W

0 E

LLLc

-m L

0)0

o ~ co c

0=u

0)0

00

CL.

CL 1



0)V
Cv)Y

Z 0 c

LCu Cv)

C)~

Eh

0 E~

cna

00

'A -.

o toCC_

0~0

0)0

(191) SA8 ee UBW ~oq:- O!IA01 01 0D

1CL
0L

........ .



0 U-

>C v

Z Z ca

a. CDJ C%

XW W q

0 ý

0)

0?( CD-

00

0 C0

-U

00

U 0
CIm-

00

L6 U') a

00

(181 0.G O UOUGoe 0lA1

0c

____



CC

4 0
(~J Co

0.f .

.N N

oc

o0 cc

9EE
.cU.

ccr

cc 0L

M~ >,o c

00

Ln n Xn404

N ~(Ieej) fOA8I ees UeeuW oAOQe UOfIIDA013.



LLL C

C,

0. CJ Cj

a) c

o a0

E
cis

vE

300 V)Iif>
'0

a 0 4)0

Lý s
w E0

00

a 0 L

000

C0~D
1% 0

0)0

0W 0 0

00

0-



EE
LL U

z

0 C4

c .Z cc~

U)

E E

co E

uE

0O a

000

0

to -j

LO LO %-0

00

00 00IIL



- a))

0c

LL U. r

z cc

-- 2
a. N N > OC>

cp i i

U ;r a)

II

00

-a)o

4a)

00

0<.0

CD W)> )(ieem lGm ~ emeu eoeU49A1 u C
V- R-542 0.

0n 0.. 0. I o

L L C

-0



CY

E E
0C C

3 --

00

z W -T 0-C

0)C

0 0M

~~0 ZCD~

c.C

' 00

00D

S01

0w 0 0 0

It, 
L: L rrO0o toA

(1001) ISGA8 eaS U98W SAOqe U!1leAe13 - D-



CDC

010

L .3

0 E0

0

aC\

0-

0 04

00

0.4Ia CV Z*

0"

0L

a) .. 2)E L

0)

cm C

cc .

--

E I,
0n 0l Lo on 0o

00

(10ej) jaG VSs u8eW e~oqe UC41L~I (D

0. I.



E ~ EE C

LL LL

00

Q o .2 E a0C

_ Cu

00

4 ~ ~ co-.

N CSJ N >O -

C

0)

(199) JA81 GS OW 8~qeUOIIA81



IZ
cC

0 0

Z CO

x Z

*0 ~ 0

0)0

CV

0u

0

rn 4

00
Lo.

Ic~~If IqC) )
-V I- L

tU LLL l L

(181 11.S LO -WGOl 0jA1

CIO
U CL

I7IT



- co

0

0 E)
j c

0,0

-. r E z

is CD

ui N

0 C
0)C 0

0S F

4)(

0.0

a) E
C\M

000

0 -0E

C'C

00

00C

V)) CL4

ol 0)InI '
(191 -.G 1SUO GoeUIA1



2n 9319 25001 23047 1500,

.= Ii.I 3/000i i |l I 100i0l i

1525

370 2-12504I I 250-2

751I i, =- -:'"/221•

50 I 1021/0D

. I 1750. I I 7

,iiililii: I 1500 L i1
750. 

5

!750- - -' i ---:

I . . . . . . I . . . 239 207 70

25001I

u5250-

750 2306811•o

r -I - - -I- -- -- - - -c- -

OL .... . V V . I I

I / I: Cie liivli•I~owII Iie

! ------------ --- -l" 14m!x~e~o

7 W ,1 . .23 3 7 3 39. 2 3 9 2 3 4 1.3 7.3 07np am ,•

~~~E3U5 5U23235

.. iit l ll i

We• numbe,,r,- _

2 23204
0- n ali ..

may avebee enhnce ~ how2412

50 2e= 2se311n8xB o
valuesN 2

25L:i0-~e e

____-_______23231_____________



:000' 37M07 100 24127 1250, 373)12

250 1

250,i 50

- -00 - - - --t

250- OXI

71 
-

73223198 23047 37307 - MA Boundr

24186 A -373

23118 215- - 248

24127

2311 (t0 243 228610

75034 20101

II \1 23231

1750- 2=

7605 I

2500 17001

120 Iw50o- 50
\ 4

flow lowe we- I0I

2Wnv No 2308 wo 2IC

0 500Hi0.ra
o_ L 260-r

n. a
-A- 1V



lo 24127 1250,371

750 10004

SW 7501

241 1 1 250
0I 2W 18

.4i 4 L 24164
0 I N '.12 60 1

-__ _ _ -0+ - - - - - I . . . I . .. I. t .

250 37336

241,o

-13 -- 250

RMA Bound&ir

312 24166 - - - - ~

rth Bouindary Containment/Treatmewt System

241184

250 24185

24184TT

2424164

224

17000 1000. -r

WOW ~ ~ -mI41ISo
1250 2W 243

750 I I75

_________ Area Prprdfr

nreCtCloa rga Manager for

I Rocky Mountain Arsenal
ILawson Associa ICommerce City, Colorado

low System "eIS Prepared by:
Alluvil weNHarding Lawson Associates

Iylphosphonate Aluvia wed Figure ___________5.27_____

Wells near the N DeDia igure mtyoophnt 5.27P
ainmeni*Treatnme 0 a 50 1000rntyposhnte(IP

I ;;:iii~wHistograms for Weals near the North
S~mBoundary Contaimment/Treatment System

OWAR FY91

- .~-- - -- f



22319? 2, 2310

2~.- . 23D47383 33

4-

2.

>1 14

AP
37339 213047

- 23202

23M 23204

'31 23

122412.

221 1 34

~ 6 2

22

EXPLANATION

30- conoehlratlon)

20 Concentrationvakbesbelowh Of Ik
doue- see Appo Ax 8 for

L10 precise vaues

Time (pars)



24161 I24156

2I 2 _ . 24106

2 all.. . ",
W, 0-. - 0 I "

2214

I ,

- - - -- -' -- - - -' -- -

22004

22

223197 23198 -- ---24161 -" -

•4 --U . .,,

246 49 30 North Boundary Containment Treatmeilnt System \ .

_________24184 
24185 ..-....- •

Bond7 - Con-ta . ....m.. 2318, 24188--.

2 - ,li24136

24I I: I
"23047 3 I

23202

2461 2 19 23101 %8I

14 4124

I Bound , 1 2311 A 24 ,

223

SPLANATION 
[Prep:

Unconfined flow sy~ wells t Prep'

25 AlUvial we
24d 1 system wells ve410

A~ Aluvial well 243D e~.v~ igu

C) Defnef well 
D , ,for

-0 14 I2 4

S•. m b. CoflI
GW2

I l w reat

..... :~ ~ ~ ~ ~ ~ ~~236 A. _kja *911..,., ..... ,... ,•,. :.-,



"21 2 26 2 24166

- - - - --- •- .. • .. . . . . . -, .

LI 4 24161

I I

2 °

S.... . -1 .. . . ._ . 376.R

"2 24188

0 .. . .4 8 .218 ... ..... . .
j- -. ---- --,- -41 -1 9 ---

C 04

13 18

try

2161 21 2411 66

oundary Containment Treatment System
-- --- 24184 24185

24135 A21819

2-,
, 2 24135 2416 ,

0:;2

4-= I .

20-
241$4

16~ 224164

IrmMnae Peaedfr

24 Co

I I ~ to- I

IAu we I Hrin aso socae

6-

2

gram Manager y Prepared for:
ky Mountain Ar Program Manager for
nmerce City, C Rtocky Mountain Arsenal

Commerce City, Colorado
ding Lawson A kws m wee Prepared by:

ANUV~I ~ 7Harding Lawson Associates

xroqpropane (D Devrja Figure 5.28
*r the North 0 Uo Iwo Dibromochloropropane (DBCP) Histograms
it/Treatment Sy for Wells near the North Boundary

Saw 0 mtw Containmeflt/Treatl~eft System
GWAR FY01



2W047

i,,

23109

4 i'......L.. l 1" "32
a ii Ji ii i |! | ti l

I

........................ L2304

10ii5ii i' |- " 2311

4 I ,1

I . .. . . . . . . . I Y

Y/1

- - ---- -- - -- -- --

t •, , i, -.- IL.: : •23235

240 231 2312183 i

S. . . A

t3 ;.

3 IIt 3 ,.I. i.I I I++: + +': +i+: + I \
I I

2 232 i2iI2- 23 2-

EXPLANATION
~q~ortci Wonu numb~er Sa~~ nta

Sl 0 ita
! lliionceitratior, viluesbeowti tleve l Eti il

Flelx~edStaflup ort additinial

vak 23M 10 = trecharges

Tim e ipam Fr)i L,
_ _. (No F e dconcentra- on

Connmo vaoshlw hs!



ii2 ~23204 24161

12-7 37W 1 1 2,I

I LI

4),

0.1

04219 Nor0h Boudar Boundary4 415

241276

2416

24101

2420101

24 3 I

__ _ _ _ __ _ _ _ __ _ _ _I

iATION Prepared to
A ~Pro~
I Roc

unconifined flow system well Prepared by
2205N Har

Incontflna ftow 24135 0 Denver wed Figure 5.21

23085 A All Dieldrin Mu
24136 0 0 son 100ar0e

Scmb., in O Cofltaiflifl

GWAR FYg1



232N 4 24161 3, 3712

0 18

24163

1~ * 24164

o1 0t A, IO

a.

14 6 M A Boundary _ _ _ _ _ _

224163

__________oundary Gontawtnm nvreatmnet System
0_ _ _ _ __ _ _ _ _ _ _ , I . . . 1 3

1 24164

36 2.41413

31,I

21I 1

____ ____ ____19

Manager for Prepared for:
Duntain Arsenal Program Manager for
ýe City, Coloradc jRocky Mountain Arsenal

.. awon ssocati~ ICommerce City, Colorado
N Harding Lawson Associates

Afuvial we#l

ms for Wells Dewe woo j Figure 5.29
oundary 0~ SD o Dieldrin Histograms for Wells
atinent System I_____ Near the North Boundary

Sadbin . ContainmentlTreatmleflt System
GWAR FY91

PAW



10 ~ 37200 231B rn 23047

.1l1 23351 04I lpi

2010

0 ~30-
_ _ _ _ _ _ _ _ _ _20.

01

3r"3 37307

/ - 23198 -- ,23047 -

23202

23M- 23204

23118 2

23231

j23231 602411-

66.21 wl
20. 23S

10-

0 T

EXPLANATION

We nunibW

UCamwOrA ULmft (CAL.) U

Concentraton value below ta Weve

a.0 2a hav bee==nancd lo show

Tite (Ywsl



I l I Ii]. .

2416124183

23067 2."

10 •. 'I . 1 .I,.I20 T
10

0 T- T

070

. o1 37 3738RM Bunar

- '71 .400

S....2304. -i - 24161 24163"

No: BoundaryConlahnment/Treatment System

Bondl C n0ln- F -

243 241 218401 24135 24184 ( 24185 "4:8."- Ii

24132410

11 1 3 L

608 
- - -I

000"1

4161 222320

I ° 1
BoundaPreare fotann--248

4000k Ioo

_;08 no900.wel 38 % luilw n adn _

600 I

20 I eIwl 
hlrfo mHit,

100I

so 5001 Na teNot

I II

__ 
Ih, Coon mimenTro

o ee w

__ NPepar ted North

Jr ScM. m Conta mmet/re

- l.....1- - - ___._IimI__-_____,, - .i i

UnofnffwSse etPeae Y



24161 24183
201 I 0

S I oI I. 10.1 241,4

o .k..,.,.... I

Ef7,

S737338

24163 24166

ndary ContainmentlTreatrnent System •.

SI I

SI I

S100-t

Prepared for:
I Program Manager for

-37338 Moutai Boundaal

Commerc ity Co4orad

.Nssem sPrepared by:
AHUVIu • I Harding Lawson Associates •

Denver wel Figure 5.30 .•:

soo •oooChloroform Histograms for Wells
SNear th e North Boundary

J cu.g Cor'tainmentq'rPetm4nt System1_* , __WA_____24184

r!210 :1 24-1... ... 4



S-.

10000. 37331 0 23197 1000 23198

75001 25W0 1 i ii 7500 I 1

. ;
5000, ii0iýj 1  5000WPU

2SO01 2500- 40

0;F . . .

-__ _ _ _ _ 1 4 - - - - -

23235 /

aariai

i~Iid 2419'0 . . .. . .. 1 37339 37307

;_1; - - 24 l ! . . . . . - + . .. . - '2 ,
23197 -~23198 - 24161 ; 24jý23235 37312

23118 23118 North Boundary Contair
I 24127

~ lil Ill 4~O1 24135

1250 23123 23

1000011 1000-

II I7500 7500,'-- + i ,li l=
SI I I I

2500 2500- 2SD00

0 ., 0 0

-l -IL-,i-L-h.-.- ---- ----_ -, ------ _ [ --

EXPLANATION
Well number Sta of initial

iReported value 2M 10 I=hag trenches

40 C rif(No report in c Lemitcal Unconfined flow system vwS30./ 1 (No reporpld cherfflcai

concentration) 23085 Alluvial
0. / Concentration values below this level

•: / I I may have been enhanced to show 24135 0 Denve
detail - see Appendix B for

Startup of additional
5 recharge trenches

STime (years) ___ __....__

----- ---- ----- --- 9.'--.._ _ _



37r' 100196 37307 500124161

7SW 25001L~~~~5 250ii20

0 SOO0

250015249
- Boundry I25i

24163X
-319 2398 - 0--- =2411 2464x

.*SO 2312191

23250331

o2424

5CM

2412 1 50001 24101 1 2413

KPLANAT(ON JPrepared for:
I Program

Rocky Mi

Unconfined flow system wells PrpreNy
2308 6 Aluvil wef NHarding I

0level 205 ~ Atva e
OW 24135 0 Denver well Figure 5.31

a seeD lo Fluoride Histogri
Near the North E

Scale m ~.ContailmeflttTrc
OWAR FY91

o".-'. . .



241011
-37307 5 0001 24161241

25001

', ui iiIi

1331

4 
24164

25oo5i I

- , ~~ - - - -~ - -~ -. -- -A - -
- -,.24163l24154813 18

2524191

-• 24163 "-- -', -... -- -. . .

224164

__lary Containment/Treatment System \ 48821e

24184 24185 241 0 24151

24135--------------------

"-i o - -. . --. . --. .- -

Pon Prpae 5fr24101 
24135 25D

2W- 2500tiltl t Tiiliili

Prepared for:

1gf IProgram Manager for
,in Rocky Mountain Arsenal

Commerce City, Colorado
N' Prepared by:

:)n w system wells IHarding Lawson Associates

Denver wee 
Figure 5.31

X 0 e 500 100 Fluoride Histograms for Wells [i:.

Near the North Boundaryntse. ma ContainmentnTreatment System

I, __ "_"__ _ _

.•,:.~WA ,YQ 4 :4. .. ':!L



awlw

-66L LOO

9M6 L NI zo

MML cost

MWL Lt66L

0est 096& 166
V) L66~

96%L

L96L

996t

0', C961L

.6OL

Lost 696 L
/M~

LWL WA VIOWL
06LSL91

ust6

e~at6a6k

OOWL

O9"L

9661 __ ______

6996

MLL

Los /196

"OWL "a-L

616L Cos & __ ____ ___



~uI, Z66L

0661 0661

69611 696L

last Lost

ca~t

lost gu
Z6u1 test-

"a±t
06 L s

CWL 
CCF

z:

LOUGt
~O~C

RZ61.t

OWLL

CO~t -
___ON_ -S

OWLS

Neet

Lastt
Lost

COClt
S96L UsL C43ur" "s_ _ _ _ _ _ _ _ _ _ _ _ SLSL. C.

_ _ _ _ _ _ _ _ S) ot
L el c



06Gb066 
L

Gat -- -- -- -- -- ----- 66

Lost 
LOGS

L9C,561 

0OG (A~

0065w 
t - c05 0 . 0

OtG SL6b La 
vL

_ _ _ _ _ _ _ _

EEo

if d: c)? 1 6 c

906M

m~~~( =<0) D.0 a

LOML

COBS)

0

COWL

Lost m

cate

t5 bMSL

09b L OS _, bS -

Sb LOS or, 
O

6 ,S 
g uta:

= SS

S~tLo 
ft _ i .'

< 0r

00(9 _

C',.



test 1 661 - - - - W 161661 -e OWL (

SO 96L ~ 9%6
-16 996 - -- 0661-- 

--149 Ls

# 1W & 9 0 L- 0
9(6 9w r 96L

9wt 1961

-£96 L oo 96L

* ~ ~ L5 L9L 1.1 0

z016 09.6t OW ,--t Mt 01 -16

________________ U-.1 91 l .61

645t Q661

L6661

-996-- -1 - -- - -9161

90s -906

--- A~~ 496961Lzw

696t09661

"let661 7,6%t

9961 9961 9Mt 9961

L 961 1996 LL M I

£96 £9L961

061 
96 06

east5

sat6
490 -tV ' (gook

Uat'



koo& tZ6- - -k - -r066L -- -- Lb

OW 0661 VW6k - - -- - 6061

- -986k7

s 814 L86 196k m 986k 96
o 9a "MLk SW,6

- " fit~ 6 -, Z9 6 k
~R m98 kkLk -96L.6

Los C.)8 Za 1.k * N6-
- a 616 0961

oes tek 81.6k Us-

CCI)

Ell9/6kc

"L066k .

r--6 0 ~66kLc .
CI86 -I r- 68k _ _ ___

L96k - r 86kLC) r

189.1S UUO L NOL808k

818k M8kw

go 06 818

C.,f
L oss za

-Ga LOOkkO

0 6 6 k 0 6 6 k Z 9 6 1k

Met gotj- 686k 886k ~ ~~8186k 9k - 4 66 C
-686owlk

-~~~~s 1.6C.)6 CI) 6 0.6 86 1
-986 866 C.)d k

cc L86k

-~~t6 CV8k6k616

8016k

69;
99



- - -- - - - - --06

-90661

jJ6L 9wei

0

N V61 C\ c0

r-E 0L (1) 0

P96o ZW (AO C

096 LL 
,,

0 Q -

'wi Mc

226 010 m

0

4606( -a)

C.)) .21

N U-

- C
0

i-B66-L*

- Oe jý ti ---- 46

Z66L C.) 0

696, CD

C.)

.0G

C~i 9%t

stab V-l stab Lt

-~ q~b - ~Wl~uoe~uguoo



OGG&

C961

116,

OQ66t

C.)

ZWL CgSL

-96

CWSS

a -L ow

eata

"Oat

Mt6 EVO &

galt sms( 
C'I L



e66_ L66

666 11)66 LI - - - - - --bý

-664 I6 I

4 -wt

i96 9664~

m96 196L
4'-364 k6~; I 0960

0-4 CM64

6L66 '

- - - I

46661

666.4

/9 t4 ___ __

6664

5664L
,oa 66

ea66O

ClCO

OWL 646

m Z66

6l)066

C9S L0
\6\6.



L661 066,
'~66GG66 ~696

..i606 996 £961

OKL96 Leak 9061I ~~
-,oa %01~6L L 661 10 -

co6 "S61 0661 L I ~cU
C.) 96 0 C9611' - 001CM Z960 (

196Lj LOO6 L0b 0) 9061'

C', s0

6L6L EL1 cc~ou ~ 0
&6L 2- ELI

0 9 6 i 01j m C

0961 1 (1

C.) LY CL CL
QL6LI 42)) o 3:

0-0

t66, 1-
-. -' - - - - 06 I

L96L [

c- z ,

CO)996t1 - :

N' V' *96L

69 .4->961

k L961 0

096 L -#)6 <
1  

0

9Z66 L 0 X .
C t

q~0
0

696 L cc3 Ev~

L6M1 09L 81 .. 06

-Et

1961 9961 0 S2 _ _

0 I=0 L. (c,,oq;uu

-V8 < S 4 e - ;-_____ -



,•66L. • GL

L66& L66L

OWL 066t

__ _ __ _ _ 688b 606L

• •6L . •-

t96L 96L

net.
SO•L I- I06L lotL

* ... 9 ,6L

0 0 0

0*ML

rD

' U'

' .\ - L9BL

- 9O6L

- -....- - - - - - 6 .

O0 696

OU D - ------ -

0 USL •?

i_____________L96L LeU

606L

- /961

1 L6L f
S\ML

Uoro

Ne j --



L66t awl L if6il~6

oes 066O L-1 - - - -- fs 6

6961 Ou 9, ------ m

mkC. L961

C., Mz
99661 E 96

9661 961t996

0.6

F.-)

C.) 1C.)

c- 066
testC.) 1.6&6

I..~ ~ ____m___________
- - - - - - -C)t

C., 00

ON N C. 9 . sL1 06L

-~~~~~16 --

MSL 9661L

sm 9661

c')
N , M 96L

m1661

0166t

0>6 6661

\ .)

N L961

9966

-~ "o - - - 9661

~ 2 - . #66 #66
L66 \\c

7.N oat



0666 0666

test - - - - - 66 1 I _ 686 t~

0I L960U

Got -6- --k 
- -~

00

666 96 L 0

See SOL 0 
SLý 

0 
02 

~ ~ 8

CL L)

,I vQ.L 
O

Cu OW0 '5

0066 m CV)

c. 
(L .a: 00 2:

*.066L

'996L

co)P m gmt

?96k 3.)VM

4961 
0

9966L

ClC
1 C.)

Cl) 0666

9996t
.0£966

£9"6 
E ~96

9m,6

69666 I P166 < C")"16L ) i6z

(uC 1>1us Mtn

ELC I <i z' 1



Lost 696,
aet~

M&s go~t

"atS
LSU

_ _ _ _ _ _ _ _ _ _ 9%__ 1
__ __ _ 1S

ml awt

29

Mett

LLO~

SLNat

coSt rrS6

amme 
"St

0ust L~

0o t

OGGt ti

m 0



-- ~8SL?66L

OW L 0661 066L

LUI 09669O6

Pat1 906 1 PC) co961

M98 L_______________ _ £961
- 161COOL .___6,__

COat- 066tOak,

UA lea U6

06616

06161 M_ _ _

MI0966

- m BOI
LOG&L

9"L Cull

"StC961)19

an L 6L6L

4>96 W~96L

oestL

0661 _ _ _ _661

6M6

~ L~l 19 16 OL96

-SOIL 981 ~ OIL r

MLW
Lot Cl CO

0061161
6161 IL I' Sil

1161 096
C' U6

Za , _____________________

-- 4 ~OI~~WL~S ~r



Z661

66i

996t

L96t 27

C: 
o~s 0Y a

r:J Ust ,-95 U)

Ust cis EoA

r0 , 0: r

l itL - 9 G ' a - c O ' D :U j

N~~~W ________ 0. 0

L661 996 k .0) = 0

066, CL CL L.L Z U.

9%,G

0 0G

C.) CI)am

~66bL66L
-_ _ _ _ _ _ ;1 i ---- OLC---- MO 1COCbLC________) .C. 96Lb c 0.L'S96L CJDG 3:0uS69t
C., E-~C.) Cc 0G_______ L96L 06GbE r06G .90 -D ZE-69Gb1 069 o . >C 069C.b 6MG 4D 6 M--- --99G-- -99GbL6 a)b 6flb~ or4 S9b 9G #GX O ()G E ' o CL 6b3 6 6 L W -, MCOGS6 COestGb-9G -9G -------- b ----0

9960 ases (9UL 2 uo "~99OL >-.~~M Ed ~WcostMMb



S//I e28
7/ <

413 /
513 /

00M3-22 X 4 60 X 7114
7700 X 412 514 A

0 1
&

410 / 11 '

409 ' 5 0
4

Xo~s DW-001X 804 / / 5 15  020 x 1
E-06 X< X SO 407 11-7

X D B-05 8101 
3 0 7 ,&

8141 / /. 516 0 Q A3

x 7- × 8006 406 053 -. •5 &, _ 021 X -

421 420 417 026--- 02 50 ,,324
576 59 055 073

4  
3212 50 f323 3

583 418 X 7& A308\A 0 3  2
301 057

419 597 &309 507422 . X 5 0 0  036 x & 3 072,,2 A 512

A57 31319 A 3
A

06 A 5 3 3 51

/ &312 318
595 & 5 78 A 3 1  

A&071 51

56 34#'~070 &31 5 A &5 1 0

, / ., & 3 2 5

579 7 Y-326 X 038

426, 427 "/X&4 3295039A033

AA6

587 , 5•9x 0

602 3302
O182&

19 v roa 338 Section 33
021 43X 58

A 050 43224 60610 Irondale Containment
028 System

029

I!SC
EXPLANATION

t-Drainage Alol Alluvial well

Paved road 0102 Unlconfined Denver Fornlatin well

-: npeedrad 103 Confined Denver Formation well

X1loo Not classdifed (DP Associates, Octobier 1991)



Section 22

,/,¢-/ ,.
A3 73 8 2  > /A

0

/' •00000
37332 004

37386 A
0 4 4  c025

-, ,"027
// /A 060  50 508 506 028

Northwest Boundary 5/ 04 073

Containment System 7/420 &015 ^40

37333 "'~49 A 0  072
/ 'z/, 071

006 / V , A 0 16  
/316

417070 X/ 0

77 &0 17  
"/ 09 037331 //'6(~075 314 A 

0 9  
0

413 415
& 414 A 0 1 8  013 /

/076
Y-057 067 - 01 A

/ 411 412 A 0 1 0  A A 3 1 3 X
8

00 <410 / 066/_ ///p2~ __o077
409

S040 A 0 1 9  0 0029
I A:-407 /31103

/7 * o 0 A1
5 02  031

)6~ ~ ~ A=17/0 310
/7 A.- 405 7-30

"/ /03 /3 063

30) 052
// 40) 02 ~38, 009

/42 023 A40

020 042 05
V 03Z 3o3 045 A

5

AA0
51So 507 _ ~ 043 -A

0 - - - - - - - - - - - - - - - - - - - - - -
-

IA0 10  301
Section 27

E WN FEET

Prepared for:
Program Manager for

Containment System Rocky Mountain Arsenal
Commerce City, Colorado

aaPrepared by:

Physical barrier Harding Lawson Associates
Hydraulic barrier

Pigure 5.37

Well Location Maps for the Irondale
Containment System and the Northwest

Boundary Containment System
S61~~~WAR FY91 " • .



U) if) 10) U) U') ) U)U

W SZ .. .... ... ..
V) cflZ

Col-

9 LOU

9 LOU

C\JI

c'J u

0C #' 0/) LOU
4O a ') It l r j N

Cl) 1 U' c L f L 3



(18e1) UNB~AejG

~~~' 10 0 Lo n
- ~ - ~ - rro 0 0 0 00

Lo 1. o Lo in0 W) £o '.0 Lo Lo 10 1.0 U) Lo 1. 0 .

L O O ZZ -----------' ------------' -------------' ---.. . .. ....- .. . .

,o z ... . ... .. .... .. ........ .... ... ................•

4 .......... .. .... . . . . . . . .Il

.........---------- ---- .. . ... ....... r'. .........
LOO2

*i.b& \. i

LLO Z ------- -- -

... ..

N -

- N

' );.: r ------ ----. .........- '........... .. .... .. ...... .. f $

[ I

Vi

L LOo 
/. I /,....................................... i, ,,

,,~~ ... : ....... ...... ._

C-
w Iz

Lgo z _ _ __ _ _

(leet) UOIILeAO13

A •.,...... .... ...... . . • ""! ............................................-.... ------

I L .c.C\ CJ - -;, Ot
- .. - , -- 0 0 0 0 0 0.

1. . .. . . . . . . 10 10.... . . . .. 10;"Z 10. 101 1 0 101_01



(4001) UOIIUA0I3

a~ 0 0

--& 0 0 0 o
LO LO U, ~U, U ~LO
I~~- I1111 t u li 1 1ii 0 0) u

0 8
0 U) ca U)

o~. )(OC
o.0E

K.~c j 0~E 0CC.

00<

CD - o 0 . co - oCD

0c 04>, / m0 a:

> >.

a- 2s oo 0 _

-' Fo

(- r I- e C (

: D )=03 0 - (n c
C C - C=10 0 cc 0 K

=3 '5 :3 (1) CDa_

o 
26 020 

M0 0n a)

(~~~eeO~~C UO)AI L) <, U L ) ~ .c

*00

cc C1 CU 0U

Cu- u-- 0 CD

0 W 0 co

8,~~ 3: S
u SiI DP (

C~~ 0 LO Uu) 0 U') /LL L

u :3 .5? 2 co c



(lJae) UOIIEAel3

0- '
L) Lc) LO LO La) W) LO LO LO to LO Lfa La L) LO) LO LO

------.. . . .. . . .. . . .. . . . .. . . .. . . ..-- ---- • . . . •
II?

.................................................................. m' . .

S....----------.... .. -

u' 0os U li . . • •) a 0)

glonE

L L " a

LL w. .............................. o I

9 O LOZZ

LOO 0 l OL C 0 t ) C O 0 V

OLOinIL gn LO L O n U) LO U o-l M U) LO L

(Jel ~ ~H - \. A9:



0

Lf) 0 (1001 _ 0f) 1 0A813

1 10 1 0 10 10 1 U) CD

Ii I 1 1 1 1 1 1 I I L -0 I
0 C

' C0

cn
-~0 an Z6 - 7

3 < 0 < E 0) >'

.T(DU

cn - - t:

2~x 2~EA :3 C.-0

o? a) co ~

M CD
I/ E/ 4

cc ~ ~ ( E (D V

cu x - E.o- aC
Q D -000 c c) - a

-- CzCU) E CC C? U)

.. . ..... ... ) E C

a) C

(D~a qa(Dc

I- in = n

.0 .-_ _ C D c m

o 10( ac Z

o n
o0 !aOsC)U0 <s I

. . . . . . . . . .

~ ~cc

(>u ccc



- O LO 0 I) LO Ln LO L Lfl

-- c r -

U- ? U)LA L A L I

(0x0 )z

cr--

LL)

__l zLOU

cz c.J OLOZZ

C\j 1 9O

0 / a 6 LOZ

x 75

U') C) Lc) Ct U) C) LOl C) t

LI _ _ _ _ _ _ _ _ _ _ __m

U') 'IO LOU)



fl 0 In n 0 L Lo In 0 n Q n 0 IO 0 In 0 LO
Mt 0 V2 02 i 0 0- -) c0 00 t"

C) -- ' - - -- - 0 0 0 0 0 C0 0
Lt) In n In In In LO In In In In to In In I n

1111111~ lii I ii1 1 1 I I k k I I~ I I i...Ij.j..i.±L.

T -I
vog-o

01 E

SLO~Z

69wz

LLOZZ .. .I-i -

OLOZZ

V~z . .

39ou

II I1 1 1 f I I I I I I

_n 0 0 0o 0 0 I 0 0O 0 0 I 0 In 0 O 0
-C:'- - - . 0 0 0 0 0 0

:n In I' n In In O In In In In In In In InOI

(1891) UOIIBA813



(1001) U~flUAO13

ýD~~ Lo 00 I oonU)
0 E0 ) c) 0 aO 2O a2 0 .0 0

0 0 -02an~~r an Wna a n a

-o .. oo ) o .0

E• - cm

- ~~~~ W E4-• _ .. :.--_ ,

,/ 4/ c E

4) E U-. . 0 .. C;

wo \

........... .. ,. .. ,,
(D 0

E• ' inco i
M "-D OD 0 "V

Z CM ) 0gZ (TI

20 20

.0
cc .D

. .. .. . ..... ... 0

X", 0 "-"-

o S o

3~~~~~~0 0 a 8x c

:2 L cc - . -T 11

Z ID 0•
>

> >
a

M 0 CD 0

W (D c

c EmiwanL



0l 04 0I

Ul) U) U)L U ) U)i

LOOLOZ

rA I

LO Q rn wOz

IIZ --- --

ccJ

_ ~ ' 6LO

coo
'1~ - Cu

C/) ozz
cm +0

s V

Lg=o

U) 0 O 0 U) 0 O
to LO qw w cr) CV) CMJ 04

UO t f o U) UC) U)O U



(1801) U04LIA813

0 In 0 I

In LO Inl In In) In ) In n In) In) In) In) U) Inn U)

We-

\ E
c-E

H- ~ ~ ~ ~ j.Z LO.............................. ............- --- + .. 0

#--,;I ~ ~ ........

2 ... ....... ...

99 *. ....... .........................

OLOZ?

-T--TST-T7 r ~ l l I II

LO 0 O LO O IO n 0 I n 0 l In 0 On In

1T n In V3 In In In In In I n In In In In In In

(see;) U04B~A013



(1004) UOqIRAaI3

00

0 U) (

< >,.

Lc) 0ca, 0 z
xl 0C t:(

0cc 0 CM
0 E 0

WI ctE 0 05 :
p (D L 0 E ý -

x E -0 0 0 c
CD ~ ~ * EC:L T r E .

aI in U) .

0CO Eu

'EE

E Wo ccc

a) 26 20 2o Cul - _'

CD

cc Cum Z u Cu
V5 no n-C

10 E .)a

E D

0 Xý5: -to 8 m U 0 In 0 CDCL D L W0

Go - co r- ,8{2 0 ~ m E

ri~~~~ 0 ___________T____w____w____E____E_



C 4-

4 .0

o BO



'D o 2r~

-. co0

Z5C C0 0

O-J

E -S

2 0 oo a a

EE

T o 3

E a-

0

00

0 0

mr-t ZMan



4 .0

N\

4 .0~\

N\

89



Z4 9)

'NY

'Nl

'77



caE
00

0 -0

c E
0 0 E1M ;c

,) 0) -0 o
0I *O -

2OE o 0- - E a) -
2~E

0 .)

ca 0) -= ? 0

4) M c

0- 0 0

CM.

C C

0 .1
N

4la



-r so.-

N

.4 �0

N
4 -

N

-V

N C

4'

N 4 0 .4 N

4 "¾
Nt

'"4

�

� Y�
9'

N 4N
�'0

te
04,

9%

N

C'
C
C
t
Cct:

---.-..-- 0 -.----,-.z-'-� � - - -''--�'�--------- --



0) c
C

a-a

4 a

4 

0

-~a Z
9~ ~ .0 

4

oi



V0

0=

00

ý2 Z
< 0

ZZ i'

E 2~.o m CO
CuLC a) c

a. a:

EE
a) -

C) <

0

-
C.

CL'C:

xC

00

0)

co
.2.2 0

C"0
8C z

Cfl clic

05

~ 'U ____ _____ ___N



44

\N

• ••in

~~\

.' 4



4

4

4

-' 4
4

4
N 0�

N
4

4

Lb
N.

N

N

-�---�---

0II

C�Jr-
C�JN
ccii

7; _

� ____________

TV -.� S 4�0�4



0

-to WZ E~

0D <~ < c
tm 4)

cOc - o 0a :3 0 CV)

0

0

0. a0c

S"-0

E G

E

CL CL
C -

0

z z

Z ~ z

x 9 0
UJw w

; .s

8- .• z~

uCuI
~-z---- -S.....""'•" -- -- -- I ( ! III1• I I ..... I lIi.... .-



task L66Lk L61-b

SOLk mk6n6M

SL SOL SOL SL66A

6161 C66k W L616

6Lk86L /A BA
LZ~k LZL I~k

695t 0 0

OWL~

lost .3

lost

LUA

CYC

CDC

L66k 61tL

Oa~k V/k )e

mi -IC.)a2

Lost~,



Z66 L ___

tot--------- - -- - - - - - OLas

066L Go t Oak~ GOOL 0SOL O :
6981 mt SOoCOLGt mW
B~OWL sa -ML OW OL W

L9, LOO Lost LOLt Lot 96

O 01 ON &W ggM B& OWL 901
Sa OL SdOWL OWL SOLI

S96 L7 AfLt O

oWL WL CtCOSt

'SOWL toO Lot totL_ _ _ __ _ _ _ LOS&6.

096 OWL 08 OWL OWLOW

I.6UA B OLa 0U
0 E .

LW

OWL00(

otOO

N >K~7<> ___CL____

mt0

CO

0 Lost

>

cr) Oes4

Us~ L >
00

zw
OWL OW4 OW OW<W .

LO4t LU jL U

OWLM-
cmr- C

Cwt~

in MML0

~ ~AW<LOSF>09



MLtst - - - - -- - - -_ -6 -66

M&6 mt M661

£961 .V6 £96 TE>
gn sat Sol 94961

916 99096
596= I 916o 591

e .16 Cat1 cat1 mt

c Lo6t 196L mLot0 '
Oa 0ON, 0161

cm r_ -1-
c o O -ILwt s

916 916 R1

0.t 0 . (au

6 -7 U)
c C9961

won

M 0961

ID C0

NN

Z '

06, E
_W 0I

_Y 77 S9L .1
X\_ Cwt 06

-,r-9661
Za9961

>l r

ik 0 s 
u



OW 064 oest oe OL m~

OWL .. SV Ml ML ~ M&e mot

Ou WG a. o

not1 9ant at 99i ML8

LOL ot et Lost M&t

OW& 0061  ONG& cmi oat Doa

U6L6 SL GMl WALl GiLOL

Silt Wsit ,--4 Lft Sii ust9a
0 0

6666

1661 661

L~OWL

09961
Gistt

U)*

C.))

got OWL6616516166

so6t 906061061Lm m

966 costi mime

OWL 1 LU Ll £6 ie £

995 gitute

et took L9OU test Lost tut

06st Oai Oat 086L OWL OWL

Siloat 6~ M&g OWLl wt sat

LOOL gjhi Look MLa Lsta - ILai

cos CO CO ea ea C061.

=I M antant nt IKbi tos _ttetta O
00" OW. . ..L oat__antOWLoat



1661t m6L ass - -L

no otLs 6i- - - - -66 --66 - - -- ~i 6 ~
OW6 GLa 40661 OWL6 066& OWL

908 60WL Io -L

mot1 M&U no OWL- 86

LOO LstLo Gesi Wbk
096L OWL1 Oak1 006 ow6Ll

OWL WA: Q* gL
OWGL UG. OWL SUL

mis

OW-L OWL

OL66

066,

IL961

COW

N' 0 96LL
91.6

C'Jm

07 N

-oD
U8 (n P-A

co ) C,

OWL~~96 A. W 66 W W OWL

OWL OWL 606961L01 W

LOU UsUL S961.6 111 W

Io L LW OWLL OWVW WL

Ir 246t

OL86a LOWL OLos OWLt t, LOW L

7 7, 61 OWL OWL OWL oaL £1610O

L .8 MLL OWLE OWL noOMWL OWL

0161 OWL OWL O OLOWL 096

I I , i, N 1 1

L va -- mtm "e



LO6& toot4 - - I4664 wt68

~-066 066 
0661 05L06

1-664 -:etno W

Look m 964964 -996L 4

9 . 4 9 . 4 t

F4 see&

r66 CCUU a 0 0 2

to tLN

7) 191 Loo
\OO OstM

OC 6 E c

L\ S -2 -

T 0
60 0-* a. 666 0 6

CW&

Cl) LOcc -- 4

*w 9664C

Zwii
061 L t W

466 60La

0I M 664

S46 04 -0Y *ý ý soo mt -

CI)) Id Pm



- 8Ir aw awl a8A am

MLL. ML L"lL -AiA LWp

OWLA GulL Owl owl ams

USIA gu L oIa t M L O

1.9" List atS d9L alA

mot OWLl -t mulL

SWL MLp m SOal got

LIse test LISA L kgg* LM&

OWIL OwI 088L 0AILon

I s A LSLG6 GALL

.- ~Sat eat USLA WL WAIL

OLS

LOUL

LMO

CY,

GM 
I

-US. 0- __________



ant, MGL MGL fi
Lee& test1 '66 Gftt

OWL 061 -- - - -- -

611 am6 SOL 6"1 do&

al m mi -961

6 ",/61 mlLOLZk 6& t

9"L. so gotl .9-1l 91W 64

VW I

0",01

6w,4

I.-W
0)

I.-i

to. 6-6

r C-

Ct
C,*4 o C

-~ ~ M*. . .~~~*--



~6L096 -061 -09Gb -- G

66. 66 1.6L1-161 L6Gt

j~66L .066& -- st 066 &- G . OWL

6661 Wit.691 ~ 69Gb 6%t1

.9%61 k96 9O961 L961 498t1

Mb1 9961 9"t1 996L Not991

- .96L. SOU sat6 SOL SUL
40 C

P961.t t

?96 0t -tM W 0 (b

0 s 0 es CDs

N65 0-0
0 OGG6 E

C\1',

o a:

09b

r- 0

C-j
C, NL

(D oest
Zb E9b08

LO6 066 04G

o96 0 N616

CM6 L961 £66 1161
N016

0961 0619966

61*1 N16

6194 611 1 /'oi~m UWI CM C

cot9



665k r6661 66L

L66 L '66 L66

0661 6 61066L

N66t -6 6

cr 
R61L~t~6

+" 10t966

Las

16614

0661

94,'

06661:rcE 

'

LO~ 
M-

19651M c

996L PM4

2 ~~ 2 0 

061 
65

_ __.`- 
awas

Lostt

go~t 966

oU1



alai -W Zeei Z4LmtZ

Lo~t Lte, Las IssiL6t

out1 0566 O L 066L 066t

OWL 66 ~ 686 606L Gat ~b
9861 8861 M! ML 89619

1.96 L 96,

6661 OW 9996t -a 9961

9661 
9

"b6 L

~\ N\

04 Qeet

\ 0-0 

9oO
ell.

CJfl m

-409

CY V
z (

M 86

CY CO0D CCNI

N.N

N aeO In C-

L661 lot Leek Lo~t
- - - - -

ou t 6661 6661066

WS& lot et

na 9"k610

gal sgae got

L. -,, j -m t _ _ _ __a



r66i ant61 Z861 Z66

L661 006t ow06 l 0661

k061 9661 o9

RL L OL '0 V)9

;gL9611,6 4s 0 (A

o0 c

996 9s6t 99 C 1

00~~~ 0 a ~ or
-2 e_ _ _ _ _ E j -Ma-

-~~ ~ -S .0)__ _ _ _

~~ z,

0 r-

696 LI

in0 L961 t

E 0
M',

~ CCD
>91U

c- 4 C. asC

1661 CA C

r.j
C0 066 L
c-A

OD 6961 L)

9961 cr IS

9961 1iTC

z1 9969S60

0661~06 61S11

____Z8__ L w t 6961

-691 6616961 < N £96

9961 91 961t
__ __ __ __t_ _ 0961 a

0681

~G66 6 9661 :30 a

~ 4 j 96961

L96t ~ ~ ~ 2 96 0ot

<fV8 0



* OWL OmL OO

OWL ooS 06-

OWL OW 9014 U"1

LOOL -7 ; M

OWLL m OWL

OWLL ga wt

test_ tof LOG,

LWL t 00104 W

OWIL

tON,

OWL

"LSt
OWL

MLO

OGG L OW

tOOL tWL

o OOl COLCOLYO

OWL OLOWLOW

7 "----4 jLOa OL -4S6



-..61--LMLLLG&mt- - - - -

00Gb" - - - - oAut OGG& 0864 0Mb 066L

ev SOLb OWb 6Mb 6 - - -- -- -awGo

9.ss b 6Mb 99Gb 99G got Oak_

"90G ::,,T9b
96 COG&M9M t =N

C* ý ct catcost t coo

Q,, w ~ OL61w~tV61t

a6be

0066L

99Gb

V6Mb

bOO

U)ON

E c 6L6L

w~ CCJ OO

N MM

0 66OL
cr0001

066t
09G

96tb

GLQGb

--- ''tLb~b~>09 -

UI



am WL Zook

out oa6t 06L 8L

0n 694k 001G s

1.6 901 OLos MOLij ~ *

000 Mk pOWL gf

Cmi COLML c

Ca)CoOL ent 8u M

Lo6t too, MDL LOU 0L

CO ML CO6L O)C CC
6E6 OLt to6 0

0 O6L 4~ 0149 046t OWL m ci

CLO *2 0

CML w or

N 0.
O W CML a . ~ iizi

cotL

N 33)

E 0Y

09 N
ro0

CKII N

N I

MOO MO 
LOOL

CML~~~~M CML -aCLLOLLl Ll

CMM

00O test

tOOL L LMlL tatLsMecostOL a

OWL OMIL oneL CMs GDoL CML 0

Go Mis ctM o u t o w OLos

Zv01 406L Lost49L 49 6L0 -!w Los C L me

COOL 90L CMLL CM ost Lw jt et

LOUL 1961 EOO tOat

"-O tL ML0 "a 3161ft
61610181018 610 .

ow 000 OW0mkNtos O

6461___________ Wt -A JaWICM 446t W



am -miiss ---- L&

MSL 96Lost

LOSI 061 osst
___ ___ ___ __ 6161

ON&6
m M&1Ecut am_ _ __ _ _ _

am s Los tes
LOU 1 oat - -

0661 Is o
6M6 -- 1----i

-uf "Atu)aft i US aIfl- 

-

- -. -~ -

i-----

906-7--
ML6

mi/

6W6& IN.

S 911 - -
1161 .s .cc

- -n 8 i- -___

966 __ __

09 9__ _ L6

6961616
0161sL6

1161 116
MW1 1

I16 cost- N 9

___________________________________ 0

--- ~L.9-- Is-.-- _______



- USL ZOE

am&~ Gas

___ 996 L

LOU ME

SEA& ---- 4k
Silt -OL61

"aLt "LAt

US Usk__ __

_ _ _ _ _esst SLost

OWL~

LOSE

ME SOUL

LOt L96 ,

~~95U LO~

OWL SL6b
'A______________ 94t L6L

"LAt 946L

946 S46E

LAM

cuLO 
L6

CY 
WGL

- - -- - --- - -- - -AL

49 L

"6Ot

4L61t

IS .391.6t
S/61

L661 

0166

- C% _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _06__t

mtA - ------ ---- t6

SL*t SRLt

SUst 
6L61

7 -I Lt



L86

- - - - -_ _ _ - - - - - M L

______________________________________________ Lost6

0661

sost (

061 - 0 cC

C c
0

19o to .. C l) c
09633 8< 35s.

E

r96 a.. Wt LO

OWL1 69 L3

19961 9061
sos ____________ M,61

CML m

Mm 96 OO 0961

___ ___ ___ ___ __

06L 6S6t

6Oak 816
4at 916

aWL

C.))

C9M

__ _ __ _ _ __ _ _ v%061

_ _ _ _ _ _ _ _ _ _ _ _ _ 0661:-
6161

____ ____ C M

_ _ _ _ _ _0__o_ _so 06,

LLa

6161 ID '.

r 6sl z1661

-0161 -5 6161

z161 0

6L II - -

gat 43)zu



out .is

tatt

"aut ga~t
Bsat S at
"aut aut

cat c at

tQGt Lest

Soat 'nOW

aet
LOUt NQL

Lett

an~t (D

gutm

Oakt 0

Vast N c

LIat cm-

OUWL

zest

Le /.. 'IL
0-c

51St ~,1a.

f? U)

ieat ?I N

LOSL

QSat

LOat

Uees

zest 0tesoa
test testan

saet miUMk

eest Lot oo

gut eest LIt

04 n t Pa~tVa

Bestt os

pest not s

Les: L96sts

UsLt Viet OZst

gist ist -.--- ,-/-TNs



CMI 1661
OG6G&66 066L1

49.6 mi
ML6 "a M61L9

ML6L6os
ML mt am

Loft t~s 
Is961

ovet 00#6L #961

o e o to awl

CY9

996&

£66

7 '/ ~ #66

£661

£96

X(O 7 961

C\Ij
-C 9I /6L6

V06

0 

696 1

1 99461 k1

r £961 M Zs(0 9961 '

- -£961 - - - - - - 9 L99 LM W

iest awl1961

096 _ _ _ __1_ _9_ _ __t

998L~s~o
mi mi s : g 1WI

L_ _M ,__ _ _ _" a£66

coot CS L cot1661

ma Ilo _ _ _ _ _ v
LIza

67-



ý6L -- uSL

96 L mt1
0 6 L 9 6

ow0 0 5
96, cmsk e0

961 191atC.

L6L Bm jRj

066L1a U0 x = '

last 0. IL 0

/.96L

------ not-

co6t

ZWLS

9161
(ovet

CD

100

~0661 <

LL 96k J/
__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __r

~ oE. I o .i .
096L1

066

1661~~ 
L6116 661

LSOL LOj 0661 M
9961 99061 9961z06

9061L 9961 wi V

99tm 961 Lost~
amm 0l o~ss

L90L Oat_____

6796



~66L - 66

oust oat1 061 an6t

98619061 906&m1

Mt6 9861 9961

1981 I P96

Oust OW6L 0661 0961'

6£*1 64L6 646t 6£61l

919M 9M1

CNI

00(0

N N J

co)0

OggII

Uot CY

u.6Lu %Acm

C-J 0

N:

£981t £I 6

1.966L

w~ cn1 6
191 96

091 96

61*1M£6
aiCm1*

I..-~~ ~~~~~~~ ____________________

WI16

OW 066 006 oLL6

0tM - - -' - - *iM t - - -



t66 L ~ M os 6t

066 age& OWL mest ON&ase
696 met MLt M& Not

M&- -IL- -L-met LE~t
996 OGG& utI ~t 51

M&S mgs Lostis

996 r&s met saet sm" tm
SOMgt VOGL m*L~ iet~

wee5 Coot CM ML ~ E6 aest

696 ant aest aWLei e

LO ts eS tot6 rest
09f t09t Mes OWL______ML

6L6t ous~t .t aw Iss
6~ B2tstt & ~ SL6t Last

"at ~ LLOt N an LL46t U

91Ct 9M t 8i 9Lit SLGL t6

4 0 NLn

A", %BLOt

~7 I SLGt

f~ .66,
L

ý 961L

east96

to ýOb~

~96a

6LO

* C W6 0

0)

cm N

mkme

w 0m

C4 met

w- :- - - g st

Lustts

-w noEastal O

mest

LBSI

meG st metsk a
kSS "SLva

vest

Coe moot C6" a cs

test test test wa l

BlMet Loot~o
Loot tLst Litn e tes

VLLS UOLt SMSMt

Ub~t ---- A 1 "A~t '- 4 'I at
N 0k i SI 'L L -- -- SS



0661t OWLb
east UGL

Got ag&c

"at vt 18b Ma

ZOSb GL MLb

UGsk Los 's a.

gL6i"t sa

-. ~~ga EttL~ LI5

-t c' *

ZW, CL___ _ a. h.

060.

gut

*965b

n set

09 LS~
U96,

Iw < 0

LOS CO

wU Leek -~

99 tID
cc 3C.2

galb E- 2ý

~cu~c~096L6 a T

gistu

WGt rj 606 L Gat ask
tea La te tI 0gat

MIL Mk mix

19Gb satL ustl -u M

C o 99G 99G b C 9 6t 
C 9 6 L

put put mp t .2pu

lust Mlus tust 
Me~t

=es 006 set e 8-

rU, 6Ms AL 6M

OUst "ast oust bustR

9/st 91At g4A
+ ist 2-ait SiA t

N 0 0 N 0 
(i~,w)uoqe~uouo3

Oda usrovmO 9601/



-L66L

066L

4- - - - - - - - - - - - - - - - - - --- -

fmt I- SOLk

90&6 
0o

L66L 1066

C'4

Met, CD (

CV',

04 C.-(

cm r
.C

a5GLL

I 0

OWLO

0.t C

C~C2

LL~ 0- LOL8L

Lost-osa¶oe

606 66k

Zeek k9661fi Z6k

o 0 066 r --- om6 ,

i gs i~a ML L .
I__66___lost

ow Ow me 001- -4- Ow -. . . .



____ __ OGGL '066 It_ __ _ _ __ _ _

~es~996 L-

__~49 19__
LflL

166L1

066

- -- - LO

LL c

N6&L0v

004

Cco
C- -- 96L _ _ _ _

0 
O

L96L

t L6 L

jOSS

9961 L851 96

L9"1 LBS L96L

-_ _ - - - -I -I 6gal
0 6 0l



-~M 0bG I c

~O66 06G U..

0 -lid

~0 0 w

4)U)

_L 0

a. CL

CIO

0 0 V0
4. 

'1 0a. a. U-

666L

0 E. O

a.G le wo 0111

066 k 696

WSL 14__ _ _ _ _ _ __ _ _ _ _ _ _ _ po

ulos

9LNob 06G

OZOO



me~t

0855

,.6 -. | - - - - -

Gust

SLU~

"SOL

ULes Cost

0t6 L LOOt

Omt SL6L
Lost gis

Cost 2

_ u• •t . _ J -

0

M"°eL l CM •" ¢

LOUt M
. N o" ---

oust , \--...,,

Gist m

_ _ _ _ _ _ _-l -~ -> -0-;. . . .. . . . ..

-'. )

lest

S. ust1 /v,- ~ .

not cm,
Lost

-il~ t

nst CD-In
Lust

--- -- , '

aist wLos '% .\. a

2 0 . 2 LA. .

CC

mLSSL. 0..
LBO&0

"tea

g0ut

WLus test
Mut oust

ULO~ It

ocos

out

cm Ust
c cm \\N



1661 L661

Oak 6961

d9661 9961 66

9961 9961 MW661

99819961066t

not met1 696L

9%1b

196k 1961 906

P96L

0~961

I- 6,L6L

Z66L

(~J I- 0661

996L

CM6
ILL

N ZNLb

ts19M1

mi*-cno.6 Lk96

O6 k6

C.)

0661

--- --- - --- - - - - - 6-6

I L.96L

9"61

teet 0961

05661.61

oat at Ok 091.61

toot 1961 96
gat1 met61

gat ~soo M
"lt"Mit _________________

eat et a

Za ml-' aWL



COOL -- MOO LObe

4961 -O OW)
0~661 0 L"-t SOL C.)

CgsL Cos ne 0 (a 4

MOL awl -- 3

:6 !s 096 0 a

-5os QLUt&

C~OLOL

7 L6 L Ut 0 U ? jý

OM. E a:u@:
a.6 vi U. ) C

-L COOL

c'Jo

ZOOL

NL. L66L

aw

LOO
m 99S0

p OWL

LOOL <15

U601

C')O

1001 COO WL
COOL OL OWL

Cw

OW W L9L XZ

9001 ZiOL

EW OW cosi

L ?OOL OWL95 a

696L OWL a.L
o oL9- toot, o-U~U~

- 96 net - O~

soot 4i



2165000 E

C1 z o FS

•i(..4

.':. i

17 :?0
iZ __ ....



21!70000 E 2175000 E

S.. . .. I -I 1_

I"



(9

2180000 IE

\ii

I'

)I



I -0
2185000 E 2190000 E

F 67 W /: R 66 W

ail

S• 

/

SLL

1-77

I 
II 

/

I 
I

'-I
-. .

• _ ,• <,,,, 
.11

/,

SI 

S

•5 t

I'I



' C)

2190000 E 2195000 E

II

#I

IT /

• ,.--



-' =

2195000 E 1I2200000 E

II

I ,-

I/ I

j1 -

I~1 -~ !



\ " I

* /i

I ' 

/" 

m 

-



1,

z

Cal
8

in0

-28
z



S0

/



7"

1/

1

* -......... I.

- -.

N

I
N,

'I)

/4

/ (;LA

/



I

I

I)I

:' -

II
I -

II



II
\I *

-I 

•

S 
/ "I

S 
I-

\S •



1' ''1
- /

i/I iQ�
- I

- I

z
0
0
0
IL)

C"

/ 18

T28



iiA

0

01

04



-,i----'- -,-- 
-- - I' -

//

.. 

2

S i 
,, 

, 24

S/ 

.O'.,-

.3 

7

. yF 03 

@

" 

/

p. 

to

,/

t 4 -_-_74-i 

€

*"440



,.ON7

* >SIOO*



'ah 3

310937.17 31./12 37.7

EAS 10 T A E U



K

Ill I

/

S (

�--,

Q

0

(I,

tj.J

>0

)
I

p...

1;

I

C-



T Ji

I

I,

0

- A
Ci •

SS



//

7/

/1

• , ,)

S \o )

iIz +"0,.+

S/1

/s

/ // -,+
- N

- ..... / ."

1, 
5I I

/,/

! I

I S

S... .... 7 ". . . . . . ....... . . S *..



p --

I,'

//

(So

a 3 414*

- I

"0 (/)', " I '130 "'

N

,N '" 3NORTHWEST BOU

"- .. / CONTAINMENT /
- -3M ... O TREATMENT SYSI

027
.3o sm 0b 020

31 6W 5050
Q?3 31l

.20 so,

17133 015 o 1 o

4oo 31 o w

)1*m 40b 443

I7t 4m' 0m ? o

03 V3~ os1 53.11,s



I I

3733'16 -

V 
-

s%

I'm3

-- 3,. T73

3 .- .. 036 .. 5. ,

NORTH BOUNDARY CONTAINMENT / 6. 523 A .

TREATMENT SYSTEM

r412 221 0 -.

3.2 303

30-- REATMNT SYTEM-
o.,0

d , floor 23o2 W7

*0069

0120 D82 IL .12507ý

NOTH ES BONDRY -c '6 303 004



22~S '

It I

V WG '6 004 .2 430 44

ý-lg ý41 .421 '2 .. 23_4424 .4213

44 ,5, 5114

711 2-.
,319 30,,32 322 .23 %2

,~~~'7T )2 68
8  

1')6 ow35 2 IS

40 90 32'

,,C54 .00 O

4_ SEWAGE --.

4.TREATMENT PLANT

('45 043 0.I

.021 .02 &"~~l2 .00 ~ LW ' .00A II

ii r3

no1 I



S... . [J•li t K

+ " I + I If

_ _ _ _ _ _ _ _ -

- -- - - -- --- - _ - - - -- -

/ •l(

II

, 9TH AVENUE
-a --



I;I

Cln

t5

LI-

•,, • '•--,

IL

9TH AVENUE



.4 442

-xv
~1120A

0 4 44 

m

te.4-

"4 44444C 343

- ~ ss.22

644,490 124 74,
in4M

D. -,DOS4

£323 0 .6 '

6364 4 so~

£25m

03, v ')2SAC-w O,6I

4454 '

GN 44

'0 423 ,44

Sol4
r 

WA'3~



:062 .0548

0202 030 302 .2

304' A~ U503

2 081 007 0, .00.3 .)

0' 07 
som2 ~0 42 o .

>1 OOK882 
A08753 8

.E-040-0

.0`0 4040

ONO7

,8470-1 &065 
424.0

.006 20 .59 020

,014a3, 214

0208

14 .018

.. 036

ý5. 305030

100. 22515

8040
4515 00,ý515

0202

" ,,00 TE 067

A 
A000

,S3 X8D0

W7- 34, N& .083 *o

N01,*
0

QS

A' ~l % 0

ýTMENT FACIUTY 

W4-

DAtJ

R EATI 1, -Wono

15 1 . t



4'*4 7 -,

41o? /.n 221

41 . 2. * 1 2 7 4 13 5 - 4m . 1 3 6 4 > 2 4 ¶3 4 * 4 *lj o ,3 3 1 o1 3 ~ 3 6~j : ¶ ~ I o 
7  

' 3

1 4 S T R G P O N~S O R ~ T A K Son~'

0#lo

,oof? COL EC IO Iiii

os02

0721

2G2

30314

43¶

on 026

/w 0
0

12 F O M E '70 -a

00"f

it it Of7 ,8z _

FORMER 01 05

ADMIBASINAEIo n 0040

0002 
%,

m0 130 52

537 
S- 1

aW)4Z,24



S' oaS

.0 . fl
4 2

I

01013

.-- a

/r NORTH PNTS o-

It "40 % o07os 043 a3

. 1/ a

46..

0 SANITARY LANDFILL u

0 .0, 0 .14 -A a i, rl -

• I

'NON

-- 3

"ER *3,2°•. ,s~ .O .,

•'•A ,,7 202, i L-• I I ' II I III I i II I- i L i LI

'4n 3031534.L J
A51 9A21

M 154 85

ER20 '512 .5315

.ORMER

A7
¶12 4 (



LL.) 
L9TH AVENUE

) *~~004c~0

SANITARY LADFL

T\
Ii 00

8TH AVENUE

II

Li Li Li L STORAGE AREA

L

32

7-1

F " -

.5,

\ 5.



9TH AVENUE

j~o• (ll

liiiI--

S liii

S.. . "1 L

"8THAVENE II

STORAGE AREA *- 'i•

S,- . I.

II I .. <

S ii
.Il - -V



WATER TREATMENI

.,.0

, 002

7,, / lIWW
-- 2 w-MAIN

ENTRANCE

T 3

100

0 5w0o,

4 ,,,-0•30

LI

033

U.S. POST OF•iCE
"x•102

S. . . .-"i " i i I I I • 11 li HI I I • I l li I! I lq I i I I • i i



ADAMS COUNTY
TREATMENT FACILITY "-

574 015 \D0

*5174

IN .r 41

0035

04-025 " :•

lNC E t? •00 .0 2-•

oow

, V
0o2

I4 506 0

10 '005 2 ~52
033 w5 27
032 513 jO1 ' 51,0

1 3 0~' 5 -,

0, 507

RAIL CLASSIFICATION/f
MAINTENANCE YARD f 4 *,,

490 I r-,I 52 d 2
,52 52t

I 4 /.07 i I 0

ow~
.00.

-'I I ,

-l III2

.am/lOST ~ OFIC



577

Ail!

603 e523 W ~5 * 03s

014 30

03)~01 007/5m N

039 1* 0924 O~ __

000

OD7 
W356 0 62 03 0

-~~~ - --- -54

35 33 ;3

.3513 01 o 101, ~
.517 5w 53 

5
42 05.2 ,66f

SOUTH PLANTS

o 0156/0552

ro575 
52,

56,-).5sw

.114

/ 5)

LA Ea 17 W Io

3-

52 5- -3 -. -. 5m . 3

Ix



.073 r " 5

0 0 m5

~ 07 52 50'

.51354 o
0 3  -

5 , f ~ o -+5 ' 5 -' 73 5

o
5 2

17 .52, 0~ 4

a"0049 3

S A , 0 0 10"I 1  o v

50 5475, N

750

'004

'Wi7

.006.

of

AGO S

_ _ __ _



, ,-7TH AVENUE

%%

/ '

..

0131

-411 III



• •.,•.•T•--2- ,
K I'

_JZQ H VNUE:T3

- N O

IIL

ii T I

I I

• I

.1 I

WO2



WelaILds

z

Z 1 - 1

' -

2165000 IE

' "._ "Wetlands

Ditch or Stream

Paved Road

-- Unpaved Road



i STAPLETON

AIRPORT
RUNWAYS

0000 E 170000 E 
2150 E

EXPLANATION

Alluvia( We((
Sf Section Number Arapahoe Well

Ar,, Arsenal Boundary 
012 Unconfined Denver Formation WellI

R Ralod,3 Confined Denver Formation Well

A-q-,niapq ctber



HAVANA HAAA RE
INTERCI NEC

AIRPORT
RUNWAYS

II

2180000 E

Containment systems

• " Physical barrier

r F Hydraulic barrier:r Formation Well ,

Formation Well Recharge trenches

P Associates, October 1991) -



67 W R 66 W

'185000 • 2190000 E

Pre[
te:

T onpost well identification number
S1 wn hove been abbreviated. The Pre
f I well identification number contains N
t section number before the number
s own on this map. For example, the
c mplete well identification number Plo
f rwell 0 12 in onpost section 3 is

ý012.
I , , . ..a I , I

Scale in Fet

_i mmm m mmm mmm mmmmmmm Mmmmmum-S



/I

211

ed f _____ 

_Progr 219500 E 2200000
Rocky
Comrn Prepared f or:
Hadib Program Manager for

HardirRocky Mountain Arsenal
1 Commerce City, Color(,do

Camp Prepared by:

Reglioat Harding Lawson Associates

91Comprehensive Monitor*ng Program



21. VAM 200

K - -

I\

\0

I.

-,..

/P

IJ f or:
rogrom Manager for-
ýck Mouti n ren



. ..... ... UiW

.Es-46g 06

2165000 E

Wetlands

- --- - - - Ditch or Stream

____________ Paved Road

-- -~-- - Unpaved Road

Modified from R. L. Stollor & Associates, 1989.
Contributed to by 0. P. Associates on -NTIME.

P, _son,



STAPLETON

H AIRPORT
RUNWAYS

21700 i10i EK j 175;00 I

EXPLANATION
o; Alluvial Well

Section NumberArpheWl

- - - Arsenal Boundary '102 Unconfined Denver Formation We

Railroad '13 Confined Denver Formation Well

14 Not Classified (DP Associates, 0

~&~n q



STAPLETON

AIRPORT
IRUNWAYS

Contalinment systems

/ ~-Physical barriter

nver Formation Well /Hydraulic barrier

r er Formation Well Recharge trenches

(DP Associates, October 1991)-- ------- --

t, n4'Barrier wall



R 67 W R 6W6
2185C I I

2185000 E 2190000 E

tems Note:

The onpost well identification number
shown have been abbreviated. The
full well identification number contains N
the section number before the number
shown on this map. For example, the
complete well identification number
for well 012 in onpost section 3 is

S 03012.
I I I i i0 Feet

,, -i." " 7

S.. ... .. .... ... ... "' _i n II ll•ill ll- ,



/

56 W
1o0000 E 2195000 E

Prepared for:
Program Manager for
Rocky Mountain Arsenal
Commerce City, Colorado

N Prepared by:
Harding Lawson Associates

Plate 1
Comprehensive Monitoring Program

low MO Regional Rocky Mountain Arsenal
w •'•Well Location Map, September 19(,

k FY91



/

N

Ia

219500 E 2200000 E

Prepared for:
Program Manager for
Rocky Mountain Arsenal
Commerce City, Coiorado

Prepared by:
Harding Lawson Associates

Plate 1
Comprehensive Monitoring Program
Regional Rocky Mountain Arsenal

S Well Location Map, September 1992
~GW FY91

7A

- - i7it



2165000 E 2170000 E 2175000

i3PN

1iS I 4
............ .. ...I\

5 1 ....2 S

N\

/-7
'I i

*1 I

_ _ _ _ _ _ _ _ _ _ _ _ . / -i l 9,J



2175000 E 218 WY 0 E 2185000 E 2190000 E

R7 W R 66 W

34 'JED... . . -.
// /

/ /

/. ...........

37174m

/ 
,f

2?w
374)

.vi7- ...... .... ...-' Z -......................... rj ....................................... ........ "

;37

31m

0- / -'



E 2190000 E 2195000 E 2200000 E

R ý7d R66 W

31/

*~/j,'T 1 S
...... ............... . . . .............. _

-~ /h

. .. ....

7...... ... .

24- i j "Of



17'

3770 27f7I-.
IP

§ ~~Northwtst Boundory; ~-
In ~~Con imet/l.

37.W

3743 7 ox

4@5

0) 
me,

.43

411 * "3

n~~ ~ Arm eri

3133

m an



"" . - --,----

674 37412 3?

37437432461 37 , 2

7 274V6

- +,vim*,, t 74"

""o3 2" V44 21
37423 3746 .n71*3W

. 37465 374t

2 3773.

,, .6 ",, CInF&o a
1377" .7.-. ..

0,141 
to9 ~

++, -I an I.
as l2a 18 117

U, W7 n7i?
& 3 86.. IS all

am~ ~ 463 ~. . r~I~n
,.. _-.16,6••,

A.~a 64 wS

af'"a 6" )•1 P....an-

66 i gi , ,~ / at., .64 e ,,o,,

4 3 89 * . 3 a

3 am .I Am °" "

. 143 '41• 17Ii

"me - I*2 I O3,I

,656 M o alI *_m *m: . • .. 1 . •. • • . .... . .....

W,.%, ~ 00 Arm

.....3 ,n O .5'. .

In 061 .all . 69. '9) 5.5

*716, 645 119 , 17 *1 8 6l' '61
0, .2""

ON ............,+]°"
02.0 ;. , , . .,. .... ... a-............ .m......

a1 ,67 0541m

MS.02 6 *

&13 IN .em ..• 4 . ..... o. ..a

as a --.- •- 0--1. •

Im7 am St4mct a0

ow 010, Ml ~

04I .4 "-114 I9 B •'

M7 67 aq 1' 4

. O 2..." " " %
66 .. a. .37- ., " - '

,A4 .ll7 I

.N3 N, 0

* am

.13. 'an* ~ u



1--7

011 I I m I n ia l m --7

91

oA 

.....

, ,on

. . .. .. ... .......... . .... . -,, o",

". . ..... ... . " "6

Sas

one, . I

.nv.

T 3 S

•]~L- -,- .... I

5i/ ___ "___._ ,___ .,,, f " "

"'' "" 3 S 0
"--• n n m i it I II -II I I0



-~T 3

.i-61. * 5Cr

2 T2S'_

TN3 
MM - j .. ...

"" I4*r

H?•

"*1 833t •

.. ? .. .. .. .3I

280 E 217000

SdXPLA
U ined f syt

-
-I\

i ,,

-I I I l l I I I I Ii I i



~,T

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

400 JiJ 
i i e

. .""" o09
i I, . C ,,. .,

I I.! .a . ... . U, i

v ,1 
an' " *"-'

C ,m• ) ,sm 'V

00 *, -.95 . V
/ .rt\ ,,,+ I ,\ (.. ,_\ .0 ____

SO .@E 74 1

li- 
I!

S .. ... ,I Cu -. +• • '-

r...<.._.i .. i • ..+.. U- -- ...... , "-

kI')/

''i' I(
DOE....,_. .... - ..... .-- .--. R-- R _, ..

217500 E 2180000 E• 2185000 E 219C

PLANATION
Containment system



om '- --

°' \ - 4 .

04.... , . *." K

,_.S ••1

S.... ....... 3 S

U3 .1 17C

I-

* 
*A

.. 44,

7,2

• •"" .. U - .
Z

~\fPrepl red for

Por ngrf

N ' o"

.1% snOR 53 gý
.55. L

1%31 1

E R67 j R6 W ____on.

vA500 EON 00 2900Ez
........ ... SOE

Pren. Prepared for
PrgamMngeOo



171

8 I f"
. ... ..... II-_- " '.,

. Denve wel

x Not classifie

( sites i ....e . -

Noe Fo ons wel, thA.cio ume

EXPI

,Unconfined flow system

Alluvial wells

- Denver wells

Not classified
(D.P. Associates, October 1991)

Note: Fo• onpost wells, the section number

the three-digit well number shown
(i.e., wells in Sec* n 3 -03001)



I I I Go

Si F

!ii ~ i iiJ

_- _- --- ....

75•000 E 2175000 E 2180000 E 2185000 E 2190001

q ; I IIt i Il l i II

NATI(DLANATION
Containment system

Physical barrier
Hydraulic barrier

Recharge trenches

ýcedes r precedes Barrier wall

I _

S. . .... . :: • ,' . : • •• .-



R 67 W,-6.W............

f z

Dr 
- Pr p rd f r

* Co
/ 

4

II

-- 18 17i

K.
SR67 b R 66\A ____---

E2190000 E 2195000 E 2200000 E

'repc Prepared for:
Program Manager for

D__ Rocky Mountain Arsenal
* Commerce City, Colorado

P re P ier Prepared by:
rrier Harding Lawson Associates

Plateches Plate 2
Winter Winter 1990/1991 Water-levelMonit 11 Monitoring Network, Unconfined
Groun Groundwater Flow System
-WAR GWAR FY91 /c',L

.............. _,


