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B.5.2 - ERM-Q CALCULATION TABLES 



TABLE B.5.1

COMPREHENSIVE ANALYTICAL DATA SET
ZONE 4 ERM-Q CALCULATIONS

NSB-NLON, GROTON, CONNECTICUT

1 of 7

ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4
PARAMETER ERM Z4-33 Z4-36 Z4-37 Z4-39 Z4-40 Z4-42 Z4-43 Z4-44

0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft
CAB-36 CAB-39 CAB-41 CAB-43 CAB-44 CAB-46 CAB-47 CAB-48

20030617 20030617 20030617 20030617 20030617 20030618 20030618 20030618
Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE 61.99 78.74 55.97 113.28 73.99 281.16 42.91 23.73
ACENAPHTHENE 146.56 102.01 101.87 69.11 451.68 3252.03 55.83 62.89
ACENAPHTHYLENE 32.44 41.69 42.32 62.42 55.49 72.34 28.12 14.43
ANTHRACENE 839.21 437.17 1044.15 303.65 1961.23 2693.41 585.41 349.54
FLUORENE 238.01 157.39 256.01 143.4 649.29 1851.37 132.32 103.9
NAPHTHALENE 136.21 202.38 116.25 181.77 140.38 418.56 79.65 44.68
PHENANTHRENE 1850.98 1139.08 1576.83 785.92 4692.76 11054.61  D 952.12 712.65
LOW MOLECULAR WEIGHT PAHS 3160 3305.4 2158.46 3193.4 1659.55 8024.82 19623.48 1876.36 1311.82
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE 2966.39 2100.75 6041.89 1460.46 6481.14 8873.83 2334.77 1041.23
BENZO(A)PYRENE 2367.77 1448.57 2790 1317.81 2864.75 2799.79 1598.58 762.89
CHRYSENE 3642.98 2498.25 6165.57 1459.52 6616.34 9647.16 3044.25 1370.2
DIBENZO(A,H)ANTHRACENE 326.64 229.36 319.97 198.14 337.14 280.48 199.73 108.26
FLUORANTHENE 6806.9 7124.44 14468.25  D 2375.87 17289.14  D 38620.01  D 3279.46 2358.31
PYRENE 6603.01 6347.87 9918.92  D 3200.83 11408.12  D 24456.92  D 4347.1 2002.7
HIGH MOLECULAR WEIGHT PAHS 9600 22713.69 19749.24 39704.6 10012.63 44996.63 84678.19 14803.89 7643.59
Pesticides/PCBs (µg/kg)
4,4'-DDD 4.35 39.01 4.36 14.14 4 4.05 3.52 1.92
4,4'-DDE 3.31 16.59 4.32 7.42 4.09 4.23 3.57 1.74
4,4'-DDT 0.99 0.71 1.27 0.49  J 1.01 1.06 0.74  J 0.38  J
TOTAL DDT 46.1 8.65 56.31 9.95 22.05 9.1 9.34 7.83 4.04
PCB-8 0.58  U 0.58  U 0.89  U 0.69  U 0.88  U 1.11  U 0.84  U 0.52  U
PCB-18 31.29 30.27 7.26 5.49 3.92 3.94 2.73 1.44
PCB-28 35.8 42.35 10.06 5.96 6.58 4.99 4.69 2.31
PCB-44 11.16 31.34 5.33 7.86 3.91 4.2 3.51 1.71
PCB-52 14.7 45.54 5.86 9.72 3.68 3.98 3.65 1.86
PCB-66 7.05 29.63 5.09 7.21 4.27 4.13 4.34 2.51
PCB-101 6.53 70.8 4.33 10.3 4.08 4.13 3.58 1.92
PCB-105 2.91 25.93 3.08 5.49 3.18 4.37 3.26 1.47
PCB-118 5.5 56.08 4.51 9.01 4.03 3.9 4.14 1.99
PCB-128 0.35  U 0.35  U 0.54  U 0.42  U 0.53  U 0.67  U 0.51  U 0.31  U
PCB-138 5.98 59.19 3.98 9.68 3.25 2.8 3.83 1.89
PCB-153 8.7 65.78 5.44 11.53 4.47 3.61 4.66 2.41
PCB-170 3.29 13.62 2.34 3.01 1.85 1.93 2.26 1.08
PCB-180 5.59 24.3 3.81 6.21 2.68 3.1 2.75 1.44
PCB-187 3.87 12.38 2.81 4.04 2.04 2.64 2.13 1.21
PCB-195 2.02 4.92 1.79 4.04 1.48 1.47 1.42 0.63
PCB-206 2.79 6.15 2.35 7.45 2.13 2.07 2.03 0.92
PCB-209 2.59 4.04 5.17 7.99 3.53 4.24 2.78 1.06
TOTAL PCB CONGENERS 180 300.47 1045.57 147.85 231.09 111.57 112.78 104.87 52.53
ALPHA-CHLORDANE 6 0.75 6.07 0.66  J 0.96 0.64  J 0.60  J 0.59  J 0.33  J
Inorganics (mg/kg)
ARSENIC 70 13.2 10.7 14.4 10.7 14.1 14.9 11.2 11.3
CADMIUM 9.6 1.58 3.49 0.674 1.41 0.56 0.519 0.439 0.297
CHROMIUM 370 263  B 364  B 98.2  B 125  B 98.8  B 101  B 93.5  B 71.1  B
COPPER 270 305 628 103 98.6 88.6 94.4 101 147
LEAD 218 345 1240 102 109 126 95.2 88.1 124
NICKEL 51.6 90.6 188 28.9 25.9 28.9 30 27.2 38.1
SELENIUM 1.4 1.13 2.24 0.915 0.89 0.931 1.02 0.811 0.661
ZINC 410 3310  B 4070  B 194  B 182  B 171  B 170  B 191  B 958  B

B Blank contamination
J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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COMPREHENSIVE ANALYTICAL DATA SET
ZONE 4 ERM-Q CALCULATIONS

NSB-NLON, GROTON, CONNECTICUT
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PARAMETER ERM

Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4
Z4-46 Z4-C1 Z4-C1 Z4-C1 Z4-C2 Z4-C2 Z4-S1 Z4-S2

0 - 0.17 ft 2 - 4 ft 4 - 5 ft 5.5 - 7.25 ft 2 - 4 ft 4 - 5.41 ft 0 - 1 ft 0 - 1 ft
CAB-50 DAD-8-0204 DAD-8-0405 DAD-8-0507 DAD-9-0204 DAD-9-0405 DAD-1 DAD-2

20030618 20041011 20041011 20041011 20041011 20041011 20041012 20041013

113.5 90 109.96 0.10  J 8.68 5.24 56.49 45.2
39.21 402.25 513.73 0.91  J 6.35 3.22 305.69 837.1
39.44 221.36 262.68 0.12  J 21.07 8.18 210.91 153.42

318.96 1970.89 990.78 0.20  J 41.45 17.83 1197.81 1382.52
80.41 264.14 293.64 0.18  J 12.52 6.17 366.68 392.7

185.11 193.87 216.55 0.36  J 25.37 18.59 284.4 83.6
605.08 1463.13 1762.59 0.35  J 67.81 30.8 2504.56 3169.96
1381.71 4605.64 4149.93 2.22 183.25 90.03 4926.54 6064.5

955.37 3646.51 2959.79 0.47  J 125.27 39.47 3537.48 2977.64
1054.17 2328.03 2175.85 0.43  J 194.61 71.26 2121.91 2426.48
1155.3 4138.77 3333.03 0.65  J 153.89 54.03 5039.4 3872.42
155.77 294.02 284.04 0.29  J 29.43 11.96 257.1 316.01
1535.05 8725.32 11841.93 1.29  J 199.44 72.56 10787.63 9175.89
2121.86 6588.42 9014.39 1.47  J 685.96 265.93 7471.9 6116.23
6977.52 25721.07 29609.03 4.6 1388.6 515.21 29215.42 24884.67

2.03 NA NA NA NA NA NA NA
1.1 8.59 10.85 0.06  UJ 0.82 0.34 2.47 3.3

0.52 2.07 2.17 0.06  UJ 0.14 0.07 2.7 1.93
3.65 10.66 13.02 0.06 0.96 0.41 5.17 5.23

0.57  U 3.52  NJ 11.17  NJ 0.08  UJ 0.41  NJ 0.22  NJ 1.29  NJ 0.25  U
1.3 6.13 26.54 0.06  UJ 1.11 0.47 2.34 15.43

1.57 10.94 30.54 0.06  UJ 1.97 0.84 3.69 17.41
2.14 8.83 16.86 0.05  UJ 1.83 0.81 3.5 6.79
2.68 9.59 21.71 0.06  UJ 2.34 0.98 2.43 7.37
2.11 11.69 17.62 0.07  UJ 2.41 1.08 3.8 6.98
2.14 11.47 16.22 0.07  UJ 2.96 1.22 2.11 3.41
2.33 3.36 4.94 0.05  UJ 1 0.44 0.82 1.88

2 9.16 12.97 0.07  UJ 2.04 0.89 1.73 2.9
0.34  U 4.08 5.76 0.05  UJ 0.74 0.35 1.29 1.42

2.34 9.17 13.92 0.07  UJ 2.07 0.88 1.81 3.55
2.76 12.58 19.45 0.08  UJ 2.52 1.07 2.53 4.89
1.4 2.32 4.24 0.07  UJ 0.49 0.15 0.71 1.72

2.33 5.15 9.02 0.07  UJ 0.99 0.46 1.14 2.82
1.81 4.3 6.53 0.06  UJ 0.68 0.31 0.91 2.21
2.72 NA NA NA NA NA NA NA
5.52 2.58 4.36 0.07  UJ 0.48 0.29 0.31 0.76
4.56 3.75 4.97 0.07  UJ 0.56 0.38 0.95 1.18
80.33 237.24 453.64 1.11 49.2 21.68 62.72 161.69
0.20  J 1.97 3.29 0.05  UJ 0.31 0.11 0.68 0.9

8.13 14.2 12.5 0.094 2.55 1.16 13.2 13.9
0.363 1.34 1.72 0.029 0.314 0.136 0.212 0.583

83.7  B 112 127 14.64 28.39 22.38 61.5 84.6
64.1 128 129 2.84 21.77 15.47 255 97.3  J
69.7 149  J 162  J 1.79  J 31.46  J 26.60  J 54.9 102  J
19.1 36.90  J 43.18  J 3.70  J 10.71  J 6.76  J 14.31 26.44
0.533 0.909 0.748 0.020  U 0.106 0.031 0.396  J 0.8
109  B 275  J 351  J 12.58  J 67.6  J 37.64  J 3707 321

B Blank contamination
J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4
Z4-S3 Z4-S4 Z4-S5 Z4-S6 Z4-S6R Z4-1 Z4-2 Z4-3
0 - 1 ft 0 - 1 ft 0 - 1 ft 0 - 1 ft 0 - 1 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft
DAD-3 DAD-4 DAD-5 DAD-6 DAD-6-D GAB-001 GAB-002 GAB-003

20041013 20041013 20041012 20041012 20041012 20070426 20070425 20070426

62.68 57.49 56.38 48.1 76.88 83.28  J 64.81 147.51
1059.35 956.93 59.71 39.34 59.34 343.72 231.87 1422.81
243.74 185.28 162.76 102.58 102.06 278.39 100.83 135.9
2016.07 1137.64 950.28 422.31 499.62 2388.42  J 662.59 1009.9
619.13 706.23 176.13 84.68 117.53 712.29 207.54 949.17
122.38 91.56 88.01 76.43 101.08 126.93 162.97 507.74
6401.38 4634.91 1124.54 515.4 724.41 3924.54 1153.73 3158.23

10524.73 7770.04 2617.81 1288.84 1680.92 7857.57 2584.34 7331.26

7278.68 4144.95 2678.41 1309.16 1612.68 4746.06 2169.44 1808.03
2927.8 2062.66 1721.85 1117.98 1294.67 3557.48 1510.61 1412
7556.92 4313.86 3452.61 1538.53 1747.12 5626.7 2627.16 1771.89
380.19 266.5 230.23 178.8 194.04 703.34  J 266.53 207.66

17702.57 10432.38 7091.56 2080.33 2534.65 9764.36 6102.24 6684.72
12314.22  J 9491.93  J 5097.67 2880.28 4125.34 10040.52 5786.98 5754.68
48160.38 30712.28 20272.33 9105.08 11508.5 34438.46 18462.96 17638.98

NA NA NA NA NA 2.3 10.28 3.29
3.43  J 3.15 3.82 4.99 7.46 5.1 13.42 5.7
0.15  U 1.1 2.67 2.97 5.72 2.49 3.53 3
3.505 4.25 6.49 7.96 13.18 9.89 27.23 11.99

2.75  NJ 0.23  U 1.81  NJ 0.61  NJ 0.14  U 12.76 10.34 7.72
6.36  J 1.94 2.33 1.57 2.61 14.4 16.48 6.3
9.03  J 4.19 5.08 2.96 3.7 14.93 18.17 9.66
6.14  J 3.42 3.84 4.87 7.72 7.32 14.55 5.95
5.21  J 2.89 3.64 8.8 14.83 9.59 17.38 8.57
1.96  J 5.62 5.8 4.5 6.62 6.78 15.51 6.51
4.01  J 3.27 3.73 14.41 30.07 12.74 17.89 9.64
3.39  J 3.42 1.48 4.15 7.97 1.78 6.86 1.88
2.38  J 2.5 3.47 10.38 16.55 5.44 15.98 6.03
1.24  J 1.38 1.69 3.24 5.48 2.61 3.96 3.4
2.53  J 2.55 3.72 11.3 21.65 6.46 15.39 6.82
3.15  J 3.14 4.65 14.76 36.43 9.06 14.03 8.76
0.95  J 0.82 1.05 1.91 6.12 2.5 3.93 2.25
1.87  J 1.59 2.37 3.48 14.69 4.45 7.56 4.26
1.67  J 1.53 2.24 2.58 10.09 3.43 5.31 3.2

NA NA NA NA NA 0.03  U 0.03  U 0.03  U
0.92  J 0.88 1.05 1.86 3.86 0.03  UJ 0.03  UJ 0.03  UJ
1.06  J 1.29 2.19 2.58 2.7 0.03  UJ 0.03  UJ 0.03  UJ
109.24 81.09 100.28 187.92 382.32 228.59 366.77 181.99
0.84  J 0.59 0.94 0.88 0.94 0.8 2.52 0.73

12.6 13.5 12.7 7.4 5.58 12.5 10.5 13.9
0.54 0.52 0.49 0.905 0.962 0.827 2.81 1.06
85.7 88 88.1 53.9 87.7 321 313 105

95.2  J 85.0  J 83.6 59.9 132  J 568 735 121
93.9  J 89.4  J 84.5 119 131  J 524 841 136
26.58 27.7 26.08 16.97 24.83 165 286 32.25
0.613 0.68 0.747  J 0.428  J 0.499 1.27 1.88 1.07
255 202 191 216 468 3068 3718 234

B Blank contamination
J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4
Z4-4 Z4-4 Z4-5 Z4-6 TRZ4-SD-001 TRZ4-SD-001 TRZ4-SD-001 TRZ4-SD-002

0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 2 - 4 ft 4 - 6 ft 0 - 1 ft 2 - 4 ft
GAB-004 GAB-004-D GAB-005 GAB-006 TRZ4-SD-001A-0204 TRZ4-SD-001A-0406 TRZ4-SD-001B-0001 TRZ4-SD-002A-0204
20070426 20070426 20070425 20070425 20081106 20081106 20081106 20081106

136.72 87.08 45.91 75.76 150 280 40 68
964.92 565.97 85.34 214.07 1800 6400 80 220
124.25 81.65 107.1 88.89 790 430 230 170
721.42 491.13 643.71 416.18 3900 3800 470 1700
529.19 321.95 148.44 194.06 1300 1800 120 380
369.35 267.18 91.28 111.41 580 930 98 66
2381.3 1234.25 1145.97 927.79 5800 6400 800 4300
5227.15 3049.21 2267.75 2028.16 14320 20040 1838 6904

1758.4 1195.68 1562.23 1068.78 8700 4600 1200 4600
1202.66 934.42 1229.58 1030.7 4500 2200 1100 3800
1739.25 1154.41 1750.84 1258.85 9800 5200 1800 5300
215.95 139.46 161.78 163.74 680  J 340 170 510
6420.66 3954.77 4407.07 2595.37 36000 26000 3100 12000
5564.57 3500.92 4500.55 2942.86 24000 17000 3700 11000

16901.49 10879.66 13612.05 9060.3 83680 55340 11070 37210

3.4 2.19 2.14 1.83 6.7  UJ 7  J 1.8  U 68  U
5.77 4.09 3.42 3.11 6.7  UJ 13 3.6  J 68  U
2.32 2.23 2.46 1.71 6.7  UJ 6.7  UJ 7.5  J 68  U
11.49 8.51 8.02 6.65 10.05 23.35 12 102
4.99 3.09 2.13 1.91 14  J 22  J 5.7 29  J
4.01 2.31 1.42 1.26 32  J 43  J 8.7 55  J
7.92 4.65 3.67 3.13 36  J 42  J 13  J 48  J
6.41 3.83 2.93 2.84 11  J 12  J 6.3 17  J
9.25 4.78 3.31 2.88 22 23 8  J 29
6.7 5.23 3.38 3.72 7.8  R 10  J 2.6  U 14  J

10.55 6.34 6.15 6.12 14 11  J 7.5  J 27
2.5 1.39 1.32 1.27 5.3  J 4.3  J 2.6  U 2.6  R

7.46 4.2 3.63 3.31 12  J 13  J 8  J 40  R
3.13 1.59 1.94 1.79 2.6  U 2.4  U 2.6  U 2.1  U
8.45 4.41 4.2 4.01 12  J 13  J 6.8  J 21  J
10.44 5.23 4.51 4.22 12 12  J 6.5 24
2.04 1.09 1.71 1.08 2.6  U 2.4  U 8.1  J 3.9  R
4.6 2.41 2.41 2.15 10 9.8 4.3  J 22  J

3.32 2.03 2.08 1.77 2.8  R 2.4  UJ 2.6  UJ 7.7  J
0.03  U 0.03  U 0.03  U 0.03  U 2.6  U 2.4  U 6.3 2.9  J
0.03  UJ 0.03  UJ 0.03  UJ 0.03  UJ 5.6 5  J 9.6 7.3  J
0.03  UJ 0.03  UJ 0.03  UJ 0.03  UJ 2.6  U 2.4  U 4.9  R 2.1  U
183.63 105.25 89.67 83.01 382.2 452.2 208 612
0.94 0.61 0.64 0.57 3.4  UJ 3.5  U 0.92  U 35  U

13 13.2 13.8 11 15.20  J 16.40  J 13.90  J 15.7
0.909 0.925 0.645 0.503 2.00  J 2.20  J 0.620  J 1.4
100 99.7 86.6 79.3 155  J 129  J 77.7  J 86.3
115 112 198 84 372  J 266  J 132  J 162  J
112 119 106 78.6 483  J 308  J 202  J 178  J

32.01 32.53 30.01 27.59 89.2 72.7 30.1 29.70  J
0.936 0.848 0.88 0.724 5.7 6.6 6 5.5
218 209 766 163 2110  J 652  J 264  J 323  J

B Blank contamination
J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4
TRZ4-SD-002 TRZ4-SD-002 TRZ4-SD-003 TRZ4-SD-003 TRZ4-SD-003 TRZ4-SD-004 TRZ4-SD-004 TRZ4-SD-004

4 - 6 ft 0 - 1 ft 2 - 4 ft 4 - 6 ft 0 - 1 ft 2 - 4 ft 4 - 6 ft 0 - 1 ft
TRZ4-SD-002A-0406 TRZ4-SD-002B-0001 TRZ4-SD-003A-0204 TRZ4-SD-003A-0406 TRZ4-SD-003B-0001 TRZ4-SD-004A-0204 TRZ4-SD-004A-0406 TRZ4-SD-004B-0001

20081106 20081106 20081106 20081106 20081106 20081107 20081107 20081107

170  J 35 43 65 26 60 210 8
520 350 300 800 140 93 1500 35

120  J 270 260 180 160 120 350 83
430 680 720 1100 440 320 1400 130
400 200 190 310 95 89 690 53

320  J 92 61  J 160 33 210 340 14
1000 1400 810 1700 520 280 2400 320
2960 3027 2384 4315 1414 1172 6890 643

470 2200 2600 1900 1800 890 3300 350
360 1600 1500 1300 1200 620 2100 360
500 3100 2400 1900 1600 870 3200 570
69 230 200 130 150 74 220 57

2100 6500 8200 7700 5200 3100 12000 990
1600 6600 6000 5700 4100 3300 8200 1100
5099 20230 20900 18630 14050 8854 29020 3427

35  U 34  U 86  U 11  U 75  U 2.4  J 9.9  J 0.9  U
97  J 34  U 86  U 23  J 75  U 1.8  J 14  J 0.52  J

130  J 44 86  UJ 11  UJ 75  UJ 4.2  J 13  J 0.9  UJ
244.5 78 129 34 112.5 8.4 36.9 1.42

84 7.8 16 14  J 7.7  J 2.9 16  J 2.4  J
140  J 20  J 36  J 27  J 22  J 4.9  J 29  J 2.5
150  J 20  J 46  J 28  J 28  J 5  J 31  J 1.7  R

51 13  J 15  J 10  J 8  J 2.1  J 12  J 4  J
63 24 21  J 15  J 10  J 5  J 21 1.7  R

36  J 2  U 13  J 6.8  J 8.9  J 1.3  U 14  J 1.4  U
28  J 28 11  J 11  J 6.2  J 5.5 21  J 3.3  J
11  J 10  J 4.2  J 2.7  J 2.9  J 1.3  U 2.5  R 1.4  U
50  R 43  J 20  J 11  J 6.8  J 4.4 16  J 2.5  J
2.1  U 4.4  J 2.6  U 1.7  U 2.2  U 1.3  U 2  R 1.4  U
33  J 22 12  J 8.7  J 6.9  J 6.1  J 17  J 1.7
36 19 14 9.8 7.8 5.4 18  J 1.6  J

23  J 6.4 2.6  R 7.6  J 2.4  R 1.3  U 4.8  R 1.4  U
33 6 8.5  J 7.6  J 5.1  J 3.2 21  J 1.4  U

9.6  J 3.2  J 5.2  J 3.2  J 2.2  U 1.3  U 5.5  J 1.4  U
4.3  J 2  U 2.6  U 1.7  U 2.2  U 1.3  U 1.7  U 1.4  U
9.3  J 2.3  J 5  J 6.6  J 5.1  J 3 5.2 3.4  J
3.6  R 4 4.8  J 1.5  R 2.8  J 1.7  J 2.5  J 4.1  J
1424.5 470.2 468.6 341.4 263 106.2 460.1 60.8
18  U 17  U 44  UJ 5.8  U 38  U 0.46  J 2.3 0.47  U

12.3 11.1 17.2 6.6 13.4 4.70  J 10.90  J 4.10  J
2.4 0.9 0.83 0.62 0.61 0.470  J 1.50  J 0.190  J
128 81.7 85.1 76.9 66.5 52.4  J 85.3  J 40.20  J

171  J 183  J 132  J 174  J 109  J 92.1  J 165  J 100  J
187  J 223  J 162  J 206  J 108  J 157  J 400  J 127  J

30.10  J 41.50  J 30.80  J 58.1  J 25.20  J 28.10  J 24.70  J 40.50  J
6.1 5 6.2 4 5 2.6 4.7 2.6

292  J 523  J 242  J 665  J 239  J 273  J 256  J 359  J

B Blank contamination
J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4 ZONE-4
TRZ4-SD-005 TRZ4-SD-005 TRZ4-SD-005 TRZ4-SD-006 TRZ4-SD-006 TRZ4-SD-006 TRZ4-SD-007 TRZ4-SD-007

2 - 4 ft 4 - 6 ft 0 - 1 ft 2 - 4 ft 4 - 6 ft 0 - 1 ft 2 - 4 ft 4 - 6 ft
TRZ4-SD-005A-0204 TRZ4-SD-005A-0406 TRZ4-SD-005B-0001 TRZ4-SD-006A-0204 TRZ4-SD-006A-0406 TRZ4-SD-006B-0001 TRZ4-SD-007A-0204 TRZ4-SD-007A-0406

20081106 20081106 20081106 20081106 20081106 20081106 20081106 20081106

67 1400 15 24 34 25 6.9  U 6.7  U
540 9900 25 200 68 59 6.9  U 6.7  U
230 390  J 160 110 77 140 14 6.7  U

1700 2600 320 270 310 400 27 6.7  U
500 6800 65 95 66 99 7.2 6.7  U
100 3400 33 42 130 63 8.8 6.7  U

1100 17000 320 510 270 630 27 6.7  U
4237 41490 938 1251 955 1416 90.9 23.45

1700 3200 1200 570 800 1400 74 6.7  U
1000 1700 920 470 430 940 83 6.7  U
2300 3700 1300 590 780 1500 99 6.7  U
150 110 130 75 76 140 15 6.7  U

4500 19000 2300 2500 2700 3300 160 10
4500 12000 2900 2000 2300 4300 240 12
14150 39710 8750 6205 7086 11580 671 35.4

16  U 38  U 43  U 90  U 27  U 50  U 6.8  U 6.6  U
27 42  J 43  U 90  U 27  U 50  U 6.8  U 6.6  U

150  J 38  UJ 45  J 90  UJ 36  J 50  UJ 6.8  U 6.6  U
185 80 88 135 63 75 10.2 9.9
13  J 46  J 9.3  J 28 80 3.9  J 2.1  U 2  U
27  J 84  J 23  J 67  J 130  J 4.6  R 2.1  U 2  U
33  J 80  J 35  J 97  J 120  J 27  J 2.1  UJ 2  UJ
9.4  J 27  J 21 28  J 40 11  J 2.1  U 2  U
12  J 63  J 15  J 51 48 13  J 2.1  U 2  U
7.1  J 2.3  UJ 13  J 14  R 28  J 7.1  R 2.1  UJ 2  UJ
9.1  J 72  J 9.9  J 26  J 22  J 10  J 2.1  U 2  U
3  J 11  R 3.7  J 9.3  J 3.9  R 2.9  U 2.1  U 2  U

8.7  J 59  J 7.7 16  J 11  R 8  J 2.1  U 2  U
2.3  U 10  J 2.6  U 2.9  R 1.6  U 2.9  U 2.1  U 4.9  J
9.5  J 70  J 9.5  J 22  J 19  J 8.5 2.1  U 2  U
9.9 76 8.3  J 23 25 6.7 2.1  U 2  U

7.1  J 18  J 2.6  U 5.3  R 17  J 2.9  U 2.1  U 2  U
5.2  J 27 4.8  J 12  J 21 4.1  J 2.1  U 2  U
2.4  J 13  J 2.6  U 3.7  R 12  J 2.9  U 2.1  U 2  U
2.3  U 3.3 2.6  U 2.8  U 2.7  J 2.9  U 2.1  U 2  U

5.5 7.9 4.6  J 5.6  J 9.9 6.9  J 2.1  U 2.2  J
4  J 2.3  U 3  J 2.8  U 6  J 7.4 2.4 2  U

336.4 1317 346 775.4 1162.8 227.5 40.5 46.2
8  U 20  U 22  U 46  U 14  U 26  U 3.5  U 3.4  U

16.1 13.2 17.1 16.8 8.1 13.9 9.3 8.6
1.1 1.9 0.81 2.6 1.3 0.61 0.25 0.25
115 109 81 134 72.9 69.7 38.1 36.8

348  J 212  J 144  J 202  J 113  J 104  J 27.10  J 14.50  J
248  J 288  J 158  J 197  J 147  J 101  J 21.20  J 7.60  J
61.1  J 34.80  J 30.00  J 46.90  J 20.80  J 26.90  J 20.90  J 21.30  J

6.7 5.7 6.7 6.7 3.8 6.3 4.3 5.5
730  J 367  J 240  J 353  J 209  J 185  J 68.9  J 52.4  J

B Blank contamination
J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

ZONE-4 ZONE-4 ZONE-4 ZONE-4
TRZ4-SD-007 TRZ4-SD-008 TRZ4-SD-008 TRZ4-SD-008

0 - 1 ft 2 - 4 ft 4 - 6 ft 0 - 1 ft
TRZ4-SD-007B-0001 TRZ4-SD-008A-0204 TRZ4-SD-008A-0406 TRZ4-SD-008B-0001

20081106 20081106 20081106 20081106

39  J 22 43 29
85 49 300 33

240  J 130 200 140
540 300 400 260
130 68 190 60

190  J 28 57 67
500 380 680 310

1724 977 1870 899

1800 740 1100 700
1200 510 640 640
2100 740 730 730
180 88 110 110

3100 3300 4000 1300
5400 2500 3100 2400
13780 7878 9680 5880

46  U 88  U 18  J 9.7  U
46  U 88  U 36  J 11  J
68  J 88  UJ 35  J 9.7  UJ
114 132 89 20.7
9.9 3.6  J 12  J 2.9  U

15  J 12  J 14  J 4.5  R
16  J 20  J 25  J 22  J
6.7 7.9  J 9.4  J 11  J
11 9.7  J 17  J 11  J

2.8  UJ 16  J 9  J 2.9  UJ
9.2  J 12  J 13  J 6.9  J
3.3  J 2.9  J 3.7  J 2.9  U
7.6  J 19  J 14  J 17  J
2.8  U 2.6  U 2.6  U 2.9  U

8.5 10  J 14  J 7.3
8.6 12 13 7.3

8.7  J 2.8  R 2.6  U 3.1  R
5.7 6.5 7.3 4.4  J

2.8  U 2.6  U 2.6  U 2.9  U
2.8  U 2.6  U 2.6  U 2.9  U

8.3 4.7 5.9  J 3.8  J
3.7  R 2.6  U 2.6  U 2.9  U
248.2 283 327.6 201.7
24  U 45  U 6  J 5  U

16.4 15.3 17 14.3
0.81 0.99 1.4 0.7
91.5 86.1 100 76.9

165  J 141  J 166  J 118  J
148  J 122  J 148  J 105  J

35.00  J 36.50  J 39.70  J 29.00  J
6.5 6.6 5.7 6.3

224  J 211  J 260  J 206  J

B Blank contamination
J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
ARSENIC (mg/kg) 70 13.2 0.189 10.7 0.153 14.4 0.206 10.7 0.153
CADMIUM (mg/kg) 9.6 1.58 0.165 3.49 0.364 0.674 0.070 1.41 0.147
CHROMIUM (mg/kg) 370 263  B 0.711 364  B 0.984 98.2  B 0.265 125  B 0.338
COPPER (mg/kg) 270 305 1.130 628 2.326 103 0.381 98.6 0.365
LEAD (mg/kg) 218 345 1.583 1240 5.688 102 0.468 109 0.500
NICKEL (mg/kg) 51.6 90.6 1.756 188 3.643 28.9 0.560 25.9 0.502
SELENIUM (mg/kg) 1.4 1.13 0.807 2.24 1.600 0.915 0.654 0.89 0.636
ZINC (mg/kg) 410 3310  B 8.073 4070  B 9.927 194  B 0.473 182  B 0.444
TOTAL PCB CONGENERS (µg/kg) 180 300.47 1.669 1045.57 5.809 147.85 0.821 231.09 1.284
ALPHA-CHLORDANE (µg/kg) 6 0.75 0.125 6.07 1.012 0.66  J 0.110 0.96 0.160
TOTAL DDT (µg/kg) 46.1 8.65 0.188 56.31 1.221 9.95 0.216 22.05 0.478
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600 22713.69 2.366 19749.24 2.057 39704.6 4.136 10012.63 1.043
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160 3305.4 1.046 2158.46 0.683 3193.4 1.011 1659.55 0.525

Total ERM-Q 1.524 2.728 0.721 0.506

20030617 20030617 20030617 20030617
CAB-36 CAB-39 CAB-41 CAB-43
Z4-33 Z4-36 Z4-37 Z4-39
ZONE-4 ZONE-4 ZONE-4 ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT

Page 2 of 13

PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
14.1 0.201 14.9 0.213 11.2 0.160 11.3 0.161
0.56 0.058 0.519 0.054 0.439 0.046 0.297 0.031

98.8  B 0.267 101  B 0.273 93.5  B 0.253 71.1  B 0.192
88.6 0.328 94.4 0.350 101 0.374 147 0.544
126 0.578 95.2 0.437 88.1 0.404 124 0.569
28.9 0.560 30 0.581 27.2 0.527 38.1 0.738

0.931 0.665 1.02 0.729 0.811 0.579 0.661 0.472
171  B 0.417 170  B 0.415 191  B 0.466 958  B 2.337
111.57 0.620 112.78 0.627 104.87 0.583 52.53 0.292
0.64  J 0.107 0.60  J 0.100 0.59  J 0.098 0.33  J 0.055

9.1 0.197 9.34 0.203 7.83 0.170 4.04 0.088
44996.63 4.687 84678.19 8.821 14803.89 1.542 7643.59 0.796
8024.82 2.540 19623.48 6.210 1876.36 0.594 1311.82 0.415

0.864 1.462 0.446 0.515

20030617 20030618 20030618 20030618
CAB-44 CAB-46 CAB-47 CAB-48
Z4-40 Z4-42 Z4-43 Z4-44
ZONE-4 ZONE-4 ZONE-4 ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
8.13 0.116 14.2 0.203 12.5 0.179 0.094 0.001

0.363 0.038 1.34 0.140 1.72 0.179 0.029 0.003
83.7  B 0.226 112 0.303 127 0.343 14.64 0.040

64.1 0.237 128 0.474 129 0.478 2.84 0.011
69.7 0.320 149  J 0.683 162  J 0.743 1.79  J 0.008
19.1 0.370 36.90  J 0.715 43.18  J 0.837 3.70  J 0.072

0.533 0.381 0.909 0.649 0.748 0.534 0.020  U 0.007
109  B 0.266 275  J 0.671 351  J 0.856 12.58  J 0.031
80.33 0.446 237.24 1.318 453.64 2.520 1.11 0.006
0.20  J 0.033 1.97 0.328 3.29 0.548 0.05  UJ 0.004
3.65 0.079 10.66 0.231 13.02 0.282 0.06 0.001

6977.52 0.727 25721.07 2.679 29609.03 3.084 4.6 0.000
1381.71 0.437 4605.64 1.457 4149.93 1.313 2.22 0.001

0.283 0.758 0.915 0.014

20030618 20041011 20041011 20041011
CAB-50 DAD-8-0204 DAD-8-0405 DAD-8-0507
Z4-46 Z4-C1 Z4-C1 Z4-C1
ZONE-4 ZONE-4 ZONE-4 ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
2.55 0.036 1.16 0.017 13.2 0.189 13.9 0.199

0.314 0.033 0.136 0.014 0.212 0.022 0.583 0.061
28.39 0.077 22.38 0.060 61.5 0.166 84.6 0.229
21.77 0.081 15.47 0.057 255 0.944 97.3  J 0.360

31.46  J 0.144 26.60  J 0.122 54.9 0.252 102  J 0.468
10.71  J 0.208 6.76  J 0.131 14.31 0.277 26.44 0.512
0.106 0.076 0.031 0.022 0.396  J 0.283 0.8 0.571
67.6  J 0.165 37.64  J 0.092 3707 9.041 321 0.783
49.2 0.273 21.68 0.120 62.72 0.348 161.69 0.898
0.31 0.052 0.11 0.018 0.68 0.113 0.9 0.150
0.96 0.021 0.41 0.009 5.17 0.112 5.23 0.113

1388.6 0.145 515.21 0.054 29215.42 3.043 24884.67 2.592
183.25 0.058 90.03 0.028 4926.54 1.559 6064.5 1.919

0.105 0.057 1.258 0.681

20041011 20041011 20041012 20041013
DAD-9-0204 DAD-9-0405 DAD-1 DAD-2

Z4-C2 Z4-C2 Z4-S1 Z4-S2
ZONE-4 ZONE-4 ZONE-4 ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
12.6 0.180 13.5 0.193 12.7 0.181 7.4 0.106
0.54 0.056 0.52 0.054 0.49 0.051 0.905 0.094
85.7 0.232 88 0.238 88.1 0.238 53.9 0.146

95.2  J 0.353 85.0  J 0.315 83.6 0.310 59.9 0.222
93.9  J 0.431 89.4  J 0.410 84.5 0.388 119 0.546
26.58 0.515 27.7 0.537 26.08 0.505 16.97 0.329
0.613 0.438 0.68 0.486 0.747  J 0.534 0.428  J 0.306
255 0.622 202 0.493 191 0.466 216 0.527

109.24 0.607 81.09 0.451 100.28 0.557 187.92 1.044
0.84  J 0.140 0.59 0.098 0.94 0.157 0.88 0.147
3.505 0.076 4.25 0.092 6.49 0.141 7.96 0.173

48160.38 5.017 30712.28 3.199 20272.33 2.112 9105.08 0.948
10524.73 3.331 7770.04 2.459 2617.81 0.828 1288.84 0.408

0.923 0.694 0.497 0.384

20041013 20041013 20041012 20041012
DAD-3 DAD-4 DAD-5 DAD-6
Z4-S3 Z4-S4 Z4-S5 Z4-S6
ZONE-4 ZONE-4 ZONE-4 ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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ZONE 4 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
5.58 0.080 12.5 0.179 10.5 0.150 13.9 0.199

0.962 0.100 0.827 0.086 2.81 0.293 1.06 0.110
87.7 0.237 321 0.868 313 0.846 105 0.284

132  J 0.489 568 2.104 735 2.722 121 0.448
131  J 0.601 524 2.404 841 3.858 136 0.624
24.83 0.481 165 3.198 286 5.543 32.25 0.625
0.499 0.356 1.27 0.907 1.88 1.343 1.07 0.764
468 1.141 3068 7.483 3718 9.068 234 0.571

382.32 2.124 228.59 1.270 366.77 2.038 181.99 1.011
0.94 0.157 0.8 0.133 2.52 0.420 0.73 0.122

13.18 0.286 9.89 0.215 27.23 0.591 11.99 0.260
11508.5 1.199 34438.46 3.587 18462.96 1.923 17638.98 1.837
1680.92 0.532 7857.57 2.487 2584.34 0.818 7331.26 2.320

0.599 1.917 2.278 0.706

DAD-6-D
20070426 20070425 2007042620041012
GAB-001 GAB-002 GAB-003

ZONE-4
Z4-1 Z4-2 Z4-3Z4-S6R

ZONE-4 ZONE-4 ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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ZONE 4 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
13 0.186 13.2 0.189 13.8 0.197 11 0.157

0.909 0.095 0.925 0.096 0.645 0.067 0.503 0.052
100 0.270 99.7 0.269 86.6 0.234 79.3 0.214
115 0.426 112 0.415 198 0.733 84 0.311
112 0.514 119 0.546 106 0.486 78.6 0.361

32.01 0.620 32.53 0.630 30.01 0.582 27.59 0.535
0.936 0.669 0.848 0.606 0.88 0.629 0.724 0.517
218 0.532 209 0.510 766 1.868 163 0.398

183.63 1.020 105.25 0.585 89.67 0.498 83.01 0.461
0.94 0.157 0.61 0.102 0.64 0.107 0.57 0.095

11.49 0.249 8.51 0.185 8.02 0.174 6.65 0.144
16901.49 1.761 10879.66 1.133 13612.05 1.418 9060.3 0.944
5227.15 1.654 3049.21 0.965 2267.75 0.718 2028.16 0.642

0.627 0.479 0.593 0.372

20070425 2007042520070426 20070426
GAB-005 GAB-006GAB-004 GAB-004-D

Z4-5 Z4-6Z4-4 Z4-4
ZONE-4 ZONE-4ZONE-4 ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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ZONE 4 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
15.20  J 0.217 16.40  J 0.234 13.90  J 0.199 15.7 0.224
2.00  J 0.208 2.20  J 0.229 0.620  J 0.065 1.4 0.146
155  J 0.419 129  J 0.349 77.7  J 0.210 86.3 0.233
372  J 1.378 266  J 0.985 132  J 0.489 162  J 0.600
483  J 2.216 308  J 1.413 202  J 0.927 178  J 0.817
89.2 1.729 72.7 1.409 30.1 0.583 29.70  J 0.576
5.7 4.071 6.6 4.714 6 4.286 5.5 3.929

2110  J 5.146 652  J 1.590 264  J 0.644 323  J 0.788
382.2 2.123 452.2 2.512 208 1.156 612 3.400

3.4  UJ 0.283 3.5  U 0.292 0.92  U 0.077 35  U 2.917
10.05 0.218 23.35 0.507 12 0.260 102 2.213
83680 8.717 55340 5.765 11070 1.153 37210 3.876
14320 4.532 20040 6.342 1838 0.582 6904 2.185

2.404 2.026 0.818 1.685

20081106 20081106 20081106
TRZ4-SD-001A-0406 TRZ4-SD-001B-0001 TRZ4-SD-002A-0204

TRZ4-SD-001 TRZ4-SD-001 TRZ4-SD-002
ZONE-4 ZONE-4 ZONE-4ZONE-4

TRZ4-SD-001A-0204
TRZ4-SD-001

20081106

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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ZONE 4 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
12.3 0.176 11.1 0.159 17.2 0.246 6.6 0.094
2.4 0.250 0.9 0.094 0.83 0.086 0.62 0.065
128 0.346 81.7 0.221 85.1 0.230 76.9 0.208

171  J 0.633 183  J 0.678 132  J 0.489 174  J 0.644
187  J 0.858 223  J 1.023 162  J 0.743 206  J 0.945

30.10  J 0.583 41.50  J 0.804 30.80  J 0.597 58.1  J 1.126
6.1 4.357 5 3.571 6.2 4.429 4 2.857

292  J 0.712 523  J 1.276 242  J 0.590 665  J 1.622
1424.5 7.914 470.2 2.612 468.6 2.603 341.4 1.897
18  U 1.500 17  U 1.417 44  UJ 3.667 5.8  U 0.483
244.5 5.304 78 1.692 129 2.798 34 0.738
5099 0.531 20230 2.107 20900 2.177 18630 1.941
2960 0.937 3027 0.958 2384 0.754 4315 1.366

1.854 1.278 1.493 1.076

20081106 20081106 20081106 20081106
TRZ4-SD-002B-0001 TRZ4-SD-003A-0204 TRZ4-SD-003A-0406TRZ4-SD-002A-0406

TRZ4-SD-002 TRZ4-SD-002 TRZ4-SD-003 TRZ4-SD-003
ZONE-4 ZONE-4 ZONE-4ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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ZONE 4 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
13.4 0.191 4.70  J 0.067 10.90  J 0.156 4.10  J 0.059
0.61 0.064 0.470  J 0.049 1.50  J 0.156 0.190  J 0.020
66.5 0.180 52.4  J 0.142 85.3  J 0.231 40.20  J 0.109

109  J 0.404 92.1  J 0.341 165  J 0.611 100  J 0.370
108  J 0.495 157  J 0.720 400  J 1.835 127  J 0.583

25.20  J 0.488 28.10  J 0.545 24.70  J 0.479 40.50  J 0.785
5 3.571 2.6 1.857 4.7 3.357 2.6 1.857

239  J 0.583 273  J 0.666 256  J 0.624 359  J 0.876
263 1.461 106.2 0.590 460.1 2.556 60.8 0.338

38  U 3.167 0.46  J 0.077 2.3 0.383 0.47  U 0.039
112.5 2.440 8.4 0.182 36.9 0.800 1.42 0.031
14050 1.464 8854 0.922 29020 3.023 3427 0.357
1414 0.447 1172 0.371 6890 2.180 643 0.203

1.150 0.502 1.261 0.433

20081106 20081107 20081107 20081107
TRZ4-SD-004A-0204 TRZ4-SD-004A-0406 TRZ4-SD-004B-0001TRZ4-SD-003B-0001

TRZ4-SD-003 TRZ4-SD-004 TRZ4-SD-004 TRZ4-SD-004
ZONE-4 ZONE-4 ZONE-4ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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ZONE 4 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY 
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
16.1 0.230 13.2 0.189 17.1 0.244 16.8 0.240
1.1 0.115 1.9 0.198 0.81 0.084 2.6 0.271
115 0.311 109 0.295 81 0.219 134 0.362

348  J 1.289 212  J 0.785 144  J 0.533 202  J 0.748
248  J 1.138 288  J 1.321 158  J 0.725 197  J 0.904
61.1  J 1.184 34.80  J 0.674 30.00  J 0.581 46.90  J 0.909

6.7 4.786 5.7 4.071 6.7 4.786 6.7 4.786
730  J 1.780 367  J 0.895 240  J 0.585 353  J 0.861
336.4 1.869 1317 7.317 346 1.922 775.4 4.308
8  U 0.667 20  U 1.667 22  U 1.833 46  U 3.833
185 4.013 80 1.735 88 1.909 135 2.928

14150 1.474 39710 4.136 8750 0.911 6205 0.646
4237 1.341 41490 13.130 938 0.297 1251 0.396

1.554 2.801 1.125 1.630

20081106 20081106 20081106 20081106
TRZ4-SD-005A-0406 TRZ4-SD-005B-0001 TRZ4-SD-006A-0204TRZ4-SD-005A-0204

TRZ4-SD-005 TRZ4-SD-005 TRZ4-SD-005 TRZ4-SD-006
ZONE-4 ZONE-4 ZONE-4ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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ZONE 4 ERM-Q CALCULATIONS
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NSB-NLON, GROTON, CONNECTICUT
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
8.1 0.116 13.9 0.199 9.3 0.133 8.6 0.123
1.3 0.135 0.61 0.064 0.25 0.026 0.25 0.026
72.9 0.197 69.7 0.188 38.1 0.103 36.8 0.099

113  J 0.419 104  J 0.385 27.10  J 0.100 14.50  J 0.054
147  J 0.674 101  J 0.463 21.20  J 0.097 7.60  J 0.035

20.80  J 0.403 26.90  J 0.521 20.90  J 0.405 21.30  J 0.413
3.8 2.714 6.3 4.500 4.3 3.071 5.5 3.929

209  J 0.510 185  J 0.451 68.9  J 0.168 52.4  J 0.128
1162.8 6.460 227.5 1.264 40.5 0.225 46.2 0.257
14  U 1.167 26  U 2.167 3.5  U 0.292 3.4  U 0.283

63 1.367 75 1.627 10.2 0.221 9.9 0.215
7086 0.738 11580 1.206 671 0.070 35.4 0.004
955 0.302 1416 0.448 90.9 0.029 23.45 0.007

1.169 1.037 0.380 0.429

20081106 20081106 20081106 20081106
TRZ4-SD-006B-0001 TRZ4-SD-007A-0204 TRZ4-SD-007A-0406TRZ4-SD-006A-0406

TRZ4-SD-006 TRZ4-SD-006 TRZ4-SD-007 TRZ4-SD-007
ZONE-4 ZONE-4 ZONE-4ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit
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PARAMETER ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHS (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHS (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
16.4 0.234 15.3 0.219 17 0.243 14.3 0.204
0.81 0.084 0.99 0.103 1.4 0.146 0.7 0.073
91.5 0.247 86.1 0.233 100 0.270 76.9 0.208

165  J 0.611 141  J 0.522 166  J 0.615 118  J 0.437
148  J 0.679 122  J 0.560 148  J 0.679 105  J 0.482

35.00  J 0.678 36.50  J 0.707 39.70  J 0.769 29.00  J 0.562
6.5 4.643 6.6 4.714 5.7 4.071 6.3 4.500

224  J 0.546 211  J 0.515 260  J 0.634 206  J 0.502
248.2 1.379 283 1.572 327.6 1.820 201.7 1.121
24  U 2.000 45  U 3.750 6  J 1.000 5  U 0.417
114 2.473 132 2.863 89 1.931 20.7 0.449

13780 1.435 7878 0.821 9680 1.008 5880 0.613
1724 0.546 977 0.309 1870 0.592 899 0.284

1.197 1.299 1.060 0.758

20081106 20081106 20081106 20081106
TRZ4-SD-008A-0204 TRZ4-SD-008A-0406 TRZ4-SD-008B-0001TRZ4-SD-007B-0001

TRZ4-SD-007 TRZ4-SD-008 TRZ4-SD-008 TRZ4-SD-008
ZONE-4 ZONE-4 ZONE-4ZONE-4

J Estimated value
NA Not analyzed
U Undetected at indicated analytical detection limit



TABLE B.5.3

COMPREHENSIVE SEDIMENT ANALYTICAL DATA SET
INNER AND OUTER PIER 1 ERM-Q CALCULATIONS

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

1 of 8
INNER PIER 1 INNER PIER 1 INNER PIER 1 INNER PIER 1 INNER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1

SBP-1 SBP-2 SBP-3 SBP-4 SBP-4 SBP-5 SBP-6 SBP-7
PARAMETER 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0.75 - 1.0 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SBP-1-GRAB SBP-2-GRAB SBP-3-GRAB SBP-4-GRAB SBP-4-CORE SBP-5-GRAB SBP-6-GRAB SBP-7-GRAB
ERM 19991028 19991028 19991028 19991028 19991028 19991028 19991028 19991028

Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE 310  U 14 60  U 8 38  U 10 10 69  U
ACENAPHTHENE 4000 64 630 36 74 17 16 300
ACENAPHTHYLENE 380 140 330 49 80 81 55 79
ANTHRACENE 22000 780 3700 290 2500 250 180 1300
FLUORENE 6100 120 860 43 120 29 24 230
NAPHTHALENE 310  U 29 93 13 38  U 38 21 69  U
PHENANTHRENE 65000 1300 13000 1100 2900 370 360 5700
LOW MOLECULAR WEIGHT PAHS 3160 97790 2447 18643 1539 5712 795 666 7678
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE 22000 1500 6200 910 3000 630 430 6300
BENZO(A)PYRENE 13000 1200 3900 940 2600 610 390 5300
CHRYSENE 24000 1800 8500 1300 4900 730 850 8200
DIBENZO(A,H)ANTHRACENE 1600 180 580 150 400 89 58 1000
FLUORANTHENE 68000 3600 18000 2200 6900 1200 990 12000
PYRENE 56000 2300 15000 2100 7000 810 790 9400
HIGH MOLECULAR WEIGHT PAHS 9600 184600 10580 52180 7600 24800 4069 3508 42200
Pesticides/PCBs (µg/kg)
4,4'-DDD 16  U 2.2  U 2.4  U 8.1 15  U 1.5  U 1.5  U 17
4,4'-DDE 16  U 2.2  U 2.4  U 0.90  U 15  U 1.5  U 1.5  U 1.4  U
4,4'-DDT 16  U 2.2  U 2.4  U 0.90  U 15  U 1.5  U 1.5  U 1.4  U
TOTAL DDT 46.1 24 3.3 3.6 9 22.5 2.25 2.25 18.4
PCB-8 16  U 2.2  U 2.4  U 1  U 15  U 1.5  U 1.5  U 1.4  U
PCB-18 16  U 2.2  U 2.4  U 1  U 15  U 1.5  U 1.5  U 1.4  U
PCB-28 16  U 2.2  U 2.4  U 0.99  U 15  U 1.5  U 1.5  U 1.4  U
PCB-44 230 2.2  U 2.4  U 2.6  U 15  U 1.5  U 1.5  U 1.4  U
PCB-52 340 5.2 6.9 3.2  U 33 1.5  U 1.5  U 1.4  U
PCB-66 310 2.2  U 9.3 3  U 20 1.5  U 1.5  U 1.4  U
PCB-101 470 23 86 16 130 6.6 2.2 18
PCB-105 410 4.8 24 4.8 50 2.1 1.5  U 1.4  U
PCB-118 603 13 41 7.6  U 92 1.5  U 1.5  U 1.4  U
PCB-128 220 2.8 6 0.90  U 26 1.5  U 1.5  U 1.4  U
PCB-138 590 18 52 6.8 120 2.3 1.5  U 1.4  U
PCB-153 560 10 39 7.9 73 3.5 1.5  U 11
PCB-170 84 2.2  U 32 2.1 15  U 1.6 1.5  U 1.4  U
PCB-180 150 2.2  U 5.2 0.90  U 15  U 1.5  U 1.5  U 1.4  U
PCB-187 58 2.2  U 2.4  U 0.90  U 15 1.5  U 1.5  U 1.4  U
PCB-195 16  U 2.2  U 2.4  U 0.90  U 15  U 1.5  U 1.5  U 1.4  U
PCB-206 16  U 2.2  U 2.4  U 0.90  U 15  U 1.5  U 1.5  U 1.4  U
PCB-209 16  U 8 59 16 15  U 6 5 42
TOTAL PCB CONGENERS 180 8146 191.6 737.6 131.09 1253 62.2 38.4 163
ALPHA-CHLORDANE 6 16  U 2.2  U 2.4  U 0.90  U 15  U 1.5  U 1.5  U 1.4  U
Inorganics (mg/kg)
ARSENIC 70 16 16 19 14 13 12 13 8.3
CADMIUM 9.6 0.94 0.88 0.64 0.34 0.39 0.5 0.42 0.91
CHROMIUM 370 130 71 100 58 64 61 58 39
COPPER 270 980 430 870 300 570 120 79 140
LEAD 218 620 290 350 330 350 110 86 100
NICKEL 51.6 130 53 89 56 120 25 22 14
SELENIUM 1.4 NA NA NA NA NA NA NA NA
ZINC 410 1900 690 970 1200 1900 220 160 250

B   Blank contamination
J   Estimated value
NA Not analyzed
U   Undetected at indicated analytical detection limit



TABLE B.5.3

COMPREHENSIVE SEDIMENT ANALYTICAL DATA SET
INNER AND OUTER PIER 1 ERM-Q CALCULATIONS

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

2 of 8

PARAMETER

ERM
Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

INNER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 INNER PIER 1 INNER PIER 1 INNER PIER 1 OUTER PIER 1
P1-48 P1-50 P1-53 P1-55 P1-C2 P1-C2 P1-C2 P1-C3

0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 0.17 ft 0 - 2.0 ft 2.0 - 4.0 ft 4.0 - 5.0 ft 0 - 2.58 ft
CAB-53 CAB-56 CAB-59 CAB-61 DAD-28-0002 DAD-28-0204 DAD-28-0405 DAD-29 -0003

20030617 20030617 20030617 20030617 20041011 20041011 20041011 20041011

106.03 61.97 38.23 34.64 52.19 26.55 19.18 52.41
2616.45 220.72 29.04 22.79 121.15 64.73 213.17 44
64.48 64.12 27.7 21.73 74.97 40.63 16.01 175.19

9578.41  D 952.08 334.34 239.39 1116 942.73 601.02 522.33
4166.58 355.3 67.58 48.49 192.65 123.57 83.74 105.31
124.23 101.48 63.81 55.34 92.79 63.33 61.61 90.5

41362.46  D 3258.73 596.82 400.77 2317.82 1786.14 993.49 737.51
58018.64 5014.4 1157.52 823.15 3967.57 3047.68 1988.22 1727.25

26359.94  D 4769.39 1270.48 742.9 3865.98 2659.19 1101.7 2238.4
17068.78  D 3420.77 1195.76 722.2 4329.69 2644.52 657.17 1864.69
24955.11  D 5702.15 1735.59 1025.88 4350.83 3141.59 1147.05 2585.02
2232.49  D 473.32 198.53 117.51 636.02 656.51 94.26 271.4

79548.58  D 8369.87 2169.83 1592.9 7427.24 4827.17 2618.69 2864.06
61819.33  D 10927.01 1918.82 1314.09 13809.73 9497.79 2623.55 5269.8
211984.23 33662.51 8489.01 5515.48 34419.49 23426.77 8242.42 15093.37

78.16  D 8.39 4.91 3.33 118.8 5.04 1.08 7.49
2.58 4.56 4.08 3.01 14.21  J 3.99 0.07  U 6.46
3.53 59.65  D 3.7 0.98 3.72  J 0.19 0.06  U 1.83
84.27 72.6 12.69 7.32 136.73 9.22 1.145 15.78
5.7 0.94  U 0.88  U 0.82  U 5.01  NJ 0.11  U 0.09  U 0.50  UJ

16.62 2.38 1.49 1.23 10.9  J 1.55 0.24 1.88
16.14 3.79 3.68 3.82 13.52  J 2.27 0.07  U 5.23

547.5  D 7.63 3.35 2.74 71.09 16.37 5.61 6.94
1206.27  D 11.14 3.15 2.56 157.97 35.99 23.43 9.7
245.52  D 4.86 4.14 3.83 37.53 6.61 2.29 9.18
2096.07  D 16.81 4.42 2.77 301.58 52.16 26.53 16.08
718.93  D 7.39 2.87 2.63 99.52 12.28 7.85 5.08
1591.08  D 14.41 4.83 3.41 244.42 44.71 21.23 11.65

0.37  U 0.57  U 0.53  U 0.50  U 53.2 7.02 4.67 3.35
1378.02  D 13.01 4.67 3.45 277.25 44.25 20.44 12.25
1364.96  D 15.17 6.02 4.28 268.18 44.33 21.78 14.19
138.25  D 3.2 1.87 1.33 11.31  J 3.32 1.88 2.15
176.34  D 3.76 3.28 2.67 44.77 5.47 2.92 4.33
78.91  D 2.52 2.16 1.66 9.32  J 2.89 1.6 3.4

6.97 2.74 1.61 1.3 NA NA NA NA
4.62 6.2 2.04 2.11 1.67  J 0.81 0.95 1.63
3.21 16.03 3.13 3.16 1.08  J 0.82 0.46 2.65

19190.59 263.59 106.83 87.22 3218.64 563.81 285.92 221.88
3.78  D 0.89 1.2 0.54  J 14.54  J 0.9 0.06  U 1.81

15.5 15.2 14.4 14.6 8.66 6.08 6.23 11.6
1.13 0.733 0.413 0.436 1.82 0.401 0.020  U 0.734

250  B 98.9  B 94.7  B 93.5  B 112 62 68.4 101
1630 136 84 74 624 503 231  J 203
1130 140 94 88 399  J 230  J 415  J 165  J
316 31.6 28.6 30.4 93.2  J 28.12  J 53.2 42.27  J
2.23 0.969 0.827 0.868 1.03 0.252 0.444 0.828

3180  B 300  B 167  B 149  B 1744  J 573  J 2300 368  J

B   Blank contamination
J   Estimated value
NA Not analyzed
U   Undetected at indicated analytical detection limit
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PARAMETER

ERM
Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 INNER PIER 1 INNER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1
P1-C4 P1-C5 P1-C5 P1 P1-C1 P2 P3 P4

0 - 2.0 ft 2.0 - 4.0 ft 4.0 - 6.0 ft 0 - 1.0 ft 0 - 1.0 ft 0 - 1.0 ft 0 - 1.0 ft 0 - 1.0 ft
DAD-30-0002 DAD-31-0204 DAD-31-0406 DAD-20 DAD-27 DAD-21 DAD-22 DAD-23

20041011 20041011 20041011 20041012 20041012 20041012 20041012 20041012

30.61 86.52 83.48 1122.56 40.17 49.47 46.58 41.23
54.02 111.71 127.88 19264.51 396.85 39.46 33.72 40.27
92.39 151.18 83.75 199.99 106.04 210.73 171.51 175.84

380.23 447.88 474.39 106693.76 5628.99 3194.92 685.4 806
86.29 201.38 224.3 30848.56 740.55 216.3 101.04 110.99
60.26 129.53 136.18 2397.65 79.33 72.91 72.96 81.95

822.69 985.24 877.34 305756.05 10987.62 1264.24 883.87 852.09
1526.49 2113.44 2007.32 466283.08 17979.55 5048.03 1995.08 2108.37

1167.16 1325.63 908.78 143323.46 17586.11 4037.05 2013.88 2810.79
1510.91 1374.96 828.52 88770.69 13934.4 2957.26 2069.45 2472.81
1635.16 1692.79 1047.95 136491.42 17333.41 5542.68 3113.26 4328.2
233.45 216.24 137.37 11119.14 1849.28 459.88 301.32 376.36
2422.82 3997.81 2604.65 499501.99 41012.43 5468.48 2965.52 4095.51
4123.02 3534.56 2652.9 375349.34 35029.09 6238.28 3273.45 4287.16  J

11092.52 12141.99 8180.17 1254556.04 126744.72 24703.63 13736.88 18370.83

72.23 12.16 19.69 2.79  J 59.15 3.09 5.74 2.58  J
17.96 11.04 13.05 10.21  J 0.11  U 3.98 5.83 3.69  J
31.41 3.46 1.02 0.09  U 0.74  J 2.16 7.34 1.67  J
121.6 26.66 33.76 13.045 59.945 9.23 18.91 7.94

15.52  U 7.04  NJ 2.5  NJ 0.13  U 2.12  NJ 0.23  U 0.49  U 0.21  U
11  U 10.81 10.89 0.09  U 2.96  J 0.95 0.35  U 1.16  J

11.62  U 18.93 18.86 7.72  J 4.49  J 2.96 2.95 3.45  J
20.68 17.16 17.67 334.21 119.58 3.58 3.84 4.13  J
16.81 22.02 23.21 772.95 285.58 3.98 4.29 5.12  J
20.54 23.61 20.97 163.84 60.06 5.88 5.3 5.65  J
33.7 31.94 24.13 1197.92 443.53 7.84 6.77 8.04  J

10.36  U 9.78 8.64 359.91 157.22 4.52 2.42 4.61  J
21.11 21.94 18.68 950.37 381.95 4.75 6.02 5.21  J

9.37  U 8.81 5.09 164.16 75.03 1.98 2.69 1.81  J
24.8 23.54 18 778.77 353.52 4.94 6.62 5.19  J
29.57 28.01 22.4 848.93 341.84 5.69 7.93 6.13  J

13.04  U 5.46 3.43 5.29  J 10.54  J 1 1.27 1.07  J
12.92  U 11.02 7.87 0.11  U 52.62 2.12 2.77 2.07  J
11.29  U 8.07 5.17 2.39  J 7.48  J 2.05 2.84 1.86  J

NA NA NA NA NA NA NA NA
13.05  U 4.33 3.87 0.11  U 0.58  J 0.59 0.86 0.87  J
13.44  U 4.02 3.78 0.11  U 0.58  J 0.89 2.47 1.5  J
456.03 512.98 430.32 11173.47 4599.36 107.67 118.92 115.95
21.2 4.45 2.5 4.61  J 2.16  J 0.66 1 0.71  J

7.22 12.9 10.3 15.6 20.2 12.7 12.5 13.1
0.746 1.88 1.84 0.020  U 0.598 0.6 0.501 0.563
73.8 123 111 406 254 92 78.9 89.6
261 180 142 2590  J 2019  J 120 102 136  J

157  J 165  J 147  J 2834  J 2435  J 111 90.8 123  J
30.70  J 56.0  J 35.60  J 1048 294 27.12 25.11 28.95
0.541 0.885 0.794 3.2 1.82 0.624  J 0.630  J 0.722
706  J 405  J 281  J 13740 3742 262 207 261

B   Blank contamination
J   Estimated value
NA Not analyzed
U   Undetected at indicated analytical detection limit
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PARAMETER

ERM
Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1
P4R P5 P6 TRP1-SD-001 TRP1-SD-001 TRP1-SD-001 TRP1-SD-002

0 - 1.0 ft 0 - 1.0 ft 0 - 1.0 ft 0 - 1.0 ft 2.0 - 4.0 ft 4.0 - 6.0 ft 0 - 1.0 ft
DAD-23-D DAD-25 DAD-26 TRP1-SD-001B-0001 TRP1-SD-001A-0204 TRP1-SD-001A-0406 TRP1-SD-002B-0001
20041012 20041012 20041012 20081106 20081106 20081106 20081107

51.96 46.47 29.22  J 28 49 50 20
49.76 45.12 66.65 40 92 77 31

232.75 96 161.48  J 290 340 180 220
1143.91  J 561.83 788.56  J 780 960 590 380

126.51 122.98 148.73 110 220 130 76
65.35 77.62 40.42  J 49 85 71 30

953.66  J 1218.22 1929.12 450 890 470 330
2623.9 2168.24 3164.18 1747 2636 1568 1087

2888.87  J 2004.52 3292.41  J 2900 2100 1400 1200
2665.4  J 1243.82 1954.41  J 1900 1600 1100 1400

4166.44  J 2080.32 3797.91 3800 2700 1700 1600
363.71 160.14 220.56  J 220 230 140 160

5039.17  J 4301.28 7992.24 1400 4200 3800 1700
3848.12  J 3961.3 6207.26  J 6000 5100 2800 2800
18971.71 13751.38 23464.79 16220 15930 10940 8860

2.83 7.96 1.49  J 5.7  U 15  U 6.2  U 7.8  U
4.41 4.14 3.02  J 5.7  U 39 7.5 7.8  U
2.78 2.22 0.14  U 7  J 72  J 6.2  U 12  R
10.02 14.32 4.58 12.7 118.5 13.7 7.8

0.58  U 0.67  NJ 0.19  U 4.8  J 6  J 1.8  U 4.1  J
1.14 1.62 0.14  U 7.3  J 3.2  J 1.8  U 4.4  J
3.22 2.83 2.7  J 15  J 6.7  J 1.8  U 9.5  J
3.64 5.21 3.21  J 6.6  J 6.8  J 1.8  U 2.7  R
2.88 9.29 3.11  J 16  J 19  J 6.6  J 2.7  R
5.71 4.46 3.34  J 14  J 2.2  U 1.8  U 2.4  U
5.29 16.02 3.96  J 16 12  J 3.3  R 6.2  J
1.44 3.85 1.43  J 4.1  J 7.9  J 3.2  J 2.4  U
3.51 9.75 2.78  J 13  J 13  J 6.3  J 8.6  J
2.01 2.87 2.02  J 2.2  U 2.2  U 1.8  U 2.4  U
3.78 10.37 3.02  J 13  J 12  J 7.3  J 6.5  J
4.75 13.27 3.75  J 13  J 14 9.4  J 6.1  J
1.09 1.8 1.14  J 2.2  U 5.6  J 3.5  R 2.4  U
1.94 3.72 1.8  J 6.5  J 7.5  J 3.3  R 2.7  J
2.37 2.39 2.42  J 2.2  R 3.1  J 1.9  J 2.5
NA NA NA 2.2  U 2.2  U 1.8  U 2.4  U

0.85 1.74 0.54  J 4.4 7.8 15 2.4  U
2.18 2.37 1.17  J 7.5  J 14  J 18 2.4  U
92.18 184.46 73.11 289 283.8 148 118
0.83 1.11 0.96  J 2.9  U 7.6  U 3.2  U 4  U

14.8 15.3 14.1 12.10  J 9.50  J 8.40  J 16.40  J
0.532 0.41 0.439 0.820  J 1.10  J 1.50  J 0.600  J
84.6 88.6 76.7 78.8  J 88.8  J 98.4  J 68.7  J
82.9 76.5 95.2  J 260  J 182  J 142  J 205  J
83.8 78.9 295  J 204  J 157  J 210  J 144  J
25.46 26.48 26.03 51.6  J 27.60  J 18.90  J 31.60  J

0.727  J 0.805  J 0.833 5.50  U 5.10  U 4.80  U 5.3
199 183 218 457  J 283  J 208  J 261  J

B   Blank contamination
J   Estimated value
NA Not analyzed
U   Undetected at indicated analytical detection limit
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PARAMETER

ERM
Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1
TRP1-SD-002 TRP1-SD-002 TRP1-SD-003 TRP1-SD-003 TRP1-SD-004 TRP1-SD-004 TRP1-SD-004

2.0 - 4.0 ft 4.0 - 6.0 ft 0 - 1.0 ft 2.0 - 4.0 ft 0 - 1.0 ft 2.0 - 4.0 ft 4.0 - 6.0 ft
TRP1-SD-002A-0204 TRP1-SD-002A-0406 TRP1-SD-003B-0001 TRP1-SD-003A-0204 TRP1-SD-004B-0001 TRP1-SD-004A-0204 TRP1-SD-004A-0406

20081107 20081107 20081107 20081107 20081107 20081107 20081107

58 150 23 24 15 53 65
110 660 32 20 100 790 450
560 360 220 120 180 150 140
1900 1500 430 150 390 480 620
310 600  J 78 45 85 690 520  J
80 250 36 31 24 55 74

1700 1900 450 210 420 1700 2000
4718 5420 1269 600 1214 3918 3869

4500 2400 1000 350 1700 1100 1100
3100 1900 1300 390 1100 620 720
6100 3000 1500 430 1700 1200 1200
370 220 170 68 130 110 97
8900 8500 1700 600 3100 3400 4100
9400 6400 2600 1400 3600 3200 2800

32370 22420 8270 3238 11330 9630 10017

3.6  J 14  U 4.5  U 3.8  J 1.8  U 14  UJ 65  J
5.8  J 14  J 4.5  U 3.8  J 3.6  J 14  UJ 12  U
13  J 29  J 7.2  R 5.8  R 2.8  R 18  J 32  R
22.4 50 4.5 7.6 4.5 32 71
3  J 7  J 2.7  J 1.5  U 2.6  U 3.7  R 3.5  J
6.8 18  J 5.6  J 1.5  U 2.6  U 7.4  J 1.7  U

14  J 25  J 16  J 1.7  J 2.6  UJ 13  J 1.7  U
7.5  J 22 9.9 1.7 2.6  U 9.1  J 1.7  U

17 35 15  J 4.9 2.6  UJ 19  J 3.6
2.1  U 26  J 9.2  J 1.5  U 2.6  U 9.3  R 1.7  U

17 48 16 5.6 2.6  U 28 2.8  R
5  J 16  J 4.1  J 2.1  J 2.6  U 8.2  J 3  J

12  J 30  J 9.9  J 3.8  J 8.3  J 16  J 5.2  J
2.1  U 4.7  R 2.2  U 1.5  U 2.6  U 2.3  R 1.7  U
13  J 38  J 12  J 5.2  J 2.6  U 20  J 6.2  J
13 36 12 5.2  J 2.6  U 21  J 8.1  J

3  R 12  J 3.7  R 5  J 2.6  U 5.6  R 2.6  R
8 21  J 3  J 3.5  J 2.6  U 14  J 2.7  J

3.6  J 5.8  J 2.2  U 1.5  U 2.6  UJ 3.6  J 1.7  U
2.1  U 2.4 2.2  U 1.5  U 2.6  U 2  U 1.7  U
3.9  J 9.4  J 3.8  R 5.8  J 2.6  UJ 6.2  J 12  J
3.1  J 2.7  R 5.6  J 6.7  J 2.6  UJ 2  U 12  J
260.1 703.2 248.6 111.4 60.8 335 124.5
1.1  J 7.2  U 2.3  U 0.54  U 0.91  U 7  U 6.1  U

13.00  J 9.90  J 15.00  J 5.10  J 13.80  J 12 7.9
0.850  J 3.30  J 0.650  J 0.730  J 0.650  J 2.30  J 1.30  J
84.6  J 110  J 62.2  J 61.7  J 71.0  J 121  J 96.8  J
519  J 197  J 106  J 62.1  J 130  J 203  J 207  J
298  J 501  J 97.9  J 95.4  J 119  J 260  J 192  J
124  J 32.50  J 26.60  J 12.70  J 27.50  J 28.00  J 17.70  J

6.8 5 4.7 2.4 6.5 5.2 3.7
1130  J 601  J 212  J 221  J 230  J 418  J 324  J

B   Blank contamination
J   Estimated value
NA Not analyzed
U   Undetected at indicated analytical detection limit
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PARAMETER

ERM
Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1
TRP1-SD-005 TRP1-SD-005 TRP1-SD-005 TRP1-SD-006 TRP1-SD-006 TRP1-SD-007 TRP1-SD-007

0 - 1.0 ft 2.0 - 4.0 ft 4.0 - 6.0 ft 0 - 1.0 ft 2.0 - 3.0 ft 0 - 1.0 ft 2.0 - 4.0 ft
TRP1-SD-005B-0001 TRP1-SD-005A-0204 TRP1-SD-005A-0406 TRP1-SD-006B-0001 TRP1-SD-006A-0203 TRP1-SD-007B-0001 TRP1-SD-007A-0204

20081107 20081107 20081107 20081107 20081107 20081106 20081106

19 45 270 51 140 60 20
110 140 620 290 1500 490 30
170 340 560 120 250 760 170
620 1300 3000 260 1400 3100 330
140 300 450 180 1400 800 59
21 320 2700 120 210 51 22

630 1400 2200 760 5700 2400 430
1710 3845 9800 1781 10600 7661 1061

1700 4700 8700 660 3100 12000 960
1200 2300 4400 470 1200 5300 980
1900 4400 8300 790 3300 13000 1200
150 280 450 76 140 710  J 170
4100 16000 23000 2600 15000 52000 1500
3000 11000 19000 2000 8600 36000 2800

12050 38680 63850 6596 31340 119010 7610

1.6  U 6.9  U 6.7  U 1.7  U 7.4  U 6.5  UJ 4.8  U
1.6  U 6.9  U 10  J 1.2  J 7.4  U 19 12
1.6  U 6.9  U 20 1.7  UJ 7.4  U 59  J 22  J

2.4 10.35 33.35 2.9 11.1 81.25 36.4
5.9  J 9.5  J 2  U 3.9  R 2.3  U 2.7  R 2.3
6.9 9.5  R 2  U 31 3 15  J 3.9  J

2.5  U 14  J 2  UJ 23  J 4.1  R 3.3  R 10  J
3.9  J 9.6  J 2  U 8.7  J 2.3  U 6.1  J 9.2
2.5  U 13  J 2  UJ 9.9  J 2.3  U 7.1  J 18  J
2.5  U 2.1  U 2  U 4.8  R 3  R 2.5  U 1.7  U
3.3  R 8.9  J 2  U 7.6  J 4.2  R 8.1 24  J
2.5  U 2.1  U 2  U 2.6  J 2.3  U 4.5  J 6.9  J
5.8  J 5.8  J 4.9  J 8.3  J 5  J 18  J 15  J
2.5  U 2.1  U 2  U 2.5  U 2.3  U 2.5  U 2.6  J

3.8 6 2  U 5.3  J 5.6 10 17  J
3.3  J 6 2  U 6.3  J 3.6  J 7.5  J 16  J
2.5  U 2.1  U 2  U 3.6  J 2.3  U 4.8 2.4  J
2.5  U 4.9  J 2  U 2.8  J 2.3  J 4.4  J 4.6  J
2.5  U 2.1  U 2  UJ 2.5  U 2.3  U 2.5  UJ 1.7  UJ
2.5  U 2.1  U 2  U 2.5  U 2.3  U 2.5  U 1.7  U

2.7 2.7 2  UJ 3  J 2.3  U 2.5  U 1.8  J
2.5  U 2.1  U 2  UJ 2.5  U 2.3  U 45  J 1.7  U
89.6 175.5 43.8 234.2 62 273.5 274.2

0.84  U 3.6  U 3.5  U 0.88  U 3.8  U 3.4  U 2.5  U

8.3 10.2 8.7 12.90  J 12.80  J 15.60  J 18.40  J
0.380  J 0.470  J 1.30  J 0.480  J 1.00  J 0.540  J 1.10  J
40.10  J 42.60  J 113  J 62.7  J 60.4  J 76.3  J 167  J
64.9  J 78.7  J 201  J 80.6  J 463  J 791  J 1600  J
79.8  J 62.1  J 253  J 88.4  J 80.8  J 192  J 1170  J
16.40  J 18.90  J 51.3  J 25.80  J 28.70  J 40.3 482

1.8 1.5 3.5 5.90  U 4.50  U 7.6 14.6
108  J 111  J 669  J 156  J 341  J 410  J 4660  J

B   Blank contamination
J   Estimated value
NA Not analyzed
U   Undetected at indicated analytical detection limit



TABLE B.5.3

COMPREHENSIVE SEDIMENT ANALYTICAL DATA SET
INNER AND OUTER PIER 1 ERM-Q CALCULATIONS

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

7 of 8

PARAMETER

ERM
Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1
TRP1-SD-007 TRP1-SD-008 TRP1-SD-008 TRP1-SD-008 TRP1-SD-009 TRP1-SD-009 TRP1-SD-009

4.0 - 6.0 ft 0 - 1.0 ft 2.0 - 4.0 ft 4.0 - 6.0 ft 0 - 1.0 ft 2.0 - 4.0 ft 4.0 - 6.0 ft
TRP1-SD-007A-0406 TRP1-SD-008B-0001 TRP1-SD-008A-0204 TRP1-SD-008A-0406 TRP1-SD-009B-0001 TRP1-SD-009A-0204 TRP1-SD-009A-0406

20081106 20081105 20081105 20081105 20081105 20081105 20081105

51 31 78 35 16 21 32
2100 150 4900 250 32 600 290
230 440 490 260 150 150 180
2300 1200 2700 620 480 660 750
1500 240 2300 200 77 280 340
59 34 120 94 21 24 41

6800 1200 4600 1100 520 650 2200
13040 3295 15188 2559 1296 2385 3833

3800 3300 5100 2000 1600 2100 1700
2700 2400 2700 1700 1100 1100 1200
4700 4100 6100 2400 1800 2100 2000
640 370 450  J 280 160 150 180

14000 7800 21000 4500 1800 6400 4900
12000 6100 16000 4700 3200 4200 3900
37840 24070 51350 15580 9660 16050 13880

18  J 2.1  U 1.8  U 7.7  J 8.2  UJ 3.4  UJ 3  U
27  J 2.1  U 3  J 6.6  U 8.4  J 3.4  U 3  U
36  J 2.1  UJ 12  J 21  J 27  J 3.4  UJ 3  UJ
81 3.15 15.9 32 39.5 5.1 4.5

5.6  J 3  U 14  R 8.6  J 2.5  U 4.9  J 4.6  J
11 7.2 23  R 8.2 9.3 13  J 6.4

17  J 3.6  R 17  J 18 18 18 17
19 7.7  J 34 13 14 18 9.2  J
34 5.8  R 79 30  J 27 15  J 23  J

1.8  U 13 2.7  U 2.5  U 2.5  U 7.2  J 2.2  U
47 9.1  J 100  J 43  J 38 10  J 41

17  J 3  U 39  J 12  J 11  J 3.3  J 18  J
75  J 19  J 140  J 57  J 48  J 17  J 76  J
5.4  J 3  U 13  J 3.8  J 3.7  J 2.5  U 8.3  J
39  J 8.2 79  J 28  J 26  J 8.8  J 47  J
33  J 7.7 63  J 28 25 8.6 38
11  J 3  U 10  J 4.1  J 3.9  J 2.7  R 7.4  J
13  J 3.6  J 14  J 8.6 7  J 3.8  J 9.1  J
3.5  J 3  UJ 3.4  R 2.7  R 2.5  UJ 2.5  UJ 2.2  UJ
1.9  J 3  U 2.7  U 2.5  U 2.5  U 2.5  U 2.2  U
5  J 4.7  J 2.7  U 3.5  J 3.8  J 3.2  J 2.7  J

1.8  U 3  U 2.7  U 2.5  U 2.5  U 2.5  U 2.2  U
678.4 181.4 1186.8 539.1 481.9 271.6 624.2
2.5  U 1.1  U 0.91  U 3.4  U 4.2  U 1.8  U 1.6  U

23.30  J 15.40  J 13.40  J 12.90  J 10.30  J 15.80  J 12.30  J
3.00  J 0.450  J 0.830  J 0.890  J 1.00  J 0.700  J 1.20  J
142  J 66.9  J 130  J 93.7  J 84.3  J 82.9  J 95.5  J

8620  J 226  J 1010  J 576  J 190  J 181  J 255  J
661  J 148  J 690  J 416  J 228  J 139  J 228  J
188 28.4 278 127 41.5 38.8 57.1
9.8 6.9 8.6 7.9 4.7 6.3 6.1

2640  J 257  J 2470  J 1200  J 387  J 249  J 433  J

B   Blank contamination
J   Estimated value
NA Not analyzed
U   Undetected at indicated analytical detection limit



TABLE B.5.3

COMPREHENSIVE SEDIMENT ANALYTICAL DATA SET
INNER AND OUTER PIER 1 ERM-Q CALCULATIONS

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER

ERM
Low Molecular Weight PAHs (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
LOW MOLECULAR WEIGHT PAHS 3160
High Molecular Weight PAHs (µg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
PYRENE
HIGH MOLECULAR WEIGHT PAHS 9600
Pesticides/PCBs (µg/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
TOTAL DDT 46.1
PCB-8
PCB-18
PCB-28
PCB-44
PCB-52
PCB-66
PCB-101
PCB-105
PCB-118
PCB-128
PCB-138
PCB-153
PCB-170
PCB-180
PCB-187
PCB-195
PCB-206
PCB-209
TOTAL PCB CONGENERS 180
ALPHA-CHLORDANE 6
Inorganics (mg/kg)
ARSENIC 70
CADMIUM 9.6
CHROMIUM 370
COPPER 270
LEAD 218
NICKEL 51.6
SELENIUM 1.4
ZINC 410

OUTER PIER 1 OUTER PIER 1 OUTER PIER 1
TRP1-SD-010 TRP1-SD-010 TRP1-SD-010

0 - 1.0 ft 2.0 - 4.0 ft 4.0 - 6.0 ft
TRP1-SD-010B-0001 TRP1-SD-010A-0204 TRP1-SD-010A-0406

20081105 20081105 20081105

21 19 49
31 82 220
180 140 120
410 840 770
71 170 320
16 19 130
670 2800 2300

1399 4070 3909

950 1600 2100
930 1200 1600

1300 1700 2400
180 190 240

1800 5300 7000
3200 4700 5900
8360 14690 19240

8.5  UJ 2  U 6.2  U
8.5  U 5  R 35  R
12  R 9.3  J 33  J
8.5 10.3 36.1

2.8  R 4.5  J 6.7  J
3.5 5.2 12

3.1  R 8.3 18
13  J 8.1 20
5.2  R 19 46

13 1.5  U 2.9  R
9.2  J 31 82
2.8 9.5  J 21  J

15  J 47  J 93  J
2.5  U 2.9  J 6.8  J

12 20  J 47  J
5.5 19 40  J

2.5  U 5.1  J 13  J
2.5  J 5.5  J 12  J

2.5  UJ 1.8  R 3.6  R
2.5  U 1.5  U 1.9  U
2.5  U 2.2 6.3
2.5  U 1.5  U 2.4  R
168 379.1 849.5

4.4  U 1  U 3.2  U

12.40  J 12.00  J 14.50  J
0.470  J 1.50  J 1.90  J
56.8  J 101  J 88.9  J
201  J 670  J 625  J
163  J 665  J 327  J
30.9 146 67.9
4.3 5.6 6

356  J 1860  J 975  J

B   Blank contamination
J   Estimated value
NA Not analyzed
U   Undetected at indicated analytical detection limit



TABLE B.5.4

INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Page 1 of 14

PARAMETER
ERM

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
ARSENIC (mg/kg) 70 16 0.229 16 0.229 19 0.271 13 0.186
CADMIUM (mg/kg) 9.6 0.94 0.098 0.88 0.092 0.64 0.067 0.39 0.041
CHROMIUM (mg/kg) 370 130 0.351 71 0.192 100 0.270 64 0.173
COPPER (mg/kg) 270 980 3.630 430 1.593 870 3.222 570 2.111
LEAD (mg/kg) 218 620 2.844 290 1.330 350 1.606 350 1.606
NICKEL (mg/kg) 51.6 130 2.519 53 1.027 89 1.725 120 2.326
SELENIUM (mg/kg) 1.4 NA NA NA NA NA NA NA NA
ZINC (mg/kg) 410 1900 4.634 690 1.683 970 2.366 1900 4.634
TOTAL PCB CONGENERS (µg/kg) 180 8146 45.256 191.6 1.064 737.6 4.098 1253 6.961
ALPHA-CHLORDANE (µg/kg) 6 16  U 1.333 2.2  U 0.183 2.4  U 0.200 15  U 1.250
TOTAL DDT (µg/kg) 46.1 24 0.521 3.3 0.072 3.6 0.078 22.5 0.488
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600 184600 19.229 10580 1.102 52180 5.435 24800 2.583
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160 97790 30.946 2447 0.774 18643 5.900 5712 1.808

Total ERM-Q 9.299 0.778 2.103 2.014

19991028 19991028 19991028 19991028
SBP-1-GRAB SBP-2-GRAB SBP-3-GRAB SBP-4-CORE

SBP-1 SBP-2 SBP-3 SBP-4
INNER PIER 1 INNER PIER 1 INNER PIER 1 INNER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit



TABLE B.5.4

INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Page 2 of 14

PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
14 0.200 12 0.171 13 0.186 8.3 0.119

0.34 0.035 0.5 0.052 0.42 0.044 0.91 0.095
58 0.157 61 0.165 58 0.157 39 0.105

300 1.111 120 0.444 79 0.293 140 0.519
330 1.514 110 0.505 86 0.394 100 0.459
56 1.085 25 0.484 22 0.426 14 0.271
NA NA NA NA NA NA NA NA

1200 2.927 220 0.537 160 0.390 250 0.610
131.09 0.728 62.2 0.346 38.4 0.213 163 0.906
0.90  U 0.075 1.5  U 0.125 1.5  U 0.125 1.4  U 0.117

9 0.195 2.25 0.049 2.25 0.049 18.4 0.399
7600 0.792 4069 0.424 3508 0.365 42200 4.396
1539 0.487 795 0.252 666 0.211 7678 2.430

0.776 0.296 0.238 0.869

19991028 19991028 19991028 19991028
SBP-4-GRAB SBP-5-GRAB SBP-6-GRAB SBP-7-GRAB

SBP-4 SBP-5 SBP-6 SBP-7
INNER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit



TABLE B.5.4

INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Page 3 of 14

PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
15.5 0.221 15.2 0.217 14.4 0.206 14.6 0.209
1.13 0.118 0.733 0.076 0.413 0.043 0.436 0.045

250  B 0.676 98.9  B 0.267 94.7  B 0.256 93.5  B 0.253
1630 6.037 136 0.504 84 0.311 74 0.274
1130 5.183 140 0.642 94 0.431 88 0.404
316 6.124 31.6 0.612 28.6 0.554 30.4 0.589
2.23 1.593 0.969 0.692 0.827 0.591 0.868 0.620

3180  B 7.756 300  B 0.732 167  B 0.407 149  B 0.363
19190.59 106.614 263.59 1.464 106.83 0.594 87.22 0.485
3.78  D 0.630 0.89 0.148 1.2 0.200 0.54  J 0.090
84.27 1.828 72.6 1.575 12.69 0.275 7.32 0.159

211984.23 22.082 33662.51 3.507 8489.01 0.884 5515.48 0.575
58018.64 18.360 5014.4 1.587 1157.52 0.366 823.15 0.260

13.633 0.925 0.394 0.333

20030617 20030617 20030617 20030617
CAB-53 CAB-56 CAB-59 CAB-61

P1-53 P1-55
INNER PIER 1 OUTER PIER 1 OUTER PIER 1 OUTER PIER 1

P1-48 P1-50

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit



TABLE B.5.4

INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
8.66 0.124 6.08 0.087 6.23 0.089 11.6 0.166
1.82 0.190 0.401 0.042 0.020  U 0.001 0.734 0.076
112 0.303 62 0.168 68.4 0.185 101 0.273
624 2.311 503 1.863 231  J 0.856 203 0.752

399  J 1.830 230  J 1.055 415  J 1.904 165  J 0.757
93.2  J 1.806 28.12  J 0.545 53.2 1.031 42.27  J 0.819
1.03 0.736 0.252 0.180 0.444 0.317 0.828 0.591

1744  J 4.254 573  J 1.398 2300 5.610 368  J 0.898
3216.64 17.881 561.81 3.132 283.92 1.588 219.88 1.233
14.54  J 2.423 0.9 0.150 0.06  U 0.005 1.81 0.302
136.73 2.966 9.22 0.200 1.145 0.025 15.78 0.342

34419.49 3.585 23426.77 2.440 8242.42 0.859 15093.37 1.572
3967.57 1.256 3047.68 0.964 1988.22 0.629 1727.25 0.547

3.050 0.939 1.007 0.640

20041011 2004101120041011 20041011
DAD-28-0405 DAD-29 -0003DAD-28-0002 DAD-28-0204

P1-C2 P1-C2 P1-C2 P1-C3
INNER PIER 1 INNER PIER 1 INNER PIER 1 OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit



TABLE B.5.4

INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Page 5 of 14

PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
7.22 0.103 12.9 0.184 10.3 0.147 15.6 0.223

0.746 0.078 1.88 0.196 1.84 0.192 0.020  U 0.001
73.8 0.199 123 0.332 111 0.300 406 1.097
261 0.967 180 0.667 142 0.526 2590  J 9.593

157  J 0.720 165  J 0.757 147  J 0.674 2834  J 13.000
30.70  J 0.595 56.0  J 1.085 35.60  J 0.690 1048 20.310
0.541 0.386 0.885 0.632 0.794 0.567 3.2 2.286
706  J 1.722 405  J 0.988 281  J 0.685 13740 33.512
456.03 2.545 512.98 2.861 430.32 2.402 11173.47 62.086

21.2 3.533 4.45 0.742 2.5 0.417 4.61  J 0.768
121.6 2.638 26.66 0.578 33.76 0.732 13.045 0.283

11092.52 1.155 12141.99 1.265 8180.17 0.852 1254556.04 130.683
1526.49 0.483 2113.44 0.669 2007.32 0.635 466283.08 147.558

1.163 0.842 0.678 32.415

2004101120041011 20041011
DAD-31-0406DAD-30-0002 DAD-31-0204

P1-C4 P1-C5 P1-C5 P1
OUTER PIER 1 OUTER PIER 1 OUTER PIER 1

DAD-20
20041012

INNER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit



TABLE B.5.4

INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
20.2 0.289 12.7 0.181 12.5 0.179 13.1 0.187

0.598 0.062 0.6 0.063 0.501 0.052 0.563 0.059
254 0.686 92 0.249 78.9 0.213 89.6 0.242

2019  J 7.478 120 0.444 102 0.378 136  J 0.504
2435  J 11.170 111 0.509 90.8 0.417 123  J 0.564

294 5.698 27.12 0.526 25.11 0.487 28.95 0.561
1.82 1.300 0.624  J 0.446 0.630  J 0.450 0.722 0.516
3742 9.127 262 0.639 207 0.505 261 0.637

4599.36 25.563 107.67 0.609 118.92 0.672 115.95 0.655
2.16  J 0.360 0.66 0.110 1 0.167 0.71  J 0.118
59.945 1.300 9.23 0.200 18.91 0.410 7.94 0.172

126744.72 13.203 24703.63 2.573 13736.88 1.431 18370.83 1.914
17979.55 5.690 5048.03 1.597 1995.08 0.631 2108.37 0.667

6.301 0.626 0.460 0.522

20041012 20041012 2004101220041012
DAD-21 DAD-22 DAD-23DAD-27

P3 P4P2P1-C1
OUTER PIER 1 OUTER PIER 1 OUTER PIER 1INNER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
14.8 0.211 15.3 0.219 14.1 0.201 12.10  J 0.173

0.532 0.055 0.41 0.043 0.439 0.046 0.820  J 0.085
84.6 0.229 88.6 0.239 76.7 0.207 78.8  J 0.213
82.9 0.307 76.5 0.283 95.2  J 0.353 260  J 0.963
83.8 0.384 78.9 0.362 295  J 1.353 204  J 0.936

25.46 0.493 26.48 0.513 26.03 0.504 51.6  J 1.000
0.727  J 0.519 0.805  J 0.575 0.833 0.595 5.50  U 1.964

199 0.485 183 0.446 218 0.532 457  J 1.115
92.18 0.523 184.46 1.036 73.11 0.417 289 1.606
0.83 0.138 1.11 0.185 0.96  J 0.160 2.9  U 0.242

10.02 0.217 14.32 0.311 4.58 0.099 12.7 0.275
18971.71 1.976 13751.38 1.432 23464.79 2.444 16220 1.690

2623.9 0.830 2168.24 0.686 3164.18 1.001 1747 0.553

0.489 0.486 0.608 0.832

2008110620041012 20041012 20041012
TRP1-SD-001B-0001DAD-23-D DAD-25 DAD-26

TRP1-SD-001P6P4R P5
OUTER PIER 1OUTER PIER 1 OUTER PIER 1OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
9.50  J 0.136 8.40  J 0.120 16.40  J 0.234 13.00  J 0.186
1.10  J 0.115 1.50  J 0.156 0.600  J 0.063 0.850  J 0.089
88.8  J 0.240 98.4  J 0.266 68.7  J 0.186 84.6  J 0.229
182  J 0.674 142  J 0.526 205  J 0.759 519  J 1.922
157  J 0.720 210  J 0.963 144  J 0.661 298  J 1.367

27.60  J 0.535 18.90  J 0.366 31.60  J 0.612 124  J 2.403
5.10  U 1.821 4.80  U 1.714 5.3 3.786 6.8 4.857
283  J 0.690 208  J 0.507 261  J 0.637 1130  J 2.756
283.8 1.577 148 0.822 118 0.656 260.1 1.445
7.6  U 0.633 3.2  U 0.267 4  U 0.333 1.1  J 0.183
118.5 2.570 13.7 0.297 7.8 0.169 22.4 0.486
15930 1.659 10940 1.140 8860 0.923 32370 3.372
2636 0.834 1568 0.496 1087 0.344 4718 1.493

0.939 0.588 0.720 1.599

20081107 2008110720081106 20081106
TRP1-SD-002B-0001 TRP1-SD-002A-0204TRP1-SD-001A-0204 TRP1-SD-001A-0406

TRP1-SD-002TRP1-SD-001 TRP1-SD-001 TRP1-SD-002
OUTER PIER 1OUTER PIER 1 OUTER PIER 1 OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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INNER AND OUTER PIER 1 ERM-Q CALCULATIONS
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
9.90  J 0.141 15.00  J 0.214 5.10  J 0.073 13.80  J 0.197
3.30  J 0.344 0.650  J 0.068 0.730  J 0.076 0.650  J 0.068
110  J 0.297 62.2  J 0.168 61.7  J 0.167 71.0  J 0.192
197  J 0.730 106  J 0.393 62.1  J 0.230 130  J 0.481
501  J 2.298 97.9  J 0.449 95.4  J 0.438 119  J 0.546

32.50  J 0.630 26.60  J 0.516 12.70  J 0.246 27.50  J 0.533
5 3.571 4.7 3.357 2.4 1.714 6.5 4.643

601  J 1.466 212  J 0.517 221  J 0.539 230  J 0.561
703.2 3.907 248.6 1.381 111.4 0.619 60.8 0.338
7.2  U 0.600 2.3  U 0.192 0.54  U 0.045 0.91  U 0.076

50 1.085 4.5 0.098 7.6 0.165 4.5 0.098
22420 2.335 8270 0.861 3238 0.337 11330 1.180
5420 1.715 1269 0.402 600 0.190 1214 0.384

1.471 0.663 0.372 0.715

20081107 2008110720081107 20081107
TRP1-SD-004B-0001TRP1-SD-002A-0406 TRP1-SD-003A-0204TRP1-SD-003B-0001

TRP1-SD-004TRP1-SD-002 TRP1-SD-003TRP1-SD-003
OUTER PIER 1OUTER PIER 1 OUTER PIER 1OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
12 0.171 7.9 0.113 8.3 0.119 10.2 0.146

2.30  J 0.240 1.30  J 0.135 0.380  J 0.040 0.470  J 0.049
121  J 0.327 96.8  J 0.262 40.10  J 0.108 42.60  J 0.115
203  J 0.752 207  J 0.767 64.9  J 0.240 78.7  J 0.291
260  J 1.193 192  J 0.881 79.8  J 0.366 62.1  J 0.285

28.00  J 0.543 17.70  J 0.343 16.40  J 0.318 18.90  J 0.366
5.2 3.714 3.7 2.643 1.8 1.286 1.5 1.071

418  J 1.020 324  J 0.790 108  J 0.263 111  J 0.271
335 1.861 124.5 0.692 89.6 0.498 175.5 0.975
7  U 0.583 6.1  U 0.508 0.84  U 0.070 3.6  U 0.300
32 0.694 71 1.540 2.4 0.052 10.35 0.225

9630 1.003 10017 1.043 12050 1.255 38680 4.029
3918 1.240 3869 1.224 1710 0.541 3845 1.217

1.026 0.842 0.397 0.718

200811072008110720081107 20081107
TRP1-SD-005B-0001TRP1-SD-004A-0204 TRP1-SD-004A-0406 TRP1-SD-005A-0204

TRP1-SD-005TRP1-SD-004 TRP1-SD-004 TRP1-SD-005
OUTER PIER 1OUTER PIER 1 OUTER PIER 1 OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Page 11 of 14

PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
8.7 0.124 12.90  J 0.184 12.80  J 0.183 15.60  J 0.223

1.30  J 0.135 0.480  J 0.050 1.00  J 0.104 0.540  J 0.056
113  J 0.305 62.7  J 0.169 60.4  J 0.163 76.3  J 0.206
201  J 0.744 80.6  J 0.299 463  J 1.715 791  J 2.930
253  J 1.161 88.4  J 0.406 80.8  J 0.371 192  J 0.881
51.3  J 0.994 25.80  J 0.500 28.70  J 0.556 40.3 0.781

3.5 2.500 5.90  U 2.107 4.50  U 1.607 7.6 5.429
669  J 1.632 156  J 0.380 341  J 0.832 410  J 1.000
43.8 0.243 234.2 1.301 62 0.344 273.5 1.519

3.5  U 0.292 0.88  U 0.073 3.8  U 0.317 3.4  U 0.283
33.35 0.723 2.9 0.063 11.1 0.241 81.25 1.762
63850 6.651 6596 0.687 31340 3.265 119010 12.397
9800 3.101 1781 0.564 10600 3.354 7661 2.424

1.431 0.522 1.004 2.299

2008110620081107 2008110720081107
TRP1-SD-007B-0001TRP1-SD-005A-0406 TRP1-SD-006A-0203TRP1-SD-006B-0001

TRP1-SD-007TRP1-SD-005 TRP1-SD-006TRP1-SD-006
OUTER PIER 1OUTER PIER 1 OUTER PIER 1OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
18.40  J 0.263 23.30  J 0.333 15.40  J 0.220 13.40  J 0.191
1.10  J 0.115 3.00  J 0.313 0.450  J 0.047 0.830  J 0.086
167  J 0.451 142  J 0.384 66.9  J 0.181 130  J 0.351

1600  J 5.926 8620  J 31.926 226  J 0.837 1010  J 3.741
1170  J 5.367 661  J 3.032 148  J 0.679 690  J 3.165

482 9.341 188 3.643 28.4 0.550 278 5.388
14.6 10.429 9.8 7.000 6.9 4.929 8.6 6.143

4660  J 11.366 2640  J 6.439 257  J 0.627 2470  J 6.024
274.2 1.523 678.4 3.769 181.4 1.008 1186.8 6.593
2.5  U 0.208 2.5  U 0.208 1.1  U 0.092 0.91  U 0.076
36.4 0.790 81 1.757 3.15 0.068 15.9 0.345
7610 0.793 37840 3.942 24070 2.507 51350 5.349
1061 0.336 13040 4.127 3295 1.043 15188 4.806

3.608 5.144 0.984 3.251

20081106 20081106 2008110520081105
TRP1-SD-008B-0001TRP1-SD-007A-0204 TRP1-SD-007A-0406 TRP1-SD-008A-0204

TRP1-SD-008TRP1-SD-007 TRP1-SD-007 TRP1-SD-008
OUTER PIER 1OUTER PIER 1 OUTER PIER 1 OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
12.90  J 0.184 10.30  J 0.147 15.80  J 0.226 12.30  J 0.176
0.890  J 0.093 1.00  J 0.104 0.700  J 0.073 1.20  J 0.125
93.7  J 0.253 84.3  J 0.228 82.9  J 0.224 95.5  J 0.258
576  J 2.133 190  J 0.704 181  J 0.670 255  J 0.944
416  J 1.908 228  J 1.046 139  J 0.638 228  J 1.046
127 2.461 41.5 0.804 38.8 0.752 57.1 1.107
7.9 5.643 4.7 3.357 6.3 4.500 6.1 4.357

1200  J 2.927 387  J 0.944 249  J 0.607 433  J 1.056
539.1 2.995 481.9 2.677 271.6 1.509 624.2 3.468
3.4  U 0.283 4.2  U 0.350 1.8  U 0.150 1.6  U 0.133

32 0.694 39.5 0.857 5.1 0.111 4.5 0.098
15580 1.623 9660 1.006 16050 1.672 13880 1.446
2559 0.810 1296 0.410 2385 0.755 3833 1.213

1.693 0.972 0.914 1.187

20081105 200811052008110520081105
TRP1-SD-008A-0406 TRP1-SD-009A-0204 TRP1-SD-009A-0406TRP1-SD-009B-0001

TRP1-SD-008 TRP1-SD-009 TRP1-SD-009TRP1-SD-009
OUTER PIER 1 OUTER PIER 1 OUTER PIER 1OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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PARAMETER
ERM

ARSENIC (mg/kg) 70
CADMIUM (mg/kg) 9.6
CHROMIUM (mg/kg) 370
COPPER (mg/kg) 270
LEAD (mg/kg) 218
NICKEL (mg/kg) 51.6
SELENIUM (mg/kg) 1.4
ZINC (mg/kg) 410
TOTAL PCB CONGENERS (µg/kg) 180
ALPHA-CHLORDANE (µg/kg) 6
TOTAL DDT (µg/kg) 46.1
HIGH MOLECULAR WEIGHT PAHs (µg/kg) 9600
LOW MOLECULAR WEIGHT PAHs (µg/kg) 3160

Total ERM-Q

RESULT ERM_RATIO RESULT ERM_RATIO RESULT ERM_RATIO
12.40  J 0.177 12.00  J 0.171 14.50  J 0.207
0.470  J 0.049 1.50  J 0.156 1.90  J 0.198
56.8  J 0.154 101  J 0.273 88.9  J 0.240
201  J 0.744 670  J 2.481 625  J 2.315
163  J 0.748 665  J 3.050 327  J 1.500
30.9 0.599 146 2.829 67.9 1.316
4.3 3.071 5.6 4.000 6 4.286

356  J 0.868 1860  J 4.537 975  J 2.378
168 0.933 379.1 2.106 849.5 4.719

4.4  U 0.367 1  U 0.083 3.2  U 0.267
8.5 0.184 10.3 0.223 36.1 0.783

8360 0.871 14690 1.530 19240 2.004
1399 0.443 4070 1.288 3909 1.237

0.708 1.748 1.650

20081105 2008110520081105
TRP1-SD-010A-0204 TRP1-SD-010A-0406TRP1-SD-010B-0001

TRP1-SD-010 TRP1-SD-010TRP1-SD-010
OUTER PIER 1 OUTER PIER 1OUTER PIER 1

J    Estimated value
NA Not analyzed
U    Undetected at indicated analytical detection limit
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CLIENT: JOB NUMBER:

SUBJECT:

BASED ON:

BY: NJB DATE:
Date: 1/11/10 Date: 1/11/10

OBJECTIVE:

REFERENCES:

(1)

(2)

(3)

DISCUSSION:

Exceptions to evidence of high TPH existing only below the water table are surface sample 19SS1 in Zone 5, shallow sample 
MW5-6RI in Zone 6, and shallow sample MW5-7RI in Zone 7.

Several investigations have been performed at the Lower Subase.  Data from these investigations was compiled in the Lower 
Subase Remedial Investigation (Ref. 1).  For Zones 1, 2, 3, 4, and 7, the TPH data from Ref. 1 was input into a geostatistical 
program to develop a 3-dimensional contours (kriging) of soil exceeding various concentrations, based on analytical results, 3-
dimensinal coordinates, and sample spacing.  These 3-D kriging maps are attached as worksheets.

Volumes for TPH-contaminated soi lin Zones 1, 2, 3, 4, and 7 were computed using the Volumetrics module in the Mining 
Visualization System (MVS) software package.  

U. S. Environmental Protection Agency (USEPA), 1992.  Estimating Potential Occurrence for DNAPL at 
Superfund Sites.  U. S. Environmental Protection Agency, Publication 9355.4-07FS, Washington, DC, January.

U. S. Department of Energy (USDOE), 2003.  Calculations and Software to Determine the Presence of Non-
Aqueous Phase Liquids in Environmental Media, Q-CLC-G-00059, Rev.0, August. 
http://www.srs.gov/general/programs/soil/gen/naplcalc.pdf

The purpose of this calculation is to determine the volume and mass of petroleum at the Lower Subase.  Total petroleum 
hydrocarbons from leaking USTs, fuel line leaks, and surface spills were investigated during the Lower Subase RI (TtNUS, 
1999) and TPH contaminated soils were analyzed with measured concentrations up to 51,600 mg/kg.  

Both a review of Lower Subase boring logs and a comparison of boring logs to Drawing 1, Potentiometric  Surface Map, High 
Tide – October 27, 1997, Zones 1-4 (Ref. 1) indicate that TPH-contaminated soils are below the high tide groundwater table.  
Where present, the location of visible sheen or stain, petroleum odor, or gray or black soil recorded on boring logs typically 
coincides with the top of the water table and wet soil.  In some Zone 1 boring logs, the thickness of petroleum-contaminated 
soil extends downward for several feet.  It appears that TPH/free product has smeared onto the soil as a result of fluctuating 
groundwater table elevations.  The source of TPH is likely from buried pipelines throughout the Lower Subase, and from USTs 
in Zone 1.

Tetra Tech NUS, Inc. (TtNUS), 1999.  Lower Subase Remedial Investigation, Naval Submarine Base New 
London, Groton, Connecticut.  January

0811 0265

DRAWING NUMBER:

Naval Submarine Base New London

Mass and Volume Calculations for TPH and LNAPL Free Product in Lower Subase

Attached Figures

 

Calculate the mass of petroleum in the Lower Subase soil. 

In Zone 4, 800-gallons of petroleum product were removed during a time critical removal action in 1994 but TPH was not 
detected in any Zone 4 groundwater samples collected during the RI.  Free product was not reported in Zone 4 during the RI 
and the maximum detection of TPH in Zone 4 soil was 11,800 mg/kg.

Diesel fuel, No. 6  fuel oil, and No. 2 fuel oil were reported in well and boring logs in the Lower Subase RI.  The specific gravity 
for these fuels is estimated at 0.9, which results in a density of  56.2 pounds/cubic feet or 900,000 mg/L.

CHECKED BY: JLG APPROVED BY:

H://BalsamoN/New London/Lower Subase FS/TPH/MassVolCalcrev2.xis
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 CHECKED BY: JLG APPROVED BY:

Use DOE method (Ref. 3, Equation 17)
Given:
Sr = (NAPLt * γt/γTPH)/nt

Where:
Sr = Percent Residual NAPL Saturation (%)
NAPLt = Total mass of NAPL in soil sample (mg/kg)
γt = Wet bulk density of soil  (kg/L)
nt = Total soil porosity (%, L/L)
γTPH= Density of NAPL mixture (mg/L)

Then:

NAPLt = (γTPH x Sr x nt)/γt  
=(900,000 mg/L x Sr x 0.3) / 1.8 kg/L
= 150,000 x Sr

Sr NAPLt

0.05 7,500 mg/kg for unsaturated soil 
0.20 30,000 mg/kg for unsaturated soil 
0.15 22,500 mg/kg for saturated soil 
0.50 75,000 mg/kg for saturated soil 

Conclusion: Based on boring logs, assume no free product in unsaturated soil. 
Use 22,500 mg/kg as the lower limit of TPH in soil indicating free product in saturated soil.

Because most elevated TPH concentrations actually occurred in saturated soil and because free product was only detected in 
saturated soil (9-11 ft bgs) in Zone 1,  22,500 mg/kg TPH will be used as the LNAPL release threshold for this FS.

Volumes of TPH-contaminated soil in Zones 5 and 6  were based on 2-dimensional kriging maps (Ref. 1.) Using an assumed 
soil density based on soil types, and estimated TPH concentrations within the soil based on the krigging maps, the mass of 
TPH contamination in the soil was calculated.  Worksheets 1 through 11 show the extent of the soil contamination at Zones 1 
through 7.

Residual (immobile) concentration of petroleum ranges for 5% to 20% of total pore volume in unsaturated soil and from 15% 
to 50% in saturated soil (Ref 2).  

Therefore, assuming a soil porosity of 0.3, concentrations of 7,500 mg/kg to 30,000 mg/kg in unsaturated soil and 22,500 
mg/kg to 75,000 mg/kg in saturated soil would indicate the possible presence of free petroleum product.

TPH concentrations in soil greater than 2,500 mg/kg, the CTDEP Industrial/Commercial RSR, occur in Zones 1 through 7.  
The total volume of soil contaminated at greater than 2,500 mg/kg and mass of petroleum in contaminated soil  were 
determined as a first step to evaluate soil treatment.  In addition, the maximum potential mass and volumes of free product in 
Zones 1, 2, and 4 were determined based on the calculated estimate that free product may occur at a concentration as low as 
22,500 mg/kg in saturated soil.

(1) Estimate Concentration of TPH in Soil that Results in Free Product

H://BalsamoN/New London/Lower Subase FS/TPH/MassVolCalcrev2.xis



3 CALCULATION SHEET PAGE 3 

CLIENT: JOB NUMBER:

SUBJECT:

BASED ON:

BY: NJB DATE:
Date: 1/11/10 Date: 1/11/10

0811 0265

DRAWING NUMBER:

Naval Submarine Base New London

Mass and Volume Calculations for TPH and LNAPL Free Product in Lower Subase

Attached Figures

 CHECKED BY: JLG APPROVED BY:

Zone 1

Volume of soil with specified TPH concentration from groundwater table (El 1) to 15 feet bgs.
Assume no TPH > 2,500 mg/kg above groundwater table based on Worksheet 1 and boring logs.
Assume that none of the tanks or buildings go below El. 1 - don't need to subtract tank volumes.
Extend area to railroad embankment.

TPH Total Incremental Avg. TPH Avg. TPH Mass of 
Conc.  Volume Volume Conc. Concentration Petroleum

(mg/kg) (cubic feet) (cubic feet) (mg/kg) (mg/mg) (lb)

≥ 2,500 379,485
220,219 5,000 0.005 121,120

≥ 7,500 159,266
129,506 15,000 0.015 213,685

≥ 22,500 29,760   
29,760 37,050 0.037 121,287

51,600 0
Total 456,092

Location 2: Area around GS25L and GS29L on Worksheets 2 and 3.
Volume of soil with specified TPH concentration from groundwater table (El 1) to 15 feet bgs.
Assumes no TPH > 2,500 mg/kg above groundwater table.

≥ 2,500 10,811
10,052 5,000 0.005 5,529

≥ 7,500 759
759 11,200 0.011 935

14,900 0   
Total 6,464

Cumulative Zone 1 Mass of Petroleum 462,556 lb.

Cumulative Zone 1 Volume of Petroleum 61,564 gal.

Petroleum (lb) = volume of contaminated soil (cf) x density of soil (110 lb/cf) x average concentration (mg/mg) 

Petroleum (gal) = mass of petroleum (lb) / (56.2 lb/cf x 7.48 cf/gal)

Zone 2

Location 1: Area around GS22L on Worksheets 2 and 3.
Volume of soil with specified TPH concentration from groundwater table (El 1) to 15 feet bgs.
Assumes no TPH > 2,500 mg/kg above groundwater table.

Location 1: Area that includes 13MW2, 13MW3, 13MW5, 13MW8, 13MW18, GS-32L, and TB8-1RI on Worksheets 2, 3, 4, 
and 5.
The area with soil exceeding 22,500 mg/kg is shown on Worksheet 6. This areas was multipled by a 3-foot thick smear zone 
to determine the volume of soil with TPH > 22,500 mg/kg.

Assume building foundations and tanks do not extend below the groundwater table, therefore do not subtract building 
foundation or tank volumes from the total soil volume.

(2) Estimate Mass and Volume of Petroleum in Soil (where TPH > 2500 mg/kg) 

H://BalsamoN/New London/Lower Subase FS/TPH/MassVolCalcrev2.xis
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CLIENT: JOB NUMBER:

SUBJECT:

BASED ON:

BY: NJB DATE:
Date: 1/11/10 Date: 1/11/10

0811 0265

DRAWING NUMBER:

Naval Submarine Base New London

Mass and Volume Calculations for TPH and LNAPL Free Product in Lower Subase

Attached Figures

 CHECKED BY: JLG APPROVED BY:

≥ 2,500 5,000
5,000 5,000 0.005 2,750

≥ 7,500 0.3
0 7,855 0.008 0

8,210 0   
Total 2,750

Zone 2 Mass of Petroleum 2,750 lb.

Zone 2 Volume of Petroleum 366 gal.

Zone 3

Location 1: Area around 13MW12 on Worksheets 2 and 4.
Volume of soil with specified TPH concentration from groundwater table (El 1) to 15 feet bgs.
Assumes no TPH > 2,500 mg/kg above groundwater table.

≥ 2,500 21
21 2,950 0.003 7

3,400 0
Total 7

Zone 3 Mass of Petroleum 7 lb.

Zone 3 Volume of Petroleum 1 gal.
Zone 4

Location 1: Area around 13TB2A on Worksheets 2 and 3.
Volume of soil with specified TPH concentration from groundwater table (El 1) to 15 feet bgs.
Assumes no TPH > 2,500 mg/kg above groundwater table.

≥ 2,500 5,183
5,159 5,000 0.005 2,837

≥ 7,500 24
24 9,650 0.010 25

11,800 0   
Total 2,863

Location 2: Area around 13TB4A  on Worksheets 2 and 3.
Surface sample - Include soil from ground surface to 15 feet deep.

≥ 2,500 10,282
10,282 2,970 0.003 3,359

3,440 0
Total 3,359

H://BalsamoN/New London/Lower Subase FS/TPH/MassVolCalcrev2.xis
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CLIENT: JOB NUMBER:

SUBJECT:

BASED ON:

BY: NJB DATE:
Date: 1/11/10 Date: 1/11/10

0811 0265

DRAWING NUMBER:

Naval Submarine Base New London

Mass and Volume Calculations for TPH and LNAPL Free Product in Lower Subase

Attached Figures

 CHECKED BY: JLG APPROVED BY:

Location 3: Area around GS-9L on Worksheets 2 and 4.
Volume of soil with specified TPH concentration from groundwater table (El 1) to 15 feet bgs.
Assumes no TPH > 2,500 mg/kg above groundwater table.

≥ 2,500 5,785
 5,782 5,000 0.005 3,180
≥ 7,500 3

3 8,430 0.008 3
9360 0   

Total 3,183

Cumulative Zone 4 Mass of Petroleum 9,405 lb.

Cumulative Zone 4 Volume of Petroleum 1,252 gal.
Zone 5

TPH Average Area of Thickness of Volume of Mass of
Conc. Area Area TPH Conc. Avg. Conc. Smear Zone Cont. Soil Petroleum

(mg/mg) (in2) (sf) (mg/mg) (sf) (ft) (cf) (lb)

Area around  19SS1    
0.0068 0.0 0  

 0.00465 2,600 3 7,800 3,990
0.0025 0.26 2,600  

Area around  19TB2
0.0062 0.00 0  

 0.0056 5,000 3 15,000 9,240
0.005 0.50 5,000  

 0.00375 13,000 3 39,000 16,088
0.0025 1.80 18,000  

Cumulative Zone 5 Mass of Petroleum 29,317 lb.

Cumulative Zone 5 Volume of Petroleum 3,902 gal.
 

Zone 5 UST has a 1,000 gallon capacity.
1,000 gallon / 7.48 gal/cf = 

134 gallon / 7.48 gal/cf =cf / estimated 6 ft deep = 22 sf, ignore 
Zone 6

TPH Average Area of Thickness of Volume of Mass of
Conc. Area Area TPH Conc. Avg. Conc. Smear Zone Cont. Soil Petroleum

(mg/mg) (in2) (sf) (mg/mg) (sf) (ft) (cf) (lb)

Area around MW5-6RI    
0.004 0.0 0  

 0.00325 7,200 3 21,600 7,722
0.0025 0.72 7,200  

Cumulative Zone 6 Mass of Petroleum 7,722 lb.
Cumulative Zone 6 Volume of Petroleum 1,028 gal.

Area and concentration contour presented on Worksheet 7

No TPH greater than 2500 mg/kg in deep soil in Zone 7, as presented on Worksheet 8.

Zone 6 - Shallow Soil
Area and concentration contour presented on Worksheet 7 

Zone 5 - Deep Soil

Zone 5 - Shallow Soil

Area and concentration contours presented on Worksheet 8

H://BalsamoN/New London/Lower Subase FS/TPH/MassVolCalcrev2.xis
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CLIENT: JOB NUMBER:

SUBJECT:
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BY: NJB DATE:
Date: 1/11/10 Date: 1/11/10

0811 0265

DRAWING NUMBER:

Naval Submarine Base New London

Mass and Volume Calculations for TPH and LNAPL Free Product in Lower Subase

Attached Figures

 CHECKED BY: JLG APPROVED BY:

Zone 7

Location 1: Area around MW5-7RI (shallow sample)on Worksheets 9, 10, and 11.
Include depth from ground surface to 15 feet deep.

≥ 2,500 109
109 2,550 0.003 31

2,600 0
Zone 7 Mass of Petroleum 31 lb.

Zone 7 Volume of Petroleum 4 gal.

 Lower Subase Summary - Petroleum in soil greater than 2500 mg/kg

Zone Vol. of TPH Vol. of TPH Mass of Volume of 
Cont. Soil Cont. Soil TPH TPH

(cf) (cy) (lb) (gal)

1 390,296 14,455 462,556 61,564

2 5,000 185 2,750 366
 

3 21 1 7 1
 

4 21,250 787 3,183 9,405
 

5 61,800 2,289 29,317 3,902
 

6 21,600 800 7,722 1,028
 

7 109 4 31 4

Total 500,076 18,521 505,565 76,270

Zone 1

Assume that none of the tanks or buildings go below El. 1 - don't need to subtract tank volumes.
  

TPH Total Incremental Avg. TPH Avg. TPH Total
Concentration  Volume Volume Concentratio Concentration TPH

(mg/kg) (cubic feet) (cubic feet) (mg/kg) (mg/mg) (lb)
 

≥ 500 23,562
19,962 1,500 0.002 3,294

≥ 2,500 3,600
3,600 5,000 0.005 1,980

≥ 7,500 0
Mass of TPH 5,274 lb.

Volume of TPH 702 gal.

(3) Estimate Mass and Volume of TPH for Groundwater Treatment

Location 1: 100 foot diameter circular areas around monitoring well FOMW14.  Assume 3-foot thick smear 
zone.  Use kriging map at groundwater level [El 0 to 2 feet msl (NAVD88)] (Worksheet 12).

H://BalsamoN/New London/Lower Subase FS/TPH/MassVolCalcrev2.xis
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CLIENT: JOB NUMBER:

SUBJECT:

BASED ON:

BY: NJB DATE:
Date: 1/11/10 Date: 1/11/10

0811 0265

DRAWING NUMBER:

Naval Submarine Base New London

Mass and Volume Calculations for TPH and LNAPL Free Product in Lower Subase

Attached Figures

 CHECKED BY: JLG APPROVED BY:

Zone 4

TPH Total Incremental Avg. TPH Avg. TPH Total
Concentration  Volume Volume Concentratio Concentration TPH

(mg/kg) (cubic feet) (cubic feet) (mg/kg) (mg/mg) (lb)
 

 500 18,600 18,600 500 0.001 1,023
   

Mass of TPH 1,023 lb.
Volume of TPH 136 gal.

(4) Determine  potential volume of free product in saturated soil
(where TPH concentration > 22,500 mg/kg)

Zone 1

Assume that none of the tanks or buildings go below El. 1 - don't need to subtract tank volumes.

TPH Total Incremental Avg. TPH Avg. TPH Total TPH Free
Conc.  Volume Volume Concentration Conc. TPH in Soil Product

(mg/kg) (cubic feet) (cubic feet) (mg/kg) (mg/mg) (lb) (lb) (lb)

22,500 29,760   
29,760 37,050 0.037 121,287 91,699 29,588

51,600 0
Zone 1 Mass of Free Product 29,588 lb.

 Zone 1 Volume of Free Product 3,938 gal.  

Lower Subase Summary - Potential Free Product in Saturated Soil
(LNAPL to remediate)

Zone Volume

(gal)

1 3,90029,600

The area with soil exceeding 22,500 mg/kg is shown on Worksheet 6. This areas was multipled by a 3-foot thick smear zone 
to determine the volume of soil with TPH > 22,500 mg/kg.

Mass
 

(lb)

Location 1: 100 foot diameter area around 13MW16 (area is slightly less than 7,854 sf because 13MW16 is 
slightly less than 50 feet from the Quay Wall) (Worksheet 12). Assume at 3-foot thick smear zone.

H://BalsamoN/New London/Lower Subase FS/TPH/MassVolCalcrev2.xis
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VOLUME OF CONTAMINATED SOIL 
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CLIENT: 
Naval Submarine Base New London       

Lower Subase Feasibility Study 

JOB  CTO 
0811     

  NUMBER: 0265      
SUBJECT: Excavation and Capping Quantity Calculations  
  
BASED 
ON: Design Drawings DRAWING NUMBER:     
          
BY: NJB CHECKED BY: JLG  APPROVED BY: DATE:   
Date: 12/13/10 Date: 12/15/09            

 

 Sheet 1  

 
References 
 
1. HNUS (Halliburton NUS Corporation), 1995a.  Post-Removal Action Report for Building 31 
Lead Remediation, Naval Submarine Base – New London, Groton, Connecticut.  Wayne, 
Pennsylvania.  January. 
 
2. HNUS,1995b.  Final Action Memorandum for Quay Wall Site, Response to Discharge of 
Petroleum Product, U. S. Naval Submarine Base New London, Groton, Connecticut.  Pittsburgh, 
Pennsylvania.  January. 
 
3. TtNUS (Tetra Tech NUS, Inc.), 1999.  Final Lower Subase Remedial Investigation Report, 
Naval Submarine Base – New London, Groton, Connecticut.  King of Prussia, Pennsylvania.  
January. 
 
Purpose 
 
The purpose of these calculations is to determine the areas and volumes of soil exceeding criteria 
for use in alternative-specific excavation, treatment, and capping calculations and cost estimates. 
 
Industrial/Commercial Scenario 
 
Under the I/C Scenario, based on the Connecticut (CT) Remediation Standard Regulations 
(RSRs), volumes are estimated for soil remediation using the following rules (when ELURs are in 
place): 
 

• Direct exposure criteria (DEC) in the top 2 feet for soil beneath pavement.  
 

• DEC in the top 4 feet for soil in unpaved areas. 
 

• Pollutant mobility criteria (PMC) from the ground surface to the seasonal high 
groundwater table. 

 
• No DEC or PMC soil remediation necessary beneath buildings. 

 
• Non-aqueous phase liquid (NAPL) to be removed to the extent practical. 

 
Geostatistical Kriging 
 
Geostatistical kriging was performed based on the Lower Subase RI (Ref 3) analytical data base.  
Analytical results, data density, and sample locations (x-y-z coordinates for 3-D kriging or x-y 
coordinates for 2-D kriging) were incorporated into the kriging.  A technical memorandum 
describing the approach taken for 3-D kriging has been attached to this appendix.  A description 
of the approach taken for 2-D kriging was provided in the Lower Subase RI (Ref 3).  Where 
possible and appropriate, geostatistical kriging was used to estimate the volume of soil exceeding 
DEC or PMC (“exceedance soil,”).  In general, kriging was used to estimate soil volumes where 
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sufficient mass analysis data was available to perform statistical evaluations.  Because few data 
were available for leachate results, and available results were from two different test methods 
(TCLP and SPLP), leachate results were not kriged.  
 
It should be noted that the geostatistics are not able to consider contaminant source, method of 
deposition, groundwater level, groundwater flow, sequence of site construction, or boring log 
comments.  Therefore, while geostatistics were used as a tool, additional factors have been 
considered to determine a realistic volume estimate. 
 
To simplify evaluation of numerous PAHs, a benzo(a)pyrene (BAP) equivalent concentration was 
used to represent all PAHs. Determination of BAP equivalent concentrations is explained on 
attached Sheet 16.  Because 1,000 µg/kg (1 mg/kg) is the I/C DEC and GB PMC for BAP, 1,000 
µg/kg was used as the I/C DEC and GB PMC for the BAP equivalent concentration.  With the 
exception of Zone 7 PMCs, soil exceeding a BAP equivalent concentration of 1,000 µg/kg (1 
mg/kg) was considered exceeding the DEC and PMC for PAHs. In Zone 7, B(b)F was the only 
PMC COC, therefore B(b)F was evaluated individually. In addition, if any individual PAHs were 
exceeded outside of the kriged area for the BaP equivalent concentration, the area and volume of 
that individual PAH exceedance was added. 
 
2-D geostatistics from the Lower Subase RI (Ref 3) were used to estimate soil exceeding I/C TPH 
for DEC (2,500 mg/kg) and PMC (2,500 mg/kg) in Zones 5 and 6.  
 
Volume Estimates 
 
Soil was considered to be “High Lead” and incur a higher disposal cost if the mass analysis 
exceeded the I/C DEC criterion, i.e., 1,090 mg/kg. 
 
Soil with TPH exceeding 2,500 mg/kg that is not ”High Lead” was considered “High TPH”.  High 
TPH soil was identified separately because it was assumed for costing purposes that this soil 
would require treatment prior to disposal and because it exceeded both Industrial Direct Exposure 
Criteria and Pollutant Mobility Criteria for Soil at GB groundwater areas.  
 
Soil with any PAH exceeding CTDEP I/C Direct Exposure Criteria, such as a benzo(a)pyrene 
concentration greater than 1,000 µg/kg, was considered “High PAH” soil.  High PAH soil was 
identified separately because it was assumed for costing purposes that this soil would require 
treatment prior to disposal.  
 
For Zones 1, 2, 3, 4, and 7, three-dimensional (3-D) geostatistical concentration estimates 
(kriging) were used to determine the estimated volumes of soil with concentrations of TPH, lead, 
and PAHs greater than criteria. Two-dimensional kriging from the Lower Subase RI was used for 
Zones 5 and 6.  In general, volumes were estimated as the kriged area times 2 feet for soil 
exceeding DEC or the kriged area times the thickness of soil from the ground surface to mean 
high water (approximately El. 1). 
 
For Zone 7 lead, the kriged area varied with depth, therefore the contaminated volume was 
obtained using the Volumetrics module in the Mining Visualization System (MVS) software 
package. The data was subset to Zone 7, the elevation intervals corresponding to the ground 
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surface and mean high water, and the isoconcentration of 1090 mg/kg for lead. The Total Soil 
Volume from the Volumetrics module was used as the Volume of Contaminated Soil and this was 
confirmed by support staff at CTech (Sheet 19).  
 
In addition, sample and groundwater depths were compared for each zone on Tables PMC-1 
through PMC-12 (included in Appendix B.2).  Only I/C exceedance samples with the entire 
sample above the water table were highlighted as exceedances.  
 
Asphalt was assumed to be 3 inches thick over all excavation areas except for the grassed 
portions of Zone 5.  Excavated asphalt would be segregated and handled separately.  For the 
purpose of the I/C scenario volume and cost estimates, small grassed and gravel areas in zones 
other than Zone 5 would be treated as asphalt covered.  Pavement would be replaced over all 
currently paved areas, and the grassed area in Zone 5 would be restored with 6 inches of topsoil.   
 
For costing purposes, it was assumed that hand excavation would be used as required around 
buried utilities.  It was assumed that most utilities are buried 3 feet deep or deeper. Excavation 
volumes were determined assuming vertical sidewalls without shoring of building foundations, 
sheet piles, or cutting back excavation sidewalls because soil has been previously excavated at 
Zone 3 to a depth of 6 feet with vertical sidewalls.  Dewatering of excavated soil is not considered 
because I/C scenario criteria apply to soil above the water table. 
 
Ground surface elevations vary across the Lower Subase, and generally range from El. 5  feet 
North American Vertical Datum of 1988 (NAVD88) mean sea level (msl) near the river to El. 11 
near the railroad tracks.   
 
Tabulated Volumes 
 
Total excavation areas and volumes for each zone and the combined totals for the Lower Subase 
under the I/C Scenario are presented on Sheet 17. 
 
Zone 1 
 
Lead  - Tables Soil-30 and Soil-32,(Appendix B.2) indicate that in Zone 1, lead is a PMC COC but 
not a DEC COC.  To further evaluate Zone 1 results, Table PMC-1 (Appendix B.2) shows which 
results exceed the PMC and whether or not they are above the water table.  Table PMC-1 shows 
that one location slightly exceeds the lead PMC of 0.15 mgL – 13MW20 (0.194 mg/L based on 
TCLP).  SPLP testing is planned for the Pre-Design Investigation (PDI) at this location.  It is 
anticipated that soil at this location will pass SPLP testing, therefore the estimated volume of soil 
to remediate for PMC lead is zero. 
 
TPH – Table PMC-1 determines that all of the soil samples exceeding 2,500 mg/kg are below the 
water table and not applicable to the PMC.  Although 3-D kriging estimated some soil above the 
water table exceeded the DEC/PMC criteria (2,500 mg/kg), none of the few samples analyzed 
above groundwater exceeded criteria, and boring logs did not indicate stains, diesel odors, or oily 
contamination above the water table.  Therefore, for the purpose of estimating TPH soil 
remediation volumes for this FS, it is assumed that no Zone 1 soil above the water table exceeds 
2,500 mg/kg. 
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PAHs -  
 

– DEC - There were no PAH surface (top 2 feet) samples in Zone 1; therefore estimates of 
surface soil contamination was based on 3-D kriging. Kriging of BAP equivalent 
concentration in the top 2 feet, based on kriging of deeper samples, is presented on 
Worksheet 1.  The kriged area exceeding a BAP equivalent concentration of 1,000 µg/kg 
is indicated in yellow and orange.  The yellow and orange red-lined area on Worksheet 1 
area multiplied by a 2-foot depth was used to estimate the volume of soil exceeding PAH 
DEC. 

 
– PMC – Although Alternative PMCs are not applicable in areas with NAPL, the three 

locations with BAP equivalent concentrations > 1 mg/kg have TPH < 7,500 mg/kg, 
therefore those locations do not have NAPL (see Appendix C.2) and alternative PMCs 
may be used. Alternative PAH PMCs (Table Soil-4) are exceeded only at TB2-1RI and 
TB4-1RI.  Using the Alternative PMCs presented on Table Soil-4, soil would need a BAP 
equivalent concentration of 37,000 µg/kg to exceed Alternative PMCs.  However, 
because TB2-1RI did not have a BAP equivalent concentration greater than 37,000 
µg/kg, a BAP equivalent concentration of 10,000 µg/kg was used to estimate exceedance 
soil around TB2-1RI.  The cross-hatched orange area exceeding a BAP equivalent 
concentration of 10 is shown on Worksheet 1.  The soil thickness from ground surface to 
the water table was used to estimate soil exceeding PAH PMC.  Ground surface at TB2-
1RI is approximately El. 6 ft msl. The groundwater table is at El. 1 ft msl and a 2 ft 
thickness was already accounted for to comply with the DEC, which leaves a 3-ft 
additional PMC thickness. At TB4-1RI, the B(b)F result at 2 to 4 feet bgs (7400 ug/kg) 
only slightly exceeded the criteria of 7000 ug/kg, therefore a small area of  10 feet by 10 
feet to a depth of 4 feet bgs was estimated for that location. 

   
Zone 2 
 
Lead  - Tables Soil-30and Soil-32 (Appendix B.2) indicate that in Zone 2, lead is a PMC COC but 
not a DEC COC.  Table PMC-2 (Appendix B.2) shows one location that exceeds the lead PMC of 
0.15 mgL – 13MW11 at 2 to 4 feet bgs (above the water table) has a mass lead of 178 J mg/kg 
but a TCLP lead of 8.6 mg/L.  This sample is at the south end of Zone 2. Kriging delineates mass 
lead < 400 mg/kg, therefore kriging cannot be used to estimate soil exceeding the lead PMC.  
Lead in Zone 2 is believed to be related to Zone 3 soil contamination; therefore, the remediation 
area will extend to Zone 3, 50 ft away.  The soil remediation area is a 80 ft x 80 ft square shown 
on Worksheet 2. A 5 ft thickness [from the ground surface (approx. El. 6) to the groundwater table 
(El. 1)] was used to estimate remediation volume. 
 
TPH – As presented on Tables Soil-6, and Soil-8 (Appendix B.2), TPH exceeded 2,500 mg/kg.  
The only exceedance was at GS-22L, but as shown on Table PMC-2, this sample was below the 
water table. The GS-22L boring log did not indicate stains, diesel odors, or oily contamination 
above the water table.  Therefore, for the purpose of estimating TPH soil remediation volumes for 
this FS, it is assumed that no Zone 2 soil above the water table exceeds 2,500 mg/kg. 
 
PAHs – No PAHs are COCs in Zone 2. 
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Zone 3 
 
Lead  - Tables Soil-30 and Soil-32 (Appendix B.2) indicate that in Zone 3, lead is a COC for both 
DEC and PMC.  Tables PMC-3 and PMC-4 (Appendix B.2) were used to determine PMC 
exceedances that were above the water table.  Soil beneath former Building 31 is indicated on 
Tables PMC-3 and PMC-4 in yellow. Lead-contaminated soil beneath Building 31 was remediated 
and the concrete floor was replaced.  The building (but not the concrete floor) has since been 
demolished and the area has been paved. Because the concrete building floor remains, soil 
beneath former Building 31 is considered inaccessible for direct exposure and environmentally 
isolated for pollutant mobility. 
 
Lead-contaminated soil around Building 31 at Bullhead Road and between Buildings 31 and 78 
was excavated laterally to clean soil (< 500 mg/kg lead), and vertically to groundwater, then 
replaced with clean fill.  At Albacore Road, however, the 140-foot long 6-foot deep excavation 
was stopped at a width of approximately 10 feet even though composite samples from the south 
wall (EXSW-ALBACORE-06), south end of the west wall (EXWW-ALBACORE-06), and north end 
of the west wall (2-EXWW-ALBACORE-06) exceeded 1090 mg/kg.  Note that although EXSW-
ALBACORE-06, EXWW-ALBACORE-06, 2-EXWW-ALBACORE-06, and EXNW-ALBACORE-06 
are presented as samples at specific depths; these are actually composites of grab samples at 
various depths along the respective excavation wall. Because kriging uses only point data, 
samples EXWW-ALBACORE-06 and 2-EXWW-ALBACORE-06 were incorporated using nine 
points at three elevations along the length and depth of the west wall of the Albacore Road 
excavation.   In addition, as shown on Table PMC-4, soil exceeded the lead DEC and/or PMC at 
13TB18, 13TB5A, and MW1-3R1.  The TCLP result at 13TB5A (south of the Albacore south wall) 
only slightly exceeds the Alternative PMC, and is expected to pass SPLP testing during the PDI.  
However, the other exceedances indicate the soil west of the Albacore Road trench is generally 
contaminated with lead.  The area estimated to exceed I/C lead criteria is indicated with cross-
hatching on Worksheet 2. 
 
TPH – In Zone 3, TPH exceeded 2,500 mg/kg only at 13MW12, but as shown on Table PMC-4, 
this sample was below the water table. The 13MW12 boring log did not indicate stains, diesel 
odors, or oily contamination above the water table.  Therefore, for the purpose of estimating TPH 
soil remediation volumes for this FS, it is assumed that no Zone 3 soil above the water table 
exceeds 2,500 mg/kg. 
 
PAHs – No PAHs are COCs in Zone 3. 
 
Zone 4 
 
Lead –  As shown on Tables SOIL-30 and SOIL-32, lead is both a DEC and PMC COC in Zone 
4.  The average ground surface elevation in Zone 4 is El. 6 and groundwater table is at 
approximately El. 1, so the average thickness of soil above groundwater is 5 feet. The lead areas 
exceeding 1090 mg/kg near 13TB3A and WE4A are shown on Worksheet 2.  Although SPLP 
results are less than the PMC, several TCLP results above the water table in the 13TB3A area 
exceed the PMC, therefore it is estimated that soil exceeding 1090 mg/kg also exceeds the lead 
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PMC.  The volume of soil exceeding the lead criterion was estimated by multiplying the high lead 
(orange cross-hatched) area on Worksheet 2 by a 5 ft thickness.  
 
Arsenic – Arsenic is identified as an I/C PMC in Zone 4 on Table SOIL-16, based on a 
comparison of all data to the PRG. However, arsenic was later screened out on Tables PMC-5 
and PMC-6. No samples above the mean high water exceeded the arsenic zone-specific PMC 
PRG; therefore, arsenic is not a Zone 4 I/C PMC. 
 
TPH – The only exceedance of TPH DEC/PMC (2,500 mg/kg) above the water table is 3440 
mg/kg at 13TB4, 0 to 2 feet on Worksheet 3.  Because this only slightly exceeds the DEC, the 
kriged area is very small.   
 
PAHs – As shown on Tables SOIL-30 and SOIL-32,, PAHs are DEC COCs but not PMC COCs in 
Zone 4.  BAP equivalent concentrations > 1 mg/kg in the top 2 feet is shown as the cross-hatched 
area on Worksheet 4. 
 
 
Zone 5 
 
Lead – Lead is not a COC in Zone 5. 
 
TPH – As shown on Tables SOIL-30 and SOIL-32, TPH is both a DEC and PMC COC in Zone 5. 
As shown on Tables PMC-7 and PMC-8, the only TPH exceedance is at surface soil sample 
19SS1.  The estimated volume of soil exceeding 2500 mg/kg is based on the 2-D kriging from the 
Lower Subase RI (Worksheet 5, Sheet 17).  The area covered by Building 175 was not included 
in the remediation area.  It was estimated that half of the area to be remediated is paved. 
 
PAHs – No PAHs are COCs in Zone 5. 
 
 
Zone 6 
 
Lead – Lead is not a COC in Zone 6. 
 
TPH – As shown on Tables SOIL-30 and SOIL-32, TPH is both a DEC and PMC COC in Zone 6. 
As shown on Tables PMC-9 and PMC-10, the only exceedance is surface soil sample MW5-6RI.  
The estimated volume of soil exceeding 2500 mg/kg is based on the 2-D kriging from the Lower 
Subase RI (Worksheet 5). 
 
PAHs – No PAHs are COCs in Zone 6. 
 
 
Zone 7 
 
TPH- As shown on Tables SOIL-30 and SOIL-32, TPH is not a COC in Zone 7. 
 
Lead – As shown on Tables SOIL-30 and SOIL-32, lead is both a DEC and PMC COC in Zone 7. 
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– DEC - There were five surface samples collected in Zone 7.  Although none of the 

surface samples exceeded lead DEC or PMC, surface samples were not collected from 
borings with the highest subsurface lead (20MW6 and MW5-7RI); therefore estimates of 
surface soil contamination were based on 3-D kriging.  This area is shown on Worksheet 
6. 

 
– PMC – PMC compliance can be determined by TCLP or SPLP testing.  Not all lead mass 

samples locations were also tested for leachate lead.  As a result, insufficient lead 
leachate data using a consistent test method is available for kriging.  
 
All available lead results, both mass and leachate analyses, are presented on Tables 
PMC-11 and PMC-12.  Cross-Section B-B (Worksheet 7) shows mass lead kriging 
through borings 20TB6, 20TB5, 20MMW6, MW5-7RI, and TB11-7RI, but also shows 
borings that are offset (and offset distances) from Cross-Section B-B to demonstrate 
additional lead leachate results.   
 
Both the cross-section and tables demonstrate an extremely poor correlation between 
lead mass and leachate lead.  Based on leachate testing, as shown on PMC-12, only one 
sample above groundwater, 20TB7 at 4 to 5 feet bgs (1.31 mg/L), exceeds the Zone 7 
lead Alternative PMC of 0.26 mg/L.   This sample is below the RCRA criteria of 5 mg/L. 
The lead mass concentration at 20TB7 is below 400 mg/kg. 
   
Soil mass lead exceeding 1090 mg/kg is presented in orange at El. 0 to 2 ft. msl, the 
elevation of the groundwater table (Worksheet 8), and on Cross-Section B-B (Worksheet 
7).  Due to lack of consistent leachate data, the volume of soil mass > 1090 mg/L was 
used as an estimate of soil exceeding the PMC.  Using MVS software, this volume was 
determined to be 5,724 cubic yards between El. 7 and El. 1.  Subtracting 251 cubic yards 
for asphalt, that leaves 5,473 cubic yards of soil > 1,090 mg/kg above groundwater.   
Because the area of soil exceeding lead criteria increases with depth (comparing 
Worksheets 6 and 8), some soil with lower lead concentrations will be excavated to 
access soil with higher lead concentrations. This additional soil volume was considered to 
be suitable for reuse at NS-NLON. 
 
In addition, volume is included for a 10 ft x 40 ft area between Building 456 and the 
railroad embankment (around 20TB7, see Worksheet 8). 

 
PAHs –  

 
– DEC - Areas exceeding a BAP equivalent concentration of 1 mg/kg (DEC) in the top 2 

feet are shown as yellow and orange on Worksheet 9.  The outline of the lead 
exceedance area already accounted for is also shown on Worksheet 9. Additional 
remediation areas for soil exceeding a BAP equivalent concentration of 1 mg/kg are 
identified as cross-hatched Areas A, B, C, D, and E on Worksheet 9. These areas would 
be remediated to a depth of 2 feet. 
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– PMC – Only B(b)F exceeded its Alternative PMC in Zone 7 soil.  Soil areas exceeding the 
B(b)F Alternative PMC of 7.8 mg/kg are shown at 20MW3, 20MW5 and TB11-1RI, as 
shown on Worksheets 10 and 11.  The soil around 20MW6 is already accounted for 
within the lead PMC volumes.  The additional areas of PMC exceedance at 20MW3 (2 to 
4 feet bgs) and TB11-1RI (2 to 4 bgs) are estimated as 10 ft x 10 ft each. 

 
Antimony – Antinomy data is presented on Tables PMC-11 and PMC-12.  Because there were 
no antimony leachate tests in Zone 7, the I/C direct exposure PRG of 410 mg/kg was used to 
estimate samples that would exceed the PMC.  It was determined on Tables PMC-11 and PMC-
12 that no antimony result above the groundwater table exceeded 410 mg/kg, so no results are 
expected to exceed the antimony PMC.  A possible exception is the non-detect result at 20MW6 
at 2 to 4 feet bgs, which had a high detection limit.  This location will be remediated for lead. 
 
Arsenic – Arsenic is an I/C PMC in Zone 7. However, the arsenic exceedance is co-located with 
a lead exceedance, therefore no additional area or volume is necessary for arsenic remediation.  
 
 
Residential Scenarios 
 
Residential Scenarios were evaluated to satisfy the Navy requirement to evaluate “clean closure”. 
Residential Scenario COCs per zone are determined on Tables Soil-31 (DEC) and Table Soil-33 
(PMC).  In general, with the following COC concentrations would require remediation under the 
residential scenario: 
 

• Lead concentrations > 400 mg/kg (CTDEP Residential DEC) from ground surface to a 
depth of 15 feet 

 
• TPH > 500 mg/kg (CTDEP Residential DEC) from ground surface to a depth of 15 feet  

 
• DEC of PAH COCs (vary by zone) from ground surface to a depth of 15 feet. As with the 

I/C scenario, multiple PAHs were represented by a BAP equivalent concentration to 
simplify volume estimating.  Because 1,000 µg/kg (1 mg/kg) is the Residential DEC and 
GB PMC for BAP, 1,000 µg/kg was used as the Residential DEC and GB PMC for the 
BAP equivalent concentration.   

 
• Residential PMC COCs (vary by zone) from ground surface to the seasonal high water 

table. 
 
 
Because the DEC apply to depths of 15 feet, and because the kriged area of exceedance varies 
with depth, 3-D kriging of 2-foot intervals were overlaid to show the areas exceeding criteria at all 
depths. For Zones 1, 2, 3, 4 and 7, the ground surface elevation varies from approximately El. 5 
to El 10.  For a ground surface of El. 5, a depth of 15 feet bgs would be El. -10 msl.  Therefore, 
kriged intervals from El 10 to El -10 were overlaid to show soil exceeding DEC in Zones 1, 2, 3, 4, 
and 7.  For example, Worksheet 12 presented the areas exceeding the TPH concentration of 500 
mg/kg from El 10 to El -10 in Zones 1, 2, 3, and 4. 
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Although the Lower Subase currently has numerous buildings and buried utilities, these will no 
longer be in use under the Residential Scenario; therefore these will not need to be protected 
during excavation under the residential scenario.  It is assumed that buildings, building 
foundations, and utilities will be removed prior to remediation, therefore excavation and disposal 
cost for these items were not considered.  
 
For excavations greater than 6 feet deep or deeper than the groundwater table, sheet piles are 
expected to be used; therefore, excavation volumes were estimated assuming vertical side walls.   
 
For the residential scenario, soil below the groundwater table was identified separately because it 
would require dewatering prior to disposal.   
 
Under the Residential Scenario, the top 6 inches of all excavated areas will be covered with 
topsoil and vegetated after the contaminated soil is excavated and the excavation is backfilled 
with common fill. 
 
As with the I/C Scenario, for costing purposes, soil with lead greater than, 1,090 mg/kg was 
considered to be “High Lead”, soil with TPH greater than 2,500 mg/kg that is not “High Lead” is 
“High TPH”, and soil with a BAP concentration greater than 1,000 µg/kg was considered “High 
PAH” soil.   
 
Soil with lead concentrations between 400 mg/kg and 1,090 mg/kg or TPH concentrations 
between 500 mg/kg and 2500 mg/kg is identified as such and will have lower disposal costs than 
“High Lead” or “High TPH” soil.  Soil below Residential DEC criteria is considered clean and 
suitable for on-site re-use. 
 
In general, volumes were estimated as the kriged area times 15 feet for soil exceeding DEC or 
the kriged area times the thickness of soil from the ground surface to mean high water 
(approximately El. 1.2 feet) for soil exceeding only the PMC.  For Zones 1 and 2 TPH and Zones 
4 and 7 lead, the contaminated volumes were obtained using the Volumetrics module in the MVS 
software package. The data was subset to the appropriate zone, the elevation intervals 
corresponding to the ground surface and 15 ft bgs, and the isoconcentration of 500 mg/kg for 
TPH or 1090 mg/kg for lead.  The Total Soil Volume from the Volumetrics module was used as 
the Volume of Contaminated Soil and this was confirmed by support staff at CTech (Sheet 19). 
The volume estimates for soil exceeding 2,500 mg/kg TPH (“High TPH” disposal cost) to a depth 
of 15 feet bgs in Zones 1, 2, 3, and 4 presented on Sheet 20 were from Appendix C.2. 
 
Tabulated Volumes 
 
Total excavation areas and volumes for each zone and the combined totals for the Lower Subase 
under the Residential Scenario are presented on Sheet 18.  
 
 
 
 
 
Zone 1 
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It is estimated that the Building 29 foundation, USTs east of Building 29, and USTs east of TB6-
1RI extend down vertically to the high tide water elevation, El. 1.  Therefore these areas will be 
subtracted from excavation volumes of soil above the water table.   
 
It is assumed that  Building 490 is constructed on a pier and no soil exists beneath this building, 
therefore the area beneath this building was not included in the estimated soil volumes.  
 
Lead  - Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 1, lead is a PMC COC but 
not a DEC COC.  To further evaluate Zone 1 results, Table PMC-1 (Appendix B.2) determines 
which results exceed the PMC and whether or not they are above the water table.  Where there 
are no leachate tests, it is assumed that mass lead > 1090 mg/kg will exceed the PMC. Table 
PMC-1 shows that one location slightly exceeds the lead PMC of 0.15 mgL – 13MW20 (0.194 
mg/L based on TCLP).  SPLP testing is planned for the PDI at this location.  It would be expected 
that soil this location will pass SPLP testing, therefore the estimated volume of soil to remediate 
for PMC lead is zero. 
 
TPH –Three-dimensional kriging of the Residential TPH DEC criteria on Worksheet 12 reveals 
that nearly all of Zone 1 exceeds 500 mg/kg TPH.  At locations where 500 mg/kg is not exceeded 
near the surface but is exceeded at depth, surface soil would require excavation to access deep 
contaminated soil.   
 
The average ground surface elevation in Zone 1 is approximately El. 8 msl (Sheet 19).  The 
Volumetrics module of the Mining Visualization System (MVS) software determined 59,985 cubic 
yards of soil exceeding 500 mg/kg TPH within Zone 1 boundaries between E.l. 8 and E. -7 (Sheet 
19) of which 14,455 cy exceeded 2,500 mg/kg TPH (Sheet 20). The groundwater table is a 
approximately El I, so on average across Zone 1, 7 ft of soil is above the water table and 8 feet of 
soil is below the water table.   
 
The MVS software estimate did not account for the Building 29 foundation and USTs ABCD and 
EFGKL, so soil at these locations was be subtracted from the kriged soil volumes.  Kriged TPH 
concentrations > 500 mg/kg beneath Building 29 were mostly below El 1, however, this volume 
was not subtracted from high TPH soils. 
 
PAHs - Samples exceeded the BAP equivalent concentration of 1 mg/kg at TB2-1RI, TB3-1RI, 
and TB4-1RI at ground surface, and at TB2-1RI and TB4-1RI in deeper samples. Overlaying 
Worksheet 12 (TPH for El 10 to El -10) with Worksheet 1 (PAH at El 8 to 10), the low TPH 
concentration soil around 13MW20 on Worksheet 12 is filled in by PAH exceedance soil around 
TB4-1RI (Worksheet 13).  Only the areas near GS-26L and TB7-1RI and a small area near 
13MW20 (shown in green on Worksheet 13) remain acceptable for residential use. The PAH 
concentrations near 13MW20 fall below 1,000 ug/kg at El. -4, so this area has a thickness of 12 ft 
(El. 8 minus -El.4) 
 
Where soil exceeds criteria for both TPH and PAHs, it is identified as high TPH for costing 
disposal.  Only soil exceeding BAP equivalent concentration on 1,000 ug/kg that is below 500 
mg/kg TPH was identified as high PAH soil.  Comparing Worksheets 1 and 12, the volume of high 
PAH soil overlying high TPH soil was estimated at 150ft x 70 ft x 7 ft = 2700 cy 
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Zone 2 
 
Lead  - Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 2, lead is a PMC COC but 
not a DEC COC.  As discussed under the Industrial Scenario, 80 ft x 80 ft square shown on 
Worksheet 2 (Sheets 4 and 17) will be used to estimate PMC lead exceedance soil near 
13MW11.  A 5 ft thickness [from the ground surface (approx. El. 6) to the groundwater table (El. 
1)] was used to estimate remediation volume. As shown on Table PMC-2, only 13TB11 (404 
mg/kg) at 4 to 6 feet bgs exceeded the DEC PRG of 400 mg/kg. 
 
TPH – TPH 3-D kriging for Zone 2 is presented on Worksheet 12.  MVS software determined a 
volume of 6,115 cubic yards of soil exceeding 500 mg/kg TPH in Zone 2 from the average ground 
surface elevation of El 9 to a depth of 15 feet (Sheet 19), of which 185 cubic yards exceeded 
2,500 mg/kg TPH (Sheet 20). The groundwater table is a approximately El I, so on average 
across Zone 2, 8 ft of soil is above the water table and 7 feet of soil is below the water table.   
 
PAHs – No PAHs are COCs in Zone 2. 
 
Zone 3    
 
Lead – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 3, lead is a DEC and 
PMC COC.   
 
A review of the Lower Subase RI (TtNUS, 1999) and Post-Removal Action Report for Building 31 
Lead Remediation (HNUS, 1995a) reveals that soil beneath the floor of Building 31 that exceeded 
500 mg/kg total lead was excavated, stabilized, and replaced.  Figure 1-7 based on the Post-
Removal Action Report (Sheet 21) shows the excavation cells within Building 31, excavation 
areas outside Building 31, and the excavation bottom elevations.   
 
Although stabilized soil needed to meet a criteria of 5 mg/L TCLP extractable lead prior to 
replacement under Building 31, the stabilized soil TCLP actually averaged 0.093 mg/L. Therefore 
stabilized soil under Building 31 passes the residential PMC.  However, stabilization did not 
change the total lead concentration; therefore none of the stabilized soil will pass the residential 
DEC criteria (500 mg/kg) and so must be re-excavated under the Residential Scenario. 
 
Excavation under Building 31 was continued until soil passed criteria or until the excavation depth 
met mean low tide.  Verification samples were not required for Cells 4, 5, 6, 8, and 9 because the 
bottom of the excavations coincided with mean low tide (approximate El 2). 
 
Although the DEC applies to a depth of 15 ft, analyses within the building were performed to a 
depth of only 7 ft, so the analyses of soil between 7 and 15 ft bgs are unknown.  A contamination 
depth of 10 ft bgs was assumed for soil beneath former Building 31 and Albacore Road.   Building 
31 and cell dimensions were based on Figure 1-7 (Sheet 21).  The concrete foundation slab was 
assumed to be 9 inches thick and the overlying asphalt was assumed to be 3 inches thick.  Sheet 
18 presents the estimated volumes of high lead soil (stabilized and unstabilized), asphalt, and 
concrete to be excavated from within the footprint of former Building 31. TCLP lead exceedances 
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at SB13, SB15, SB27 and 13TB7 would be expected to pass SPLP testing.  Lead exceedances 
at SB13, BLDG31/78_N, and 13TB7 would be expected to add minimal additional soil volumes.  
 
As discussed in the Post-Removal Action Report, a laboratory study was performed to determine 
the shear strength of the stabilized sandy soil. To simulate expected field procedures, soil was 
stabilized with 5 percent Portland cement and left in a loose pile for 3 or 4 days prior to 
compaction, curing, and testing.  This method did not achieve an unconfined compressive 
strength of 50 psi, but did achieve direct shear test results with strength at least equal to those of 
the original untreated soil, thus was considered acceptable. Based on this information, excavation 
of the stabilized soil should be similar to that of unstabilized soil.  However, if the stabilized soil 
was compacted immediately after stabilization, material strength could be significantly higher and 
excavation will be difficult.   Also, the additional curing time may have allowed for a significant 
increase in material strength.  
 
Previously excavated areas outside of Building 31 (along Albacore Road, Bullhead Road, and the 
space between Buildings 31 and 78) were backfilled with clean soil.  The Bullhead Road and 
space between Building 31 and 78 excavations were discontinued when the bottom of the 
excavation passed criteria.  The Albacore Road excavation was discontinued at a depth of 6 feet 
because of concrete structures and pipes even though the composite sample indicated that the 
bottom was still contaminated.   
 
The Albacore Road excavation is identical to the I/C scenario, except that under the Residential 
Scenario, the Albacore Road excavation bottom also exceeds criteria.  Therefore, Albacore Road 
would have to be re-excavated under the Residential Scenario to the previous excavation 
elevation. The clean backfill will be excavated and stockpiled.  From there, the bottom would be 
further excavated until soil passed criteria.  It is estimated that this location would require an 
additional 4 feet of excavation to reach soil that passes criteria.  The additional 4 feet below the 
Albacore Road will be “High Lead” soil, based on a lead level greater than 1,090 mg/kg. 
 
The remaining Zone 3 excavation volumes were calculated as discrete areas around each tag, 
following the same general method as for the I/C Scenario. 
 
Excavation volumes and areas outside Building 31, as well as Zone 3 totals, are presented on 
Sheet 18.   
 
 
TPH – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 3, TPH is a DEC and PMC 
COC.  As shown on Table PMC-4A, TPH greater than 500 mg/kg occur at 13TB5A (1.5 to 3.5 
feet bgs), MW1-3RI (2 to 4 feet bgs), MW2-3RI (2 to 3.5 feet bgs), and 13MW12 (8 to 10 feet 
bgs).  Locations 13TB5A, MW1-3RI, and MW2-3RI are included in soil exceeding lead criteria.  
The area of soil exceeding 500 mg/kg near 13TB5 and 13MW12 is shown on Worksheet 12.    It 
is expected that soil to 6 feet bgs is less than 500 mg/kg and soil from 6 ft to 14 feet bgs exceeds 
500 mg/kg TPH at 13MW12.    MVS software determined a soil volume of 1 cubic yard of soil 
exceeding 2500 mg/kg TPH in Zone 3 at 13MW12 (Sheet 20). 
 
Kriging indicating soil greater than 500 mg/kg under Buildings 31 and 78 is considered to be due 
to anomalies. 
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PAHs  - Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 3, benzo(a)anthracene is 
a DEC COC but not a PMC COC.    The area exceeding a BAP equivalent concentration of 1,000 
µg/kg on Worksheet 1 is approximately 80 feet by 100 feet. Because the BAP equivalent 
concentration exceeded 1,000 ug/kg at both depths sampled at TB4-3RI, a depth of 15 feet was 
estimated for this area. 
 
Zone 4  
 
As shown on Tables SOIL-31 and SOIL-33, lead, TPH, and PAHs are all both DEC and PMC 
COCs for the Residential Scenario.  Overlying lead (Worksheet 2), PAHs, (Worksheet 4), and 
TPH (Worksheet 12) results in the remediation area shown on Worksheet 14. It is estimated that 
the lead/TPH areas is contaminated to a depth of 12 feet.  As shown on Worksheet 15, kriging of 
the BAP equivalent concentration greater than 1,000 ug/kg at MW1-4RI extends only to a depth 
of 4 feet. 
 
MVS software determined 4,202 cubic yards of lead greater than 1,090 mg/kg (the criteria for 
“High Lead” soil) (Sheet 19) and 787 cubic yards of soil with TPH greater than 2,500 mg/kg (the 
criteria for “High TPH” soil) (sheet 20). 
 
Arsenic – Arsenic is identified as a Residential PMC in Zone 4 on Table SOIL-17, based on a 
comparison of all data to the PRG. However, arsenic was later screened out on Tables PMC-5 
and PMC-6A. No samples above the mean high water exceeded the arsenic zone-specific 
residential PMC PRG of 0.10 mg/L; therefore arsenic is not a Zone 4 PMC. 
 
Zone 5 
 
Lead – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 5, lead is a not DEC COC 
but is a PMC COC.  Soil exceeds the lead PMC at 19MW2 (4 to 6 feet bgs) based on TCLP 
testing, but SPLP results at nearby TB6-5RI are 2J ug/L at 2 to 4 feet bgs and 1.6J  ug/L  at 5.5 to 
6.5 feet bgs.  Also, all mass lead results in Zone 5 are less than 100 mg/kg.  Soil at 19MW2 will 
be tested using SPLP during the PDI and is expected to pass the Zone 5 lead residential PMC 
based on SPLP testing.  Soil at 19SS1 (0 to 0.5 feet bgs), also exceeds the residential lead PMC, 
but is within the TPH area.  As a result, soil results exceeding PMC lead in Zone 5 do not 
increase the soil volume. 
 
TPH – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 5, TPH is a DEC and PMC 
COC.  The area of shallow soil (to 4 feet bgs) exceeding 500 mg/kg TPH is estimated on 
Worksheet 16, using 2-D kriging presented in the Lower Subase RI Report.  As shown on Table 
PMC-8, groundwater occurs at an approximate depth of 3 feet bgs. The area of deep soil 
exceeding 500 mg/kg TPH is estimated using the kriging presented on Worksheet 17. It is 
estimated that deep soil exceeds 500 mg/kg for an additional 4 foot depth.  On Worksheet 16, the 
deep and shallow areas of TPH greater than 500 mg/kg are overlaid to show the total area 
requiring remediation.  “High TPH” shallow soil was estimated at 234 cubic yards, from Sheet 17 
(I/C Scenario).  “High TPH” deep soil was estimated using kriging for soil greater than 2,500 
mg/kg on Worksheet 17. 
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PAHs – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 5, PAHs are DEC and 
PMC COCs.   As shown on Figure 2-10, DEC exceedances of benzo(a)pyrene and 
benzo(b)fluoranthene are at TB4-5RI and PMC exceedances  of methylene chloride and 2-
methylnaphthalene are at 19MW3 and TB1-5RI.  These locations are within the TPH area, so no 
additional volume is estimated for PAHs. 
 
Zone 6 
 
 
Lead – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 6, lead is a not DEC or 
PMC COC.   
 
TPH – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 6, TPH is a DEC and PMC 
COC.  The area of shallow soil exceeding 500 mg/kg TPH is estimated on Worksheet 16, using 2-
D kriging presented in the Lower Subase RI Report.  As shown on Table PMC-10, groundwater 
occurs at an approximate depth of 3 feet bgs. The area of deep soil exceeding 500 mg/kg TPH is 
estimated using the kriging presented on Worksheet 17A. It is estimated that deep soil exceeds 
500 mg/kg for an additional 4 foot depth.  The deep and shallow areas of TPH greater than 500 
mg/kg do not overlap, so these areas are added to determine the total remediation area.  “High 
TPH” shallow soil was estimated at 733 cubic yards, from Sheet 17 (I/C Scenario).  Worksheet 17 
and Table PMC-10 indicate that none of the deep soil exceeds 2,500 mg/kg. 
 
PAHs – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 6, PAHs are not DEC or 
PMC COCs.   
 
Zone 7 
 
Because the DEC applies to a depth of 15 feet, and because the kriged area of exceedance 
varied with depth, 3-D kriging of 2-foot intervals were overlaid to show the areas exceeding 
criteria at all depths. For Zone 7, the ground surface elevation varies from approximately El. 5 to 
El 10.  For a ground surface of El. 5, a depth of 15 feet bgs would be El. -10 msl.  Therefore, 
kriged intervals from El 10 to El -10 were overlaid to show soil exceeding DEC COCs. 
 
Lead – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 7, lead is a residential 
DEC and PMC COC.   Areas exceeding 400 mg/kg lead at 2-foot depth intervals from El 10 to El. 
-10 is presented on Worksheet 18.   The average ground surface elevation in Zone 7 is El. 7. 
MVS software (sheet 19) was used to determine 20,663 cubic yards of soil exceeds the “High 
Lead” disposal criteria of 1,090 mg/kg between El. 7 and El. -8 (sheet 19).   
 
Antimonyand Copper– Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 7, 
antimony is a DEC and PMC COC and copper is a residential DEC COC. These metals are 
expected to be co-located with lead.  
 
Arsenic – Arsenic is a residential DEC and PMC COC. However, the arsenic exceedances are 
co-located with lead exceedances; therefore, no additional area or volume is necessary for 
arsenic remediation.  
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TPH – Tables Soil-31 and Soil-33 (Appendix B.2) indicate that in Zone 7, TPH is a residential 
DEC COC but not a PMC COC.  Areas exceeding 500 mg/kg TPH a 2-foot depth intervals from El 
10 to El. -10 is presented on Worksheet 19.   As only one sample (MW5-7RI at 2 to 4 feet bgs, 
2600 J) exceeded the “High TPH” criteria of 2,500 mg/kg and this location was within the “High 
Lead” area, no “High TPH” volume was identified. 
 
PAHs – As shown on Table Soil-31 (Appendix B.2), benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene are Residential DEC 
COCs in Zone 7.  As shown on Table Soil-33 (Appendix B.2), benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene are Residential PMC 
COCs in Zone 7.  Because 1,000 µg/kg (1 mg/kg) is the Residential DEC and GB PMC for BAP, 
1,000 µg/kg was used as the Residential DEC and GB PMC for the BAP equivalent 
concentration.  Areas exceeding 1,000 ug/kg BAP equivalent concentration at 2-foot depth 
intervals from El 10 to El. -10 is presented on Worksheet 20.   
 
Overlaying Worksheets 18, 19, and 20, only the area indicated with red hatching does not exceed 
Residential DEC for lead, TPH, or PAHs.  There were five locations at a depth of 6 feet with a 
BAP equivalent concentration greater than 1,000 ug/kg (MW2-7RI, MW5-7RI,  TB1-7RI, TB2-7RI, 
and TB11-7RI)  At depths greater than 8 feet, there are no locations exceeding BAP criteria, but 
there are six locations with a BAP equivalent concentration of non-detect or less than 1,000 ug/kg  
(20MW3, 20MW6, 20TB2, 20TB3, 20TB4, and 20TB6).  Therefore it is estimated the PAH 
contamination extends to a depth of 8 feet bgs.  As shown on Sheet 18, kriging estimates “High 
PAH” soil (soil exceeding 1,000 ug/kg BAP equivalent concentration) that was not also “High 
Lead” soil volume was estimated at 66,000 square feet times 8 feet or 19,555 cubic yards.  Some 
TPH and Lead samples exceed criteria at depths of 12 to 14 feet.  To estimate the total volume of 
soil exceeding any criteria, an “average” exceedance depth of 8 feet was used. 
 



CALCULATION OF BENZO(A)PYRENE EQUIVALENT CONCENTRATIONS 
 

Carcinogenic polycyclic aromatic hydrocarbons (PAHs) are found as mixtures in contaminated media. 

Given that carcinogenic PAHs have a common toxicity mechanism, but display difference toxic potencies, 

a toxicity equivalency factor (TEF) approach can be used to convert individual PAH concentrations into a 

single concentration of the index chemical, benzo(a)pyrene.  TEFs based on the potency of each 

carcinogenic PAH relative to that of benzo(a)pyrene are presented in USEPA’s Provisional Guidance for 

Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993.  The TEFs are used to 

convert each individual carcinogenic PAH concentration into an equivalent concentration of 

benzo(a)pyrene. 

 

The benzo(a)pyrene equivalent concentration is calculated by multiplying the individual carcinogenic PAH 

concentration by its TEF and then summing the results.  One half the detection limit was used for non-

detected values.  If all carcinogenic PAHs were not detected in a sample, then the detection limit for 

benzo(a)pyrene was used as the benzo(a)pyrene equivalent concentration.  The following table presents 

the TEFs for the carcinogenic PAHs and a sample calculation. 

 

Carcinogenic PAH 
Toxicity 

Equivalency 
Factor 

Concentration 
(µg/kg) 

Benzo(a)pyrene 
Equivalent 

Concentration 
(µg/kg) 

Benzo(a)anthracene 0.1 310 31 
Benzo(a)pyrene 1 300 300 
Benzo(b)fluoranthene 0.1 400 U 20 
Benzo(k)fluoranthene 0.01 190 1.9 
Chrysene 0.001 430 0.43 
Dibenzo(a,h)anthracene 1 87 87 
Indeno(1,2,3-cd)pyrene 0.1 290 29 

Total Benzo(a)pyrene Equivalent Concentration 469.33 
 

 Sheet 16 
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Industrial/Commercial Scenario Summary of Soil Excavation Volumes

 Volume to Excavate
Excavation Total Total Vol to Buy Replace Buy Buy

Zone Area/Well/Boring Area Thickness Volume Volume High Lead Asphalt Non-Haz High PAH High TPH Re-use Clean Fill Asphalt Topsoil Topsoil Comments
(sf) (ft) (cf) (cy) (cy) (cy) (cy) (cy) (cy) (cy) (cy) (sf) (sf) (cy)

1 PAH DEC 33,200 2 66,400 2,459 0 307.4 0 2,152 0 0 2,152 33,200 0 0  
Add. depth at TB2-1RI 5,600 3 16,800 622 0 0.0 0 622 0 0 622 0 0 0
Add. depth at TB4-1RI 100 6 600 22 0 0.0 0 22 0 0 22 0 0 0
Total 33,200  83,800 3,104 0 307 0 2,796 0 0 2,796 33,200 0 0

 
2 13MW11 6,400 5 32,000 1,185 1126 59.3 0 0 0 0 1,126 6,400 0 0  

6,400 32,000 1,185 1,126 59 0 0 0 0 1,126 6,400 0 0
 

3 Albacore Road 8,775 5 43,875 1,625 1544 81.3 0 0 0 0 1,544 8,775 0 0  
Total 8,775 43,875 1,625 1544 81 0 0 0 0 1,544 8,775 0 0

4 13TB4 1,200 2 2,400 89 0 11 0 0 78 0 78 1,200 0 0
13TB3A 6,200 5 31,000 1,148 1091 57.4 0 0 0 0 1,091 6,200 0 0
WE4A 11,200 5 56,000 2,074 1970 103.7 0 0 0 0 1,970 11,200 0 0
MW1-4RI 14,800 2 29,600 1,096 0 137.0 0 959 0 0 959 14,800 0 0
Total 33,400 119,000 4,408 3,061 309 0 959 78 0 4,098 33,400 0 0

5 19SS1 2,200 3 6,600 244 0 10.2 0 0 234 0 234 1,100 1,100 20  
 Total 2,200  6,600 244 0 10 0 0 234 0 234 1,100 1,100 20  

6 MW5-6RI 7,200 3 21,600 800 0 66.7 0 0 733 0 733 7,200 0 0  
 Total 7,200   21,600 800 0 67 0 0 733 0 733 7 200 0 0,

   
7 Lead > 1090 27,136 6 162,816 6,030 5,473 251 0 0 0 306 5,473 27,136 0 0

20TB7 (>PMC, <DEC) 400 7 2,800 104 0 3.7 100 0 0 0 100 400 0 0
PAH Area A 13,056 2 26,112 967 0 120.9 0 846 0 0 846 13,056 0 0
PAH Area B 1,600 2 3,200 119 0 14.8 0 104 0 0 104 1,600 0 0
PAH Area C 1,664 2 3,328 123 0 15.4 0 108 0 0 108 1,664 0 0
PAH Area D 13,120 2 26,240 972 0 121.5 0 850 0 0 850 13,120 0 0
PAH Area E 30,400 2 60,800 2,252 0 281.5 0 1,970 0 0 1,970 30,400 0 0
20MW3,add 2 to 4 ft bgs 100 2 200 7 0 0.0 0 7 0 0 7 0 0 0
TB11-1RI,add 2 to 4 ft bgs 100 2 200 7 0 0.0 0 7 0 0 7 0 0 0
Total 87,376 285,696 10,581 5473 809 100 3,893 0 306 9,466 87,376 0 0

Lower Subase Grand Total 178,551 21,947 11,204 1,643 100 7,649 1,045 306 19,998 177,451 1,100 20

DEC - Direct Exposure Criteria
PAH - Polycyclic aromatic hydrocarbonsy y y
PMC - Pollutant Mobility Criteria
TPH - Total petroleum hydrocarbons
High Lead  -  Mass lead > 1090 mg/kg or TCLP  lead > 5 mg/L
High PAH  -  Mass Benzo(a)pyrene (BAP) Equivalents > 1 mg/kg
High TPH  -  Mass TPH > 2500 mg/kg and not "High Lead"
Asphalt assumed to be 3 inches thick across the Lower Subase.
Assume topsoil will be 6" thick
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Residential Scenario Summary of Soil Excavation Volumes

Volume to Excavate
Total Total Zone Average Volume Volume Vol Vol Vol Vol to Vol to Buy Buy Buy

Zone Well/Boring Area Thickness Volume olume Depth to GWL above GWL Below GWL High Lead Asphalt Concrete Non-Haz High PAH High TPH Dewater Re-use Clean Fill Topsoil Topsoil
(sf) (ft) (cf) (cy) (ft) (cy) (cy) (cy) (cy) (cy) (cy) (cy) (cy) (cy) (cy) (cy) (sf) (cy)

1 TPH area 145,600 15 2,184,000 80,889 7 37,748 43,141 0 1,348 44,182 2,700 14,455 43,141 18,204 145,600
Additional PAH area (13MW20) 6,400 12 76,800 2,844 7 1,659 1,185 0 59 2,785 1,185 0 6,400
Building 29 -28,000 7 -196,000 -7,259 7 -7,259 0 0 -259 0 0 -7,000  
USTs ABCD -9,000 7 -63,000 -2,333 7 -2,333 0 0 -83 -2,250 0 0 0  
USTs EFGKL -6,000 7 -42,000 -1,556 7 -1,556 0 0 -56 -1,500 0 0 0  

 Total 109,000   72,585 28,259 44,326 0 1,009 0 40,432 5,485 14,455 44,326 11,204 58,566.5 152,000 2,815
 

2 GS-22L/TB8-1RI-22L/TB8-1RI 24 000, 15 360 000 13 333 7, ,
13TB8 1,600 15 24,000 889 7
13MW11 6,400 5 32,000 1,185 7 1,126 59 0 0 0 0 0 1,126 6,400 0  
Total 32,000  15,407 8,217 7,190 1,126 296 0 5,634 0 185 7,190 8,166 6,648.4 32,000 593

3 Albacore Road 1,400 10 14,000 519 6 311 207 207 13 0 0 0 207 298 194 1,400 26
west of Albacore Road 9,200 10 92,000 3,407 6 2,044 1,363 3,322 85 0 0 0 1,363 0 3,237 9,200 170
Building 31 5,080 10 50,800 1,881 6 1,129 753 1,693 47 141 0 0 0 753 0 1,787 5,080 94
13TB7/13MW12 3,200 14 44,800 1,659 6 711 948 0 30 710 0 1 948 919 681 3,200 59
TB4-3RI area 8,000 15 120,000 4,444 6 1,778 2,667 4,444 2,667
Total 26,880   11,911 5,973 5,938 5,223 175 141 710 4,444 1 5,938 1,217 5,900 18,880 350

 

4 Lead/TPH excavation area 42,000 12 504,000 18,667 6 9,333 9,333
MW1-4RI 18,000 4 72,000 2,667 6 2,667 0 2,667
Total 60,000  21,333 12,000 9,333 4,202 556 0 8,748 2,667 787 9,333 4,374 15,848 60,000 1,111

 
5 Shallow TPH > 500 mg/kg 42,998 4 171,990 6,370 3 4,778 1,593 0 398 5,123 0 234 1,593 615 4,958 42,998 796

Deep TPH > 500 mg/kg 26,460 4 105,840 3,920 3 0 3,920 0 0 0 3,491 0 429 3,920 0 3,920 0 0
Total 42,998 10,290 4,778 5,513 0 398 0 8,614 0 663 5,513 615 8,878 42,998 796

6 Shallow TPH > 500 mg/kg 41,675 4 166,698 6,174 3 4,631 1,544 0 386 5,055 0 733 1,544 0 5,402.3 41,675 772
Deep TPH > 500 mg/kg 17,420 8 139,356 5,161 3 1,936 3,226 0 161 2,581 0 0 3,226 2,419 2,419 17,420 323
Total 59,094   11,335 6,566 4,769 0 547 0 7,636 0 733 4,769 2,419 7,822 59,094 1,094

7 Worksheet 20 213,760 8 1,710,080 63,336 6 25,335 38,002 20,663 1,979 20,760 19,555 0 38,002 379 58,999 213,760 3,959
Total 213,760 63,336 25,335 38,002 20,663 1,979 0 20,760 19,555 0 38,002 379 58,999 213,760 3,959

Lower Subase Grand Total 543,732  206,199 91,128 115,071 31,214 4,960 141 92,533 32,151 16,824 115,071 28,375 162,662 578,732 10,717

DEC - Direct Exposure Criteria
PAH - Polycyclic aromatic hydrocarbons
PMC - Pollutant Mobility Criteria
TPH - Total petroleum hydrocarbons
High Lead  -  Mass lead > 1090 mg/kg or TCLP  lead > 5 mg/L
High PAH  -  Mass Benzo(a)pyrene (BAP) Equivalents > 1 mg/kg
High TPH  -  Mass TPH > 2500 mg/kg and not "High Lead"
Asphalt assumed to be 3 inches thick across the Lower SubaseAsphalt assume  to be  inches c  across e Lower Subase.
Assume topsoil will be 6" thick
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Chemical Zones Isoconcentration Elevation
Contaminated_Vol

(cubic feet)
ume  ** Contaminated_Volume  **

(cubic yards)
Residential Scenario
TPH 1 500 mg/kg El 8 to El -7 1,619,591 59,985
TPH 2 500 mg/kg El 9 to El -6 165,111 6,115
Lead 7 1090 mg/kg El 7 to El -8 557,898 20,663
Lead 4 1090 mg/kg El 7 to El -8 113,448 4,202
Industrial/Commercial Scenario
Lead 7 1090 mg/kg El 7 to El 1 154,548 5,724
** Contaminated Volumes were obtained using the Volumetrics module in the Mining Visualization System (MVS) softwa
package. The data was subset to the specified zones, elevation intervals, and isoconcentration level for each parameter. T
scale was set to the same scale that was used to generate the models for each parameter (5.0) so the software could account f
this exaggeration and properly adjust the value when calculating the volumes. The Total Soil Volume from the Volumetrics module
was used as the Volume of Contaminated Soil and this was confirmed by support staff at CTech This volume is describedwas use  as the lume of ontaminate  il an  this was confirme  y support staff at CTec . This volume s escribe
total volume of the plume...[including] all regions within your input field which meet the subsetting criteria (isolevel and ge
layer cell sets)". 
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Determine volumes from El 1 to 15 feet below ground surface, stop at railroad embankment 
and zone boundaries.

TPH Concentration Total Volume(1) Total Volume
(mg/kg) (cubic feet) (cubic yards)

Zone 1

Location 1: Large area around 13MW18 to 13MW8 to TB8-1RI
Assume that none of the tanks or buildings go below El. 1.

≥2,500 379,485 14,055
≥7,500 159,266 5,899
≥22,500 43,161 1,599

Location 2: Area around GS25L and GS29L
≥2,500 10,811 400
≥7,500 759 28

Total:
≥2,500 390,296 14,455
≥7,500 160,025 5,927
≥22,500 43,161 1,599

Zone 2

Location 1: Area around GS22L
≥2,500 5,000 185
≥7,500 0 0

Zone 3

Location 1: Area around 13MW12
≥2,500 21 1

Zone 4

Location 1: Area around 13TB2A
≥2,500 5,183 192
≥7,500 24 1

Location 2: Area around 13TB4A - include depth from ground surface to 15 feet deep, just 
this well
≥2,500 10,282 381

Location 3: Area around GS-9L
≥2,500 5,785 214
≥7,500 3 0

Total:
≥2,500 21,250 787
≥7,500 27 1

Zone 7

Location 1: Area around MW5-7RI
≥2,500 109 4

(1) Volumes from Appendix C.2.
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TECHNICAL MEMORANDUM 
KRIGING OF SOIL DATA FOR LOWER SUBASE SOIL PDI SAP 
NSB-NLON, GROTON, CONNECTICUT 
 
By: S. Paxton 
 
Date: July 15, 2010 
 
 
INTRODUCTION 
 

In support of the Lower Subase Soil Pre-Design Investigation (PDI) Sampling and Analysis Plan (SAP) 

and Lower Subase Feasibility Study, three-dimensional modeling was performed using C Tech’s Mining 

Visualization System (MVS) software, Version 9.22. MVS is a state-of-the-art visualization software 

package with a robust series of modules to assist in the creation of three-dimensional volumetric models 

for environmental analysis. This software was used to create estimated concentration distribution maps 

for polynuclear aromatic hydrocarbons (PAHs), total petroleum hydrocarbons (TPH), and lead in soil at 

Zones 1 through 4 and Zone 7 at the Lower Subase.  

 

EXTENT OF CONTAMINATION 
 

Kriging is a group of statistical techniques for estimating the value of an attribute at any unsampled 

location using a number of available data near the unsampled location. The process essentially provides 

weights for the available data in the local neighborhood and uses linear regression estimators to estimate 

the data values at unsampled locations. During the interpolation process, the estimation or error variance 

is minimized. MVS conducts the kriging process automatically.  MVS uses the ordinary kriging method for 

interpolation.  Ordinary kriging is a specific type of kriging technique which allows one to account for 

variations of local means of data. 

 

When conducting kriging using MVS, input data (i.e., analytical results with x-, y-, z- coordinates) need to 

be provided and kriging parameters need to be specified. This input information is discussed below in 

detail. 

 

Input Data 
 

For this project, the soil data from Zones 1 through 4 were assessed together and the data from Zone 7 

were assessed separately.  Zones 1 through 4 were analyzed together due to the proximity of the zones 

to each other and the spatial correlation among the data. Zone 7 was assessed separately due to its 

spatial detachment from Zones 1 through 4.  Zones 5 and 6 did not have good data coverage spatially 
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and the spatial correlation of the data could not be quantified due to a limited number of data, so it was 

decided that modeling in the two zones would not be beneficial.  

 

The input data provided to MVS for kriging include the following: 

 

- X and Y coordinates for each sample location 

- Elevation in feet for each sample location 

- Sample result in mg/kg 

- Ground Surface Elevation in feet for each sample location 

 

All available data were provided to MVS. For locations where there were duplicate results, the software  

first calculates an average and then only uses the average as the data point. After the averaging, all data 

points were assumed to be equally weighted for kriging.   

 

Kriging Parameters 
 

Grid 
 

Based on the data density, it was agreed that the grid spacing is five-foot in both x- and y- directions 

horizontally and two-foot vertically. Provided below are the number of nodes of the kriging domains for the 

two established zones (i.e., Zone 1 through 4 and Zone 7): 

 

• Zones 1 through 4 

x = 201 

y = 364 

z = 10 

 

• Zone 7 

x = 94 

y = 159 

z = 10 

 

Examples of the calculations to determine the number of nodes in the kriging domains are provided in 

Attachment A to this memorandum.  An example figure (e.g., Figure 17-22) is also included in Attachment 

A that shows the grid spacing used for kriging Zone 7 data. 
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The same grid was used for Uncertainty Analysis (discussed in separate memorandum). After kriging, the 

kriging results were exported into a text format file and imported into the Geostatistical Software Library 

(GSLIB) for the Uncertainty Analysis. Because GSLIB uses cell data for analysis while MVS uses nodal 

data, the kriging domain is slightly smaller than the domain for uncertainty analysis; however, these 

differences were noticed and accounted for in the uncertainty analysis. 

 

Searching Mechanism 
 

When kriging, it is important to specify reasonable Reach and Point values. The Reach and Point values 

together define a searching window that controls how many sample data will be used in kriging at a 

specific location. The Reach indicates a radial distance from any model node and essentially controls the 

size of the searching window. Samples outside of the searching window will not be used in interpolation 

at the specific location. The Point parameter indicates the maximum number of closest sample data that 

will be used within the searching window during analysis 

 

The Reach value for kriging was generated automatically by the MVS software. By setting zero (default 

value) for the Reach in MVS, the software automatically calculates a Reach value that is approximately 

two-thirds of the longest distance between any two data points in the data set. In this way, the Reach 

value for each zone and parameter is unique. Examination of data values and data density and 

preliminary contouring suggested that local data variation (i.e., from a contaminated zone to a clean zone) 

was relatively significant; therefore, the Point value was set to 6 and kept uniform for each model, which 

means the 6 nearest data points were used for kriging at a specific location within the radius of the 

Reach.  

 

Semivariogram 
 

The MVS software contains an algorithm that can assess the user’s dataset and automatically determine 

the semivariogram based on a best fit of the data. A semivariogram is essentially the quantification of 

spatial correlation of data, where the quantified spatial correlation will then be used in kriging. A 

semivariogram model is typically determined as follows: 1) the dataset is evaluated to calculate the 

differences between all data pairs separated by a series of distances; 2) a graph is then generated to 

show the calculated variances with distances; 3) a mathematical model (i.e., semivariogram model) is 

then fit to the graph and usually the model is determined by the best fit with professional judgment. 

Parameters describing the mathematical model include range, sill, and nugget. The range is the distance 

at which spatial correlation disappears. The sill is the variance plateau (highest variance) that the 

semivariogram model reaches at the range. The nugget accounts for the variance among data collected 

from the same location (if sampling repeats at the same location), and is usually used to represent 
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possible measurement errors or other sources of variation. For this project, MVS automatically 

determined the semivariogram model based on the input data and no constraints were placed on its 

semivariogram modeling algorithm. It is important to note that MVS uses a nugget value of 0 which 

cannot be changed. CTech explains that “this restriction of the nugget [to only be a value of 0] provides 

much more representative results than allowing the nugget to be greater than zero, and thus allowing 

estimated data points to be different than the measured data points when they coincide.”  

 

Based on the input data and parameters set, the MVS conducts ordinary kriging automatically. The 

kriging results of the three-dimensional model were then processed into two-foot slices for presentation 

purposes. In order to achieve this, the Krig 3D Geology module in MVS was used. This module is 

generally used to create models of the lithology of a site. Lithology data was not available, but the module 

still proved useful for this analysis.  A geology file was created for each parameter and each modeled 

area using the coordinates for the sample locations that were used for kriging the analytical data. For 

each location, two-foot elevation data was entered into the geology file to create the two-foot elevation 

slices from ground surface to the lowest sampled elevation. Once this data was processed, the three-

dimensional model could be subset into the desired two-foot elevation slices. The ultimate goal was to 

show the resulting slices in plan view figures; therefore, the geology file was designed to display the 

middle elevation of the each two-foot elevation interval. For example, an elevation interval of 8 to 10 feet 

would show the data for elevation 9 feet. 

 

The focus of the SAP was to identify the extent of contaminated soil.  Both Residential and Industrial 

criteria were considered to determine the extent.  It was deemed more valuable to subset the data based 

on a color scale as opposed to physically subsetting the three-dimensional model based on the different 

criterion. As a result, the slices were color coded based on the different criteria to assist engineering staff 

in their analysis of the data and decisions for future sampling locations.  

 

The two-foot slices were exported as georeferenced image files. These image files were then imported 

into ArcGIS 9.3 software and displayed along with the New London base map spatial data for the 

generation of report figures. The resulting figures showing the kriging results for PAHs, TPH, and lead are 

provided in Appendix B of the Lower Subase Soil PDI SAP.  

 

CROSS-SECTIONS 
 

Cross-sections were also generated using C Tech’s MVS software to help depict the vertical distribution 

of soil contamination and determine appropriate sample locations.  This software package has modules 

that allow users to easily create fence diagrams from their three-dimensional models. For this project, 

fence lines were drawn through all of the sample locations that yielded the highest concentrations. This 



  5

provided a good illustration of the vertical extent of the contamination near these locations. A text file was 

generated and imported into the model to accurately visualize the groundwater table in relation to the 

estimated concentrations where groundwater level data was available. All cross-section figures displayed 

sample locations that were used in creating the cross-sections and sample locations that may have 

potentially influenced the estimated concentration. The two sets of locations were symbolized differently 

in the resulting cross-section figures and the offset distance was indicated for the potentially influential 

locations.  Images of these cross-sections with the posted sample locations were exported as image files. 

These images were imported into ArcGIS 9.3 where additional textual information was added to the 

figures.  The resulting cross-section figures are provided and discussed in WS #17 of the Lower Subase 

Soil PDI SAP. 

 
VOLUMES 
 

In addition to supporting the preparation of the SAP, the same MVS model was used to support the 

Feasibility Study for the Lower Subase.  The model was used for calculating the volume and mass of soil 

contaminated by the various constituents. MVS contains a module called Volumetrics that allows users to 

export these values concerning the modeled data.  This module takes into account numerous criteria 

including the type of media modeled, whether the data were log processed, data units, geologic data, 

scale of the model, and subsetting based on regulatory criteria values. The goal was to obtain mass and 

volume values for each zone modeled. This process was streamlined for Zone 7 because this zone was 

not modeled with other zones. The Volumetrics module was connected to the three-dimensional kriging 

model. Once connected, the volume and mass data were calculated in the Volumetrics module interface 

and a text file was exported containing these values.  For Zones 1 through 4, the three-dimensional  

model was cut into individual zones using a module called Area Cut. Once the data was clipped to a 

singular zone, the Volumetrics module could be connected to the model. At this point a text file, 

containing only the information for the zone displayed in the model, was generated and exported,. This 

process was repeated for all four zones to obtain the volume and mass values.  This approach will be 

used to process the new data collected as part of the Soil PDI to develop new volume estimates of the 

contaminated soil present in the Lower Subase zones. 



 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT A 

 

NODE CALCULATIONS AND EXAMPLE ZONE 7 GRID SYSTEM   



Zone 1‐4 Extents 

 

 

Number of X nodes for Kriging 

(781170 – 780170)/5 = 200 

200 + 1 = 201 

Number of Y nodes for Kriging 

(205754 – 203939)/5 = 363 

363 + 1 = 364 

   



Zone 7 Extents 

 

Number of X nodes for Kriging 

(780481 – 780016.5)/5 = 93.1 (we rounded to 93) 

93 + 1 = 94  

Number of Y nodes for Kriging 

(206784 – 205994)/5 = 158 

158 + 1 = 159  
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MASS OF LEAD IN SOIL 
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APPENDIX C.5 
 

VOLUME OF CONTAMINATED THAMES RIVER SEDIMENT 
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CLIENT: JOB NUMBER: 
  NSB-NLON, Groton, CT   112G00811 

SUBJECT: 
  

Appendix C.5: Volume of Contaminated Thames River Sediment 

BASED 
ON: 

DRAWING 
NUMBER: 

  
Various Reports 

      
BY: CAR JLG CHECKED BY: JLG CAR   APPROVED BY: DATE: 

Date: 
02-20-

08 
12-04-

09 
Date: 
 

02-21-08 
         

 

 
1.0 OBJECTIVE: 
 
Determine the volume of contaminated Thames River sediment in Zone 4, Zone 7, and Outer Pier 1 along 
the Lower Subase at Naval Submarine Base - New London in Groton, Connecticut.  Area of contaminated 
sediment determined in Baseline Ecological Risk Assessment (Reference 1). 
 
 
2.0 ASSUMPTIONS: 
 
• Based on Reference 1, the sediment that requires remediation under the FS is located in Zone 4 and 

Outer Pier 1.  No sediment in Zone 7 requires remediation. 
 
• The Zone 4 contaminated sediment is located along the Quay Wall from south of Pier 2 to just south 

of Pier 6 (approximately 520 feet).  The sediment in this area slopes from approximately 16 feet 
below the water surface near the Quay Wall at a 2.5-to-1 slope to approximately 36 feet below the 
water surface at 50 feet from the Quay Wall.  Based on this slope, the length of the slope is 
approximately 54 feet. 

 
• The Outer Pier 1 sediment to be remediated under the Lower Subase FS only includes the area of 

contaminated sediment centered around sampling point TRP1-SD-005 at a depth of 4-6 feet.  Other 
areas of Outer Pier 1 (and Inner Pier 1) contaminated sediment were evaluated as part of a separate 
EE/CA and remediated under a separate non-time-critical removal action. 

 
3.0  ZONE 4 
 
3.1  Estimated Surface Areas 

3.1.1 Actual Surface Areas 

As illustrated on attached Figures 1 to 6, the estimated surface areas of contaminated sediment at 
various depths are as follows for Zone 4: 
 
Based on ERM-Q exceedance: 0-2 feet: 25,930 square feet (sf) 

2-4 feet: 61,740 sf 
4-6 feet: 48,760 sf  

 
Based on PCB exceedance: 0-2 feet: 1,000 sf 

2-4 feet: 0 sf 
4-6 feet: 20,200 sf 

 
In the 0-2 feet and 2-4 sediment feet depth intervals, areas of PCB exceedance are included within the 
areas of ERM-Q exceedance.  Therefore, in these two zones, the surface of the areas of ERM-Q 
exceedance represents the total surface of contaminated sediment.  In addition, the footprint of the area 
of ERM-Q exceedance in the 0-2 feet depth interval is fully contained within the footprint of the area of 
ERM-Q exceedance in the 2-4 feet depth interval, except for two areas approximately circular in shape.  
The smaller of these areas is centered on sampling location TRZ4-SD-007 and covers an estimated 
2,050 sf and the larger one is centered on sampling location Z4-42 and covers an estimated 5,710 sf. 
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In the 4-6 feet sediment depth interval, the areas of PCB exceedance around sampling location SD-006 
extends approximately 2,280 sf beyond the area of ERM-Q exceedance.  Therefore, in that zone the total 
area of contaminated sediment is 48,760 + 2,280 = 51,040 sf. 
 
3.1.2 Adjusted Surface Areas 

As per above assumption, only these areas of contaminated sediment located east of the Dredge Buffer 
Zone are to be considered for remediation. 
 
As illustrated on Figure 1, the only areas of sediment contamination in the 0-2 feet depth interval located 
within or west of the Dredge Buffer Zone are the two previously mentioned circular areas centered around 
sampling locations TRZ4-SD-007 and Z4-42 which cover a total of 7,760 sf. 
 
Therefore adjusted estimated surface area of sediment contamination in the 0-2 feet depth interval is: 
25,930 sf – 7,760 sf  = 18,170 sf 
 
As illustrated on Figure 2, the only area of sediment contamination in the 2-4 feet depth interval located 
within or west of the Dredge Buffer Zone is that which projects across the Dredge Buffer Zone in the 
vicinity of sampling location TRZ4-SD-008 and which covers an estimated 3,320 sf. 
 
Therefore adjusted estimated surface area of sediment contamination in the 2-4 feet depth interval is: 
61,740 sf – 3,320 sf = 58,420 sf 
 
As illustrated on Figure 3, no areas of sediment contamination in the 4-6 feet depth interval are located 
within or west of the Dredge Buffer Zone. 
 
Therefore adjusted estimated surface area of sediment contamination in the 4-6 feet depth interval is: 
51,040 sf – 0 sf = 51,040 sf 
 
3.2  Estimated Volume and Mass 

In-situ contaminated sediment: 
[(2 ft * 18,170 sf) + (2 ft * 58,420 sf) + (2 ft * 51,040 sf)] = 255,260 cf = 9,454 cy 
 
In-situ mass of dredged contaminated sediment to be treated and disposed: 
9,454 cy * 1.19 ton/cy = 11,250 tons 
 
 
4.0 OUTER PIER 1 
 
4.1 Estimated Surface Area 

As previously noted and as Illustrated on Figure 7, the only area of Outer Pier 1 contaminated sediment 
to be considered as part of the Lower Subase FS is centered around sampling point TRP1-SD-005 at a 
depth of 4-6 feet.  Other Outer Pier 1 areas of contaminated sediment were evaluated as part of a 
separate EE/CA and remediated under a separate non-time-critical removal action. 
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Based on ERM-Q exceedance: 0-2 feet: 0 sf 

2-4 feet: 0 sf 
4-6 feet: 13,510 sf  

 
Based on PCB exceedance: 0-2 feet: 0 sf 

2-4 feet: 0 sf 
4-6 feet: 0 sf 

 
4.2  Estimated Volume and Mass 

In-situ volume of contaminated sediment: 
2 ft * 13,510 sf = 27,020 cf = 1,001 cy 
 
In-situ mass of dredged contaminated sediment to be treated and disposed:  
1,001 cy * 1.19 ton/cy = 1,192 tons 
 
 
5.0 REFERENCE 
 
(1) Battelle and Neptune and Company, Draft Thames River Validation Study Report, Duxbury, 

Massachusetts and Los Alamos, New Mexico, October 2007 and Responses to Regulator 
Comments, January 17, 2008. 

 
ATTACHMENTS 
 
Figure 1.pdf: Zone 4 ERM-Qs Exceedances, 0-2 Ft Contour 
Figure 2.pdf: Zone 4 ERM-Qs Exceedances, 2-4 Ft Contour 
Figure 3.pdf: Zone 4 ERM-Qs Exceedances, 4-6 Ft Contour 
Figure 4.pdf: Zone 4 PCBs Exceedances, 0-2 Ft Contour 
Figure 5.pdf: Zone 4 PCBs Exceedances, 2-4 Ft Contour 
Figure 6.pdf: Zone 4 PCBs Exceedances, 4-6 Ft Contour 
Figure 7.pdf: Outer Pier 1 ERMQs Exceedances, 4-6 Ft Contour 
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APPENDIX C.6 
 

VOLUME OF CONTAMINATED GROUNDWATER 













10/31/07S.STROZ

N. BALSAMO 01/11/10

CHECKED BY DATE

COST/SCHEDULE-AREA

SCALE
AS NOTED

DRAWN BY DATE

ZONE 1 POINTS OF GROUNDWATER CONTAMINATION
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

DATE

DATE

APPROVED BY

DRAWING NO. REV

APPROVED BY

0

__

__ __

__

FIGURE 2-15

__

P:\GIS\NLON\MAPDOCS\APR\NLONTAGS.APR  ZONE 1 GW PLUME LAYOUT 01/01/10 SS

"́

"́

"́

"́

"́

"́

"́

"́

"́

"́
"́

"́

"́
"́

29

40

17

89

379

490

510

# 13MW1

13MW213MW2

FOMW13

FOMW15

13MW19      RESULT     PRG
Inorganics (ug/L)
Arsenic     13.9       10
Copper      68.4       48

FOMW16

13MW8

13MW9

13MW313MW18

107
391

18

37

16/328

1/2

13MW20      RESULT     PRG
Inorganics (ug/L)
Arsenic     12.4       10
Copper      156        48

13MW21      RESULT     PRG
Inorganics (ug/L)
Arsenic     16.8       10
Copper      53.3       48

FOWM14      RESULT     PRG
Inorganics (ug/L)
Copper      77.9       48
Petroleum Hydrocarbons (ug/L)
TPH         16000      2500

Site 11

Site 10
APPROXIMATE EXTENT OF ARSENIC/COPPER
POINTS OF GROUNDWATER CONTAMINATION

APPROXIMATE EXTENT OF COPPER/TPH 
POINT OF GROUNDWATER CONTAMINATION

N

OWNER NUMBER

100 0 100 Feet

CONTRACT NUMBER
0424

LEGEND

Structures

Copper/TPH Point of 
Groundwater Contamination

Zones
"́ Groundwater Wells

Base Mapping, October 1997

Arsenic/Copper Points of
Groundwater Contamination

Marsha.Jessup
Text Box
CAR

Marsha.Jessup
Text Box
01/12/10



11/01/07S.STROZ

N. BALSAMO 01/11/10

CHECKED BY DATE

COST/SCHEDULE-AREA

SCALE
AS NOTED

DRAWN BY DATE

ZONE 7 POINTS OF GROUNDWATER CONTAMINATION
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

DATE

DATE

APPROVED BY

DRAWING NO. REV

APPROVED BY

0

__

__ __

__

FIGURE 2-17

__

P:\GIS\NLON\MAPDOCS\APR\NLONTAGS.APR  ZONE 7 GW PLUMES LAYOUT 01/11/10 SS

"́

"́

"́
"́

"́

"́

"́

478

456

157

20MW6

20MW5
MW3-7RI

MW4-7RI      RESULT      PRG
Inorganics (ug/L)
Arsenic      11          10

20MW1

20MW4

20MW7      RESULT      PRG
Inorganics (ug/L)
Arsenic    18.8        10

20MW3

Site 21

Site 25

APPROXIMATE EXTENT OF ARSENIC
POINTS OF GROUNDWATER CONTAMINATION

N

OWNER NUMBER

50 0 50 Feet

CONTRACT NUMBER
0424

LEGEND

Arsenic Points of 
Groundwater Contamination

Zones
"́ Groundwater Wells

Base Mapping, October 1997

IR Sites

Structures

Marsha.Jessup
Text Box
CAR

Marsha.Jessup
Text Box
01/12/10



11/01/07S.STROZ

N. BALSAMO 01/11/10

CHECKED BY DATE

COST/SCHEDULE-AREA

SCALE
AS NOTED

DRAWN BY DATE

ZONE 4 POINTS OF GROUNDWATER CONTAMINATION
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

DATE

DATE

APPROVED BY

DRAWING NO. REV

APPROVED BY

0

__

__ __

__

FIGURE 2-16

__

P:\GIS\NLON\MAPDOCS\APR\NLONTAGS.APR  ZONE 4 GW PLUMES LAYOUT 01/11/10 SS

"́

"́

"́

"́

"́

"́

"́

"́

"́

"́ "́

"́

"́

"́"́

31

105

78

85

80

79

470/87

110

35

357

316

332

469

WE1

WE-5        RESULT     PRG
Inorganics (ug/L)
Arsenic     29.6       10

MW2-4RI

MW1-4RI

QW-4

13MW14

NESO-11      RESULT     PRG
Inorganics (ug/L)
Lead         2760       810

NESO-10      RESULT     PRG
Inorganics (ug/L)
Arsenic      19         10

13MW13      RESULT     PRG
Inorganics (ug/L)
Arsenic     17.5       10

13MW16     RESULT     PRG
Petroleum Hydrocarbons (ug/L)
TPH        5400       2500

13MW15     RESULT     PRG
Inorganics (ug/L)
Arsenic    11         10

Quay Wall

Site 17

Site 13

#

Site 19

APPROXIMATE EXTENT OF ARSENIC/TPH 
POINTS OF GROUNDWATER CONTAMINATION

APPROXIMATE EXTENT OF LEAD 
POINT OF GROUNDWATER CONTAMINATION

N

OWNER NUMBER

50 0 50 Feet

CONTRACT NUMBER
0424

LEGEND

Demolished Structure

Arsenic/TPH Points of
Groundwater Contamination

Zones
"́ Groundwater Wells

Base Mapping, October 1997

Structures

Lead Point of Groundwater 
Contamination

Marsha.Jessup
Text Box
CAR

Marsha.Jessup
Text Box
01/12/10



CIRCLE OVERLAP CALCULATIONS
FOR

POINTS OF GROUNDWATER CONTAMINATION COMPUTATIONS
LOWER SUBASE FS

NASB-NLON - GROTON, CONNECTICUT

Points of Groundwater 
Contamination Monitoring Wells

Well-to-
Well 

Distance 
(ft)

Intercept 
Angle 

(degree)

Intercept 
Sector 

Surface 
(ft2)

Sub-Cord 
Triangle 
Surface 

(ft2)

Overlap 
Surface 

(ft2)

Combined 
Surface 

(ft2)

13MW20 to 13MW21 55.8 56.08 2,447 1,158 2,579
13MW19 to 13MW21 37.2 68.16 2,974 863 4,222

Zone 1 Copper/TPH FOMW14 7,854

Zone 4 Lead NESO-11 7,854

WE-5 to 13MW16 60 53.13 2,318 1,200 2,236
13MW16 to 13MW15 40 66.42 2,898 917 3,963
13MW15 to NESO-10 45 63.26 2,760 1,005 3,511

13MW13

Zone 7 Arsenic MW4-7RI to 20MW7 60 53.13 2,318 1,200 2,236 13,471

Only one well.  No overlap

Only one well.  No overlap

29,559

Zone 1 Arsenic/Copper

Zone 4 Arsenic/TPH

16,761

Only one well.  No overlap
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1.0  DESIGN ASSUMPTIONS 

The following design assumptions are made based upon available information and from experience with 
similar projects for the in-situ enhanced treatment of soil: 
 
 In-situ treatment of the areas of soil exceeding the Zone 1 I/C Direct Exposure Criteria (DECs) or 

Pollutant Mobility Criteria (PMCs) for polycyclic aromatic hydrocarbons (PAHs) , the Zone 4 I/C DEC for 
PAHs or TPH, and the Zone 5 and Zone 6 I/C DEC or PMC for TPH would be by enhanced 
bioremediation. 

 In-situ treatment of the areas of soil exceeding the Zone 2 Industrial/Commercial (I/C) Pollutant Mobility 
Criterion (PMC) for lead, the Zone 3 I/C DEC or PMC for lead, the Zone 4 I/C PMC for total petroleum 
hydrocarbon (TPH) or lead, and the Zone 7 I/C PMC for antimony or lead would be by chemical 
stabilization/solidification. 

 In-situ enhanced bioremediation would be performed through the subsurface blending of an oxygen 
release compound (ORC) such as magnesium peroxide (MgO2).  For soil up to 3 feet deep, this would 
be done with a backhoe.  For deeper soil, this would be done with a 6-foot large diameter auger (LDA).  
MgO2 would be blended in the soil as a 10% (wt) solution at the rate of 10 pounds of dry MgO2 per pound 
of PAHs or TPH to be removed.  Only one ORC application would be required. 

 In-situ chemical stabilization/solidification would be performed through blending of Portland cement and 
water into the soil to be treated.  For soil up to 3 feet deep, this would be done with a backhoe.  For 
deeper soil, this would be done with the same LDA technology used for in-situ enhanced bioremediation. 
 Portland cement and water would be blended into the soil in a soil:cement:water ratio of approximately 
93:5:2. 

 In-situ treatment (either enhanced bioremediation or chemical stabilization/solidification) would result in 
an increase of the volume of treated soil.  This increase is estimated at approximately 10%.  For 
enhanced bioremediation, the incremental volume of treated soil would have to be accommodated on 
site through appropriate site grading to allow sufficient time for completion of the biological degradation 
process (1 to 3 years).  For chemical stabilization/solidification, the incremental volume of treated soil 
could be disposed off site because the chemical stabilization/solidification process would be complete 
within a few days.  

 
2.0  IN-SITU TREATMENT SYSTEMS 

2.1  Zone 1 / Alternative S-1.3 
 
 Treatment to consist of in-situ enhanced bioremediation to remove PAHs. 
 
Surface area of soil to be treated:  Total of 33,200 square feet (sf) in the vicinity of soil sampling point 1TB2-
1RI, including 5,600 sf to a depth of 5 ft bgs and the remainder to a depth of 2 ft bgs 
Surface area treated by each LDA pass: (6 ft)2 x  ÷ 4  = 28.3 sf 
Number of 5 feet deep LDA passes: (5,600 sf / 28.3 sf/pass) * 1.1 overlap factor = 218 passes 
 
Volume of contaminated soil to be treated:  2,796 cy 
Weight of soil to be treated:  2,796 cy * 27 cf/cy * 113 lbs/cf  =  8,530,596 lbs 
Concentration of PAHs in soil:  63 mg/kg 
Weight of PAHs to be removed: 8,530,596 lbs * 63 mg/kg * 10-6 = 538 lbs 
 
ORC requirement: 538 lbs PAHs * 10 lbs ORC/lb PAHs = 5,380 lbs dry MgO2 (ORC) 
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Total blended liquid volume @ 8-percent (wt) MgO2 concentration: 
5,380 lbs / (9 lbs/gal * 0.08) = 7,472 gallons 
 
Estimated increase in volume of treated soil: 2,796 cy * 0.1 = 279.6, say 300 cy 
 
2.2  Zone 2 / Alternative S-2.4 
 
Treatment to consist of in-situ chemical stabilization/solidification to immobilize lead 
 
Surface area of soil to be treated:  Total of 6,400 sf to a depth of 5 ft bgs around sampling location 13MW11 
Surface area treated by each LDA pass: (6 ft)2 *  / 4  = 28.3 sf 
Required number of LDA passes:  (6,400 sf / 28.3 sf/pass) * 1.1 overlap factor  =  248.8, say 250 passes 
 
Volume of soil to be treated:  1,126 cy 
Weight of soil to be treated:  1,126 cy * 27 cf/cy * 113 lbs/cf   =  3,435,426 lbs 
Portland cement required:  3,435,426 lbs * (5 / 93) =  184,700 lbs or 92.3 tons 
Water required: 3,435,426 lbs * (2 ÷ 93)  =  73,880 lbs or 8,858 gal 
 
Estimated increase in volume of treated soil: 1,126 cy * 0.1 = 112.6, say 115 cy 
 
2.3  Zone 3 / Alternative S-3.4 
 
Treatment to consist of in-situ chemical stabilization/solidification to immobilize lead 
 
Surface area of soil to be treated:  Total of 8,775 sf to a depth of 5 ft bgs on Albacore Road west of former 
Building 31. 
Surface area treated by each LDA pass: (6 ft)2 *  / 4  = 28.3 sf 
Required number of LDA passes:  (8,775 sf / 28.3 sf/pass) * 1.1 overlap factor  =  341 passes 
 
Volume of soil to be treated:  1,544 cy 
Weight of soil to be treated:  1,544 cy * 27 cf/cy * 113 lbs/cf  =  4,710,744 lbs 
Portland cement required:  4,710,744 lbs * (5 / 93) =  253,266 lbs or 126.6 tons 
Water required: 4,710,744 lbs * (2 / 93)  =  101,306 lbs or 12,147 gal 
 
Estimated increase in volume of treated soil: 1,554 cy * 0.1 = 155.4, say 160 cy 
 
2.4  Zone 4 / Alternative S-4.4 
 
Treatment to consist of in-situ enhanced bioremediation to remove BAP equivalents and TPH and in-situ 
chemical stabilization/solidification to immobilize lead. 
 
2.4.1 In-Situ Enhanced Bioremediation 

Surface area of soil to be treated:  Total of 16,000 sf to a depth of 2 ft bgs including 14,800 sf of PAHs 
contaminated soil in the vicinity of soil sampling points MW1-4RI and 1,200 sf of TPH contaminated soil in 
the vicinity of sampling location 13TB4A. 
 
Volume of PAHs contaminated soil to be treated:  959 cy 
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Weight of soil to be treated:  959 cy * 27 cf/cy * 113 lbs/cf  =  2,925,909 lbs 
Concentrations of PAHs in soil:  5,800 µg/kg 
Weight of PAHs to be removed: 2,925,909 lbs * 5,800 µg/kg * 10-9 = 17 lbs 
 
Volume of TPH contaminated soil to be treated:  78 cy 
Weight of soil to be treated:  78 cy * 27 cf/cy * 113 lbs/cf  =  237,978 lbs 
Concentrations of TPH in soil:  3,440 mg/kg 
Weight of TPH to be removed: 237,978 lbs * 3,440 mg/kg * 10-6 = 819 lbs 
 
ORC required to treat PAHs: 17 lbs PAHs * 10 lb ORC/lb PAHs = 170 lbs dry MgO2 (ORC) 
Total blended liquid volume @ 8-percent (wt) MgO2 concentration: 
170 lbs / (9 lbs/gal * 0.08) = 236.1 say 240 gallons 
: 
ORC required to treat TPH: 819 lbs TPH * 10 lb ORC/lb TPH = 8,190 lbs dry MgO2 (ORC) 
Total blended liquid volume @ 8-percent (wt) MgO2 concentration: 
8,190 lbs / (9 lbs/gal * 0.08) = 11,375 gallons 
 
Estimated increase in volume of treated soil: (959 cy + 78 cy) * 0.1 = 103.7, say 105 cy 
 
2.4.2 In-Situ Chemical Stabilization/Solidification 

Surface area of soil to be treated:  Total of 17,400 sf to a depth of 5 ft bgs in the vicinity of soil sampling 
points 13TB3A (6,200 sf) and WE4A (11,200 sf) 
Surface area treated by each LDA pass: (6 ft)2 *  / 4  = 28.3 sf 
Required number of LDA passes:  (17,400 sf / 28.3 sf/pass) * 1.1 overlap factor  =  676 passes 
 
Volume of soil to be treated:  3,061 cy 
Weight of soil to be treated:  3,061 cy * 27 cf/cy * 113 lbs/cf  =  9,339,111 lbs 
Portland cement required:  9,339,111 lbs * (5 / 93) =  502,103 lbs or 251 tons 
Water required: 9,339,111 lbs * (2 / 93)  =  200,841 lbs or 24,082 gal 
 
Estimated increase in volume of treated soil: 3,061 cy * 0.1 = 306.1, say 310 cy 
 
2.5  Zone 5 / Alternative S-5.3 
 
Treatment to consist of in-situ enhanced bioremediation to remove TPH. 
 
Surface area of soil to be treated:  Total of 2,200 sf to a depth of 3 ft bgs in the vicinity of soil sampling point 
19SS1. 
 
Volume of contaminated soil to be treated:  234 cy 
Weight of soil to be treated:  234 cy * 27 cf/cy * 113 lbs/cf  =  713,934 lbs 
Concentrations of TPH in soil:  6,800 mg/kg 
Weight of TPH to be removed: 713,934 lbs * 6,800 mg/kg * 10-6 = 4,855 lbs 
 
ORC required: 4,855 lbs TPH * 10 lb ORC/lb TPH = 48,550 lbs dry MgO2 (ORC) 
Total blended liquid volume @ 8-percent (wt) MgO2 concentration: 
48,550 lbs / (9 lbs/gal * 0.08) = 67,431 gallons 
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Estimated increase in volume of treated soil: 234 cy * 0.1 = 23.4, say 25 cy 
 
2.6  Zone 6 / Alternative S-6.2 
 
Treatment to consist of in-situ enhanced bioremediation to remove TPH. 
 
Surface area of soil to be treated:  Total of 7,200 sf to a depth of 3 ft bgs in the vicinity of soil sampling point 
MW5-6RI. 
 
Volume of TPH contaminated soil to be treated:  733 cy 
Weight of soil to be treated:  733 cy * 27 cf/cy * 113 lbs/cf  =  2,236,400 lbs 
Concentrations of TPH in soil:  4,000 mg/kg 
Weight of TPH to be removed: 2,236,400 lbs * 4,000 mg/kg * 10-6 = 8,945 lbs 
 
ORC required: 8,945 lbs TPH * 10 lb ORC/lb TPH = 89,450 lbs dry MgO2 (ORC) 
Total blended liquid volume @ 8-percent (wt) MgO2 concentration: 
89,450 lbs / (9 lbs/gal * 0.08) = 124,200 gallons 
 
Estimated increase in volume of treated soil: 733 cy * 0.1 = 73.3, say 75 cy 
 
2.7  Zone 7 / Alternative S-7.4 
 
Treatment to consist of in-situ bioremediation to remove PAHs and chemical stabilization/solidification to 
immobilize antimony, and lead 
 
2.7.1 In-Situ Enhanced Bioremediation 

Surface area of soil to be treated:  Total of 59,840 sf to a depth of 2 ft bgs in the central and southern portion 
of Zone 7. 
 
Volume of PAHs contaminated soil to be treated:  3,892 cy 
Weight of soil to be treated:  3,892 cy * 27 cf/cy * 113 lbs/cf  =  11,874,492 lbs 
Concentrations of PAHs in soil:  11,780 µg/kg 
Weight of PAHs to be removed: 11,874,492 lbs * 11,780 µg/kg * 10-9 = 140 lbs 
 
ORC required to treat PAHs: 140 lbs PAHs  * 10 lb ORC/lb PAHs = 1,400 lbs dry MgO2 (ORC) 
Total blended liquid volume @ 8-percent (wt) MgO2 concentration: 
1,400 lbs / (9 lbs/gal * 0.08) = 1,944.4 say 1,950 gallons 
 
Estimated increase in volume of treated soil: 3,892 cy * 0.1 = 389.2, say 400 cy 
: 
2.7.2 In-Situ Chemical Stabilization/Solidification 

Surface area of soil to be treated:  Total of 27,536 sf to a depth of 7 ft bgs in the central and southern portion 
of Zone 7. 
Surface area treated by each LDA pass: (6 ft)2 *  / 4  = 28.3 sf 
Required number of LDA passes:  (27,536 sf / 28.3 sf / pass) * 1.1 overlap factor  =  1,070.3, say 1,075 



Tetra Tech NUS STANDARD CALCULATION SHEET 

CLIENT: 
NorthDiv CLEAN 

FILE No: 
112G00811.0000.0265 

BY: 
JLG 

PAGE: 
5 OF 5 

SUBJECT: Lower Subase FS, NSB-NLON, Groton, CT 
Appendix D.1.1: Soil In-Situ Treatment 

CHECKED BY: 
JWL 

DATE:  
07/16/10 

   

 

passes 
 
Volume of soil to be treated:  5,573 cy 
Weight of soil to be treated:  5,573 cy * 27 cf/cy * 113 lbs/cf  =  17,003,223 lbs 
Portland cement required:  17,003,223 lbs * (5 / 93) =  914,152 lbs or 457 tons 
Water required: 17,003,223 lbs * (2 / 93)  =  365,661 lbs or 43,844 gal 
 
Estimated increase in volume of treated soil: 5,573 cy * 0.1 = 557.3, say 560 cy 
 
 
 



APPENDIX D.1.2 
 

D.1.2.1 - ON-SITE SOIL DEWATERING 
D.1.2.2 - ROSEDALE MULTI-BAG FILTERS 
D.1.2.3 - CARBONAIR PC SERIES ACTIVATED CARBON UNITS 
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1.0 ASSUMPTIONS 

The following design assumptions are made based upon available information and from experience with 
similar projects for the dewatering of soil excavated below the groundwater table: 
 
 The saturated soil to be excavated has an in-situ porosity of 0.3 and the voids within the soil are 

assumed to be filled with water. 
 
 The solids in the soil to be excavated are mostly sand and gravel with a specific gravity of 2.6 and a 

density of 162 pounds per cubic foot (lbs/cf). 
 
 The underwater excavation process entrains 0.5 cf of water for each cf of in-situ soil.  Therefore, each 

cf of excavated soil consists of 0.67 cf of in-situ soil and 0.33 cf of free entrained water. 
 
 Static gravity stockpile dewatering of the excavated soil would remove all of the free water entrained 

by excavation dredging and re-compact the soil to its original volume and characteristics within 
approximately one day. 

 
 Typical volume of excavated soil in dewatering stockpile is 300 cubic yards (cy) (40 * 40 * 5 ft LWH) 

and it takes one day to load and one day to unload that stockpile.  Therefore, total operating time is 3 
days per dewatering stockpile operating sequence. 

 
 Essentially all solids are retained in the dewatering process.  However, it is assumed that the water 

released by the dewatering process would contain approximately 2,000 milligrams per liter (mg/L) 
suspended solids. 

   
2.0 GENERAL CALCULATIONS 

2.1 In-Situ Soil 

Volume composition per cf of in-situ soil based on a porosity of 0.3: 
Solids:  1.0 *  0.7 = 0.7 cf  
Water: 1.0 * 0.3 = 0.3 cf . 
 
Density of in-situ soil: 
(0.7 * 162.2) lbs solids + (0.3 * 63) lbs water = 132.4 lbs/cf or 1.79 tons/cy 
 
Mass composition per cf of in-situ soil: 
Solids: 0.7 * 162.2 = 113.5 lbs, or (113.5 / 132.4) * 100 = 85.7% solids by weight 
Water: 0.3 * 63 = 18.9 lbs, or (18.9 / 132.4) * 100 = 14.3% water by weight 
 
2.2 Excavated Soil 

Volume of excavated soil per cf of in-situ soil: 
1 cf in-situ soil + 0.5 cf water = 1.5 cf 
 
Volume composition per cf of excavated soil based on above assumptions: 
Solids: 0.7 * (1 /1.5) = 0.47 cf 
Water: [0.3 * (1 / 1.5)] + [0.5 * (1 / 1.5)] = 0.53 cf 
Density of excavated soil: 
(0.47 * 162.2) lbs solids + (0.53 * 63) lbs water = 109.6 lbs/cf 
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Mass composition per cf of excavated soil: 
Solids: 0.47 * 162.2 = 76.2 lbs, or (76.2 / 109.6) * 100 = 69.5% solids by weight 
Water: 0.53 * 63 = 33.4 lbs, or (33.4 / 109.6) * 100 = 30.5% water by weight 
 
2.3 Dewatered Soil 

Same characteristics as in-situ soil. 
 
2.4 Water Release 

Volume of water released by dewatering: 
0.5 cf water / 1.5 cf excavated soil = 0.33 cf, or 2.49 gallons per cf, or 67.33 gallons per cy of excavated 
soil 
 
3.0 ZONE-SPECIFIC CALCULATIONS 

Zone-specific dewatering volumes and operating parameters can be summarized on the following 
spreadsheet: 

1 44,326 66,489 44,326 4,476,924 6 111
2 7,190 10,785 7,190 726,190 1 108
3 5,938 8,907 5,938 599,738 1 90
4 9,300 13,950 9,300 939,300 2 70
5 5,513 8,270 5,513 556,813 1 84
6 4,769 7,154 4,769 481,669 1 72
7 38,002 57,003 38,002 3,838,200 5 114

Water 
Release 
Volume 
(gallons)

Number of 
Stockpiles

Operating 
DaysZone

In-Situ Soil 
Volume 

(cy)

Excavated 
Soil 

Volume 
(cy)

Dewatered 
Soil Volume 

(cy)

 

 
4.0 WATER TREATMENT 

4.1 Pre-Filtration 

Water released by dewatering would be pre-filtered by drainage pad of dewatering stockpile. 
 
Per Section 2.4 of these calculations, water released per dewatering stockpile operating sequence: 
300 cy * 67.33 gal/cy = 20,200 gal 
Suspended solids content of released water @ 2,000 mg/L & 95% removal: 
20,200 gal * (2,000 * 0.95) mg/L * 8.34 lbs/gal * 10-6 = 320.1 lbs solids 
Dewatering pad solids retention capacity @ 1.5 pounds per square foot (lbs/sf): 
40 ft * 40 ft * 1.5 lbs/sf  = 2,400 lbs 
Expected pad replacement frequency: 
2,400 lbs / 320.1 lbs/day = 7.5, say every 7 operating sequences 
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4.2 Modular Water Treatment System Design 

4.2.1 Flow 

Water releasing/treatment rate: 
20,200 gal/operating sequence / 1 day dewatering time = 20,200 gal/day (gpd), or 14 gal/min (gpm) 
 
Design modular water treatment system for 15 gpm and 21,600 gpd 
 
4.2.2 Water Quality 

Suspended solids concentration of water pre-filtered through stockpile drainage pad: 
2,000 mg/L * 0.05 = 100 mg/L 
 
Assume that total organic compounds (TOC) of pre-filtered water would be approximately 1,000 mg/L 
 
4.2.3 Treatment Scheme 

Each modular water treatment system would consist of the two following components: 
 
 A Filtration System to remove residual suspended solids 
 A Liquid-Phase Granular Activated Carbon (GAC) Adsorption System to remove soluble TOC 

 
4.2.4 Filtration System 

Use a bag type filter unit to avoid liquid residual stream from backwashing. 
 
Size bag filter unit for replacement of filter bag element no more frequently than once a day and assume 95% 
solids removal.  Solids accumulation in the bag filter would be: 
 
15 gpm * 1,440 min/day * 8.34 lbs/gal * (100 * 0.95) mg/L  * 10-6 = 17.1 lbs/day solids 
 
Assuming a typical solids capture capacity of approximately 0.5 lbs suspended solids per sf of bag filter 
element, required surface of bag element is: 
 
17.1 lbs / 0.5 lbs/sf  =  34.2, say 35 sf 
 

 Call for two (in parallel) multi-bag pressurized Bag Filters (BF) with a filter area of 35 sf each (Rosedale 
Model 30 or equivalent)  

 
Also need a pump to convey released water from dewatering stockpile to treatment system: 
 

 Call for one horizontal centrifugal 15 gpm Transfer Pump  (P) [100 feet total displacement head (TDH), 1 
horsepower (hp) motor]  

 
 
4.2.5  Liquid-Phase GAC Adsorption System 

Size GAC adsorption units to provide an empty bed contact time (EBCT) of 15 minutes. 
Assume GAC usage of 10 pounds per pound of TOC removed and breakthrough after usage of 3/4 of GAC 
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Required GAC volume: 
15 gpm * 15 minutes / 7.48 gal/cf = 30 cf GAC 
@ 30 lbs/cf, weight of GAC: 30 cf * 30 lbs/cf = 900 lbs GAC 
 
Check frequency of replacement: 
(900 * 0.75) lbs GAC  (15 gpm * 1,440 min/day * 8.34 lbs/gal * 1,000 mg/L TOC * 10-6 * 10 lbs GAC/lb TOC) 
=  0.37 operating days  INSUFFICIENT 
 
Need to re-size GAC unit for a maximum estimated frequency of replacement of approximately 3 
days. 
 
Required GAC quantity: 
(15 gpm * 1,440 min/day * 3 days * 8.34 lbs/gal * 1,000 mg/L TOC * 10-6 * 10 lbs GAC/lb TOC) / 0.75 = 
7,205 lbs 
 

 Call for a liquid-phase GAC Adsorption System (GAC-1.1) consisting of two (2) adsorption units 
operating in parallel, each holding 5,000 lbs GAC (Carbonair Model PC28 or equivalent). 

 
Estimated frequency of replacement: 
(10,000 * 0.75) lbs GAC  (15 gpm * 1,440 min/day * 8.34 lbs/gal * 1,000 mg/L TOC * 10-6 * 10 lbs GAC/lb 
TOC) =  4.2 operating days OK 
   
4.3 Zone-Specific Water Treatment System(s) Operating Parameters  

Based on the water volume computations presented in Section 3.0 of these calculations, the zone-specific 
operating parameters of the above-described water treatment system(s) can be summarized in the 
following table: 
 

Parameters Zone 1 
(S-1.5) 

Zone 2 
(S-2.6) 

Zone 3 
(S-3.6) 

Zone 4 
(S-4.6) 

Zone 5 
(S-5.5) 

Zone 6 
(S-6.4) 

Zone 7 
(S-7.6) 

Nb. of Modular Systems 6 1 1 2 1 1 5 
Operating Days 37 36 30 24 28 24 38 
Filter Cleanups (1/day) 222 36 30 48 28 24 190 
Filter Bags Used (8/system) 1,776 288 240 384 224 192 1,520 
GAC Replacements (1/4.2days) 54 9 7 12 7 6 45 
GAC Usage (10,000 lbs/system) 540,000 90,000 70,000 120,000 70,000 60,000 450,000 

 
 
 
ATTACHMENTS 
 
Rosedale bag filters literature 
Carbonair liquid-phase GAC adsorption units literature 
 
 
 
 
 



M U L T I - B A S K E T  S T R A I N E R S  A N D  M U L T I - B A G  F I L T E R S

Multi-Basket Strainers
and Multi-Bag Filters

These multi-basket strainers and bag filters
offer a wide range of flow capacities and
contaminant-holding capabilities. They
contain from 2 to 23 baskets.

To serve as a strainer, a unit is ordered with
perforated stainless steel baskets (mesh-lined if
desired). When ordered as a filter, it’s fitted with
perforated stainless steel baskets designed to
hold disposable or cleanable filter bags.
Industry-standard size bags are used: the
standard 30 inch baskets accept bag size 2,
the optional 15 inch baskets take size 1.

The standard pressure rating for all models is
150 psi.  All housings can be supplied with an
ASME code stamp, if required.

Features
• Multiple housing styles available (standard,

quick access, low profile, hinged)
• Permanently piped housings are

opened without tools and without
disturbing the piping

• Machined cover gasket groove
provides positive O-ring sealing

• Carbon steel, 304 or 316 stainless
steel construction housings

• Large-area, 30 inch deep, heavy-duty,
9/64 inch perforated baskets

• Easy to clean
• Low pressure drop
• Four cover seal materials:  Buna N,

Ethylene Propylene, Viton®, and Teflon®

• Pressure rating 150 psi
• Flanged connections for 2

through 12 inch pipe
• Vent, drain and gage connections

Options
• ASME code stamp
• Higher pressure ratings
• Corrosion allowances
• Steam jackets
• Special connection locations
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• Bag hold down assembly (standard
on QAC design)

• Inner baskets for dual-stage straining
or filtering

• Cleanable wire mesh lined or perforated
strainer baskets

• Special alloy materials
• Hydraulic cover lifting assembly
• Sanitary fittings
• Differential pressure indicators

Duplex Systems
All multi-basket models described here are also
available as duplex systems. Two units come
piped together with valves to permit continuous
use of either unit while servicing the other. One
lever actuates all valves simultaneously or it can
be ordered for automatic service. See page 63.
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COUNTERBALANCED
COVER - Stops In 

Any Position

COVER HINGE
MECHANISM

CLAMP
RELEASE BAR

COVER SUPPORT
YASSEMBL

PRIMARY RELEASE
SAFETY LEVER

LOW PROFILE
CLEARANCE

INLET

INLET
DRAIN/VENT

OUTLET

SECONDARY
SAFETY RELEASE

COVER SEAL

POSITIVE BAG
RESTRAINT

DRAIN

Rosedale Quick 
Access "QAC" 
Low Maintenance
Filter/Strainer

Rosedale Quick 
Access "QAC" 
Low Maintenance
Filter/Strainer
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Choose Baskets
That Strain or Filter
Whatever your needs dictate

Strainer baskets are cleanable, reusable.

A seal is supplied on any strainer basket.
It forms a seal between basket and housing
to prevent dirty fluid bypass.  Choose between
various perforation sizes or wire mesh.  Strainer
baskets have flat, non-perforated bottoms
and contain heavy-duty handles.
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Filter bag baskets hold disposable filter bags.

Filter bags have an interference fit between the
bags top rim and the housing causing a positive
seal to prevent fluid bypass.  Filter bag baskets
have flat perforated bottoms.

Filter bags are available in a wide variety of
felt, micro-fiber, monofilament and multifilament
mesh materials.  They are detailed completely on
pages 126-128.

DUAL-STAGE– Dual-stage action will
increase strainer or filter life and reduce
servicing needs.  This straining/filtering
action can be achieved by
ordering a second, inner basket.
It is supported on the top flange
of the outer basket.  Both
baskets can be utilized as
strainers (with or without
wire mesh linings), filter bag
baskets, or a combination of
strainer and bag basket.

Basket Data
Surface area of each 30 in. basket: 4.4
sq. ft.  Volume of each 30 in. basket:
0.6 cu. ft.

Basket Construction
For cleanable strainer baskets, choose from
the following perforation diameters:  1/4,
3/16, 9/64, 3/32, or 1/16 inch (for other
not shown consult factory).

Any perforated basket can also be
ordered lined with wire mesh.  Stainless steel
wire is used in mesh sizes 20, 30, 40, 50, 60,
70, 80, 100, 150, or 200.

Filter bag baskets, have standard 9/64 inch
diameter perforations that are 51% open area.
A wire mesh can also be utilized with bag
baskets for two advantages:

1.  Fiber migration is minimized.
2.  In the unlikely event of bag
     rupture, the wire mesh better
     contains the contaminant.
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Choose Housing Style
Designed to suit your requirements

The versatility of Rosedale Products provides
a choice of several different designs.

• Quick Access Cover (QAC) features a
clamp and spring assisted hinged cover
that is quick and easy to open and
close with no tools required.  This will
significantly reduce change-out time and
lower operating costs.  The QAC is rated
to 150 PSI and constructed to meet ASME
code requirements.  Built-in safety features
ensure that the cover cannot be opened
unless the internal pressure is first released.
The QAC is offered with our low profile
design making bags more accessible and
easy to remove.

• Low Profile Design (SLP) Housings
are compact and space saving, allowing
for ease of bag change-out.  Standard
operating height is reduced, resulting in
a safe design by eliminating platforms
and ladders.  The SLP is manufactured
in any housing version, including our
standard davit arm cover, QAC design,
and spring assisted hinged cover.

• Spring Assisted Hinged Cover (HLP)
opens and closes without effort.  Simply
loosen the swing bolts and lift the
cover up to open.  An automatic cover
stop is provided.  This design saves
time by eliminating the labor intensive
handwheel. It is offered standard with
our low profile design, or can be ordered
in the QAC design.

• Standard Housing Design (STD)
is durable and economic.  It includes a
davit arm and handwheel to facilitate
cover removal.  It is our most versatile
housing design offering a variety of
options, including our low profile design.
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Quick Access Cover

Low Profile Design

Standard Davit Arm
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A

INLET OUTLET

F Typ. 

B B
1 NPT
DRAIN

D

E

G Typ.

C

PIPE
SIZE

≤2
 3
≥4

PORTS
NPT
1/2
 3/4
1

(4) 7/8 DIA. HOLES

A

INLETOUTLET

PIPE
SIZE

≤2
 3
≥4

PORTS
NPT
1/2
 3/4
1

J Typ. 

K 

B

B

1 NPT
DRAIN

H

I

L Typ.

C

1/2" NPT VENT1/2" NPT VENT

(4) 7/8 DIA. HOLES

MODEL
NUMBER
& Dim. A

16

18

22

24

30

36

42

48

Pipe
Sizes

B

2
3
4
2
3
4
2
3
4
6
2
3
4
6
2
3
4
6
8
3
4
6
8

10
4
6
8

10
12
4
6
8

10
12

Leg Bolt
Circle
Dia.

14.0

16.0

20.0

22.0

28.0

34.0

40.0

46.0

C

10.9

11.9

14.0

15.0

18.0

21.0

24.0

27.0

D

40.1
42.5
44.9
40.5
42.9
45.3
41.4
43.9
46.2
50.4
41.7
44.1
46.5
50.7
42.8
45.2
47.6
51.9
56.4
46.4
48.8
53.1
57.6
62.1
50.0
54.3
58.8
63.3
68.0
51.0
55.4
60.0
64.4
69.2

H

37.9
38.3
N/A
39.6
40.0
N/A
39.5
40.0
39.5
N/A
41.2
41.6
41.1
N/A
41.3
41.8
41.3
41.2
N/A
43.3
43.2
43.2
43.2
N/A
45.9
45.9
45.9
45.8
N/A
46.5
46.4
46.4
46.4
N/A

I

54.9
55.3
N/A
58.5
58.9
N/A
58.0
58.5
58.0
N/A
61.6
62.0
61.5
N/A
61.9
62.4
61.9
61.8
N/A
64.5
64.5
64.4
64.4
N/A
70.7
70.6
70.6
70.5
N/A
71.5
71.4
71.4
71.4
N/A

J

8.00
9.00
N/A
8.00
9.00
N/A
8.00
9.00
9.00
N/A
8.00
9.00
9.00
N/A
8.00
9.00
9.00
10.0
N/A
9.00
9.50
10.5
11.5
N/A
9.50
10.5
11.5
12.5
N/A
9.50
10.5
11.5
12.5
N/A

L

13.0
14.0
N/A
14.0
15.0
N/A
16.0
17.0
18.0
N/A
17.0
18.0
19.0
N/A
20.5
21.0
22.5
23.0
N/A
24.0
25.0
26.0
27.0
 N/A
28.0
28.0
29.5
30.0
N/A
32.0
32.0
32.5
33.0
N/A

K

15.0
17.0
N/A
15.0
17.0
N/A
15.0
17.0
19.0
N/A
15.0
17.0
19.0
N/A
15.0
17.0
19.0
17.0
N/A
17.0
19.0
17.0
17.0
N/A
19.0
17.0
17.0
17.0
N/A
19.0
17.0
17.0
17.0
N/A

E

57.1
59.5
61.9
58.0
60.4
62.8
60.0
62.4
64.7
69.0
60.7
63.1
65.5
69.7
63.3
65.7
68.1
72.4
76.8
68.4
70.8
75.1
79.6
84.1
73.5
77.8
82.3
86.8
91.5
76.0
80.4
85.0
89.4
94.2

F

4.50
5.25
6.00
4.50
5.25
6.00
4.50
5.25
6.00
7.00
4.50
5.25
6.00
7.00
4.50
5.25
6.00
7.00
8.25
5.25
6.00
7.00
8.25
9.50
6.00
7.00
8.25
9.50
11.0
6.00
7.00
8.25
9.50
11.0

G

10.5
12.3
14.0
11.1
12.9
14.6
11.9
13.7
15.4
18.9
13.1
14.8
16.6
20.1
15.2
17.0
18.7
22.2
25.7
18.8
20.6
24.1
27.6
30.6
22.6
26.1
29.6
32.6
36.1
24.8
28.3
31.8
34.8
38.3

Weight, lb
(Approx)

400
425
450
450
475
500
485
500
515
560
675
700
725
750
635
650
665
705
850
840
860
870

1010
1150
1840
1870
1960
2070
2200
2015
2075
2200
2350
2530

Standard Low Profile

Dimensions (IN)

(30-inch deep basket)

Standard Low Profile
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Pressure Drop Data
Basket strainers and bag filters are usually selected
so that the pressure drop does not exceed 2 psi,
when they are clean.  Higher pressure drops may
be tolerated when contaminant loading is low.

Determining housing pressure drop:
The pressure drops shown on the graph are reliable
for all multi-basket housings, including strainer baskets
or bag filter (perforated only or mesh lined).  The
pressure drop of any housing is governed by the
size of the inlet and outlet, not the vessel itself.
1. Using the desired pipe size and approximate

flow rate, determine the basic pressure drop
from the graph.

2. Multiply the pressure drop obtained in step 1
by the viscosity correction factor found in the
accompanying table.

3. You now have the pressure drop for a clean multi-
basket unit.  If bag filters are to be employed, you
must add the pressure drop they incur to get a true
pressure drop for the assembly.

Note:  Filter bags are specified separately.
        See pages 120-130.
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MODEL
NUMBER

16 & 18

22 & 24

Pipe
Sizes

B

2
3

2
3
4

Leg Bolt
Circle
Dia.

16.0

22.0

C

37.6
38.1

41.2
41.6
41.1

A

18

24

D

45.4
45.9

49.9
50.3
49.8

E

8.00
9.00

8.00
9.00
9.00

F

14.0
15.0

17.0
18.0
19.0

G

15.0
17.0

15.0
17.0
19.0

A

E 

G 

B

B

C

D

INLET OUTLET

F (4) 7/8" DIA. HOLES

1" VENT VALVE

1/2" NPT PORT

1 NPT
DRAIN

PIPE
SIZE

≤2
 3
≥4

PORTS
NPT
1/2
 3/4
1

QAC Low Profile

QAC Low Profile

Model Selection (For all housings)

Model Number Straining, Nominal Inlet/ Available
No. of Filtering Flow Rate Outlet Housing

Baskets Area, ft2 (gpm)** Size (in) Styles

16 2 8.8 200 2,3,4* Std,SLP,HLP,QAC
18 3 13.2 300 2,3,4* Std,SLP,HLP,QAC
22 4 17.6 400 2,3,4,6* Std,SLP,HLP,QAC
24 6 26.4 600 2,3,4,6* Std,SLP,HLP,QAC
30 8 35.2 800 2,3,4,6,8* Std,SLP,HLP
36 12 52.8 1200 2,3,4,6,8,10* Std,SLP,HLP
42 17 74.8 1700 2,3,4,6,8,10,12* Std,SLP,HLP
48 23 101.2 2300 2,3,4,6,8,10,12* Std,SLP,HLP

*Not available on SLP, HLP, and QAC styles.

**Nominal flow rate is based on water @ 1 psi ∆P.  For
    optimum filtering effectiveness, a maximum fluid velocity
    of 10 ft/sec should be maintained.

Recommended flow rates are based on
housing only.  Fluid viscosity, filter bag
used, and expected dirt load should be
considered when sizing a filter.

Dimensions (IN)
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PIPE SIZE (FLANGED1)
2-in. (Std,SLP,HLP16-48 / QAC 18 & 24) = 2F
3-in.(Std, SLP, HLP 16-48 / QAC 18 & 24) = 3F
4-in. (Std 16-48 / SLP, HLP 22-48 / QAC 24) = 4F
6-in. (Std 22-48 / SLP, HLP 30-48) = 6F
8-in. (Std 30-48 / SLP, HLP 36-48) = 8F
10-in. (Std 36-48 / SLP, HLP 42 & 48) = 10F
12-in. (Std 42, 48) = 12F

BASKET DEPTH
15-in. = 15
30-in. (std) = 30

30 = 30
36 = 36
42 = 42

OPTIONAL INNER
BASKET, MEDIA SIZE
Perforation diameters (for type 2P
baskets)
1/4, 3/16, 9/64, 3/32, 1/16
Mesh sizes (for type 2M & 2BM
baskets)
20, 30, 40, 50, 60, 70, 80,
100, 150, or 200

Example:   SLP-24-30-4F -1-150-C- B -S -M-20- C- 2P 1/16

PRESSURE RATING2

150 psi (flanged) = 150

OUTLET STYLE
In-line, bottom (std) = 1
Side inlet/outlet (SLP, HLP, QAC) = 2
Side inlet/outlet, same side (SLP, HLP, QAC) = 4

OPTIONAL INNER
BASKET, TYPE
2B = Filter bag basket,

9/64 perforations
2P = Strainer basket,

perforated metal
2BM = Filter basket, mesh

lined
2M = Strainer basket,

perforated, mesh lined

ASME CODE STAMP
C         =   Code

BASKET, MEDIA SIZE No
symbol if type B basket was
selected
Perforation diameters (for type P
baskets)
1/4, 3/16, 9/64, 3/32, 1/16
Mesh sizes (for type M & BM
baskets)
20, 30, 40, 50, 60, 70, 80,
100, 150, or 200

OPTIONAL
INNER

BASKET

42

COVER SEAL
Buna N = B
Ethylene Propylene = E
Viton® = V
Teflon® Encapsulated Viton® = TEV
Teflon® (solid white) = TSW

How To Order
Build an ordering code as shown in the example

       Options

MODEL NO.
16 = 16
18 = 18
22 = 22
24 = 24    48 = 48

HOUSING MATERIAL
Carbon steel = C
304 stainless steel = S
316 stainless steel = S316 BASKET, TYPE

PB = Filter bag  basket,
9/64 perforations

P = Strainer basket,
perforated metal

BM = Filter bag basket,
perforated, mesh
lined

M = Strainer basket,
perforated, mesh
lined

HWM = Filter bag basket,
heavy wire mesh

BASKET SEAL
No seal =    N
Seal (only on strainer housings) =     S

HOUSING STYLE
Standard (std)        =  No Symbol
Standard Low Profile            =  SLP
Quick Access Cover (16-24)      =  QAC
Hinged Low Profile            =  HLP

Housings

*

1. Flanges provided with the housing match the pressure rating of the vessel.
Housings rated 150 psi have 150 class flanges.  Housings rated 300 psi
have 300 class flanges. Other styles and classes available. ANSI B16.5
Pressure-Temperature rating tables determine flange class for ASME code
housings. Consult factory.

2.  Higher pressure ratings available. Consult factory.

*Note:  The TEV and TSW cover seals are not available on the low profile QAC.
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D.1.3 - ENGINEERING CONTROLS CALCULATIONS 











































APPENDIX D.2 
 

GROUNDWATER CONCEPTUAL DESIGN CALCULATIONS 
 
 

D.2.1 - IN-SITU BIOREMEDIATION 
D.2.2 - IN-SITU CHEMICAL PRECIPITATION 
D.2.3 - EXTRACTION AND TREATMENT 
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IN-SITU BIOREMEDIATION 
 

D.2.1.1 - GROUNDWATER IN-SITU BIOREMEDIATION 
D.2.1.2 - ETEC LITERATURE 
D.2.1.3 - ETEC PROPOSAL FOR ZONE 1 TPH 
D.2.1.4 - ETEC PROPOSAL FOR ZONE 4 TPH 

 

























 

6635 N.E. 59
th
 Place 

Portland, Oregon 97218 

(971) 222-3580  (971) 222-3903 Fax 

www.etecllc.com 

 

1007-123-1 

October 30, 2009 

Mr. Jean-Luc Glorieux 

Tetra Tech NUS, Inc. 

Pittsburgh, PA 

RE: PROPOSAL FOR DISSOLVED OXYGEN IN SITU TREATMENT (DO-IT
TM

)  

SUB-BASE ZONE #1 – GROTON, CONNECTICUT 

Dear Jean-Luc,  

This quote includes budgetary costs for biological product enhancement and recommendations for 

application to impacted soil/groundwater.  Based on the information provided by Tetra Tech, our 

understanding of the site includes the following:   

 A diesel and #2 fuel oil leak from an UST/AST impact the soil and groundwater onsite 

 No free-product is present in the area, but smear-zone soil contamination is estimated at 5,200 

lbs. TPH 

 Soil at 13MW2 contained 14,000 mg/kg TPH historically 

 Soil at 13MW3 is contained 11,000 mg/kg TPH historically 

 Groundwater from FOMW14 contained 16,000 ug/L TPH historically 

 The proposed treatment area is approximately 100 feet in diameter, or 7,850 square feet 

 DTW is approximately 4-7 feet bgs 

 The soil onsite is primarily gravel and sand 

 The treatment area is influenced by tidal action 

 A consistent 20+ gpm extraction rate is assumed 

 This proposal is based on the use of a 20-gpm DO-IT
TM

 system for treatment of the GW and 

smear-zone soils 

This data and the associated assumptions were used to determine appropriate biological product and 

equipment requirements, and to provide recommendations for site-specific application.   

DO-IT
TM

 Process Description 

Our DO-IT
TM

 process is a complete bioremediation system that uses proprietary biological products in 

combination with a specialized in situ oxygenation equipment platform to obtain rapid reduction of diesel, 

fuel oil, and gasoline contaminants.  It is our philosophy to add all of the components necessary for 

successful bioremediation, including enzymes, bacteria, nutrients, and an abundant supply of dissolved 

oxygen.  To maximize oxygen supply, we utilize an oxygenation approach that differs from standard 

methods (air sparging, O2 sparging, etc.).  Our Super-Ox
TM

 oxygenation units process water through a 

specialized pure-oxygen mixing system to generate greater than 40 ppm dissolved oxygen concentrations 

in a water stream.  This oxygenated water stream is then injected into the subsurface to support high rates 

of microbial activity.   

The DO-IT
TM

 process works best in a closed-loop system, where groundwater is extracted, oxygenated, 

biologically-amended, and then re-injected into the subsurface.  The recirculation of oxygenated water 

allows us to deliver daily DO masses ranging from 1 lb. per day to as much as 20 lbs. per day – this is 

order-of-magnitude higher masses of DO than any other oxygenation system available.  For example, 

with a 10-gpm recirculation rate, the DO-IT
TM

 system will deliver approximately 5 pounds of dissolved 

oxygen to the subsurface per day, or close to 200 lbs. of dissolved oxygen per month!! 
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Tetra Tech NUS, Inc. 

October 30
th
, 2009 

 

1007-123-1  Page 2 of 7 

Equipment Recommendations 

For equipment, we recommend the Super-Ox™ Model 20-Automatic (20-A) for this site.  This system 

will receive water (from the extraction system), oxygenate it to >40 ppm of dissolved oxygen, amend it 

with nutrients and bacteria, then re-inject into the subsurface.  The 20-A system will be equipped with a 

6-station injection manifold; each station will connect to one or more of the installed injection wells.  The 

20-A system is capable of a maximum process rate of 20 gallons per minute (gpm) that can be adjusted to 

match the extraction rate, if desired.  These systems generate stable, high concentrations of dissolved 

oxygen (>40 ppm) in the process water using our unique pure oxygen mixing system.  The 20-A 

equipment enclosure has an 8’ x 12’ (typically, varies upon unit availability) footprint, is fully 

weatherproof, contains double doors for walk-in access to all equipment, and includes a heating and fan 

system to control internal temperatures.  The Model 20-A is an automated, programmable, turnkey 

bioremediation system requiring 1-phase, 220 Volt (4-wire), 80 Amp power service for operation. 

Additional info and specifications for this system is available at www.etecllc.com.  Since we rent the 

Super-Ox™ equipment, we supply replacement parts (at no cost) for damaged equipment (pumps, 

valves, etc.) on the Super-Ox™ system throughout the rental period. 

Product Recommendations 

For biological products at this site, we recommend our TPH Bacterial Consortium (EZT-A2
TM

) and 

PetroSolv
TM

 biosurfactant.  Our CBN
TM

 nutrient blend will be also be needed.  These products work 

together to effectively degrade diesel and fuel oil. 

The application of the biological products will perform three critical functions, including: 

1. Supply of a large population of pre-acclimated bacteria to optimize initial growth of a healthy, in 

situ, hydrocarbon-degrading microbial population. 

2. Maximizing contact between the contaminants and the bacteria.  Bioremediation is a contact 

technology – the bacteria must physically contact the diesel and fuel oil food source and the 

electron acceptors (oxygen, nitrate, sulfate) to biochemically oxidize the petroleum to CO2 and 

water. 

3. Supplying critical nutrients like nitrogen, phosphorus, and potassium to support ongoing 

biological growth.  The nitrogen compounds will also act as a secondary electron acceptor to 

ensure continuous in situ contaminant degradation during temporary absences of dissolved 

oxygen. 

Site Application 

The DO-IT
TM

 technology is a very effective soil and groundwater treatment system, especially when 

utilized in a closed-loop remediation process.  Advantages to this approach include hydraulic control of 

the leading plume edge, treatment of both dissolved and adsorbed contamination, and maximized contact 

between the treatment water and the contaminants.  Biological enhancements are efficiently distributed, 

allowing for smaller mixing volumes, and therefore less onsite time and labor than slug injections. 

By utilizing a series of injection points/wells in combination with extraction wells, artificial groundwater 

gradients can be produced within the on-site plume to induce cycling of biologically-active treatment 

water through the plume zone.  The general approach includes the following: 

1. Install a series of 4-inch extraction wells (4-6 wells) along the downgradient edge of the proposed 

treatment area.  These wells will provide process water for the DO-IT
TM

 system.  Installation of 

the wells in this area will provide hydraulic capture of migrating groundwater, collect any 

http://www.enzymetech.com/
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possible free-product, and encourage movement of the oxygenated treatment water throughout the 

site.  The biosurfactant product applied will enhance diesel/fuel oil de-sorption and mobilization.  

If free-product is present, top-loading pneumatic pumps should be utilized to capture free-

product.  Otherwise, electric submersible pumps can be used to collect impacted groundwater. 

2. Following extraction, the groundwater can be processed through a oil/water separator to collect 

free-product, if present.  Additional treatment of groundwater prior to re-injection can be 

achieved by activated carbon. 

3. Install a series of 4-inch vertical injection wells (8-10) throughout the upgradient portion of the 

treatment area.  These wells should be screened above the groundwater interface to allow for 

application to the upper smear-zone soils.  The trenching connecting the DO-IT
TM

 system to the 

injection wells can also have a horizontal injection piping installed in the same trench.  

Oxygenated treatment water applied to this trench will percolate through the vadose soils into the 

upper impacted smear-zone soils. 

Electron Acceptor Mass Balance 

Tetra Tech estimates that 5,200 lbs. of TPH resides in the soil within the Zone #1 treatment area.  This 

estimated TPH mass is significant, and a large supply of electron acceptor mass will be necessary to 

biologically degrade enough of the TPH mass to achieve regulatory groundwater goals of 2.5 mg/L.  

Using a solely biological degradation approach, the ability to deliver the necessary electron acceptor mass 

become the limiting factor.  ETEC has designed the DO-IT
TM

 system to deliver as much dissolved oxygen 

and secondary electron acceptors as possible to overcome this limitation. 

Utilizing a 3:1 ratio of 3 lbs. of oxygen necessary to degrade 1 lb. of TPH, the required oxygen mass is: 

3 lbs. oxygen * 5,200 lbs. TPH = 15,600 lbs. oxygen 

Electron Acceptor Delivery 

Oxygen delivery at the site will be dependent upon the extraction/injection rate achievable at the site.  

With a consistent extraction/injection rate, the Super-Ox
TM

 Model 20-A should inject more than 28,800 

gallons of oxygenated water each day (~20-gpm), or more than 864,000 gallons per month.  The 

calculation below outlines the dissolved oxygen delivery of the Super-Ox
TM

 equipment per month.  

864,000 gal./month * 3.79 L/gal. = 3,275,000 L/month 

3,275,000 L/month * >45 mg/L DO / 454,000 mg/1 lb. = >325 lbs. DO/month 

As part of the dissolved oxygen mixing process, more oxygen gas must be supplied than can be dissolved 

into the water stream.  This oxygen gas is carried with the water stream to the injection wells where it is 

transferred to the groundwater. 

PV = moles O2  P = 2.72 atm   V = 283 L O2/hour 

RT   R = 0.08206 L*atm/mol*K  T = 298 K 

(2.72 atm * 283 L O2) / (0.08206 L*atm/mol*K * 298 K) = 31.5 moles O2 / hour 

31.5 moles O2/hour * 32 g/mol O2 = 1,008 g O2/hour 

1,008 g O2/hour / 454 g/lb. = 2.2 lbs. O2/hour * 24 hours/day = 52.8 lbs. O2/day 

52.8 lbs. O2/day * 30 days/month = 1,584 lbs. O2/month 

In addition to the oxygen mass delivered by the DO-IT
TM

 system, a large mass of secondary electron 

acceptors will also need to be supplied to overcome the electron acceptor limiting conditions.  Our  
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CBN
TM

 nutrient blend contains ~60% electron acceptors.  For this site we would recommend 2,000 lbs. be 

applied initially (1,200 lbs. of electron acceptors) and approximately 1,000 lbs. per month (600 lbs. of 

electron acceptors).  This combination application of oxygen and secondary electron acceptors will 

maximize the electron acceptor delivery to the site.  In a 24-month treatment, the DO-IT
TM

 system will 

have applied more than 51,400 lbs. of electron acceptors to the site. 

In comparison to a chemical based oxygen-release product which contains at most 17% oxygen, in order 

to deliver the same 51,400 lbs. of electron acceptors, over 300,000 lbs. would need to be applied to the 

site.  At $8/lb, this represents a cost of $2,400,000.  Also, the application of a solely oxygen releasing 

product would not address nitrogen, phosphorus, and micro-nutrient limiting conditions that will certainly 

inhibit the microbial activity at the site. 

With either application, to rely solely on biological degradation to remediate the mass of TPH onsite will 

be difficult.  That is why incorporating physical removal of any available free-product and contaminated 

groundwater into the treatment will be important.  The DO-IT
TM

 system is designed to work with a pump 

& treat system to enhance contaminant recovery using groundwater recirculation and biosurfactants to 

increase contaminant mobility.   

Monitoring Discussion 

For the treatment, we recommend Tetra Tech collect field data as well as nutrient and plate count data.  

Tetra Tech can collect the field data (temperature, pH, DO, ORP, etc.) with their in-house meters, and 

analysis costs for a limited-nutrient suite and a hydrocarbon-degrading plate count are $140.00 per GW 

sample.  Samples should be collected from the most impacted wells (FOMW-14, FOMW-13, and a 

downgradient extraction well).  This data will be used to evaluate the effectiveness of the treatment 

activities, and will provide information on how to maximize efficiency. 
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Cost Estimate (System Rental) 

The table below summarizes biological product, equipment rental, analytical, and shipping costs. 

Item Cost 

Initial Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (25 gallons) $2,500.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (50 gallons) $5,000.00 

   CBN
TM

 Nutrients – Initial Supply (2,000 lbs.) $5,000.00 

   Super-Ox
TM

 20-A – Monthly Rental $5,000.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Installation, Set-up, and Training (5-days) $5,000.00 

   Shipping (estimated) $5,500.00 

INITIAL COST $28,420.00 

Monthly Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (15 gallons) $1,500.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (30 gallons) $3,000.00 

   CBN
TM

 Nutrients – Total Supply (1,000 lbs.) $2,500.00 

   Super-Ox
TM

 20-A – Monthly Rental $5,000.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Shipping (estimated) $750.00 

MONTHLY COST $13,170.00 

24-MONTH TREATMENT TOTAL $331,330.00 

Final Costs  

   Return Shipment $3,500.00 

  

Out-of-Scope Costs  

   Well Installation ??? 

   Trenching, piping ??? 

   Pneumatic pumps, compressor, panel ??? 

   Oil/water separator, activated carbon ??? 

   Electrical ??? 

We believe that a 24-month biological enhancement program will reduce free-product and contaminant 

concentrations in the groundwater onsite.  Due to the large mass of adsorbed contaminants, additional 

ongoing treatment may be necessary.  After a 24-month treatment, it may be more cost-effective to 

purchase the unit rather than continue leasing the system.  The cost table below contains an option for 

purchase of the 20-A equipment system.  Ongoing biological product application will be necessary to 

achieve the desired results. 

 

 

 



Mr. Jean-Luc Glorieux 

Tetra Tech NUS, Inc. 

October 30
th
, 2009 

 

1007-123-1  Page 6 of 7 

Cost Estimate (System Purchase) 

The table below summarizes biological product, equipment purchase, analytical, and shipping costs. 

Item Cost 

Initial Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (25 gallons) $2,500.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (50 gallons) $5,000.00 

   CBN
TM

 Nutrients – Total Supply (2,000 lbs.) $5,000.00 

   Super-Ox
TM

 20-A – Purchase $150,000.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Installation, Set-up, and Training (5-days) $5,000.00 

   Onsite Maintenance Visits (4 in 2 years) $20,000.00 

   Data Interpretation / Support (2 years) $5,000.00 

   Shipping (estimated) $5,500.00 

INITIAL COST $198,420.00 

Monthly Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (15 gallons) $1,500.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (30 gallons) $3,000.00 

   CBN
TM

 Nutrients – Total Supply (1,000 lbs.) $2,500.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Shipping (estimated) $750.00 

MONTHLY COST $8,170.00 

24-MONTH TREATMENT TOTAL $386,330.00 

Ongoing Yearly Support  

   2 Onsite Maintenance Visits  $10,000.00 

   Data Interpretation / Support $2,500.00 

ONGOING YEARLY COSTS $110,540.00 

  

Out-of-Scope Costs  

   Well Installation ??? 

   Trenching, piping ??? 

   Pneumatic pumps, compressor, panel ??? 

   Oil/water separator, activated carbon ??? 

   Electrical ??? 
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This is a budgetary proposal, and is for use in determining the feasibility of treatment at the site.  This 

proposal will need to be revisited during the writing of the RAP when more data is available.  Payment 

terms and conditions will need to be agreed upon at that time.  Please review the summarized costs and 

call me at 971-222-3680 with any questions or comments.  Thank you for the opportunity, and we look 

forward to further discussion with you on this project. 

Respectfully, 

ETEC, LLC 

 

 

 

______________________________________   

Eric Bueltel 

Project Manager 
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Tetra Tech NUS, Inc. 

Pittsburgh, PA 

RE: PROPOSAL FOR DISSOLVED OXYGEN IN SITU TREATMENT (DO-IT
TM

)  

SUB-BASE ZONE #4 – GROTON, CONNECTICUT 

Dear Jean-Luc,  

This quote includes budgetary costs for biological product enhancement and recommendations for 

application to impacted soil/groundwater.  Based on the information provided by Tetra Tech, our 

understanding of the site includes the following:   

 A diesel and #2 fuel oil leak from an UST/AST impact the soil and groundwater onsite 

 No free-product is present in the area, but smear-zone soil contamination is estimated at ~1,000 

lbs. TPH 

 Soil at 13TB4A contained 3,400 mg/kg TPH historically 

 Groundwater from 13MW16 contained 5,400 ug/L TPH historically 

 The proposed treatment area is 6,200 square feet 

 DTW is approximately 4-7 feet bgs 

 The soil onsite is primarily gravel and sand 

 The treatment area is influenced by tidal action 

 A consistent 20+ gpm extraction rate is assumed 

 This proposal is based on the use of a 20-gpm DO-IT
TM

 system for treatment of the GW and 

smear-zone soils 

This data and the associated assumptions were used to determine appropriate biological product and 

equipment requirements, and to provide recommendations for site-specific application.   

DO-IT
TM

 Process Description 

Our DO-IT
TM

 process is a complete bioremediation system that uses proprietary biological products in 

combination with a specialized in situ oxygenation equipment platform to obtain rapid reduction of diesel, 

fuel oil, and gasoline contaminants.  It is our philosophy to add all of the components necessary for 

successful bioremediation, including enzymes, bacteria, nutrients, and an abundant supply of dissolved 

oxygen.  To maximize oxygen supply, we utilize an oxygenation approach that differs from standard 

methods (air sparging, O2 sparging, etc.).  Our Super-Ox
TM

 oxygenation units process water through a 

specialized pure-oxygen mixing system to generate greater than 40 ppm dissolved oxygen concentrations 

in a water stream.  This oxygenated water stream is then injected into the subsurface to support high rates 

of microbial activity.   

The DO-IT
TM

 process works best in a closed-loop system, where groundwater is extracted, oxygenated, 

biologically-amended, and then re-injected into the subsurface.  The recirculation of oxygenated water 

allows us to deliver daily DO masses ranging from 1 lb. per day to as much as 20 lbs. per day – this is 

order-of-magnitude higher masses of DO than any other oxygenation system available.  For example, 

with a 10-gpm recirculation rate, the DO-IT
TM

 system will deliver approximately 5 pounds of dissolved 

oxygen to the subsurface per day, or close to 200 lbs. of dissolved oxygen per month!! 
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Equipment Recommendations 

For equipment, we recommend the Super-Ox™ Model 20-Automatic (20-A) for this site.  This system 

will receive water (from the extraction system), oxygenate it to >40 ppm of dissolved oxygen, amend it 

with nutrients and bacteria, then re-inject into the subsurface.  The 20-A system will be equipped with a 

6-station injection manifold; each station will connect to one or more of the installed injection wells.  The 

20-A system is capable of a maximum process rate of 20 gallons per minute (gpm) that can be adjusted to 

match the extraction rate, if desired.  These systems generate stable, high concentrations of dissolved 

oxygen (>40 ppm) in the process water using our unique pure oxygen mixing system.  The 20-A 

equipment enclosure has an 8’ x 12’ (typically, varies upon unit availability) footprint, is fully 

weatherproof, contains double doors for walk-in access to all equipment, and includes a heating and fan 

system to control internal temperatures.  The Model 20-A is an automated, programmable, turnkey 

bioremediation system requiring 1-phase, 220 Volt (4-wire), 80 Amp power service for operation. 

Additional info and specifications for this system is available at www.etecllc.com.  Since we rent the 

Super-Ox™ equipment, we supply replacement parts (at no cost) for damaged equipment (pumps, 

valves, etc.) on the Super-Ox™ system throughout the rental period. 

Product Recommendations 

For biological products at this site, we recommend our TPH Bacterial Consortium (EZT-A2
TM

) and 

PetroSolv
TM

 biosurfactant.  Our CBN
TM

 nutrient blend will be also be needed.  These products work 

together to effectively degrade diesel and fuel oil. 

The application of the biological products will perform three critical functions, including: 

1. Supply of a large population of pre-acclimated bacteria to optimize initial growth of a healthy, in 

situ, hydrocarbon-degrading microbial population. 

2. Maximizing contact between the contaminants and the bacteria.  Bioremediation is a contact 

technology – the bacteria must physically contact the diesel and fuel oil food source and the 

electron acceptors (oxygen, nitrate, sulfate) to biochemically oxidize the petroleum to CO2 and 

water. 

3. Supplying critical nutrients like nitrogen, phosphorus, and potassium to support ongoing 

biological growth.  The nitrogen compounds will also act as a secondary electron acceptor to 

ensure continuous in situ contaminant degradation during temporary absences of dissolved 

oxygen. 

Site Application 

The DO-IT
TM

 technology is a very effective soil and groundwater treatment system, especially when 

utilized in a closed-loop remediation process.  Advantages to this approach include hydraulic control of 

the leading plume edge, treatment of both dissolved and adsorbed contamination, and maximized contact 

between the treatment water and the contaminants.  Biological enhancements are efficiently distributed, 

allowing for smaller mixing volumes, and therefore less onsite time and labor than slug injections. 

By utilizing a series of injection points/wells in combination with extraction wells, artificial groundwater 

gradients can be produced within the on-site plume to induce cycling of biologically-active treatment 

water through the plume zone.  The general approach includes the following: 

1. Install a series of 4-inch extraction wells (4-6 wells) along the downgradient edge of the proposed 

treatment area along the river edge.  These wells will provide process water for the DO-IT
TM

 

system.  Installation of the wells in this area will provide hydraulic capture of migrating 

http://www.enzymetech.com/
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groundwater and encourage movement of the oxygenated treatment water throughout the site.  

The biosurfactant product applied will enhance diesel/fuel oil de-sorption and mobilization.  

Electric submersible pumps can be used to collect impacted groundwater. 

2. Following extraction, the groundwater can be processed through activated carbon to remove 

dissolved-phase contamination prior to re-injection. 

3. Install a series of 4-inch vertical injection wells (8-10) throughout the upgradient portion of the 

treatment area.  These wells should be screened above the groundwater interface to allow for 

application to the upper smear-zone soils.  The trenching connecting the DO-IT
TM

 system to the 

injection wells can also have a horizontal injection piping installed in the same trench.  

Oxygenated treatment water applied to this trench will percolate through the vadose soils into the 

upper impacted smear-zone soils. 

Electron Acceptor Mass Balance 

Tetra Tech estimates that 1,000 lbs. of TPH resides in the soil within the Zone #4 treatment area.  This 

estimated TPH mass is significant, and a large supply of electron acceptor mass will be necessary to 

biologically degrade enough of the TPH mass to achieve regulatory groundwater goals of 2.5 mg/L.  

Using a solely biological degradation approach, the ability to deliver the necessary electron acceptor mass 

become the limiting factor.  ETEC has designed the DO-IT
TM

 system to deliver as much dissolved oxygen 

and secondary electron acceptors as possible to overcome this limitation. 

Utilizing a 3:1 ratio of 3 lbs. of oxygen necessary to degrade 1 lb. of TPH, the required oxygen mass is: 

3 lbs. oxygen * 1,000 lbs. TPH = 3,000 lbs. oxygen 

Electron Acceptor Delivery 

Oxygen delivery at the site will be dependent upon the extraction/injection rate achievable at the site.  

With a consistent extraction/injection rate, the Super-Ox
TM

 Model 20-A should inject more than 28,800 

gallons of oxygenated water each day (~20-gpm), or more than 864,000 gallons per month.  The 

calculation below outlines the dissolved oxygen delivery of the Super-Ox
TM

 equipment per month.  

864,000 gal./month * 3.79 L/gal. = 3,275,000 L/month 

3,275,000 L/month * >45 mg/L DO / 454,000 mg/1 lb. = >325 lbs. DO/month 

As part of the dissolved oxygen mixing process, more oxygen gas must be supplied than can be dissolved 

into the water stream.  This oxygen gas is carried with the water stream to the injection wells where it is 

transferred to the groundwater. 

PV = moles O2  P = 2.72 atm   V = 283 L O2/hour 

RT   R = 0.08206 L*atm/mol*K T = 298 K 

(2.72 atm * 283 L O2) / (0.08206 L*atm/mol*K * 298 K) = 31.5 moles O2 / hour 

31.5 moles O2/hour * 32 g/mol O2 = 1,008 g O2/hour 

1,008 g O2/hour / 454 g/lb. = 2.2 lbs. O2/hour * 24 hours/day = 52.8 lbs. O2/day 

52.8 lbs. O2/day * 30 days/month = 1,584 lbs. O2/month 

In addition to the oxygen mass delivered by the DO-IT
TM

 system, a large mass of secondary electron 

acceptors will also need to be supplied to overcome the electron acceptor limiting conditions.  Our  

CBN
TM

 nutrient blend contains ~60% electron acceptors.  For this site we would recommend 1,000 lbs. be 

applied initially (600 lbs. of electron acceptors) and approximately 300 lbs. per month (180 lbs. of 
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electron acceptors).  This combination application of oxygen and secondary electron acceptors will 

maximize the electron acceptor delivery to the site.  In a 24-month treatment, the DO-IT
TM

 system will 

have applied more than 42,750 lbs. of electron acceptors to the site. 

In comparison to a chemical based oxygen-release product which contains at most 17% oxygen, in order 

to deliver the same 42,750 lbs. of electron acceptors, over 251,000 lbs. would need to be applied to the 

site.  At $8/lb, this represents a cost of $2,000,000.  Also, the application of a solely oxygen releasing 

product would not address nitrogen, phosphorus, and micro-nutrient limiting conditions that will certainly 

inhibit the microbial activity at the site. 

With either application, to rely solely on biological degradation to remediate the mass of TPH onsite will 

be difficult.  That is why incorporating physical removal of contaminated groundwater into the treatment 

will be important.  The DO-IT
TM

 system is designed to work with a pump & treat system to enhance 

contaminant recovery using groundwater recirculation and biosurfactants to increase contaminant 

mobility.   

Monitoring Discussion 

For the treatment, we recommend Tetra Tech collect field data as well as nutrient and plate count data.  

Tetra Tech can collect the field data (temperature, pH, DO, ORP, etc.) with their in-house meters, and 

analysis costs for a limited-nutrient suite and a hydrocarbon-degrading plate count are $140.00 per GW 

sample.  Samples should be collected from the most impacted wells (13MW16, 13MW15, and a 

downgradient extraction well).  This data will be used to evaluate the effectiveness of the treatment 

activities, and will provide information on how to maximize efficiency. 

Cost Estimate (System Rental) 

The table below summarizes biological product, equipment rental, analytical, and shipping costs. 

Item Cost 

Initial Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (20 gallons) $2,000.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (20 gallons) $2,000.00 

   CBN
TM

 Nutrients – Initial Supply (1,000 lbs.) $2,500.00 

   Super-Ox
TM

 20-A – Monthly Rental $5,000.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Installation, Set-up, and Training (5-days) $5,000.00 

   Shipping (estimated) $4,500.00 

INITIAL COST $21,420.00 

Monthly Costs  

   A2
TM

 Bacterial Consortium – Monthly Supply (10 gallons) $1,000.00 

   PetroSolv
TM

 Biosurfactant – Monthly Supply (10 gallons) $1,000.00 

   CBN
TM

 Nutrients – Monthly Supply (300 lbs.) $750.00 

   Super-Ox
TM

 20-A – Monthly Rental $5,000.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Shipping (estimated) $500.00 

MONTHLY COST $8,670.00 

24-MONTH TREATMENT TOTAL $222,830.00 
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Final Costs  

   Return Shipment $3,500.00 

Out-of-Scope Costs  

   Well Installation ??? 

   Trenching, piping ??? 

   Pneumatic pumps, compressor, panel ??? 

   Oil/water separator, activated carbon ??? 

   Electrical ??? 

We believe that a 24-month biological enhancement program will reduce dissolved-phase contaminant 

concentrations in the groundwater onsite.  This is a budgetary proposal, and is for use in determining the 

feasibility of treatment at the site.  This proposal will need to be revisited during the writing of the RAP 

when more data is available.  Payment terms and conditions will need to be agreed upon at that time.  

Please review the summarized costs and call me at 971-222-3680 with any questions or comments.  

Thank you for the opportunity, and we look forward to further discussion with you on this project. 

Respectfully, 

ETEC, LLC 

 

 

 

______________________________________   

Eric Bueltel 

Project Manager 



APPENDIX D.2.2 
 

IN-SITU CHEMICAL PRECIPITATION 
 

D.2.2 – GROUNDWATER IN-SITU CHEMICAL PRECIPITATION 











APPENDIX D.2.3 
 

EXTRACTION AND TREATMENT 
 

D.2.3.1 – GROUNDWATER EXTRACTION AND TREATMENT 
D.2.3.2 - GROUNDWATER EXTRACTION SYSTEM DESIGN – ZONE 1 
D.2.3.3 - GROUNDWATER EXTRACTION SYSTEM DESIGN – ZONE 4 
D.2.3.4- GROUNDWATER EXTRACTION SYSTEM DESIGN – ZONE 7 
D.2.3.5 - QED AP3T AUTOPUMP 
D.2.3.6 - ROSEDALE MULTI-BAG FILTERS (SEE APPENDIX D.1.2.2) 
D.2.3.7 - CARBONAIR PC SERIES ACTIVATED CARBON UNITS  

(SEE APPENDIX D.1.2.3) 
D.2.3.8 - SIEMENS GFH OXIDATIVE FILTRATION MEDIUM LITERATURE  























Contaminant Characteristics
NSB New London

Site COC PRG, ug/l
Max Conc., 

ug/l Kd Koc Foc
Zone 1 arsenic 10 16.8 29

copper 48 156 35
TPH (blended) 2500 16000 1650000 0.006

Zone 4 arsenic 10 29.6 29
lead 810 2760 270

TPH (blended) 2500 5400 1650000 0.006

Zone 7 arsenic 10 18.8 29

Lower Subase FS Remediation Scenarios

Points of GW 
Contamination COC Max Conc., 

ug/l PRG, ug/l No. of wells
Total 

pumping rate, 
gpm

Time to reach 
PRG, years Notes

Zone 1 
Arsenic/Copper

Arsenic 16.8 10
2 40

9 NA in 80 years

Copper 156 48 26 NA in 219 years

Zone 1 Copper/TPH
Copper 77.9 48

1 16
11 NA in 42 years, 21 years @ 8gpm

TPH (blended) 16000 2500 27 Pumping ineffective due to high retardation, 
biodegradation will reduce TPH over time

Zone 4 
Arsenic/TPH

Arsenic 29.6 10
3 30

11 NA in 22 years

TPH (blended) 5400 2500 11 Pumping ineffective due to high retardation, 
biodegradation will reduce TPH over time

Zone 4 Lead Lead 2760 810 3 40 27 NA in 548 years

Zone 7 Arsenic Arsenic 18.8 10 2 28 18 NA in 34 years
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AutoPump®

Top Inlet, ShortAP3T
Description

Max. Flow

O.D.

Length

4.8 gpm (18.1 lpm)

3.4 in (8.64 cm)

47 in. (119 cm)

The AP3T Top Inlet Short AutoPump is designed for
moderate-duty remediation pumping applications with well
casings 3” (7.62 cm) diameter and larger using available
2.63 inch (6.68 cm) inlet.  It is designed for applications
requiring an elevated inlet, such as pumping total fluids
from wells contaminated with LNAPLs.  Call QED for
prompt, no-obligation assistance on your pumping project
needs.

The AutoPump Heritage
The AP3T Top Inlet Short AutoPump is part of the famous
AutoPump family of original automatic air-powered pumps,
developed in the mid 1980s specifically to handle unique
pumping needs at remediation and landfill sites.  Over the
years they’ve proven their durability at thousands of sites
worldwide.  AutoPumps are designed to handle difficult
pumping challenges that other pumps can’t, such as
solvents, suspended solids, corrosives, temperature
extremes, viscous fluids and frequent start/stop cycles.
Beyond just the pump, AutoPump systems offer the most
complete range of tubing, hose, connectors, caps and
accessories to help your installation go smoothly.  This
superior pumping heritage, application experience and
support back up every AutoPump you put to work on
your project.

Advantages

1. Based on the original automatic
air-powered well pump, proven
worldwide over 18 years

2. Competitive flow rates and
pumping capabilities

3. Patented, proven design for
superior reliability and durability

4. Handles solids, some solvents,
hydrocarbons and corrosive
conditions beyond the limits of
electric pumps

5. Two-year warranty
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Top Inlet, Short AP3T
Pump Dimensions Specifications & Operating Requirements

AP-3 AutoPumps are warranted for two (2) years:
100% materials and workmanship.

Body O.D. 2.63" (6.68 cm)

Inlet

Air Supply

Exhaust
3/8" (9 mm) O.D.

Liquid Discharge

L
en

g
th

 t
o

 T
o

p
 o

f 
F

it
ti

n
g

s 
 4

7"
 (

11
9 

cm
)

A
ct

u
at

io
n

 L
ev

el
 4

2"
 (

10
7 

cm
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Inlet O.D. 3.4" (8.64 cm)
Also Available 2.63" (6.68 cm)

Model
Liquid Inlet Location

OD
Length Overall (pump & fittings)

Weight
Max. Flow Rate

Pump Volume / Cycle
Max. Depth

Air Pressure Range
Min. Actuation Level

Air Usage

Min. Liquid Density

Standard Construction Materials
Pump Body
Pump Ends

Internal Components
Tube & Hose Fittings

Fitting Type

Tube Options
Tubing Material

Sizes1 - Liquid Discharge
Pump Air Supply

Air Exhaust

1 Applies to QED supplied tubing;
other tubing sources may not

conform to QED fittings.

3" - Short AP3 Top Inlet
Top
3.4 in. (8.64 cm)  (2.63 in. Available)
47 in. (119 cm)
10 lbs. (4.5 kg)
4.8 gpm (18.1 lpm) - See Flow Rate Chart
0.08 - 0.15 gal  (.30 - 0.57L )
175 ft. (53.3 m)
5 -80 psi (0.4 - 5.6 kg/cm2)
42 in. (107 cm)
0.43 -1.6 scf / gal.(3.2 - 12.0 liter of air /
fluid liter) - See Air Usage Chart

0.7 SpG (0.7 g/cm3)

Fiberglass or Stainless Steel
Stainless Steel, Acetal, HDPE, Brass
Stainless Steel, Viton, Acetal, Nylon
Brass or Stainless Steel
Barbs or Quick Connects

Nylon
3/4 in. (19 mm) or 1 in. (25 mm) OD
1/2 in. (13 mm) OD
5/8 in. (16 mm) OD

Application Limits
AP3 AutoPumps are designed to handle the application
ranges described below.  For applications outside this
range, consider the AP4, AP2, and HammerHead Pro
models.

Maximum Temperature: 120°F (49°C)
pH Range:  4-9
Solvents and Fuels: gasoline, diesel fuel, BTEX, MTBE
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Top Inlet, ShortAP3T

FLOW RATES MAY VARY WITH SITE CONDITIONS.    CALL QED FOR TECHNICAL ASSISTANCE.

00

12.2
400

6.1
20 FT.

Meters
200
61

180
54.9

80 140120100
30.5

60
18.3 42.736.624.4 48.8

160

2

4

7.6
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PER
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O.D. TUBE
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APPROXIMATE
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40 PSI
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80 PSI

AIR INLET PRESSURES

80 PSI
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40 PSI
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AIR INLET PRESSURES
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80 PSI

3 Kg/cm 2
40 PSI

AIR INLET PRESSURES
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34.19

10 FT. (300 cm)     SUBMERGENCE OF PUMP HEAD

12.26.1 Meters6154.930.518.3 42.736.624.4 48.8 IN WELL   

0 0

PER LITERS

2 FT. (60 cm)     SUBMERGENCE OF PUMP HEAD

12.26.1 Meters6154.948.842.736.630.524.418.3
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0
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0
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19 mm

O.D. TUBE
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2
80 PSI

40 PSI
3 Kg/cm 2

AIR INLET PRESSURES

80 PSI
25.7 Kg/cm

40 PSI
3 Kg/cm 2

AIR INLET PRESSURES

3 Kg/cm 2
40 PSI 25.7 Kg/cm

80 PSI

AIR INLET PRESSURES

.75 inch (19 mm) O.D.
Fluid Discharge Tubing

1.00 inch (25 mm) O.D.
Fluid Discharge Tubing

1 FLOW RATES MAY VARY WITH SITE CONDITIONS. CALL QED FOR TECHNICAL ASSISTANCE.

Flow Rates1
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Top Inlet, Short AP3T
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Multi-Basket Strainers
and Multi-Bag Filters

These multi-basket strainers and bag filters
offer a wide range of flow capacities and
contaminant-holding capabilities. They
contain from 2 to 23 baskets.

To serve as a strainer, a unit is ordered with
perforated stainless steel baskets (mesh-lined if
desired). When ordered as a filter, it’s fitted with
perforated stainless steel baskets designed to
hold disposable or cleanable filter bags.
Industry-standard size bags are used: the
standard 30 inch baskets accept bag size 2,
the optional 15 inch baskets take size 1.

The standard pressure rating for all models is
150 psi.  All housings can be supplied with an
ASME code stamp, if required.

Features
• Multiple housing styles available (standard,

quick access, low profile, hinged)
• Permanently piped housings are

opened without tools and without
disturbing the piping

• Machined cover gasket groove
provides positive O-ring sealing

• Carbon steel, 304 or 316 stainless
steel construction housings

• Large-area, 30 inch deep, heavy-duty,
9/64 inch perforated baskets

• Easy to clean
• Low pressure drop
• Four cover seal materials:  Buna N,

Ethylene Propylene, Viton®, and Teflon®

• Pressure rating 150 psi
• Flanged connections for 2

through 12 inch pipe
• Vent, drain and gage connections

Options
• ASME code stamp
• Higher pressure ratings
• Corrosion allowances
• Steam jackets
• Special connection locations

36

• Bag hold down assembly (standard
on QAC design)

• Inner baskets for dual-stage straining
or filtering

• Cleanable wire mesh lined or perforated
strainer baskets

• Special alloy materials
• Hydraulic cover lifting assembly
• Sanitary fittings
• Differential pressure indicators

Duplex Systems
All multi-basket models described here are also
available as duplex systems. Two units come
piped together with valves to permit continuous
use of either unit while servicing the other. One
lever actuates all valves simultaneously or it can
be ordered for automatic service. See page 63.
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COUNTERBALANCED
COVER - Stops In 

Any Position

COVER HINGE
MECHANISM

CLAMP
RELEASE BAR

COVER SUPPORT
YASSEMBL

PRIMARY RELEASE
SAFETY LEVER

LOW PROFILE
CLEARANCE

INLET

INLET
DRAIN/VENT

OUTLET

SECONDARY
SAFETY RELEASE

COVER SEAL

POSITIVE BAG
RESTRAINT

DRAIN

Rosedale Quick 
Access "QAC" 
Low Maintenance
Filter/Strainer

Rosedale Quick 
Access "QAC" 
Low Maintenance
Filter/Strainer
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Choose Baskets
That Strain or Filter
Whatever your needs dictate

Strainer baskets are cleanable, reusable.

A seal is supplied on any strainer basket.
It forms a seal between basket and housing
to prevent dirty fluid bypass.  Choose between
various perforation sizes or wire mesh.  Strainer
baskets have flat, non-perforated bottoms
and contain heavy-duty handles.

38

Filter bag baskets hold disposable filter bags.

Filter bags have an interference fit between the
bags top rim and the housing causing a positive
seal to prevent fluid bypass.  Filter bag baskets
have flat perforated bottoms.

Filter bags are available in a wide variety of
felt, micro-fiber, monofilament and multifilament
mesh materials.  They are detailed completely on
pages 126-128.

DUAL-STAGE– Dual-stage action will
increase strainer or filter life and reduce
servicing needs.  This straining/filtering
action can be achieved by
ordering a second, inner basket.
It is supported on the top flange
of the outer basket.  Both
baskets can be utilized as
strainers (with or without
wire mesh linings), filter bag
baskets, or a combination of
strainer and bag basket.

Basket Data
Surface area of each 30 in. basket: 4.4
sq. ft.  Volume of each 30 in. basket:
0.6 cu. ft.

Basket Construction
For cleanable strainer baskets, choose from
the following perforation diameters:  1/4,
3/16, 9/64, 3/32, or 1/16 inch (for other
not shown consult factory).

Any perforated basket can also be
ordered lined with wire mesh.  Stainless steel
wire is used in mesh sizes 20, 30, 40, 50, 60,
70, 80, 100, 150, or 200.

Filter bag baskets, have standard 9/64 inch
diameter perforations that are 51% open area.
A wire mesh can also be utilized with bag
baskets for two advantages:

1.  Fiber migration is minimized.
2.  In the unlikely event of bag
     rupture, the wire mesh better
     contains the contaminant.
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Choose Housing Style
Designed to suit your requirements

The versatility of Rosedale Products provides
a choice of several different designs.

• Quick Access Cover (QAC) features a
clamp and spring assisted hinged cover
that is quick and easy to open and
close with no tools required.  This will
significantly reduce change-out time and
lower operating costs.  The QAC is rated
to 150 PSI and constructed to meet ASME
code requirements.  Built-in safety features
ensure that the cover cannot be opened
unless the internal pressure is first released.
The QAC is offered with our low profile
design making bags more accessible and
easy to remove.

• Low Profile Design (SLP) Housings
are compact and space saving, allowing
for ease of bag change-out.  Standard
operating height is reduced, resulting in
a safe design by eliminating platforms
and ladders.  The SLP is manufactured
in any housing version, including our
standard davit arm cover, QAC design,
and spring assisted hinged cover.

• Spring Assisted Hinged Cover (HLP)
opens and closes without effort.  Simply
loosen the swing bolts and lift the
cover up to open.  An automatic cover
stop is provided.  This design saves
time by eliminating the labor intensive
handwheel. It is offered standard with
our low profile design, or can be ordered
in the QAC design.

• Standard Housing Design (STD)
is durable and economic.  It includes a
davit arm and handwheel to facilitate
cover removal.  It is our most versatile
housing design offering a variety of
options, including our low profile design.
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Quick Access Cover

Low Profile Design

Standard Davit Arm
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A

INLET OUTLET

F Typ. 

B B
1 NPT
DRAIN

D

E

G Typ.

C

PIPE
SIZE

≤2
 3
≥4

PORTS
NPT
1/2
 3/4
1

(4) 7/8 DIA. HOLES

A

INLETOUTLET

PIPE
SIZE

≤2
 3
≥4

PORTS
NPT
1/2
 3/4
1

J Typ. 

K 

B

B

1 NPT
DRAIN

H

I

L Typ.

C

1/2" NPT VENT1/2" NPT VENT

(4) 7/8 DIA. HOLES

MODEL
NUMBER
& Dim. A

16

18

22

24

30

36

42

48

Pipe
Sizes

B

2
3
4
2
3
4
2
3
4
6
2
3
4
6
2
3
4
6
8
3
4
6
8

10
4
6
8

10
12
4
6
8

10
12

Leg Bolt
Circle
Dia.

14.0

16.0

20.0

22.0

28.0

34.0

40.0

46.0

C

10.9

11.9

14.0

15.0

18.0

21.0

24.0

27.0

D

40.1
42.5
44.9
40.5
42.9
45.3
41.4
43.9
46.2
50.4
41.7
44.1
46.5
50.7
42.8
45.2
47.6
51.9
56.4
46.4
48.8
53.1
57.6
62.1
50.0
54.3
58.8
63.3
68.0
51.0
55.4
60.0
64.4
69.2

H

37.9
38.3
N/A
39.6
40.0
N/A
39.5
40.0
39.5
N/A
41.2
41.6
41.1
N/A
41.3
41.8
41.3
41.2
N/A
43.3
43.2
43.2
43.2
N/A
45.9
45.9
45.9
45.8
N/A
46.5
46.4
46.4
46.4
N/A

I

54.9
55.3
N/A
58.5
58.9
N/A
58.0
58.5
58.0
N/A
61.6
62.0
61.5
N/A
61.9
62.4
61.9
61.8
N/A
64.5
64.5
64.4
64.4
N/A
70.7
70.6
70.6
70.5
N/A
71.5
71.4
71.4
71.4
N/A

J

8.00
9.00
N/A
8.00
9.00
N/A
8.00
9.00
9.00
N/A
8.00
9.00
9.00
N/A
8.00
9.00
9.00
10.0
N/A
9.00
9.50
10.5
11.5
N/A
9.50
10.5
11.5
12.5
N/A
9.50
10.5
11.5
12.5
N/A

L

13.0
14.0
N/A
14.0
15.0
N/A
16.0
17.0
18.0
N/A
17.0
18.0
19.0
N/A
20.5
21.0
22.5
23.0
N/A
24.0
25.0
26.0
27.0
 N/A
28.0
28.0
29.5
30.0
N/A
32.0
32.0
32.5
33.0
N/A

K

15.0
17.0
N/A
15.0
17.0
N/A
15.0
17.0
19.0
N/A
15.0
17.0
19.0
N/A
15.0
17.0
19.0
17.0
N/A
17.0
19.0
17.0
17.0
N/A
19.0
17.0
17.0
17.0
N/A
19.0
17.0
17.0
17.0
N/A

E

57.1
59.5
61.9
58.0
60.4
62.8
60.0
62.4
64.7
69.0
60.7
63.1
65.5
69.7
63.3
65.7
68.1
72.4
76.8
68.4
70.8
75.1
79.6
84.1
73.5
77.8
82.3
86.8
91.5
76.0
80.4
85.0
89.4
94.2

F

4.50
5.25
6.00
4.50
5.25
6.00
4.50
5.25
6.00
7.00
4.50
5.25
6.00
7.00
4.50
5.25
6.00
7.00
8.25
5.25
6.00
7.00
8.25
9.50
6.00
7.00
8.25
9.50
11.0
6.00
7.00
8.25
9.50
11.0

G

10.5
12.3
14.0
11.1
12.9
14.6
11.9
13.7
15.4
18.9
13.1
14.8
16.6
20.1
15.2
17.0
18.7
22.2
25.7
18.8
20.6
24.1
27.6
30.6
22.6
26.1
29.6
32.6
36.1
24.8
28.3
31.8
34.8
38.3

Weight, lb
(Approx)

400
425
450
450
475
500
485
500
515
560
675
700
725
750
635
650
665
705
850
840
860
870

1010
1150
1840
1870
1960
2070
2200
2015
2075
2200
2350
2530

Standard Low Profile

Dimensions (IN)

(30-inch deep basket)

Standard Low Profile
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Pressure Drop Data
Basket strainers and bag filters are usually selected
so that the pressure drop does not exceed 2 psi,
when they are clean.  Higher pressure drops may
be tolerated when contaminant loading is low.

Determining housing pressure drop:
The pressure drops shown on the graph are reliable
for all multi-basket housings, including strainer baskets
or bag filter (perforated only or mesh lined).  The
pressure drop of any housing is governed by the
size of the inlet and outlet, not the vessel itself.
1. Using the desired pipe size and approximate

flow rate, determine the basic pressure drop
from the graph.

2. Multiply the pressure drop obtained in step 1
by the viscosity correction factor found in the
accompanying table.

3. You now have the pressure drop for a clean multi-
basket unit.  If bag filters are to be employed, you
must add the pressure drop they incur to get a true
pressure drop for the assembly.

Note:  Filter bags are specified separately.
        See pages 120-130.
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MODEL
NUMBER

16 & 18

22 & 24

Pipe
Sizes

B

2
3

2
3
4

Leg Bolt
Circle
Dia.

16.0

22.0

C

37.6
38.1

41.2
41.6
41.1

A

18

24

D

45.4
45.9

49.9
50.3
49.8

E

8.00
9.00

8.00
9.00
9.00

F

14.0
15.0

17.0
18.0
19.0

G

15.0
17.0

15.0
17.0
19.0

A

E 

G 

B

B

C

D

INLET OUTLET

F (4) 7/8" DIA. HOLES

1" VENT VALVE

1/2" NPT PORT

1 NPT
DRAIN

PIPE
SIZE

≤2
 3
≥4

PORTS
NPT
1/2
 3/4
1

QAC Low Profile

QAC Low Profile

Model Selection (For all housings)

Model Number Straining, Nominal Inlet/ Available
No. of Filtering Flow Rate Outlet Housing

Baskets Area, ft2 (gpm)** Size (in) Styles

16 2 8.8 200 2,3,4* Std,SLP,HLP,QAC
18 3 13.2 300 2,3,4* Std,SLP,HLP,QAC
22 4 17.6 400 2,3,4,6* Std,SLP,HLP,QAC
24 6 26.4 600 2,3,4,6* Std,SLP,HLP,QAC
30 8 35.2 800 2,3,4,6,8* Std,SLP,HLP
36 12 52.8 1200 2,3,4,6,8,10* Std,SLP,HLP
42 17 74.8 1700 2,3,4,6,8,10,12* Std,SLP,HLP
48 23 101.2 2300 2,3,4,6,8,10,12* Std,SLP,HLP

*Not available on SLP, HLP, and QAC styles.

**Nominal flow rate is based on water @ 1 psi ∆P.  For
    optimum filtering effectiveness, a maximum fluid velocity
    of 10 ft/sec should be maintained.

Recommended flow rates are based on
housing only.  Fluid viscosity, filter bag
used, and expected dirt load should be
considered when sizing a filter.

Dimensions (IN)
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PIPE SIZE (FLANGED1)
2-in. (Std,SLP,HLP16-48 / QAC 18 & 24) = 2F
3-in.(Std, SLP, HLP 16-48 / QAC 18 & 24) = 3F
4-in. (Std 16-48 / SLP, HLP 22-48 / QAC 24) = 4F
6-in. (Std 22-48 / SLP, HLP 30-48) = 6F
8-in. (Std 30-48 / SLP, HLP 36-48) = 8F
10-in. (Std 36-48 / SLP, HLP 42 & 48) = 10F
12-in. (Std 42, 48) = 12F

BASKET DEPTH
15-in. = 15
30-in. (std) = 30

30 = 30
36 = 36
42 = 42

OPTIONAL INNER
BASKET, MEDIA SIZE
Perforation diameters (for type 2P
baskets)
1/4, 3/16, 9/64, 3/32, 1/16
Mesh sizes (for type 2M & 2BM
baskets)
20, 30, 40, 50, 60, 70, 80,
100, 150, or 200

Example:   SLP-24-30-4F -1-150-C- B -S -M-20- C- 2P 1/16

PRESSURE RATING2

150 psi (flanged) = 150

OUTLET STYLE
In-line, bottom (std) = 1
Side inlet/outlet (SLP, HLP, QAC) = 2
Side inlet/outlet, same side (SLP, HLP, QAC) = 4

OPTIONAL INNER
BASKET, TYPE
2B = Filter bag basket,

9/64 perforations
2P = Strainer basket,

perforated metal
2BM = Filter basket, mesh

lined
2M = Strainer basket,

perforated, mesh lined

ASME CODE STAMP
C         =   Code

BASKET, MEDIA SIZE No
symbol if type B basket was
selected
Perforation diameters (for type P
baskets)
1/4, 3/16, 9/64, 3/32, 1/16
Mesh sizes (for type M & BM
baskets)
20, 30, 40, 50, 60, 70, 80,
100, 150, or 200

OPTIONAL
INNER

BASKET

42

COVER SEAL
Buna N = B
Ethylene Propylene = E
Viton® = V
Teflon® Encapsulated Viton® = TEV
Teflon® (solid white) = TSW

How To Order
Build an ordering code as shown in the example

       Options

MODEL NO.
16 = 16
18 = 18
22 = 22
24 = 24    48 = 48

HOUSING MATERIAL
Carbon steel = C
304 stainless steel = S
316 stainless steel = S316 BASKET, TYPE

PB = Filter bag  basket,
9/64 perforations

P = Strainer basket,
perforated metal

BM = Filter bag basket,
perforated, mesh
lined

M = Strainer basket,
perforated, mesh
lined

HWM = Filter bag basket,
heavy wire mesh

BASKET SEAL
No seal =    N
Seal (only on strainer housings) =     S

HOUSING STYLE
Standard (std)        =  No Symbol
Standard Low Profile            =  SLP
Quick Access Cover (16-24)      =  QAC
Hinged Low Profile            =  HLP

Housings

*

1. Flanges provided with the housing match the pressure rating of the vessel.
Housings rated 150 psi have 150 class flanges.  Housings rated 300 psi
have 300 class flanges. Other styles and classes available. ANSI B16.5
Pressure-Temperature rating tables determine flange class for ASME code
housings. Consult factory.

2.  Higher pressure ratings available. Consult factory.

*Note:  The TEV and TSW cover seals are not available on the low profile QAC.





GFH™ MEDIA

FOR ARSENIC REMOVAL



Municipalities concerned with arsenic in the drinking water can employ USFilter’s

Granular Ferric Hydroxide (GFH) to comply with the new Arsenic Rule. The

GFH system is an adsorption process capable of removing arsenic and other heavy

metals from raw water supplies. Arsenic is

common in ground- water  sources and the

health effects associated with high concentra-

tions in drinking water include skin

lesions, skin cancer, and several internal

organ cancers. USFilter realizes the importance of arsenic removal and the GFH

system is one of our solutions to meet the standards of today, as well as tomorrow.



TIME EFFECT EXAMPLE

The above graphs show the effect of
influent arsenic concentration, pH and
duty cycle on GFH systems. As expected,
lower influent concentrations lead to a
longer media life. Lower raw water pH
also has a positive impact on media life.
In many cases, pH may not require
adjustment. For higher influent pH, a
correction step can be included to extend
media life. The most interesting
operating parameter is the duty cycle. As
shown in the graph, systems that allow
the media a “rest” period will see an
increase in effective media life in terms of
bed volumes treated. The rest period
allows for an inter-particulate diffusion of
arsenic to expose fresh adsorption sites,
thus extending the media’s useful life.

The GFH media can be placed into
parallel or series pressure vessel systems
depending on your required removal
concentrations. If a consistent 90%
reduction is needed across the system, the
series design is used. However, if the
percentage is less than 90%, then the
parallel design is typically applied.
Consult USFilter for special conditions
that may define the use of the series
design, particularly if higher removal
rates are required. 

INFLUENT EFFECT, PH EFFECT, TIME EFFECT
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The three, in-service vertical pressure
vessels in a parallel system are each
designed to treat 1/3 of the incoming
flow at a hydraulic loading rate of
5 gpm/sq. ft. (12.2 m/hr). A five minute
Empty Bed Contact Time (EBCT) is
provided through the parallel system,
plus backwash water is supplied solely
from the in-service vessels where they are
backwashed during the same event.
During the initial start-up of the plant,
one vessel is placed on-line where it begins
the exhaustion curve. Subsequently, the

second vessel is started and later the third
one is activated. This process causes all
the vessels to operate at varying degrees of
exhaustion, and the blended effluent
concentration is below the desired level.
The blended effluent concentration
eventually approaches the acceptable
limit, however, and when the media in
the longest running vessel is replaced, the
overall blended effluent is reduced.
Overall media life is extended when
operated in this fashion.

In a series system two vessels are operated
in a lead/lag mode with a third vessel in
stand-by. The hydraulic loading rate is
8 gpm/sq. ft. (19.6 m/hr) and, similar to
the parallel system, provides an EBCT of
five minutes total or 2.5-minute EBCT
per vessel. Backwash water is supplied
from the raw water source, or returned
from the system. Again, as in the parallel
system in-service vessels are backwashed
during the same event. When the lead
vessel media is exhausted, it is isolated
and the lag vessel shifts to the lead vessel.
At that time, the stand-by vessel
progresses to the lag sequence. Following
this process, the exhausted media is
replaced in this vessel and it becomes the
stand-by vessel. The series flow systems

include a by-pass line in order to blend
raw water with the treated water until the
desired effluent is achieved. In a series
design, the lag unit receives a lower
concentration of contaminants, which
creates a more consistent removal
throughout the system. The series system,
however, treats a lower flow rate than the
same size vessels in a parallel unit.

For specific applications, contact
USFilter for an estimate of water
produced between media replacement.
We also offer on-site verification pilot
units to confirm process design and
equipment selection. The pilot units are
provided with the tank, controller and
media for an efficient study. 

SERIES SYSTEMS

PARALLEL SYSTEMS

INFLUENT

EFFLUENT

PARALLEL FLOW – SERVICE MODE

ALL VESSELS IN–SERVICE

INFLUENT

EFFLUENT

SERIES FLOW – SERVICE MODE

TWO VESSELS IN SERIES – ONE IN STAND–BY

STAND-BYLAGLEAD



The arsenic standard implemented by the Environmental Protection Agency (EPA) of 10 parts

per billion (ppb) in drinking water has prompted municipalities to comply with strict and

increased guidelines when considering arsenic removal options. The GFH system can meet the

standards set by the EPA with a simple design process that  requires minimal operator

attention and produces a low liquid waste volume.

HOW GFH™ CAN WORK FOR YOU The GFH system utilizes an NSF®

Standard 61-approved, ferric-based, non-
regenerative media to adsorb arsenic,
selenium, phosphate, chromium and
other heavy metals from drinking water.
Like other adsorption processes, the
water is simply passed through the media
to remove the contaminants. Once the
media has depleted its adsorption
capacity, it is removed from the vessel and
replacement media is installed. In many
cases, the exhausted media can be
discarded in landfills and classified as
non-hazardous waste after passing a
TCLP test. On-site storage of regenera-
tion chemicals and concentrated waste
disposal issues are eliminated with the
single use media.

The adsorption life of the media relies on
raw water pH, arsenic concentration
levels, and operating cycles per day. GFH
media does not require preconditioning
or pre-oxidation procedures in most cases,
and the use of non-regenerative media are
design features that are ideal for small and
wellhead applications, particularly where
no treatment currently exists. 
Typical raw water quality:
pH 5.5 – 9.0
Oxygen > 0.5 ppm
Ferrous Iron < 0.2 ppm
Manganese < 0.05 ppm
Aluminum < 0.2 ppm
Silica < 20 ppm
Phosphate < 0.05 ppm  
While these are the general requirements,
we recommend providing a complete
analysis for specific system performance

and evaluation. The water supply should
be free of suspended material and precip-
itated iron and manganese as these may
affect the adsorption process.

Typical contaminants removed:
• Arsenic (III & V)
• Phosphate
• Chromium
• Selenium
• Antimony
• Copper

The standard GFH system consists of
three vertical pressure vessels with factory
installed internals for distribution and
collection of influent and backwash flows.
The vessels include fully finished, painted
interiors for superior corrosion protection.
GFH media is field placed on a gravel
support bed. All face piping and valves are
included in the standard system to
streamline installation. A backwash
process flow rate of 10-12 gpm/sq. ft. (24-
29 m/hr) is typically required once every
2-6 weeks to prevent compaction of the
bed and remove captured particulate.
GFH systems are ideal for plants that have
limited waste handling facilities since the
unit produces unusually low volumes of
liquid waste and on an infrequent basis.
When media replacement is required,
USFilter service crews are available to
remove the exhausted media and safely
dispose of it, and fill the vessel with new
media.  Our highly-trained service
personnel routinely provide these services
on media filters and granular activated
carbon systems. 

GFH Pilot unit

SIMPLE, SAFE, ARSENIC REMOVAL



Memcor, Microfloc and 
General Filter Products

600 Arrasmith Trail

Ames, IA 50010

515.232.4121 phone

515.232.2571 fax

441 Main Street

P.O. Box 36

Sturbridge, MA 01566

508.347.7344 phone

508.347.7049 fax

1104 Kenilworth Drive

Fifth Floor

Towson, MD 21204

410.307.6540 phone

410.307.6542 fax

1728 Paonia Street 

Colorado Springs, CO 80915 

719.622.5322 phone

719.622.5399 fax

For more information, visit our

website at: www.usfilter.com

©2003 USFilter

To find out how to put USFilter to

work for you, contact us at:

CONTACT INFORMATION

Adsorption Clarifiers, AERALATER, CONTRAFLO,
GFH, Memcor, Microfloc, MULTIBLOCK, MULTICRETE II,
MULTIWASH, Sludge Sucker, SPIRACONE, Trident, and
USFilter are trademarks of United States Filter Corporation or an
affiliated company.

GF-GFH-BR-0203

If it’s in the water, our engineered processes and equipment can take it out, economically and

dependably. Our comprehensive line includes solutions to simple and complex water

treatment and conditioning needs, all backed by working installations and years of experience.

Our line includes:

■ Adsorption Clarifiers®

■ CONTRAFLO® solids contact clarifiers

■ SPIRACONE™ sludge blanket clarifiers

■ Sludge Sucker™ sludge removal system

■ ACTIFLOC™ packaged water treatment

■ Vertical and horizontal pressure filters

■ Aerators

■ AERALATER® packaged treatment

■ Microfloc® Trident® packaged water 

treatment

■ MULTIWASH® filtration process

■ Gravity filtration equipment

■ MULTICRETE II™ monolithic

underdrain system

■ MULTIBLOCK™ underdrain 

system

■ Memcor® CMF microfiltration system

Memcor CMF microfiltration system CONTRAFLO clarifiers

Microfloc Trident system SPIRACONE clarifiers
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SEDIMENT CONCEPTUAL DESIGN CALCULATIONS 
 
 

D.3.1 - SEDIMENT REMEDIATION 
D.3.2 - ON-SITE DEWATERING FLUID TREATMENT 



APPENDIX D.3.1 
 

SEDIMENT REMEDIATION 
 

D.3.1 – SEDIMENT REMEDIATION CONCEPTUAL DESIGN 
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1.0 OBJECTIVE: 
 
Develop conceptual design and volume estimates for the remediation of contaminated sediment in Zone 
4 and Outer Pier 1 along the Lower Subase at Naval Submarine Base - New London in Groton, 
Connecticut.  Consider operation, maintenance, and stability concerns of the Navy's during the process.  
Area of contaminated sediment determined in Appendix C.5.  Use other information available in 
References 1 through 6. 
 
 
2.0 ASSUMPTIONS: 
 
 Two scenarios are considered for sediment remediation.  Scenario 1 would be two-tiered, involving 

first pre-dredging followed by capping.  Pre-dredging would remove sediment contamination from the 
0-2 feet depth interval and establish a minimum operational water depth of 36 feet.  Capping would 
cover areas of sediment contamination exposed by the pre-dredging.  Scenario 2 would involve only 
dredging.  This dredging would remove all sediment contamination and establish a minimum 
operational water depth of 36 feet. 

 
 For Scenario 1 pre-dredging depth would range from 2 to 12 feet and capping thickness would be 3 

feet.  Areas with sufficient operational water depth and where sediment is contaminated in the 2-4 
feet interval and/or in the 4-6 feet interval, but not in the 0-2 feet interval would remain untreated as it 
is assumed that the natural layer of uncontaminated sediment would act as a cap. 
 

 For Scenario 2, dredging depth would range from 2 to 12 feet.  
 
 The Zone 4 contaminated sediment is located along the Quay Wall from south of Pier 2 to just south 

of Pier 6 (approximately 580 feet).  The sediment in this area slopes from approximately 16 feet 
below the water surface near the Quay Wall at a 2.5-to-1 slope to approximately 36 feet below the 
water surface at 50 feet from the Quay Wall.  Based on this slope, the length of the slope is 
approximately 54 feet. 

 
 The Zone 4 sediment slope must be maintained to ensure the stability of the Quay Wall.  However, it 

is assumed that short-term removal and replacement of up to 6 feet of sediment would not affect the 
stability of the Quay Wall.  Additional calculations are required during the design to confirm this 
assumption. 

 
 The sediment to be dredged is 100% saturated and has an in-situ solids content of 50% by weight. 

 
 The sediment to be dredged is comprised of fines and sands with high total organic carbon (TOC) 

and has an average in-situ density of 88.1 pounds per cubic foot (lb/cf), or 1.19 tons per cubic yard 
(ton/cy).  Salt water has a density of 64 lb/cf, or 0.86 ton/cy. 

 
Therefore, the volume of solids per cf of in-situ sediment is: 
1 - (88.1 * 0.5 / 64) = 1 - 0.69 = 0.31 cf 
And the density of the solids in the sediment is: 
(88.1 * 0.5) / 0.31 = 142.1 lb/cf, or 1.92 ton/cy 
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 The actual in-situ volume of dredged sediment would be 10% higher than the estimated in-situ 

volume of sediment to be dredged to account for over-dredging.  In addition a 1:1 cut-back would be 
assumed for slope stability along the perimeter of dredged areas, except along the Zone 4 quay wall 
and in the Dredge Buffer Zone.  Along the Zone 4 quay wall there would no dredging cut back.  In the 
Dredge Buffer Zone the dredging slope would be 1:5 decreasing from a dredging depth of 6 feet at its 
eastern boundary to no dredging at the western boundary to merge with the previous maintenance 
dredging. 

 
 Uncontaminated sediment dredged to uncover contaminated sediment or to maintain slope stability in 

dredged areas shall be considered as contaminated. 
 
 The mechanical dredging process entrains water in the amount of 1 cf per in-situ cf of sediment to be 

not significantly impact the results of this calculation.  Therefore, bulking will not be considered. 
 
 
3.0 ZONE 4 
 
3.1  Scenario 1 - Dredging followed by Capping (Alternatives SD-3 and SD-4) 

3.1.1 Pre-Dredging 

As per attached Figure 4-34, five distinct areas of Zone 4 sediment would be pre-dredged under Scenario 
1, including: 
 
1 - An estimated 18,000 square feet (sf) area of the 50-foot-wide slope along the quay wall would be 
dredged to a depth of 2 feet to remove contaminated sediment at the surface. 
2 - An estimated 16,200 sf area extending in the central part of Zone 4 between the Dredge Buffer Zone 
and the quay wall slope would be dredged to an average depth of 9 feet (6 to 12), primarily to establish 
the required operational water depth. All contaminated sediment would be removed by the dredging. 
3 - An estimated 19,800 sf area extending north of Pier 2 between the Dredge Buffer Zone and the quay 
wall slope would be dredged to an average depth of 4 feet over approximately 75% of the area, primarily 
to establish the required operational water depth, and to an average depth of 6 feet over 25% of the area 
to establish the required operational depth and to remove the 2 feet of remaining contaminated sediment 
exposed by the dredging.  This sediment would have been removed to allow installation of the cap; 
however, because it will be removed, a cap is no longer required. 
4 - An estimated 4,050 sf of the Dredge Buffer Zone in the central part of Zone 4 would be dredged to a 
depth of 0 to 9 feet to establish the required operational water depth.  Contaminated sediment would be 
included in the dredging. 
5 - An estimated 4,950 sf of the Dredge Buffer Zone north of Pier 2 would be dredged to a depth of 0 to 4 
feet to establish the required operational water depth.  Contaminated sediment would be included in the 
dredging. 
 
In-situ volume of contaminated sediment to be pre-dredged: 
[(18,000 sf * 2 ft) + (16,200 sf * 9 ft) + [(19,800 sf * 4ft * 0.75) + (19,800 sf * 6 ft * 0.25)] + (4,050 sf * 9/2 ft) 
+ (4,950 sf * 4/2 ft)] * 1.1 =  328,927 cf =  12,182 cy 
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In-situ mass of dredged sediment: 12,182 cy * 1.19 ton/cy = 14,497 tons 
 
Using the assumption that the in-situ sediment contains 50% solids by weight: 
 
In-situ mass of dry solids in dredged sediment: 0.5 * 14,497 tons = 7,248 tons 
In-situ mass of water in dredged sediment: 7,248 tons 
 
The mechanical dredging of 1 in-situ cf of sediment would yield 2 cf of dredged material including 1 cf of 
sediment and 1 cf of entrained water.  The 1 cf of sediment would weigh 88.1 lb and the 1 cf of salt water 
would weigh 64 lb.  Therefore, the density of the dredged material is 152.1 lb/2 cf = 76 lb/cf.   Each 2 cf of 
dredged material would include 88.1 lb / 2 = 44 lb of dry sediment and 44 lb + 64 lb = 108 lb of salt water.  
The overall solids concentration would be 44 lb / 152.1 lb = 29% by weight.   
 
Volume of dredged material: 
12,182 cy * 2 = 24,364 cy including 12,182 cy of sediment and 12,182 cy of free water. 
Mass of dredged material: 
14,497 tons + [(12,182 cy * 27 cf/cy * 64 lb/cf) / 2,000 lb/ton] = 14,497 tons + 10,525 tons = 25,022 tons 
 
3.1.2 On-Site Dewatering and Off-Site Disposal 
 
Assume on-site dewatering would proceed in two steps: gravity drainage followed by the addition of fly 
ash.  Gravity drainage would be conducted in the spoil barges and fly ash would be added either on shore 
prior to off-site transportation or at an off-site disposal facility.   
 
Gravity drainage would remove approximately 100% of the free water entrained by dredging and re-
compact the sediment to its original volume: 
 
Volume of drained sediment: 12,182 cy re-compacted sediment 
Mass of drained sediment:  14,497 tons 
Concentration of drained sediment: 50% solids by weight 
Volume of water released by gravity drainage: 12,182 cy * 202 gal/cy = 2,460,764 gal 
 
Assume that approximately 10% of drainage water, or 246,076 gal would be contaminated and would 
have to be collected either for off-site disposal or for on-site treatment and discharge. 
 
Assume 8 percent (by weight) of fly ash added to drained sediment: 14,497 tons * 0.08 = 1,160 tons 
 
Mass of treated sediment for off-site disposal: 14,497 + 1,160 = 15,657 tons 
 
Bulk density of fly ash is approximately 100 lb/cf. 
 
Volume of fly ash added: (1,160 tons * 2,000 lb/ton) / (100 lb/cf * 27 cf/cy) = 859 cy 
 
Assume approximately 10 % bulking occurs from addition of fly ash and processing; therefore, the total 
volume of treated sediment for disposal is 12,182 cy * 1.1 = 13,400 cy. 
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3.1.3 Capping 
 
As shown on Figure 4-34, an estimated 18,000 sf would be capped to cover contaminated sediment  
exposed by pre-dredging.  As assumed above, final cap thickness would be 3 feet and with a compaction 
factor of 20%. 
 
Volume of cap material: (18,000 sf * 3 ft * 1.20) / (27 cf/cy) = 2,400 cy 
 
Assume the sand has a bulk density of 100 lb/cf. 
 
Mass of cap material: (2,400 cy * 27 cf/cy * 100 lb/cf) / 2000 lb/ton = 3,240 tons 
 
 
3.2 Scenario 2 - Dredging of All Contaminated Sediment (Alternatives SD-6 and SD-7) 
 
As per attached Figure 4-38, seven distinct areas of Zone 4 sediment would be pre-dredged under 
Scenario 1, including: 
 
1 - An estimated 29,400 sf area covering approximately 2/3 of the northern part of Zone 4 between the 
Dredge Buffer Zone and the quay wall as well as the central section of the 50-foot-wide slope along the 
quay wall would be dredged to a depth of 6 feet to remove sediment contamination. 
2 - An estimated 16,200 sf area extending in the central part of Zone 4 between the Dredge Buffer Zone 
and the quay wall slope would be dredged to an average depth of 9 feet, to remove sediment 
contamination and establish the required operational water depth.  
3 - An estimated 18,875 sf area extending north of Pier 2 between the Dredge Buffer Zone and the quay 
wall slope (except in the southeast corner) would be dredged to an average depth of 4 feet to remove 
sediment contamination and establish the required operational water depth. 
4 - An estimated 6,180 sf area extending north of Pier 2 in the southeast corner between the pier and the 
quay wall would be dredged to a depth of 6 feet to remove sediment contamination. 
5 - An estimated   4,050 sf of the Dredge Buffer Zone in the central part of Zone 4 would be dredged to a 
depth of 0 to 9 feet to remove remaining sediment contamination and establish the required operational 
water depth. 
6 - An estimated 4,950 sf of the Dredge Buffer Zone north of Pier 2 would be dredged to a depth of 0 to 4 
feet to remove remaining sediment contamination and establish the required operational water depth. 
7 - An estimated 4,135 sf area extending south of Pier 2 between that pier and the quay wall would be 
dredged to a depth of 6 feet to remove sediment contamination.   
 
It is assumed that short-term removal and replacement of sediment would not affect the stability of the 
quay wall.  Additional calculations are required during the design to confirm this assumption. 
 
Total in-situ volume of sediment to be dredged: 
[(29,400 sf * 6 ft) + (16,200 sf * 9 ft) + (18,875 sf * 4 ft) + (6,180 ft * 6 ft) + (4,050 sf * 9/2 ft) + (4,950 sf * 
4/2 ft) + (4,135 sf * 6 ft)] * 1.1 = 536,486 cf =  19,870 cy 
 
In-situ mass of sediment to be dredged: 
19,870 cy * 1.19 ton/cy = 23,645 tons 
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Using the assumption that the in-situ sediment contains 50% solids by weight: 
 
Mass of dry solids in in-situ sediment to be dredged: 0.5 * 23,645 tons = 11,822 tons 
Mass of water in in-situ sediment to be dredged: 11,822 tons 
 
The mechanical dredging of 1 in-situ cf of sediment would yield 2 cf of dredged material including 1 cf of 
sediment and 1 cf of entrained water.  The 1 cf of sediment would weigh 88.1 lb and the 1 cf of salt water 
would weigh 64 lb.  Therefore, the density of the dredged material is 152.1 lb/2 cf = 76 lb/cf.   Each 2 cf of 
dredged material would include 88.1 lb / 2 = 44 lb of dry sediment and 44 lb + 64 lb = 108 lb of salt water.  
The overall solids concentration would be 44 lb / 152.1 lb = 29% by weight.   
 
Volume of dredged material to be treated and disposed: 
19,870 cy * 2 = 39,740 cy including 19,870 cy of sediment and 19,870 cy of free water. 
Mass of dredged material to be treated and disposed: 
23,645 tons + [(19,870 cy * 27 cf/cy * 64 lb/cf) / 2,000 lb/ton] = 23,645 tons + 17,168 tons =40,813 tons 
 
3.2.1 On-Site Dewatering and Off-Site Disposal 
 
Assume on-site dewatering would proceed in two steps: gravity drainage followed by addition of fly ash.  
Gravity drainage would be performed on the spoil barges and fly ash would be added either on shore 
prior to off-site transportation or at an off-site disposal facility.   
 
Gravity drainage would remove approximately 100% of the free water entrained by dredging and re-
compact the sediment to its original volume: 
 
Volume of drained sediment: 19,870 cy re-compacted sediment 
Mass of drained sediment:  23,645 tons 
Concentration of drained sediment: 50% solids by weight 
Volume of water released by gravity drainage: 19,870 cy * 202 gal/cy = 4,013,740 gal 
 
Assume that approximately 10% of drainage water, or 401,370 gal would be contaminated and would 
have to be collected either for off-site disposal or for on-site treatment and discharge. 
 
Assume 8 percent (by weight) of fly ash added to drained sediment: 23,645 tons * 0.08 = 1,892 tons 
 
Mass of treated sediment for off-site disposal = 23,645 tons sediment + 1,892 tons fly ash = 25,537 tons 
 
Bulk density of fly ash is approximately 100 lb/cf. 
 
Volume of fly ash added: (1,892 tons * 2,000 lb/ton) / (100 lb/cf * 27 cf/cy) = 1,401 cy 
 
Assume approximately 10 % bulking occurs from addition of fly ash and processing; therefore, the total 
volume of sediment for disposal is 19,870 cy * 1.1 = 21,857 cy. 
 
 
 
 



PAGE 6 OF 8 
 

CLIENT: 
NSB-NLON, Groton, CT 

JOB NUMBER: 
112G02630     

SUBJECT: Appendix D.3.1: Sediment Remediation Conceptual Design 
  
BASED 
ON: Various Reports 

DRAWING 
NUMBER: 

        
BY: CAR JLG CHECKED BY: JL   APPROVED BY: DATE: 

  
Date: 

05-25-
10 

04-27-
10 Date: 05-26-10    CAR    05/27/10 

 

 

3.2.3 Backfilling of Dredged Areas 
 
A total of 7.5 feet of clean sand or sandy sediment would be placed to restore the required slope along 
the Zone 4 quay wall.  The extra material is required to account for over dredge, compaction, and slope 
stability.   
 
The 50-foot wide (and 54 feet long) slope along 582 linear feet [450 ft + 120 ft + (2 * 6 ft)] of the Zone 4 
quay wall would be backfilled to restore structural support to that wall. 
 
Assume that the fill thickness would be 7.5 feet to account for a 20% compaction/settling factor and that a 
slope of 1:2.5 must be provided for stability along the western edge of the backfilled area. 
 
Volume of fill material: (582 ft * 54 ft * 7.5 ft) + (582 ft * 18.75 ft * 7.5 ft / 2) = 276,631 cf = 10,246 cy 
 
Assume the sand has a bulk density of 100 lb/cf. 
 
Mass of fill material: (10,246 cy * 27 cf/cy * 100 lb/cf) / 2000 lb/ton = 13,832 tons 
 
 
4.0 OUTER PIER 1 
 
4.1  Scenario 1 - Capping (Alternatives SD-3 and SD-4) 
 
This scenario would require no active remediation because sediment is uncontaminated to a depth of 4 
feet and it is assumed that this layer of uncontaminated sediment will act as a natural cap. 
 
4.2  Scenario 2 - Dredging of All Contaminated Sediment (Alternatives SD-6 and SD-7) 
 
4.2.1 Dredging 

For Scenario 2, dredging would be performed to a depth of 6 feet to remove all contaminated sediment. 
No backfilling of the dredged area would be required. 
 
As per attached Figure 4-39, surface area of contaminated sediment to be dredged is estimated at 13,510 
sf.  Perimeter of this area is estimated at 215 feet 
 
Total in-situ volume of sediment to be dredged: 
[(13,510 sf * 6 ft) + (215 ft * 6 ft * 6 ft / 2)] * 1.1 = 93,423 cf = 3,460 cy 
 
In-situ mass of dredged contaminated sediment to be treated and disposed:  
3,460 cy * 1.19 ton/cy = 4,118 tons 
 
Using the assumption that the in-situ sediment contains 50% solids by weight: 
 
In-situ mass of dry solids in sediment to be treated and disposed: 0.5 * 4,118 tons = 2,059 tons 
In-situ mass of water in sediment to be treated and disposed: 2,059 tons 
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The mechanical dredging of 1 in-situ cf of sediment would yield 2 cf of dredged material including 1 cf of 
sediment and 1 cf of entrained water.  The 1 cf of sediment would weigh 88.1 lb and the 1 cf of salt water 
would weigh 64 lb.  Therefore, the density of the dredged material is 152.1 lb/2 cf = 76 lb/cf.   Each 2 cf of 
dredged material would include 88.1 lb / 2 = 44 lb of dry sediment and 44 lb + 64 lb = 108 lb of salt water.  
The overall solids concentration would be 44 lb / 152.1 lb = 29% by weight.   
 
Volume of dredged material to be treated and disposed: 
3,460 cy * 2 = 6,920 cy including 3,460 cy of sediment and 3,460 cy of free water. 
Mass of dredged material to be treated and disposed: 
4,118 tons + [(3,460 cy * 27 cf/cy * 64 lb/cf) / 2,000 lb/ton] = 4,118 tons + 2,989 tons = 7,107 tons 
 
4.2.2  On-Site Dewatering and Off-Site Disposal 
 
Assume on-site dewatering would proceed in two steps: gravity drainage followed by addition of fly ash.  
Gravity drainage would be conducted in the spoil barges and fly ash would be added either on shore prior 
to off-site transportation or at an off-site disposal facility.   
 
Gravity drainage would remove approximately 100% of the free water entrained by dredging and re-
compact the sediment to its original volume: 
 
Volume of drained sediment: 3,460 cy re-compacted sediment 
Mass of drained sediment: 4,118 tons 
Concentration of drained sediment: 50% solids by weight 
Volume of water released by gravity drainage: 3,460 cy * 202 gal/cy = 698,920 gal 
 
Assume that approximately 10% of drainage water, or 69,900 gal would be contaminated and would have 
to be collected either for off-site disposal or for on-site treatment and discharge. 
 
Assume 8 percent (by weight) of fly ash added to sediment: 4,118 tons * 0.08 = 330 tons 
 
Mass of treated sediment for off-site disposal: 4,118 tons sediment + 330 tons fly ash = 4,448 tons 
 
Bulk density of fly ash is approximately 100 lb/cf. 
 
Volume of fly ash added: (330 tons * 2,000 lb/ton) / (100 lb/cf * 27 cf/cy) = 244 cy 
 
Assume approximately 10 % bulking occurs from addition of fly ash and processing; therefore, the total 
volume of sediment for disposal is 3,460 cy * 1.1 = 3,806 cy. 
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5.0 SUMMARY 
 

Alternative 
In-Situ 

Sediment 
(cy/tons) 

As-Dredged  
Sediment 
(cy/tons) 

Dewatering 
Effluent 

(gal) 

Dewatered 
Sediment 
(cy/tons) 

Fly Ash 
(cy/tons) 

Sediment to 
Off-Site 
Disposal 
(cy/tons) 

Cap or 
Backfill 
Material 
(cy/tons) 

ZONE 4        
SD-3 & SD-4 12,182/14,497 24,364/25,022 246,076 12,182/14,497 859/1,160 13,400/15,657 2,400/3,240 
SD-6 & SD-7 19,870/23,645 39,740/40,813 401,370 19,870/23,645 1,401/1,892 21,857/25,537 10,246/13,832 
OUTER PIER 1       
SD-3 & SD-4 No Remedial Action (Natural Cap) 
SD-6 & SD-7 3,460/4,118 6,920/7,107 69,900 3,460/4,118 244/330 3,806/4,448 0/0 
TOTAL        
SD-3 & SD-4 12,182/14,497 24,364/25,022 246,076 12,182/14,497 859/1,160 13,400/15,657 2,400/3,240 
SD-6 & SD-7 23,330/27,763 46,660/47,920 471,270 23,330/27,763 1,645/2,222 25,663/29,985 10,246/13,832 

 
 
6.0 REFERENCES 
 
(1) U.S. Army Corps of Engineers, New England District, Public Notice for Dredging Permit for Piers 6, 
10, 12, and 31, Naval Submarine Base New London, February 1, 2005. 
 
(2) U.S. Army Corps of Engineers, New England District, Dredging Permit No. NAE-2004-3047 for 
Demolition and Dredging at Piers 6, 10, 12, and 31 and Thames River CAD Cell, Naval Submarine Base 
New London, Expiration December 1, 2008. 
 
(3) Environmental Assessment, Pier 6 Replacement, SUBASE, NLON, Maguire Group, February 2004. 
 
(4) Dredge Material Disposal Alternatives Analysis for Replacement of Pier 6 at Naval Submarine Base 
New London, Groton, Connecticut, Maguire Group, December 2004. 
 
(5) Tetra Tech NUS, Inc., Lower Subase Remedial Investigation for Naval Submarine Base -  New 
London, Groton, Connecticut, King of Prussia, Pennsylvania, January 1999. 
 
(6) State of Connecticut Department of Environmental Protection, Water Quality Certificate No. 
200402905-SG, Susan Gradante (CTDEP) to Nancy Kuntzleman (EFANE), April 5, 2005. 
 
ATTACHMENTS 
 
Figure 4-34.pdf: Zone 4 Area of Sediment to be Pre-Dredged and Capped, Alternatives SD-3 and SD-4 
Figure 4-38.pdf: Zone 4 Areas of Sediment to be Dredged, Alternatives SD-6 and SD-7 
Figure 4-39.pdf: Outer Pier 1 Area of Sediment to be Dredged, Alternatives SD-6 and SD-7 
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APPENDIX D.3.2 
 

ON-SITE DEWATERING FLUID TREATMENT 
 
 

D.3.2.1 - ON-SITE DEWATERING FLUID TREATMENT AND DISCHARGE 
SYSTEM 

D.3.2.2 - ROSEDALE MULTI-BAG FILTERS (SEE APPENDIX D.1.2.2) 
D.3.2.3 - CARBONAIR PC SERIES ACTIVATED CARBON UNITS  

(SEE APPENDIX D.1.2.3) 



Tetra Tech NUS STANDARD CALCULATION SHEET 

CLIENT: 
NorthDiv CLEAN 

FILE No: 
112G00811.0000.0910 

BY: JLG 
REV: CAR 

PAGE: 
1 OF 3 

SUBJECT: Lower Subase FS, NSB-NLON, Groton, CT 
Appendix D.3.2.1: On-Site Sediment Dewatering Fluid Treatment & 
Discharge System 

CHECKED BY: 
JL  05/26/10 

DATE:  
05/27/10 

   
 
1.0 ASSUMPTIONS 

The following design assumptions are made based upon available information and from experience with 
similar projects: 
 
 The estimated volumes of dewatering fluid for Alternatives SD-3 and SD-6 are provided in Appendix 

D.3.1. 
 
 The dewatering fluid for Alternatives SD-3 and SD-6 would have an estimated total suspended solids 

(TSS) concentration of 100 milligrams per liter (mg/L) and an estimated total organic carbon (TOC) 
concentration of 1,000 mg/L. 

 
2.0 WATER TREATMENT 

2.1 Design Basis 

2.1.1 Flow 

From the above design assumptions, the design flow of the dewatering fluid treatment system can be 
summarized as follows: 
 

Alternative 
Total Volume of 
Dewatering Fluid 

(gallons) 

Treatment System 
Operating Time(2) 

(days) 

Treatment System 
Design Flow(3) 

(gpd/gpm) 
SD-3 246,076(1) 31 10,000/8 

SD-6 471,270(1) 58 10,000/8 
 
NOTES: 
 
(1) As computed in Appendix D.3.1. 
(2) Operating times are based on an estimated dredging rate of 400 in-situ cy/day (2 excavators) for Alternatives SD-3 & SD-4 

and Alternatives SD-6 & SD-7.  
(3) Design flow is equal to total volume divided by operating time and rounded up to the next higher commercially available unit. 
 
2.1.2 Treatment Scheme 

The treatment system would consist of the following components: 
 
 Filtration System to remove TSS 
 Liquid-Phase Granular Activated Carbon (GAC) Adsorption System to remove soluble TOC 
 Discharge to Thames River 

 
Only the first two components require conceptual design at this time. 
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2.2  Filtration System 

Use a bag type filter unit to avoid liquid residual stream from backwashing. 
 
Size bag filter unit for replacement of filter bag element every 3 days (to accommodate week-end operation 
without changeover) and assume 95% TSS removal. 
 
 
2.2.1 Alternatives SD-3 and SD-6 

TSS accumulation in the bag filter would be: 
 
10,000 gpd * 3 days * 8.34 lb/gal * (100 * 0.95) mg/L TSS * 10-6 = 23.8, say 24 lb TSS 
 
Assuming a typical solids capture capacity of approximately 0.5 lbs TSS per sf of bag filter element, required 
surface of bag element is: 
 
24 lb / 0.5 lb/sf  =  48 sf 
 

 Call for two (2) multi-bag pressurized Bag Filters (BF-1, BF-2) operating in parallel (1 operating, 1 spare) 
with an individual filter area of 53 sf (Rosedale Model 36 or equivalent)  

 
Also need a pump to convey released water from barge to treatment system: 
 

 Call for one 8 gpm submersible centrifugal Transfer Pump  (P-1) (100 feet TDH, 0.5 HP motor)  
 
2.3  Liquid-Phase GAC Adsorption System 

Size GAC adsorption unit for the same 3-day cycle as the filter unit. 
Assume GAC usage of 10 pounds per pound of TOC removed and breakthrough after usage of 3/4 of GAC 
 
2.3.1 Alternatives SD-3 and SD-6 

Required GAC quantity: 
[(10,000 gpd * 3 days * 8.34 lb/gal * 1,000 mg/L TOC * 10-6) * 10 lb GAC/lb TOC] / 0.75 = 3,336 lb GAC 
 

 Call for a liquid-phase GAC Adsorption System (GAC-1) consisting of two (2) adsorption units operating 
in parallel (1 operating, 1 spare), each holding 5,000 lb GAC (Carbonair Model PC 28 or equivalent). 

 
Actual frequency of GAC unit changeover would be: 
(5,000 lb / 3,336 lb) * 3 days = 4.5, say 4 days 
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2.4 Operating Parameters 

Based on the dewatering fluid volumes presented in Section 2.1.1 of these calculations, the alternative-
specific operating parameters of the above treatment systems can be summarized in the following table: 
 

Parameters Alternative 
SD-3(1) 

Alternative 
SD-6(1) 

Operating Days 31 58 
Filter Cleanups (1 / 3 days) 11 20 
Filter Bags Used  132 240 
GAC Replacements (1 / 4 days) 8 15 
GAC Usage (pounds) 40,000 75,000 

 
(1) Filter bags usage based on 12 bags per unit.  GAC usage based on 5,000 lbs per unit. 

 
Attachments 
 
Rosedale bag filter literature. 
Carbonair liquid-phase GAC adsorption unit literature. 
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1.0  DESIGN ASSUMPTIONS 

The following design assumptions are made based upon the computations of TPH volumes provided in 
Appendix C and on the information for other similar projects for the skimming of light non-aqueous product 
layer (LNAPL): 
 
 The Zone 1 area of LNAPL accumulation is located in the vicinity of monitoring well 13MW18 and covers 

an estimated surface area of 9,920 square feet (sf) with a thickness of 3 feet (9 to 12 ft bgs) and a 
volume of 29,760 cubic feet (cf). 

 The area of LNAPL accumulation holds an estimated 29,588 lbs (or 3,938 gallons) of LNAPL. 
 The LNAPL can be effectively removed over time by passive skimmers installed in strategically located 

wells. 
 The average radius of influence (ROI) of each skimming well is approximately 10 feet. 

 
 
2.0  SKIMMING WELLS SYSTEM (ALTERNATIVE LN-1) 

Area of influence of each skimming well: (10 ft)2 *  = 314 sf 
 
The Zone 1 area of LNAPL accumulation has a surface area of 9,920 ft2 (see Appendix C) 
 
Number of skimming wells: (9,920 sf / 314 sf/skimming well) * 1.15 overlap factor = 36.3, say 37 wells 
 
However, 9 of these wells fall within the footprint of a large UST (see attached Figure 4-41).  Therefore, the 
operational number of skimming wells would be 28.  
 
6-inch diameter skimming wells would be installed to a depth of 15 ft bgs and screened from 5 to 15 ft bgs. 
 
Passive skimmers as described in attached literature would be installed in each well.  Use 4-inch QED Model 
SOS-4P/3000 
 
Assume each passive skimmer can collect approximately 2/3 of a gallon of LNAPL. 
 
Assume frequency of LNAPL collection from skimmers is weekly during Year 1, semi-monthly for Years 2 to 
5, and monthly thereafter. 
 
Year 1 LNAPL collection: 28 skimmers * 2/3 gal LNAPL/skimmer * 52 weeks/yr = 971 gal 
Years 2 to 5 LNAPL collection: 28 * 2/3  * 24 = 448 gal/yr * 4 = 1,792 gal  
Year 6 and after LNAPL collection: 28 * 2/3 * 12 = 224 gal/yr 
 
Estimated timeframe for complete LNAPL removal: 
 
5 years + {[3,938 - (971 + 1,792)] remaining gal of LNAPL / 224 gal/yr} =  5 + 5.2 = 10.2 say 10 yrs  
 
Starting Year 11 assume collection of residual LNAPL at the rate of 10 gal/month or 120 gal/yr 
 
Attachments 
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Figure 4-41: Zone 1 Area of LNAPL Accumulation & Skimming Wells Locations 
QED passive skimmers literature 
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D.4.2.1 - LNAPL IN-SITU BIOREMEDIATION 
D.4.2.2 - ETEC PROPOSAL FOR ZONE 1 LNAPL 
D.4.2.3 - ECOLOGIX OIL WATER SEPARATORS 
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1.0  DESIGN ASSUMPTIONS 

The following design assumptions are made based upon the computations of TPH volumes provided in 
Appendix C and on the information for other similar projects for the in-situ enhanced bioremediation of total 
petroleum hydrocarbons (TPH) in soil and groundwater: 
 
 The Zone 1 area of light non-aqueous product layer (LNAPL) accumulation is located in the vicinity of 

monitoring well 13MW18 and covers a surface area of approximately 9,920 square feet (sf) with a 
thickness of 3 feet (9 to 12 ft bgs) and a volume of 29,760 cubic feet (cf). 

 The area of LNAPL accumulation holds an estimated 29,588 lbs (or 3,938 gallons) of LNAPL and 91,699 
lbs of soil-bound TPH. 

 The TPH in the LNAPL and the soil-bound TPH can be effectively biodegraded under aerobic conditions 
with the help of injection of dissolved and gaseous oxygen and specialized bacterial cultures into these 
contaminant plumes by means of a groundwater recycle stream (extraction/re-injection). 

 The Dissolved Oxygen In situ Treatment (DO-IT™) technology marketed by ETEC, LLC has been 
tentatively selected as the process of choice.  Attached technical literature provides more information 
about this process. 

 The 3,938 gallons of LNAPL would be mechanically removed from the subsurface by the groundwater 
recirculation process and separated in an oil/water separator installed in the recirculation loop. 

 
2.0  DO-IT™ SYSTEM (ALTERNATIVE LN-2) (see attached ETEC proposal) 

Oxygen requirement: 
91,699 lbs TPH * 3.0 lbs O2/lb TPH = 275,097 lbs O2  
 
As per attached ETEC proposal, the proposed SuperOx™ Model 20A system can deliver approximately 325 
lbs/month of dissolved O2, 1,584 lbs/month of supplemental gaseous O2, and 1,000 lbs/month of CBN™ 
nutrient blend with an electron acceptor/oxygen equivalency of 61%. 
 
Total proposed oxygen/electron acceptor delivery: 
325 + 1,584 +  (1,000 x 0.61) = 2,519 lbs/month 
 
Anticipated remediation time: 
275,097 lbs / 2,519 lbs/month = 109.2 months, say 9 years 
 
3.0  ADDITIONAL EQUIPMENT 

In addition to the SuperOx™ units, each DO-IT™ system would require the following: 

 Six (6) 4-inch diameter extraction wells installed along the downgradient edge of the area of LNAPL 
accumulation and screened in the capillary zone (9 to 12 ft bgs). 

 Six (6) 5 gpm submersible pumps installed in the extraction wells. 

 One (1) 20 gpm Oil/Water Separator 

 Twelve (12) 4-inch diameter re-injection wells installed along the upgradient edge of the area of LNAPL 
accumulation and screened in the vadose zone (5 ft bgs). 
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 Interconnecrting piping (1½-inch PVC or PE) between the extraction wells, the SuperOx™ unit, and the 
re-injection wells (approximately 600 ft). 

 

Attachments: 

ETEC, LLC technical literature 
ETEC, LLC proposal 
Ecologix Oil/Water Separators literature 
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1007-121-1 

October 30
th
, 2009 

Mr. Jean-Luc Glorieux 

Tetra Tech NUS, Inc. 

Pittsburgh, PA 

RE: PROPOSAL FOR DISSOLVED OXYGEN IN SITU TREATMENT (DO-IT
TM

)  

SUB-BASE LNAPL ZONE – GROTON, CONNECTICUT 

Dear Jean-Luc,  

This quote includes budgetary costs for biological product enhancement and recommendations for 

application to impacted soil/groundwater.  Based on the information provided by Tetra Tech, our 

understanding of the site includes the following:   

 A diesel and #2 fuel oil leak from an UST/AST impact the soil and groundwater onsite 

 Significant free product exists onsite (~3,938 gallons), as well as smear-zone soil contamination 

(~91,000 lbs. TPH) 

 Soil at 13MW18 contained 51,600 mg/kg TPH (6 inches free-product) historically 

 Soil at GS-32L contained 26,800 mg/kg TPH historically 

 Soil at 13MW3 is contained 11,000 mg/kg TPH historically 

 Soil at GS-29L is contained 14,900 mg/kg TPH historically 

 Soil at 13MW8 is contained 4,900 mg/kg TPH historically 

 The proposed treatment area is approximately 9,920 square feet 

 DTW is approximately 6-9 feet bgs 

 The soil onsite is primarily gravel and sand 

 The treatment area is influenced by tidal action 

 A consistent 20+ gpm extraction rate is assumed 

 This proposal is based on the use of a 20-gpm DO-IT
TM

 system for treatment of the GW and 

smear-zone soils 

This data and the associated assumptions were used to determine appropriate biological product and 

equipment requirements, and to provide recommendations for site-specific application.   

DO-IT
TM

 Process Description 

Our DO-IT
TM

 process is a complete bioremediation system that uses proprietary biological products in 

combination with a specialized in situ oxygenation equipment platform to obtain rapid reduction of diesel, 

fuel oil, and gasoline contaminants.  It is our philosophy to add all of the components necessary for 

successful bioremediation, including enzymes, bacteria, nutrients, and an abundant supply of dissolved 

oxygen.  To maximize oxygen supply, we utilize an oxygenation approach that differs from standard 

methods (air sparging, O2 sparging, etc.).  Our Super-Ox
TM

 oxygenation units process water through a 

specialized pure-oxygen mixing system to generate greater than 40 ppm dissolved oxygen concentrations 

in a water stream.  This oxygenated water stream is then injected into the subsurface to support high rates 

of microbial activity.   

The DO-IT
TM

 process works best in a closed-loop system, where groundwater is extracted, oxygenated, 

biologically-amended, and then re-injected into the subsurface.  The recirculation of oxygenated water 

allows us to deliver daily DO masses ranging from 1 lb. per day to as much as 20 lbs. per day – this is 

order-of-magnitude higher masses of DO than any other oxygenation system available.  For example, 

with a 10-gpm recirculation rate, the DO-IT
TM

 system will deliver approximately 5 pounds of dissolved 

oxygen to the subsurface per day, or close to 200 lbs. of dissolved oxygen per month!! 
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Equipment Recommendations 

For equipment, we recommend the Super-Ox™ Model 20-Automatic (20-A) for this site.  This system 

will receive water (from the extraction system), oxygenate it to >40 ppm of dissolved oxygen, amend it 

with nutrients and bacteria, then re-inject into the subsurface.  The 20-A system will be equipped with a 

6-station injection manifold; each station will connect to one or more of the installed injection wells.  The 

20-A system is capable of a maximum process rate of 20 gallons per minute (gpm) that can be adjusted to 

match the extraction rate, if desired.  These systems generate stable, high concentrations of dissolved 

oxygen (>40 ppm) in the process water using our unique pure oxygen mixing system.  The 20-A 

equipment enclosure has an 8’ x 12’ (typically, varies upon unit availability) footprint, is fully 

weatherproof, contains double doors for walk-in access to all equipment, and includes a heating and fan 

system to control internal temperatures.  The Model 20-A is an automated, programmable, turnkey 

bioremediation system requiring 1-phase, 220 Volt (4-wire), 80 Amp power service for operation. 

Additional info and specifications for this system is available at www.etecllc.com.  Since we rent the 

Super-Ox™ equipment, we supply replacement parts (at no cost) for damaged equipment (pumps, 

valves, etc.) on the Super-Ox™ system throughout the rental period. 

Product Recommendations 

For biological products at this site, we recommend our TPH Bacterial Consortium (EZT-A2
TM

) and 

PetroSolv
TM

 biosurfactant.  Our CBN
TM

 nutrient blend will be also be needed.  These products work 

together to effectively degrade diesel and fuel oil. 

The application of the biological products will perform three critical functions, including: 

1. Supply of a large population of pre-acclimated bacteria to optimize initial growth of a healthy, in 

situ, hydrocarbon-degrading microbial population. 

2. Maximizing contact between the contaminants and the bacteria.  Bioremediation is a contact 

technology – the bacteria must physically contact the diesel and fuel oil food source and the 

electron acceptors (oxygen, nitrate, sulfate) to biochemically oxidize the petroleum to CO2 and 

water. 

3. Supplying critical nutrients like nitrogen, phosphorus, and potassium to support ongoing 

biological growth.  The nitrogen compounds will also act as a secondary electron acceptor to 

ensure continuous in situ contaminant degradation during temporary absences of dissolved 

oxygen. 

Site Application 

The DO-IT
TM

 technology is a very effective soil and groundwater treatment system, especially when 

utilized in a closed-loop remediation process.  Advantages to this approach include hydraulic control of 

the leading plume edge, treatment of both dissolved and adsorbed contamination, and maximized contact 

between the treatment water and the contaminants.  Biological enhancements are efficiently distributed, 

allowing for smaller mixing volumes, and therefore less onsite time and labor than slug injections. 

By utilizing a series of injection points/wells in combination with extraction wells, artificial groundwater 

gradients can be produced within the on-site plume to induce cycling of biologically-active treatment 

water through the plume zone.  The general approach includes the following: 

1. Install a series of 4-inch extraction wells (6-8 wells) along the northeast and southeast edge of 

Building #29.  These wells will provide process water for the DO-IT
TM

 system.  Installation of the 

wells in this area will provide hydraulic capture of migrating groundwater, collect free-product, 

http://www.enzymetech.com/
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and encourage movement of the oxygenated treatment water throughout the site.  The 

biosurfactant product applied will enhance diesel/fuel oil dissolution and mobilization.  Top-

loading pneumatic pumps should be utilized to capture migrating free-product. 

2. Following extraction, the groundwater should be processed through a oil/water separator to 

collect free-product.  Additional treatment of groundwater prior to re-injection can be achieved by 

activated carbon. 

3. Install a series of 4-inch vertical injection wells (10-15) throughout the upgradient area of the site.  

These wells should be screened above the groundwater interface to allow for application to the 

upper smear-zone soils.  The trenching connecting the DO-IT
TM

 system to the injection wells can 

also have a horizontal injection piping installed in the same trench.  Oxygenated treatment water 

applied to this trench will percolate through the vadose soils into the upper impacted smear-zone 

soils. 

Electron Acceptor Mass Balance 

Tetra Tech estimates that 91,000 lbs. of TPH resides in the soil within the LNAPL treatment area, and 

another 3,900 gallons of free-product is present.  This estimated TPH mass is significant, and a large 

supply of electron acceptor mass will be necessary to biologically degrade enough of the TPH mass to 

achieve regulatory groundwater goals of 2.5 mg/L.  Using a solely biological degradation approach, the 

ability to deliver the necessary electron acceptor mass become the limiting factor.  ETEC has designed the 

DO-IT
TM

 system to deliver as much dissolved oxygen and secondary electron acceptors as possible to 

overcome this limitation. 

91,000 lbs. TPH (soil) + 3,900 gallons product * ~7 lb./gallon = 118,000 lbs. of TPH present 

Utilizing a 3:1 ratio of 3 lbs. of oxygen necessary to degrade 1 lb. of TPH, the required oxygen mass is: 

3 lbs. oxygen * 118,000 lbs. TPH = 354,000 lbs. oxygen 

Electron Acceptor Delivery 

Oxygen delivery at the site will be dependent upon the extraction/injection rate achievable at the site.  

With a consistent extraction/injection rate, the Super-Ox
TM

 Model 20-A should inject more than 28,800 

gallons of oxygenated water each day (~20-gpm), or more than 864,000 gallons per month.  The 

calculation below outlines the dissolved oxygen delivery of the Super-Ox
TM

 equipment per month.  

864,000 gal./month * 3.79 L/gal. = 3,275,000 L/month 

3,275,000 L/month * >45 mg/L DO / 454,000 mg/1 lb. = >325 lbs. DO/month 

As part of the dissolved oxygen mixing process, more oxygen gas must be supplied than can be dissolved 

into the water stream.  This oxygen gas is carried with the water stream to the injection wells where it is 

transferred to the groundwater. 

PV = moles O2  P = 2.72 atm   V = 283 L O2/hour 

RT   R = 0.08206 L*atm/mol*K  T = 298 K 

(2.72 atm * 283 L O2) / (0.08206 L*atm/mol*K * 298 K) = 31.5 moles O2 / hour 

31.5 moles O2/hour * 32 g/mol O2 = 1,008 g O2/hour 

1,008 g O2/hour / 454 g/lb. = 2.2 lbs. O2/hour * 24 hours/day = 52.8 lbs. O2/day 

52.8 lbs. O2/day * 30 days/month = 1,584 lbs. O2/month 
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In addition to the oxygen mass delivered by the DO-IT
TM

 system, a large mass of secondary electron 

acceptors will also need to be supplied to overcome the electron acceptor limiting conditions.  Our  

CBN
TM

 nutrient blend contains ~60% electron acceptors.  For this site we would recommend 2,000 lbs. be 

applied initially (1,200 lbs. of electron acceptors) and approximately 1,000 lbs. per month (600 lbs. of 

electron acceptors).  This combination application of oxygen and secondary electron acceptors will 

maximize the electron acceptor delivery to the site.  In a 24-month treatment, the DO-IT
TM

 system will 

have applied more than 51,400 lbs. of electron acceptors to the site. 

In comparison to a chemical based oxygen-release product which contains at most 17% oxygen, in order 

to deliver the same 51,400 lbs. of electron acceptors, over 300,000 lbs. would need to be applied to the 

site.  At $8/lb, this represents a cost of $2,400,000.  Also, the application of a solely oxygen releasing 

product would not address nitrogen, phosphorus, and micro-nutrient limiting conditions that will certainly 

inhibit the microbial activity at the site. 

With either application, to rely solely on biological degradation to remediate the mass of TPH onsite will 

be difficult.  That is why incorporating physical removal of the free-product and contaminated 

groundwater into the treatment will be important.  The DO-IT
TM

 system is designed to work with a pump 

& treat system to enhance free-product recovery using groundwater recirculation and biosurfactants to 

increase contaminant mobility.  We have been successful at sites with significant free-product using this 

method (see attached case study). 

Monitoring Discussion 

For the treatment, we recommend Tetra Tech collect field data as well as nutrient and plate count data.  

Tetra Tech can collect the field data (temperature, pH, DO, ORP, etc.) with their in-house meters, and 

analysis costs for a limited-nutrient suite and a hydrocarbon-degrading plate count are $140.00 per GW 

sample.  Samples should be collected from the most impacted wells (13MW18, GS-32L, and GS-29L).  

This data will be used to evaluate the effectiveness of the treatment activities, and will provide 

information on how to maximize efficiency. 
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Cost Estimate (System Rental) 

The table below summarizes biological product, equipment rental, analytical, and shipping costs. 

Item Cost 

Initial Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (50 gallons) $5,000.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (100 gallons) $10,000.00 

   CBN
TM

 Nutrients – Initial Supply (2,000 lbs.) $5,000.00 

   Super-Ox
TM

 20-A – Monthly Rental $5,000.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Installation, Set-up, and Training (5-days) $5,000.00 

   Shipping (estimated) $6,000.00 

INITIAL COST $36,420.00 

Monthly Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (25 gallons) $2,500.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (50 gallons) $5,000.00 

   CBN
TM

 Nutrients – Total Supply (1,000 lbs.) $2,500.00 

   Super-Ox
TM

 20-A – Monthly Rental $5,000.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Shipping (estimated) $900.00 

MONTHLY COST $16,320.00 

24-MONTH TREATMENT TOTAL $411,780.00 

Final Costs  

   Return Shipment $3,500.00 

  

Out-of-Scope Costs  

   Well Installation ??? 

   Trenching, piping ??? 

   Pneumatic pumps, compressor, panel ??? 

   Oil/water separator, activated carbon ??? 

   Electrical ??? 

We believe that a 24-month biological enhancement program will reduce free-product and contaminant 

concentrations in the groundwater onsite.  Due to the large mass of free-product and adsorbed 

contaminants, additional ongoing treatment may be necessary.  After a 24-month treatment, it may be 

more cost-effective to purchase the unit rather than continue leasing the system.  The cost table below 

contains an option for purchase of the 20-A equipment system.  Ongoing biological product application 

will be necessary to achieve the desired results. 
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Cost Estimate (System Purchase) 

The table below summarizes biological product, equipment purchase, analytical, and shipping costs. 

Item Cost 

Initial Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (50 gallons) $5,000.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (100 gallons) $10,000.00 

   CBN
TM

 Nutrients – Total Supply (2,000 lbs.) $5,000.00 

   Super-Ox
TM

 20-A – Purchase $150,000.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Installation, Set-up, and Training (5-days) $5,000.00 

   Onsite Maintenance Visits (4 in 2 years) $20,000.00 

   Data Interpretation / Support (2 years) $5,000.00 

   Shipping (estimated) $6,000.00 

INITIAL COST $206,420.00 

Monthly Costs  

   A2
TM

 Bacterial Consortium – Initial Supply (25 gallons) $2,500.00 

   PetroSolv
TM

 Biosurfactant – Initial Supply (50 gallons) $5,000.00 

   CBN
TM

 Nutrients – Total Supply (1,000 lbs.) $2,500.00 

   Nutrient & Plate Count Analysis (3 samples @ $140 per sample) $420.00 

   Shipping (estimated) $900.00 

MONTHLY COST $11,320.00 

24-MONTH TREATMENT TOTAL $466,780.00 

Ongoing Yearly Support  

   2 Onsite Maintenance Visits  $10,000.00 

   Data Interpretation / Support $2,500.00 

ONGOING YEARLY COSTS $148,340.00 

  

Out-of-Scope Costs  

   Well Installation ??? 

   Trenching, piping ??? 

   Pneumatic pumps, compressor, panel ??? 

   Oil/water separator, activated carbon ??? 

   Electrical ??? 
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This is a budgetary proposal, and is for use in determining the feasibility of treatment at the site.  This 

proposal will need to be revisited during the writing of the RAP when more data is available.  Payment 

terms and conditions will need to be agreed upon at that time.  Please review the summarized costs and 

call me at 971-222-3680 with any questions or comments.  Thank you for the opportunity, and we look 

forward to further discussion with you on this project. 

Respectfully, 

ETEC, LLC 

 

 

 

______________________________________   

Eric Bueltel 

Project Manager 
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REMEDIAL ALTERNATIVES COST ESTIMATES 
 
 

E.1 - SOIL ALTERNATIVES COST ESTIMATES 
E.2 - GROUNDWATER ALTERNATIVES COST ESTIMATES 
E.3 - SEDIMENT ALTERNATIVES COST ESTIMATES 
E.4 - LNAPL ALTERNATIVES COST ESTIMATES 
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SOIL ALTERNATIVES COST ESTIMATES 
 
 

E.1.1 – ZONE 1 
E.1.2 – ZONE 2 
E.1.3 – ZONE 3 
E.1.4 – ZONE 4 
E.1.5 – ZONE 5 
E.1.6 – ZONE 6 
E.1.7 – ZONE 7 
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ZONE 1 
 
 

ALTERNATIVES S-1.1, S-1.2, S-1.3, S-1.4, and S-1.5 



1/15/201011:27 AM

Notes

$23,000

Item

Five-Year Review

NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-l.l: NO ACTION
Annual Cost

Subtotal

Contingency @ 10%

$23,000

$2,300

TOTAL $25,300

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Soil\Alt S-1.1.xls\anulcost Page 1 of 2



NAVAL SUBMARINE BASE NEW LONDON 1/15/2010 11 :27 AM
GROTON, CONNECTICUT
ALTERNATIVE 8-1.1: NO ACTION
Present Worth Analysis

aplta resent
Year Cost Worth

0 0 0
1 $0 $0
2 $0 $0
3 $0 $0
4 $0 $0
5 $25,300 $25,300 $18,039
6 $0 $0
7 $0 $0
8 $0 $0
9 $0 $0
10 $25,300 $25,300 $12,852
11 $0 $0
12 $0 $0
13 $0 $0
14 $0 $0
15 $25,300 $25,300 $9,159
16 $0 $0
17 $0 $0
18 $0 $0
19 $0 $0
20 $25,300 $25,300 $6,527
21 $0 $0
22 $0 $0
23 $0 $0
24 $0 $0
25 $25,300 $25,300 $4,655
26 $0 $0
27 $0 $0
28 $0 $0
29 $0 $0
30 $25,300 $25,300 $3,314

TOTAL PRESENT WORTH $54,547

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Soil\Alt S-1.1.xls\pwa Page 2 of 2



ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT
ALTERNAnVE 8-1.2: LUCa and Monitoring
CAPITAL COST

Item

r"~OJECT PLAlfNING
1.1 Prepare Documents &Plans including PermitsNariances
1.2 Prepare LUC RD Documents
2 PRE·DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up
2.2 Travel & Mob
2.3 Geoprobe • Equipment and Operator
2.4 Supplies & PID
2.5 Soil Sample Analysis (SPLP Lead, ETPH, PAHs)
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS
3 AELD SUPPORT

3.1 Conslruction Survey Support

Subtotal

Local Area Adjuatments

Overhead on Labor Cost@ 30%
G & A on Labor Cost @ 10"10

G & A on Material Cosl @ 10%
G & A on Subcontract Cost @ 10%

G &A on Equipment Cost @ 10%

Total Direct Cost

Indirects on Total Direct Cost @ 0%
Profit on Total Direct Cost @ 10%

Subtotal

Health & Safety Monitoring @ 0%

Total Field Cost

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @. 0%

TOTAL COST

140 hr
60 hr

3 days
1 Is $1,100.00
2 day $2,400.00
2 day $600.00
1 Is $6,830.00
1 ea $32,000.00

day $1,050.00

Subtotal
.i:luur I l:yulprTltnn I ouu,,",urnn:S'-'ll McUtffli::ll I Li:luur I C:YUIPJlltHll I

$35.00 $0 $0 $4,900 $0 $4,900
$35.00 $0 $0 $2,100 $0 $2,100

$350.00 $0 $0 $1,050 $0 $1,050
$1,100 $0 $0 $0 $1,100
$4,800 $0 $0 $0 $4,800
$1,200 $0 $0 $0 $1,200
$6,830 $0 $0 $0 $6,830

$32,000 $0 $0 $0 $32,000

$1,050 $0 $0 $0 $1,050

$46,980 $0 $8,050 $0 $55,030

100.0% 98.6% 104.20/0 104.2%

$46,980 $0 $8,388 $0 $55,368

$2,516 $2,516
$839 $839

$0 $0
$4,698 $4,698

$0 $0

$51,678 $0 $11,743 $0 $63,421

$0

....!2:342

$69,763

__$0

$69,763

$0
__$0

$69,763
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNAnVE 8-1.2: LUC. and Monitoring
ANNUAL COST

Item I Item COst
Years 1 & 2

Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10"k

TOTAL

$22,272

$3,360

$5,000

$30,632

$3,063

$33,695

$11,136

$1,680

$5,000

$17,816

$1.782

$19,598

$10,425

$5.568

$840

$5,000

$1,000

$11;408 $11,425

$1,141 $1,142

$12,549 $12,567 $25.300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 &2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for PAHs.

.--_.
Annual LUC inspection

1:\1 ReportslNew London\1OO706.424 - FS\Appendices\AppendllC E\Soil\AJt S-1.2 rev 12-09.JLG.lds\anulcost 1/15/2010; 11 :28 AM



ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNA,TIVE S-1.2: LUCs and Monitoring
PRESENT WORTH ANALYSIS

O-------s-09,763
1 $46,262
2 $46,262
3 $32,165
4 $32,165
5 $50,416
6 $25,116
7 $25,116
8 $25,116
9 $25,116
10 $50,416
11 $25,116
12 $25,116
13 $25,116
14 $25,116
15 $50,416
16 $25,116
17 $25,116
18 $25,116
19 $25,116
20 $50,416
21 $25,116
22 $25,116
23 $25,116
24 $25,116
25 $50,416
26 $25,116
27 $25,116
28 $25,116
29 $25,116
30 $50,416

,
$46,262
$46,262
$32,165
$32,165
$50,416_
$25,116
$25,116
$25,116
$25,116
$50,416
$25,116
$25,116
$25,116
$25,116
$50,416
$25,116
$25,116
$25,116
$25,116
$50,416
$25,116
$25,116
$25,116
$25,116
$50,416
$25,116
$25,116
$25,116
$25,116
$50,416

TOTAL PRESENT WORTH

resent
Worth
09,763

$43,255
$40,387
$26,247
$24,542
$35,947
$16,727
$15,647
$14,618
$13,663
$25,611
$11,930
$11,152
$10,423
$9,745
$18,251
$8,514
$7,962
$7,434
$6,957
$13,007
$6,078
$5,676
$5,299
$4,948
$9,277
$4,320
$4,044
$3,767
$3,541
$6,605

$485,338
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 ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-1.3 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET I/C DECs AND PMCs, LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1 PROJECT PLANNING
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 3.0 days $350.00 $0 $0 $1,050 $0 $1,050
2.2 Travel & Mob 1 ls $1,100.00 $1,100 $0 $0 $0 $1,100
2.3 Geoprobe - Equipment and Operator 2 day $2,400.00 $4,800 $0 $0 $0 $4,800
2.4 Supplies & PID 2 day $600.00 $1,200 $0 $0 $0 $1,200
2.5 Soil Sample Analysis (SPLP Lead, ETPH, PAHs ) 1 ls $6,830.00 $6,830 $0 $0 $0 $6,830
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $32,000.00 $32,000 $0 $0 $0 $32,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Storage Trailer (1) 1 mo $99.00 $0 $0 $0 $99 $99
3.2 Underground Utility Clearances 1 ls $3,500.00 $3,500 $0 $0 $0 $3,500
3.3 Construction Survey 1 day $2,125.00 $2,125 $0 $0 $0 $2,125
3.4 Large Diameter Auger Mobilization/Demobilization 1 ea $100,000.00 $100,000 $0 $0 $0 $100,000
3.5 Backhoe Mobilization/Demobilization 2 ea $85.00 $261.00 $0 $0 $170 $522 $692
3.6 Temporary Fencing 1 ls $500.00 $0 $500 $0 $0 $500
3.7 Field Construction Mgt. (1 person) 15 day $200.00 $350.00 $0 $3,000 $5,250 $0 $8,250
3.8 Site Health & Safety and QA/QC 15 day $200.00 $325.00 $0 $3,000 $4,875 $0 $7,875
4 IN-SITU TREATMENT

4.1 Pavement Removal 3,689 sy $2.22 $1.63 $3.85 $0 $8,189 $6,013 $14,202 $28,404
4.2 Off Site Transportation & Recycling, Asphalt 461 tons $19.50 $8,991 $0 $0 $0 $8,991
4.3 Treatability Test 1 ls $20,000.00 $20,000 $0 $0 $0 $20,000
4.4 Utility Relocation - Steam Lines 1 ls $75,000.00 $75,000 $0 $0 $0 $75,000
4.5 Auger - Deep Soil Mixing 1,067 cy $50.00 $53,350 $0 $0 $0 $53,350
4.6 Backhoe - Shallow Soil Mixing 2,037 cy $35.00 $71,296 $0 $0 $0 $71,296
4.7 ORC 5,380 lb $9.00 $48,420 $0 $0 $0 $48,420
5 BACKFILL AND SITE RESTORATION

5.1 Asphalt, 2" Binder, 1" Topping, Small Areas 33,200 sf $1.03 $0.24 $0.30 $0 $34,196 $7,968 $9,960 $52,124
6 POST CONSTRUCTION COST  

6.1 Contractor Completion Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100
6.2 Remedial Action Closeout Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100

Subtotal $428,613 $48,885 $36,876 $24,783 $539,157

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $428,613 $48,201 $38,425 $25,824 $541,062

Overhead on Labor Cost @ 30% $11,527 $11,527
G & A on Labor Cost @ 10% $3,842 $3,842

G & A on Material Cost @ 10% $4,820 $4,820
G & A on Equipment Cost @ 10% $2,582 $2,582

G & A on Subcontract Cost @ 10% $42,861 $42,861
Tax on Materials and Equipment Cost @ 6% $2,892 $1,549 $4,442

Total Direct Cost $471,474 $55,913 $53,795 $29,956 $611,138

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost) $180,644
Profit on Total Direct Cost @ 10% $61,114
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 ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-1.3 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET I/C DECs AND PMCs, LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

Subtotal $852,895

Health & Safety Monitoring @ 3% (includes air quality monitoring) $25,587

Total Field Cost $878,482

Contingency on Total Field Costs @ 20% $175,696
Engineering on Total Field Cost @ 15% $131,772

TOTAL CAPITAL COST $1,185,951
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-1.3 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET I/C DECs AND PMCs, LUCs, AND MONITORING
ANNUAL COST

Item Item Cost Item Cost Item Cost Item Cost Item Cost Item Cost Notes
Year 1 Years 1 & 2 Years 3 & 4 Years 5 through 30 Annually Every 5 Years

Soil Sampling $3,462   7 locations at Year 1.  One day geoprobe plus labor to sample.  

Soil  Analysis $1,470   7 locations.  Analysis for PAHs.

Pavement Maintenance $10,425 Repave 10% of contaminated areas yearly.

Groundwater Sampling  $22,272 $11,136 $5,568  4 Wells.  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30. Labor and supplies for sampling 

Groundwater Analysis  $3,360 $1,680 $840  4 wells,  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30.  Analysis for PAHs.

Groundwater Report  $5,000 $5,000 $5,000

Inspection $1,000 Annual LUC inspection 

Site Review $23,000 5-year review

Subtotal $4,932 $30,632 $17,816 $11,408 $11,425 $23,000

Contingency at 10% $493 $3,063 $1,782 $1,141 $1,142 $2,300
 

TOTAL $5,425 $33,695 $19,598 $12,549 $12,567 $25,300
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PRESENT WORTH ANALYSIS
Capital Annual Total Year Annual Discount Present 
Cost Cost Cost Rate at 7% Worth

0 $1,185,951 $1,185,951 1.000 $1,185,951
1 $51,688 $51,688 0.935 $48,328
2 $46,262 $46,262 0.873 $40,387
3 $32,165 $32,165 0.816 $26,247
4 $32,165 $32,165 0.763 $24,542
5 $50,416 $50,416 0.713 $35,947
6 $25,116 $25,116 0.666 $16,727
7 $25,116 $25,116 0.623 $15,647
8 $25,116 $25,116 0.582 $14,618
9 $25,116 $25,116 0.544 $13,663
10 $50,416 $50,416 0.508 $25,611
11 $25,116 $25,116 0.475 $11,930
12 $25,116 $25,116 0.444 $11,152
13 $25,116 $25,116 0.415 $10,423
14 $25,116 $25,116 0.388 $9,745
15 $50,416 $50,416 0.362 $18,251
16 $25,116 $25,116 0.339 $8,514
17 $25,116 $25,116 0.317 $7,962
18 $25,116 $25,116 0.296 $7,434
19 $25,116 $25,116 0.277 $6,957
20 $50,416 $50,416 0.258 $13,007
21 $25,116 $25,116 0.242 $6,078
22 $25,116 $25,116 0.226 $5,676
23 $25,116 $25,116 0.211 $5,299
24 $25,116 $25,116 0.197 $4,948
25 $50,416 $50,416 0.184 $9,277
26 $25,116 $25,116 0.172 $4,320
27 $25,116 $25,116 0.161 $4,044
28 $25,116 $25,116 0.150 $3,767
29 $25,116 $25,116 0.141 $3,541
30 $50,416 $50,416 0.131 $6,605

TOTAL PRESENT WORTH $1,606,598

Year

ALTERNATIVE S-1.3 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET I/C DECs AND PMCs, LUCs, 
AND MONITORING
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 ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-1.4 EXCAVATION TO MEET I/C DECs AND PMCs, OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1 PROJECT PLANNING
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 3.0 days $350.00 $0 $0 $1,050 $0 $1,050
2.2 Travel & Mob 1 ls $1,100.00 $1,100 $0 $0 $0 $1,100
2.3 Geoprobe - Equipment and Operator 2 day $2,400.00 $4,800 $0 $0 $0 $4,800
2.4 Supplies & PID 2 day $600.00 $1,200 $0 $0 $0 $1,200
2.5 Soil Sample Analysis (SPLP Lead, ETPH, PAHs ) 1 ls $6,830.00 $6,830 $0 $0 $0 $6,830
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $32,000.00 $32,000 $0 $0 $0 $32,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 1.5 mo $375.00  $0 $563 $0 $0 $563
3.2 Field Office Support 1.5 mo $240.00 $0 $360 $0 $0 $360
3.3 Utility Connection/Disconnection (phone/electric) 1 ls $1,500.00 $1,500 $0 $0 $0 $1,500
3.4 Site Utilities 1.5 mo $230.00 $0 $345 $0 $0 $345
3.5 Underground Utility Clearances 1 ls $1,500.00 $1,500 $0 $0 $0 $1,500
3.6 Construction Survey Support 2 day $1,050.00 $2,100 $0 $0 $0 $2,100
3.7 Equipment Mobilization/Demobilization, 70 to 150 HP 6 ea $64.00 $117.00 $0 $0 $384 $702 $1,086
3.8 Site Superintendent 44 day $355.00 $0 $0 $15,620 $0 $15,620
3.9 Site Health & Safety and QA/QC 44 day $325.00 $0 $0 $14,300 $0 $14,300

3.10 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
4 DECONTAMINATION

4.1 Decontamination Services 1.5 mo $5,045.46 $0 $0 $0 $7,568 $7,568
4.2 Equipment Decon Pad 1.5 ls $1,750.00 $1,500.00 $425.00 $0 $2,625 $2,250 $638 $5,513
4.3 Decon Water 1,500.0 gal $0.20 $0 $300 $0 $0 $300
4.4 Decon Water Storage Tank, 6,000 gallon 1.5 mo $784.24 $0 $0 $0 $1,176 $1,176
4.5 Clean Water Storage Tank, 4,000 gallon 1.5 mo $705.22 $0 $0 $0 $1,058 $1,058
4.6 Disposal of Decon Waste (liquid & solid) 1.5 mo $950.00 $1,425 $0 $0 $0 $1,425
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal, bituminous driveways 3,689 sy $2.22 $1.63 $3.85 $0 $8,189 $6,013 $14,202 $28,404
5.2 Excavator, 1/2 cy Capacity 1.5 mo $13,050.40 $7,087.20 $0 $0 $19,576 $10,631 $30,206
5.3 Site Labor, (1 laborer) 1.5 mo $5,561.60 $0 $0 $8,342 $0 $8,342
5.4 Tractor Loader 1 to 1-1/4 cy 1.5 mo $10,058.40 $4,383.00 $0 $0 $15,088 $6,575 $21,662
5.5 Characterization/Offsite Disposal Soil Testing 28 ea $210.00 $10.00 $5,880 $280 $0 $0 $6,160
5.6 Confirmation Testing  - PAHs, Rapid Turn 17 ea $420.00 $7,140 $0 $0 $0 $7,140
5.7 Off Site Transportation & Disposal, High PAHs 4,194 tons $100.00 $419,400 $0 $0 $0 $419,400
5.8 Off Site Transportation & Recycling, Asphalt 461 tons $19.50 $8,991 $0 $0 $0 $8,991
6 BACKFILL AND SITE RESTORATION

6.1 Clean Backfill 2,796 cy $8.00 $0 $22,368 $0 $0 $22,368
6.2 Tractor Loader 1 to 1-1/4 cy 1 wk $2,286.00 $1,195.00 $0 $0 $2,286 $1,195 $3,481
6.3 Vibrating Roller, 2-Drum, 7.5 HP, 1/2 time Operator 1 wk $1,143.00 $613.00 $0 $0 $1,143 $613 $1,756
6.4 Vibratory Plate, 1/2 time Operator 1 wk $632.00 $114.00 $0 $0 $632 $114 $746
6.5 Asphalt, 2" Binder, 1" Topping, Small Areas 33,200 sf $1.03 $0.24 $0.30 $0 $34,196 $7,968 $9,960 $52,124
7 POST CONSTRUCTION COST  

7.1 Contractor Completion Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400
7.2 Remedial Action Closeout Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400

Subtotal $493,866 $71,501 $105,264 $55,113 $725,744

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%
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 ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-1.4 EXCAVATION TO MEET I/C DECs AND PMCs, OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

Subtotal $493,866 $70,500 $109,685 $57,427 $731,479

Overhead on Labor Cost @ 30% $32,906 $32,906
G & A on Labor Cost @ 10% $10,969 $10,969

G & A on Material Cost @ 10% $7,050 $7,050
G & A on Equipment Cost @ 10% $5,743 $5,743

G & A on Subcontract Cost @ 10% $49,387 $49,387
Tax on Materials and Equipment Cost @ 6% $4,230 $3,446 $7,676

Total Direct Cost $543,253 $81,780 $153,559 $66,616 $845,208

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost) $124,617
Profit on Total Direct Cost @ 10% $84,521

Subtotal $1,054,346

Health & Safety Monitoring @ 3% (includes air quality monitoring) $31,630

Total Field Cost $1,085,976

Contingency on Total Field Costs @ 20% $217,195
Engineering on Total Field Cost @ 10% $108,598

TOTAL CAPITAL COST $1,411,769
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-1.4 EXCAVATION TO MEET I/C DECs AND PMCs, OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
ANNUAL COST

Item Item Cost Item Cost Item Cost Item Cost Item Cost Notes
Years 1 & 2 Years 3 & 4 Years 5 through 30 Annually Every 5 Years

 
Pavement $10,425 Repave 10% of contaminated areas yearly.

Groundwater Sampling $22,272 $11,136 $5,568  4 Wells.  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30. Labor and supplies for sampling 

Groundwater Analysis $3,360 $1,680 $840  4 wells,  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30.  Analysis for PAHs.

Groundwater Report $5,000 $5,000 $5,000

Inspection $1,000 Annual LUC inspection 

Site Review $23,000 5-year review

Subtotal $30,632 $17,816 $11,408 $11,425 $23,000

Contingency at 10% $3,063 $1,782 $1,141 $1,142 $2,300
 

TOTAL $33,695 $19,598 $12,549 $12,567 $25,300
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 ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Present Worth Analysis
Capital Annual Total Year Annual Discount Present 

Year Cost Cost Cost Rate at 7% Worth
0 $1,411,769 $1,411,769 1.000 $1,411,769
1 $46,262 $46,262 0.935 $43,255
2 $46,262 $46,262 0.873 $40,387
3 $32,165 $32,165 0.816 $26,247
4 $32,165 $32,165 0.763 $24,542
5 $50,416 $50,416 0.713 $35,947
6 $25,116 $25,116 0.666 $16,727
7 $25,116 $25,116 0.623 $15,647
8 $25,116 $25,116 0.582 $14,618
9 $25,116 $25,116 0.544 $13,663
10 $50,416 $50,416 0.508 $25,611
11 $25,116 $25,116 0.475 $11,930
12 $25,116 $25,116 0.444 $11,152
13 $25,116 $25,116 0.415 $10,423
14 $25,116 $25,116 0.388 $9,745
15 $50,416 $50,416 0.362 $18,251
16 $25,116 $25,116 0.339 $8,514
17 $25,116 $25,116 0.317 $7,962
18 $25,116 $25,116 0.296 $7,434
19 $25,116 $25,116 0.277 $6,957
20 $50,416 $50,416 0.258 $13,007
21 $25,116 $25,116 0.242 $6,078
22 $25,116 $25,116 0.226 $5,676
23 $25,116 $25,116 0.211 $5,299
24 $25,116 $25,116 0.197 $4,948
25 $50,416 $50,416 0.184 $9,277
26 $25,116 $25,116 0.172 $4,320
27 $25,116 $25,116 0.161 $4,044
28 $25,116 $25,116 0.15 $3,767
29 $25,116 $25,116 0.141 $3,541
30 $50,416 $50,416 0.131 $6,605

TOTAL PRESENT WORTH $1,827,344

ALTERNATIVE S-1.4 EXCAVATION TO MEET I/C DECs AND PMCs, OFF-SITE TREATMENT (LTTD) AND DISPOSAL 
(LANDFILLING), LUCs, AND MONITORING
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE S-1.5 EXCAVATION TO MEET RESIDENTIAL DECa AND PMCa, ON·SITE DEWATERING, AND OFF-8!T1: TREATMENT (LITD) AND DISPOSAL (LANDFILLING AND INCINERATION)
Capital Cost

nt st ost
Item Sl.lllcontract Material Labor Equipment Subcontract Labor Eauiomentll Subtotal

1 PR NI
1.1 Prepare Documents & Plans including Permits 200 hr $35.00 $0 $0 $7.000 $0 $7.000
2 PRE·DESIGN INVESTIGATION

2.1 Field Personnel - prep. field, and follow-up 3 days $350.00 $0 $0 $1,050 $0 $1,050
2.2 Travel & Mob 1 Is $1,100.00 $1,100 $0 $0 $0 $1,100
2.3 Geoprobe - Equipment and Operator 2 day $2.400.00 $4,800 $0 $0 $0 $4,800
2.4 Supplies & PID 2 day $600.00 $1,200 $0 $0 $0 $1.200
2.5 Soil Sample Analysis (SPLP Lead, ETPH, PAHs ) 1 Is $6,830.00 $6,630 $0 $0 $0 $6,830
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $32,000.00 $32,000 $0 $0 $0 $32,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 12 mo $375.00 $0 $0 $0 $4,500 $4,500
3.2 Field Office Support 12 mo $155.00 $0 $1,860 $0 $0 $1,860
3.3 Storage Trailer (1) 12 rna $99.00 $0 $0 $0 $1,188 $1,188
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 12 mo $150.00 $1,800 $0 $0 $0 $1,800
3.6 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.7 Equipment Mobilization/Demobilization 8 ea $85.00 $261.00 $0 $0 $680 $2,088 $2,768
3.8 Site Superintendent 264 day $355.00 $0 $0 $93,720 $0 $93.720
3.9 Site Health & Safety andQAJQC 264 day $325.00 $0 $0 $85,800 $0 $85,800

3.10 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
3.11 Dewatering Pad, 40' X 40' , six 9,600 sf $5.62 $0.85 $1.24 $0 $53,952 $8,160 $11,904 $74,016
3.12 Maintain Dewatering Pad, Replace Top 32x 51,200 sf $0.32 $0.11 $0.13 $0 $16,384 $5,632 $6,656 $28,672

4 DECONTAMINATION
4.1 Decontamination Services 12 mo $5,045.46 $0 $0 $0 $60,546 $60,546
4.2 Equipment Decon Pad 1 Is $1,750.00 $1,500.00 $425.00 $0 $1,750 $1,500 $425 $3,675
4.3 Decon Water 12,000 gal $0.20 $0 $2,400 $0 $0 $2,400
4.4 Decon Water Storage Tank, 6,000 gallon 12 mo $784.24 $0 $0 $0 $9,411 $9,411
4.5 Clean Water Storage Tank. 4,000 gallon 12 mo $705.22 $0 $0 $0 $8.463 $8,463
4.6 Disposal of Decon Waste (liquid & solid) 12 mo $950.00 $11,400 $0 $0 $0 $11,400
5 SHEET PILING, EXCAVATION, DEWATERING, AND DISPOSAL

5.1 Pavement Removal 12,111 sy $2.22 $1.63 $3.85 $0 $26,887 $19,741 $46,628 $93,256
5.2 Excavator, 2 CY Capacity 12 mo $12,064.80 $17,678.20 $0 $0 $144,778 $212,138 $356,916
5.3 Site Labor, (3 laborers) 12 mo $16,684.80 $0 $0 $200,218 $0 $200,218
5.4 SheetPiles, 1950' x 15', tiebacks, drive, extract & salvage 29,250 sf $8.48 $6.96 $9.15 $0 $247,894 $203,580 $267,638 $719,111
5.5 FE Loader 3 1/2 to 5 cy, two 24 mo $9,288.40 $13,544.60 $0 $0 $222,922 $325,070 $547,992
5.6 Crane, 25 Ton with Clamshell Bucket, 1 CY 7 mo $12,262.80 $4,490.91 $0 $0 $85,840 $31,438 $117,276
5.7 Vacuum Truck, 5000 gal to remove NAPL 1 wk $1,182.00 $1,947.20 $0 $0 $1,182 $1,947 $3,129
5.8 Characterization Soil Testing - mercury 5 ea $49.00 $10.00 $245 $50 $0 $0 $295
5.9 Characterization Soil Testing' PAH. ETPH 143 ea $310.80 $10.00 $44,444 $1,430 $0 $0 $45,874

5.10 Confirmation Soil Testing· ETPH, PAH, rapid 55 ea $621.60 $34,188 $0 $0 $0 $34,188
5.11 Confirmation Soil Testing - mercury, rapid 5 ea $98.00 $490 $0 $0 $0 $490
5.12 Off Site Transportation & Disposal, TPH < 2500 mg/kg 60,648 tons $40.00 $2,425,920 $0 $0 $0 $2,425,920
5.13 Off Site Transportation & Disposal, High TPH or PAH Soil 29,910 tons $100.00 $2,991,000 $0 $0 $0 $2,991,000
5.14 Off Site Transportation & Recycling, Asphalt 1,514 tons $19.50 $29,513 $0 $0 $0 $29,513
5.15 Off Site Transportation & Disposal, NAPl 3.900 gal $10,00 $39,000 $0 $0 $0 $39,000
5.16 Centrifugal 15 gpm 1 HP Pump, to Treatment, 6 for 7 mo 42 mo $2,211 $836 $0 $92,881 $26,700 $0 $119,581
5.17 5,000 Ib Liquid·Phase GAC Adsorption Units 12 ea $24,600.00 $0 $295,200 $0 $0 $295.200
5.18 Replace GAC 540,000 Ib $2.00 $0 $1,080,000 $0 $0 $1.080,000
5.19 Bag Filter System 12 ea $14,000.00 $225.00 $0 $168,000 $2,700 $0 $170,700
5.20 Replace Filter Bags 1,776 ea $60.00 $0 $106,560 $0 $0 $106.560
5.21 Diaphragm Pump, from Treatment to Sewer, 6 for 7 rna 42 rna $542.48 $0 $0 $0 $22,784 $22,784
5.22 Piping, 2" PVC, from Treatment to Storm Sewer 1,200 It $0.51 $0.72 $0 $612 $864 $0 $1,476

6 BACKFILL AND SITE RESTORATION
6.1 Clean Backfill 62,833 cy $8.00 $0 $502,664 $0 $0 $502,664
6.2 FE Loader 3 1/2 to 5 cy 7 rna $9.288.40 $13,544.60 $0 $0 $65,019 $94,812 $159,831
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$0 $0
$88,673 $0
$11,400 $0

$0 $0 $8,400 $0 $8,400
$0 $0 $8,400 $0 $8,400

$5,727,453 $2,600,798 $1,264,755 $1,127,855 $10,720,862

100.0% 98.6% 104.2% 104.2%

$5,727,453 $2,564,387 $1,317,875 $1,175,225 $10,784,940

$395,363 $395,363
$131,788 $131,788

$256,439 $256,439
$117,523 $117,523

$572,745 $572,745
$153,863 $70,514 $224,377

$6,300,198 $2,974,689 $1,845,025 $1,363,261 $12,483,174

$2,107,602
$1,248,317

$15,839,093

_E!.£?82

$16,155,875

$3,231,175
$807,794

$20,194,844

$35.00
$35.00

niteost
Material

$31.50
$75.00

Subcontract

hr
hr

(includes air quality monitoring)

(excluding transportation and disposal cost)

240
240

Item

TOTAL CAPITAL COST

Total Direct Cost

Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

Subtotal

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @. 5%

Health & Safety Monitoring @ 2%

Overhead on Labor Cost @ 30%
G & A on LaborCost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Total ReId Cost

Subtotal

Local Area Adjustmenta

Subtotal

1).3 Vibrating RolTer: 2·Drum,.73 HP
6.4 Vibratory Plate for use around Utilities
6.5 Top Dress Soil
6.6 Site Restoration, seed, fertilization, mulch

7 POST CONSTRUCTION COST
7.1 Contrac;tor Completion Report
7.2 Remedial Action Closeout Report

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE SASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE S-1.5 EXCAVATION TO MEET RESIDENTIAL DECa AND PMCa, ON-SITE DEWATERING, AND OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDALUNG AND INCINERATION)
Capital Coat
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APPENDIX E.1.2 
 

ZONE 2 
 
 

ALTERNATIVES S-2.1, S-2.2, S-2.3, S-2.4, S-2.5, and S-2.6 



NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-2.1: NO ACTION
Annual Cost

1/15/201011 :28 AM

Item

Five-Year Review

Subtotal

Contingency @ 10%

TOTAL

$23,000

$23,000

$2,300

$25,300

Notes
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NAVAL SUBMARINE BASE NEW LONDON 1/15/201011:28 AM
GROTON, CONNECTICUT
ALTERNATIVE S-2.1: NO ACTION
Present Worth Analysis

apital Annual·· Present
Year Cost Cost Worth

0 0 0
1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.816 $0
4 $0 0.763 $0
5 $25,300 $25,300 0.713 $18,039
6 $0 0.666 $0
7 $0 0.623 $0
8 $0 0.582 $0
9 $0 0.544 $0
10 $25,300 $25,300 0.508 $12,852
11 $0 0.475 $0
12 $0 0.444 $0
13 $0 0.415 $0
14 $0 0.388 $0
15 $25,300 $25,300 0.362 $9,159
16 $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19 $0 0.277 $0
20 $25,300 $25,300 0.258 $6,527
21 $0 0.242 $0
22 $0 0.226 $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $25,300 $25,300 0.184 $4,655
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $25,300 $25,300 0.131 $3,314

TOTAL PRESENT WORTH $54,547
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ZONE 2. LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-2.2: LUC. and MONITORING
CAPITAL COST

Item

1 PROJECT PLANNTM
1.1 Prepare Documents & Plans Including PennltsNariancee
1.2 Prepare LUC RD Documents
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep. field, and follow·u~

2.2 Travel & Mob
2.3 Geoprobe - Equipment and OperatOl
2.4 .Supplles & PID
2.5 Soil Sample Analysis (SPLP Lead. ETPH )
2.6 Evaluate Data. Prepare Report. and Upload to NIRI~

3 FIELD SUPPORT
3.1 Construction Survey Support

Subtotal

Local Area Adju.tmenta

Overhead on Labor Cost @ 30%
G & A on Labor Cost@ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost @ 10%
G & A on Equipment Cost@ 10%

Tax on Materials and Equipment Cost @ 6%

Total Direct Cost

Indlrects on Total Direct Cost @ 0%
Profit on Total Direct Cost@ 10%

Subtotal

Health & Safely Monitoring @ 0%

Total Field Cost

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @ 0%

TOTAL COST

140 hr
60 hr

1.5 days
1 'S $550.00
1 day $2,400.00
1 day $600.00
1 Is $420.00
1 ea $7,000.00

day $1.050.00

Subtotal
.tluur I l:qu'prnem I ;)uuwmr"", I MtIIlttni:ll I Le:IUur I C\.fU1iJJJlt::n1 I

$35.00 $0 $0 $4.900 $0 $4,900
$35.00 $0 $0 $2.100 $0 $2,100

$350.00 $0 $0 $525 $0 $525
$550 $0 $0 $0 $550

$2.400 $0 $0 $0 $2,400
$600 $0 $0 $0 $600
$420 $0 $0 $0 $420

$7,000 $0 $0 $0 $7,000

$1,Osa $0 $0 $0 $1.050

$12.020 $0 $7.525 $0 $19,545

100.0% 98.6% 104.2% 104.2%

$12,020 $0 $7,841 $0 $19.861

$2.352 $2,352
$784 $784

$0 $0
$1.202 $1.202

$0 $0
$0 $0 $0

$13.222 $0 $10,977 $0 $24,199

$0
..£:420

$26.619

__$0

$26,619

$0
$0

$26,619
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ZONE 2, LOWER SUBASE
NAVAl SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-2.2: LUCs and MONITORING
ANNUAL COST

Item Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Repor1

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$22.272

$784

$5.000

$28.056

$2,806

$30.862

$11,136

$392

$5,000

$16,528

$1,653

$18,181

$2,010

$5,568

$196

$5,000

$1.000

$10,764 $3.010

$1,076 $301

$11,840 $3,311 $25,300

Repave 10% of contaminated areas yearly

4 Wells. Sample Quarterly Years 1 &2, Semi-Annually Years 3 &4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for lead

Annual LUC Inspection

S:lNew London. Cory Rich - A\CT0424\Flnal Reporl\Revised IP FIIes\Appendices\Appendix E\SolI\JLG Modifled\A1I 5-2.2 rev 12-09.JLG\snulcosl
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ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE S-2.2: LUCs and MONITORING
PRESENT WORTH ANALYSIS

Capital Annual Total Year Annual Discount - Present
Cost Cost Cost Rate at 7% Worth

0 26,619 26,61 1.000 26,619
1 $34,172 $34.172 0.935 $31.951
2 $34,172 $34,172 0.873 $29.832
3 $21,491 $21,491 0.816 $17.537
4 $21,491 $21,491 0.763 $16.398
5 $40,451 $40,451 0.713 $28,842
6 $15,151 $15,151 0.666 $10,091
7 $15,151 $15,151 0.623 $9,439
8 $15,151 $15,151 0.582 $8,818
9 $15,151 $15,151 0.544 $8,242
10 $40,451 $40,451 0.508 $20,549
11 $15,151 $15,151 0.475 $7.197
12 $15,151 $15.151 0.444 $6,727
13 $15,151 $15,151 0.415 $6,288
14 $15.151 $15,151 0.388 $5,879
15 $40,451 $40,451 0.362 $14,643
16 $15,151 $15,151 0.339 $5.136
17 $15,151 $15,151 0.317 $4,803
18 $15.151 $15,151 0.296 $4,485
19 $15,151 $15,151 0.277 $4,197
20 $40,451 $40,451 0.258 $10,436
21 , $15,151 $15,151 0.242 $3.667
22 $15,151 $15,151 0:226 $3,424
23 $15,151 $15,151 0.211 $3,197
24 $15,151 $15,151 0.197 $2,985
25 $40,451 $40,451 0.184 $7,443
26 $15,151 $15,151 0.172 $2,606
27 $15,151 $15.151 0.161 $2,439
28 $15,151 $15,151 0.150 $2,273
29 $15,151 $15,151 0.141 $2,136
30 $40,451 $40,451 0.131 $5,299

TOTAL PRESENT WORTH $313,576
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ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-2.3: CAPPING TO PREVENT LEACHING, LUCS, AND MONITORING
Ca ital Cost

nit llt ost
Item Subcontract Material Labor Eauipment Subcontract Labor Eauipmentll Subtotal

1 P
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $36.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel· prep, field, and follow-up 1.5 days $360.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2.400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (SPLP Lead, ETPH ) 1 Is $420.00 $420 $0 $0 $0 $420
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 0.5 mo $375.00 $0 $0 $0 $188 $188
3.2 Field Office Support 0.5 mo $155.00 $0 $78 $0 $0 $78
3.3 Storage Trailer (1) 0.5 mo $99.00 $0 $0 $0 $50 $50
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 0.5 mo $150.00 $75 $0 $0 $0 $75
3.6 Underground Utility Clearances 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.7 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.8 Equipment Mobilization/Demobilization 4 ea $85.00 $261.00 $0 $0 $340 $1,044 $1,384
3.9 Site Superintendent 11 day $355.00 $0 $0 $3,905 $0 $3,905

3.10 Site Health & Safety and QA/QC 11 day $325.00 $0 $0 $3,575 $0 $3,575
3.11 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419

4 DECONTAMINATION
4.1 Decontamination Services 0.5 mo $5,045.46 $0 $0 $0 $2,523 $2,523
4.2 Equipment Decon Pad 1 Is $3,500.00 $3,000.00 $425.00 $0 $3,500 $3,000 $425 $6,925
4.3 Decon Water 500 gal $0.20 $0 $100 $0 $0 $100
4.4 Decon Water Storage Tank, 6.000 gallon 0.5 mo $784.24 $0 $0 $0 $392 $392
4.5 Clean Water Storage Tank, 4,000 gallon 0.5 mo $705.22 $0 $0 $0 $353 $353
4.6 Disposal of Decon Waste (liquid & solid) 0.5 mo $950.00 $475 $0 $0 $0 $475
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal 711 sy $2.22 $1.63- $3.85 $0 $1.579 $1,159 $2,738 $5,476
5.2 Excavator, 1/2 cy Capacity 2 days $593.20 $547.60 $0 $0 $1,186 $1,095 $2,282
5:3 Site Labor, (3 laborers) 2 days $758.40 $0 $0 $1,517 $0 $1,517
5.4 Tractor Loader 1to 1-1/4 cy 2 days $457.20 $322.00 $0 $0 $914 $644 $1,558
5.5 Characterization Testing -mass and TCLp'lead 9 ea $168.00 $10.00 $1.512 $90 $0 $0 $1,602
5.6 Confirmation Testing - mass and SPLP lead, rapid 3 ea $336.00 $1,008 $0 $0 $0 $1,008
5.7 Off Site Transportation & Disposal, High Lead 623 tons $120.00 $74,700 $0 $0 $0 $74,700
5.8 Off Site Transportation & Recycling, Asphalt 89 tons $19.50 $1,735 $0 $0 $0 $1,735
6 BACKFILL, CAPPING AND SITE RESTORATION

6.1 50-mil VLDPE Geomembrane 6,400 sf $0.48 $1.43 $0.27 $0 $3,072 $9,152 $1,728 $13,952
6.2 12 ozlsy Cushion Geotextile, Small Areas 711 sy $2.19 $0.12 $0.05 $0 $1,557 $85 $32 $1,675
6.3 Clean Sand 474 cy $4.00 $0.50 $1.07 $0 $1,896 $235 $505 $2,635
6.4 Asphalt, 2" Binder, 1" Topping, Small Areas 6.400 sf $1.03 $0.24 $0.30 $0 $6,592 $1.536 $1,920 $10,048

7 POST CONSTRUCTION COST
7.1 Contractor Completion Report 40 hr $35.00 $0 $0 $1.400 $0 $1,400
7.2 Remedial Action Closeout Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400

Subtotal $95.425 $20,739 $37,742 $14,316 $168,222

Local Area Adjustments 100.00/0 98.6% 104.2% 104.2%

Subtotal $96.425 $20.448 $39,327 $14,918 $170,118
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Subtotal
$11,798

$3,933
$2,045
$1,492
$9,542
$2,122

$201,050

$37,242
$20,105

Subcontract

$2,045
$1,492

$9,542
$1,227 $895

$104,967 $23,7~0 $55,058 $17,305

nit CoSt
Material

(excluding transportation and disposal cost)Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

Total Direct Cost

ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE 8-2.3: CAPPING TO PREVENT LEACHING, LUCS, AND MONITORING
Capital Colt

Subtotal

Health & Safety Monitoring @ 3% (includes air quality monitoring)

$258,397

$7,752

Total Field Cost $266,149

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 15%

$53,230
$39,922

TOTAL CAPITAL COST $359,301
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Annual LUC inspection

4 Wells. sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

Notes·

4 wells, sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for lead.

Repave 10% of contaminated areas yearly.

$25,300

______________________________.:l:$=23~,:;ooo""'__5-yearreview

$23,000

$2,300

ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-2.3: CAPPING TO PREVENT LEACHING, Lues, AND MONITORING
ANNUAL COST

ii6m

Pavement Maintenance $2,010

Groundwater sampling $22,272 $11,136 $5,568

Groundwater Analysis $784 $392 $196 .

Groundwater Report $5,000 $5,000 $5,000

Inspection $1,000

Site Review -
Subtotal $28,056 $16,528 $10,764 $3,010

Contingency at 10% $2,806 $1,653 $1,076 $301

TOTAL $30,862 $18,181 $11,840 $3,311
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resent
Worth

359,301
$31,951
$29,832
$17,537
$16.398
$28,842
$10,091
$9,439
$8,818
$8,242

$20.549
$7,197
$6,727
$6,288
$5,879

$14.643
$5,136
$4,803
$4,485
$4,197
$10,436
$3,667
$3,424
$3,197
$2,985
$7,443
$2.606
$2,439
$2,273
$2,136
$5,299

1.000
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242
0.226
0.211
0.197
0.184
0.172
0.161
0.15

0.141
0.131

Annual Discount
Rate at 7%

,
$34,172
$34,172
$21,491
$21,491
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15.151
$15,151
$15,151
$15,151
$40,451

$34,172
$34,172
$21,491
$21,491
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451

apital
Cost

359,301

"'

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-2.3: CAPPING TO PREVENT LEACHING, LUCS, AND MONITORING
Present Worth Analvsis

TOTAL PRESENT WORTH $646,258
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ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-2.4 IN SITU TREATMENT (STABILIZATION /sOLIDIFICATION) TO MEET VC PMCs, Lues, AND MONITORING
Ca ital Cost

011 st ost
Item Subcontract Material Labor Subcontract Labor Subtotal

1
1.1 Prepare LUC RD Documents 60 hr $36.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans inclUding Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $360.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 SoH Sample Analysis (SPLP Lead, ETPH ) 1 Is $420.00 $420 $0 $0 $0 $420
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Storage Trailer (1) 1 mo $99.00 $0 $0 $0 $99 $99
3.2 Underground Utility Clearances 1 Is $3,500.00 $3,500 $0 $0 $0 $3,500
3.3 Construction Survey 1 day $2,125.00 $2,125 $0 $0 $0 $2,125
3.4 Large Diameter Auger Mobilization/Demobilization 1 ea $100,000.00 $100,000 $0 $0 $0 $100,000
3.5 Temporary Fencing 1 Is $500.00 $0 $500 $0 $0 $500
3.6 Field Construction Mgt. (1 person) 6 day $200.00 $350.00 $0 $1,200 $2,100 $0 $3,300
3.7 Site Health & Safety and OAlOC 6 day $200.00 $325.00 $0 $1,200 $1,950 $0 $3,150

4 IN·SITU TREATMENT
4.1 Pavement'Removai 711 sy $2.22 $1.63 $3.85 $0 $1,579 $1,159 $2,738 $5,476
4.2 Off Site Transportation & Recycling, Asphalt 89 tons $19.50 $1,735 $0 $0 $0 $1,735
4.3 Treatability Test 1 Is $5,000.00 $5,000 $0 $0 $0 $5,000
4.4 Auger SoH 1,126 cy $60.00 $67,560 $0 $0 $0 $67,560
4.5 Utility Relocation - Storm and Sanitary Sewer Unes 1 Is $20,000.00 $20,000 $0 $0 $0 $20,000
4.6 Post-Treatment Soil Testing - SPLP 2 ea $119.00 $10.00 $238 $20 $0 $0 $258
4.7 Off Site Transportation & Disposal, Excess Stablized Soi 173 tons $25.00 $4,313 $0 $0 $0 $4,313

5 BACKFILL AND SITE RESTORATION
5.1 Asphalt, 2" Binder, 1" Topping, Small Areas MOO sf $1.03 $0.24 $0.30 $0 $6,592 $1,536 $1,920 $10,048

6 POST CONSTRUCTION COST
6.1 Contractor Completion Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400
6.2 Remedial Action Closeout Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400

Subtotal $215,440 $11,091 $17,420 $4,757 $248,708

Local Area Adjustment. 100.0% 98.6% 104.2% 104.2%

Subtotal $215,440 $10,935 $18,152 $4,957 $249,484

Overhead on Labor Cost @ 30% $5,446 $5,446
G & A on Labor Cost @ 10"10 $1,815 $1,815

G & A on Material Cost @ 10% $1,094 $1,094
G & A on Equipment Cost @ 10% $496 $496

G & A on Subcontract Cost @ 10% $21,544 $21,544
Tax on Materials and Equipment Cost @ 6% $656 $297 $954

Total Direct Coat $236,984 $12,665 $25,412 $5,750 $280,831

Indirects on Total Direct Cost @ 30% (exetuding transportation and disposal cost) $82,435
Profit on Total Direct Cost @ 10% $28,083

Subtotaf $391,350

Health & Safety Monitoring @ 3% (inetudes air quality monitoring) $11,740
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SubtotalLabor
ost

Subcontract
nit COst

MaterialItem

ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE 8-2.4 IN SITU TREATMENT (STABIUZATION /sOLIDIFICATION) TO MEET VC PMCI, LUCI, AND MONITORING
Capital Cost

Total Field COlt

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 15%

$403.090

$80,618
$60,464

TOTAL CAPITAL COST $544,172
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ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE 9-2.4 IN SITU TREATMENT (STABILIZATION /sOLIDIFICATION) TO MEET VC PMC., LUC., ANP MONITORING
ANNUAL COST

Item Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

$22,272

$784

$5,000

$11,136

$392

$5,000

$5,568

$196

$5.000

$2,010 Repave 10% 01 contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies lor sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through SO. Analysis for lead.

Inspection

Site Review

Subtotal

Contingency at 1(lOA,

TOTAL

$28,056

$2,806

$30,862

$16,528

$1,653

$18.181

$1,000 Annual LUC inspection

$23,000 5-year review

$10,764 $3,010 $23,000

$1,076 $301 $2.300

$11,840 $3,311 $25,300
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544~17

$31,951
$29,832
$17,537 .
$16,398
$28,842
$10,091
$9,439
$8,818
$8,242

$20,549
$7,197
$6,727
$6,288
$5,879

$14,643
$5,136
$4,803
$4,485
$4,197

$10,436
$3,667
$3,424
$3,197
$2,985
$7,443
$2,606
$2,439
$2,273
$2,136
$5,299

,
$34,172
$34,172
$21,491
$21,491
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451

$34,172
$34,172
$21,491
$21,491
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,101
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151

. $15,151
$15,151
$40,451

544,17()

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE S-2.4 IN SITU TREATMENT (STABILIZATION ISOLIDIFICATlON) TO MEET IIC PMCs, LUCs, AND
MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $831,128
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ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-2.15 EXCAVATION TO MEET VC PMCs, OFF-5ITE TREATMENT (STABILIZATION 1S0UDIRCATION) AND DISPOSAL (LANDFILUNG), LUCs, AND MONITORING
Ca ital Cost

nit st ost
Item Subcontract Material l.abor Subcontract Labor Equipment Subtotal

1 P J
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel· prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $650.00 $550 $0 $0 $0 $550
2.3 Geoprobe • Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (SPLP Lead, ETPH ) 1 Is $420.00 $420 $0 $0 $0 $420
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND RELD SUPPORT

3.1 Office Trailer 1 mo $375.00 $0 $375 $0 $0 $375
3.2 Field Office Support 1 mo $240.00 $0 $240 $0 $0 $240
3.3 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.4 Site Utilities 1 mo $230.00 $0 $230 $0 $0 $230
3.5 Underground Utility Clearances 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.6 Construction Survey Support 1 day $1,050.00 $1,050 $0 $0 $0 $1,050
3.7 Equipment Mobilization/Demobilization, 70 to 150 HP 6 ea $64.00 $117.00 $0 $0 $384 $702 $1,086
3.8 Site Superintendent 22 day $355.00 $0 $0 $7,810 $0 $7,810
3.9 Site Health & Safety and QAlOC 22 day $325.00 $0 $0 $7,150 $0 $7,150

3.10 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
4 DECONTAMINATION

4.1 Decontamination Services 1 mo $5,045.46 $0 $0 $0 $5,045 $5,045
4.2 Equipment Decon Pad 1 Is $1,750.00 $1,500.00 $425.00 $0 $1,750 $1,500 $425 $3,675
4.3 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $784.24 $0 $0 $0 $784 $784
4.5 Clean Water Storage Tank, 4,000 gallon 1 mo $705.22 $0 $0 $0 $705 $705
4.6 Disposal of Decon Waste (liqUid & solid) 1 mo $950.00 $950 $0 $0 $0 $950

5 EXCAVATION AND DISPOSAL
5.1 Pavement Removal, bituminous driveways 711 sy $2.22 $1.63 $3.85 $0 $1,579 $1,159 $2,738 $5,476
5.2 Excavator, 1/2 cy Capacity 1 mo $13,050.40 $7,087.20 $0 $0 $13,050 $7,087 $20,138
5.3 Site Labor, (1 laborer) 1 mo $5,561.60 $0 $0 $5,562 $0 $5,562
5.4 Tractor Loader 1 to 1-1/4 cy 1 mo $10,058.40 $4,383.00 $0 $0 $10,058 $4,383 $14,441
5.5 Characterization Testing - Lead, TCLP Lead 12 ea $168.00 $10.00 $2,016 $120 $0 $0 $2,136
5.6 Confirmation Testing - Lead & SPLP Lead, Rapid Tum 5 ea $338.00 $1,680 $0 $0 $0 $1,680
5.7 Off Site Transportation & Disposal, High Lead 1,689 tons $120.00 $202,680 $0 $0 $0 $202,680
5.8 Off Site Transportation & Recycling, Asphalt 89 tons $19.50 $1,735 $0 $0 $0 $1,735

6 BACKFILL AND SITE RESTORATION
6.1 Clean Backfill 1,126 cy $8.00 $0 $9,008 $0 $0 $9,008
6.2 Tractor Loader 1 to 1·1/4 cy 2 days $457.20 $322.00 $0 $0 $914 $644 $1,558
6.3 Vibrating Roller, 2-Drum, 7.5 HP, 1/2 time Operator 2 days $228.60 $189.60 $0 $0 $457 $379 $836
6.4 Vibratory Plate, 1/2 time Operator 2 days $126.40 $32.00 $0 $0 $253 $64 $317
6.5 Asphalt, 2" Binder, 1" Topping, Small Areas 6,400 sf $1.03 $0.24 $0.30 $0 $6,592 $1,536 $1,920 $10,048

7 POST CONSTRUCTION COST
7.1 Contractor Completion Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400
7.2 Remedial Action Closeout Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400

Subtotal $224,081 $22,369 $60,971 $25,558 $332,979

Local Arn Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $224,081 $22,056 $63,532 $26,632 $336,300
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Subcontract

$2,206
$2,663

$22,408
$1,323 $1,598

$246,489 $25,584 $88,945 $30,893

nffCOst
Material

Total Direct Cost

ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,.CONNECTlCUT
ALTERNATIVE S-2.6 EXCAVATION TO MEET IIC PMCs, OFF-SITE TREATMENT (STABILIZATION /sOLIDIFICATION) AND DISPOSAL (LANDFILLlNG), LUCs, AND MONITORING
Capital eolt

Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

(excluding transportation and disposal cost) $55,964
$39,191

Subtotal

Health & Safety Monitoring @ 3% . (Includes air quality monitoring)

$487,066

$14,612

Total Field Colt

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 10%

$501,678

$100,336
$50,168

TOTAL CAPITAL COST $652,181
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ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE 8-2.6 EXCAVATION TO MEET IIC PMCs, OFF-SITE TREATMENT (STABILIZATION 1S0I-lDIFlCATION) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
ANNUAL COST

Item I Item Cost I Item Cost I Item Cost I Item Cost I Item Cost I Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$22,272

$784

$5,000

$28,056

$2,806

$30,862

$11,136

$392

$5,000

$16,528

$1,653

$18,181

$2,010

$5,568

$196

$5,000

$1,000

$10,764 $3,010

$1,076 $301

$11,840 $3,311 $25,300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1& 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for lead.

Annual LUC inspection
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~52~1

$31,951
$29,832
$17,537
$16,398
$28,842
$10,091
$9,439
$8,818
$8,242

$20,549
$7,197
$6,727
$6,288
$5,879

$14,643
$5,136
$4,803
$4,485
$4,197
$10,436
$3,667
$3,424
$3,197
$2,985
$7,443
$2,606
$2,439
$2,273
$2,136
$5,299

'f.
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242.
0.226
0.211
0.197
0.184
0.172
0.161
0.15

0.141
0.131

,
$34,172
$34,172
$21,491
$21,491
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151·
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451

$34,172
$34,172
$21,491
$21,491
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451
$15,151
$15,151
$15,151
$15,151
$40,451

52,181
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-2.5 EXCAVATION TO MEET VC PMC., OFF-81T1: TREATMENT (STABILIZATION ISOLIDIFICATlON)
AND DISPOSAL (LANDFILLlNG), LUCs, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $939,138
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ZONE 2, LOWERSUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-2.6 EXCAVATION TO MEET RESIDENTIAL DEC AND PMC, ON-SITE DEWATERING, AND OFF·SITE TREATMENT (LTTD AND STABILIZATION /sOLIDIFICATION) AND DISPOSAL (LANDFILLING)
Capital Cost

nit 08t Extended Cost
Item Subcontract Material Labor Subcontract Material Labor Eouiomentll Subtotal

1 PR JE N
1.1 Prepare Documents & Plans including Permits 150 hr $36.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $360,00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe • Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (SPLP Lead, ETPH ) 1 Is $420.00 $420 $0 $0 $0 $420
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 3 mo $375.00 $0 $0 $0 $1,125 $1,125
3.2 Field Office Support 3 mo $155.00 $0 $465 $0 $0 $465
3.3 Storage Trailer (1) 3 mo $99.00 $0 $0 $0 $297 $297
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 3 mo $150:00 $450 $0 $0 $0 $450
3.6 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.7 Equipment MobilizationlDemobilization 8 ea $85.00 $261.00 $0 $0 $680 $2,088 $2,768
3.8 Site Superintendent 66 day $355.00 $0 $0 $23,430 $0 $23,430
3~9 Site Health & Safety and OAtOC 66 day $325.00 $0 $0 $21,450 $0 $21,450

3.10 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
3.11 Dewatering Pad, 40' X 40' . 1,600 sf $5.62 $0.85 $1.24 $0 $8,992 $1,360 $1,984 $12,336
3.12 Maintain Dewatering Pad, Replace Top 5x 8,000 sf $0.32 $0.11 $0.13 $0 $2,560 $880 $1,040 $4,480

4 DECONTAMINATION
4.1 Decontamination Services 3 rna $5,045.46 $0 $0 $0 $15,136 $15,136
4.2 Equipment Decon Pad 1 Is $1,750.00 $1,500.00 $425.00 $0 $1,750 $1,500 $425 $3,675
4.3 Decon Water 3,000 gal $0.20 $0 $600 $0 $0 $600
4.4 Decon Water Storage Tank, 6,000 gallon 3 mo $784.24 $0 $0 $0 $2,353 $2,353
4.5 Clean Water Storage Tank, 4,000 gallon 3 mo $705.22 $0 $0 $0 $2,116 $2,116
4.6 Disposal of Decon Waste (liquid & solid) 3 mo $950.00 $2,850 $0 $0 $0 $2,850
5 SHEET PILING, EXCAVATION, DEWATERING, AND DISPOSAL

5.1 Pavement Removal 3,556 sy $2.22 $1.63 $3.85 $0 $7,893 $5,796 $13,689 $27,378
5.2 Excavator, 2 CY Capacity 3 mo $12,064.80 $17,678.20 $0 $0 $36,194 $53,035 $89,229
5.3 Site Labor, (3 laborers) 3 mo $16,684.80 $0 $0 $50,054 $0 $50,054
5.4 Sheet Piles, 1000' x 15', tiebacks, drive, extract & salvag 15,000 sf $8.48 $6.96 $9.15 $0 $127,125 $104,400 $137,250 $368,775
5.5 FE Loader 3 1/2 to 5 cy, two 6 mo $9,288.40 $13,544.60 $0 $0 $55,730 $61,268 $136,996
5.6 Crane, 25 Ton with Clamshell Bucket, 1 CY 1 mo $12,262.60 $4,490.91 $0 $0 $12,263 $4,491 $16,754
5.7 Characterization Soil Testing - Lead, TCLP Lead, ETPH 60 ea $266.60 $10.00 $16,126 $600 $0 $0 $16,728
5.8 Confirmation Soil Testing - Lead, SPLP Lead, ETPH, ral 13 ea $537.60 $6,969 $0 $0 $0 $6,969
5.9 Off Site Transportation & Disposal, Lead < 1000 mg/kg 6,451 tons $40.00 $336,040 $0 $0 $0 $338,040

5.10 Off Site Transportation & Disposal, High Lead Soil 1,689 tons $120.00 $202,680 $0 $0 $0 $202,660
5.11 Off Site Transportation & Disposal, High TPH Soil 276 tons $100.00 $27,750 $0 $0 $0 $27,750
5.12 Off Site Transportation & Recycling, Asphalt 444 tons $19.50 $8,658 $0 $0 $0 $8,658
5.13 Cenirifugal15 gpm 1 HP Pump, to Treatment, 2 mo $2,211 $636 $0 $4,423 $1,271 $0 $5,694
5.14 5,000 Ib Uquid-Phase GAC Adsorption Units 2 ea $24,600.00 $0 $49,200 $0 $0 $49,200
5.15 Replace GAC 90,000 Ib $2.00 $0 $180,000 $0 $0 $160,000
5.16 Bag Filter System 2 ea $14,000.00 $225.00 $0 . $28,000 $450 $0 $28,450
5.17 Replace Filter Bags 288 ea $60.00 $0 $17,280 $0 $0 $17,260
5.18 Diaphragm Pump, from Treatment to Storm Sewer 2 mo $542.48 $0 $0 $0 $1,065 $1,085
5.19 Piping, 2' PVC, from Treatment to Storm Sewer 200 It $0.51 $0.72 $0 $102 $144 $0 $246

6 BACKFILL AND SITE RESTORATION
6.1 Clean Backfill 6,648 cy $8.00 $0 $53,184 $0 $0 $53,184
6.2 FE Loader 3 1/2 to 5 cy 2 mo $9,288.40 $13,544.60 $0 $0 $18,577 $27,069 $45,666
6.3 Vibrating Roller, 2-Drum, 7.5 HP 2 mo $10,058.40 $2,494.40 $0 $0 $20,117 $4,989 $25,106
6.4 Vibratory Plate for use around Utilities 2 mo $297.00 $0 $0 $0 $594 $594
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Subtotal
'$'1'8.6aO

$0 $0 $2,400

$0 $0 $2,800 $0 $2,800
$0 $0 $2,800 $0 $2,800

$639,044 $484,449 $366,134 $350,734 $1,840,362

100.0% 98.6% 104.2% 104.2%

$639,044 $477,667 $381,512 $365,465 $1,863,688

$114,454 $114,454
$38,151 $38,151

$47,767 $47,767
$36,546 $36,546

$63,904 $63,904
$28,660 $21,928 $50,588

$702,949 $554,094 $534,116 $423,939 $2,215,098

$490,536
$221,510

$2,927,144

~543

$2,985,687

$597,137
$298,569

$3,881,393

$~.oo

$35.00

nit Cost
Material

hr
hr

(includes air quality monitoring)

(excluding transportation and disposal cost)

80
80

Health & Safety Monitoring @ 2%

TOTAL CAPITAL COST

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 10%

Indlrects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

Item

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G &A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Total Direct Cost

Subtotal

Total Field Cost

Local Area Adjustments

Subtotal

Subtotal

6:5 Top Dress
6.6 Site Restoration, seed, fertilization, mulch
7 POST CONSTRUCTION COST

7.1 Contractor Completion Report
7.2 Remedial Action Closeout Report

ZONE 2, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-2.6 EXCAVATION TO MEET RESIDENTIAL DEC AND PMC, ON·SITE DEWATERING, AND OFF·SITE TREATMENT (LTTD AND STABILIZATION ISOLIDIFICATION) AND DISPOSAL (LANDFILLING)
Capital Cost
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APPENDIX E.1.3 
 

ZONE 3 
 
 

ALTERNATIVES S-3.1, S-3.2, S-3.3, S-3.4, S-3.5, and S-3.6 



1/15/201011:30 AM

Notes

$23,000

Item

Five-Year Review

NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-3.1: NO ACTiON
Annual Cost

Subtotal

Contingency @ 10%

$23,000

$2,300

TOTAL .$25,300
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NAVAL SUBMARINE BASE NEW LONDON 1/15/201011:30 AM
GROTON, CONNECTICUT
ALTERNATIVE 8-3.1: NO ACTION
Present Worth Analysis, A.

apita
Year I Cost

0 $0
1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.816 $0
4 $0 0.763 $0
5 $25,300 $25,300 0.713 $18,039
6 $0 0.666 $0
7 . $0 0.623 $0
8 $0 0.582 $0
9 $0 0.544 $0
10 $25,300 $25,300 0.508 $12,852
11 $0 0.475 $0
12 $0 0.444 $0
13 $0 0.415 $0
14 $0 0.388 $0
15 $25,300 $25,300 0.362 $9,159
16 $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19

4
$0 0.277 $0

20 - $25,300 $25,300 0.258 $6,527
21 $0 0.242 $0
22 $0 0.226 $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $25,300 $25,300 0.184 $4,655
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $25,300 $25,300 0.131 $3,314

TOTAL PRESENT WORTH $54,547
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ZONE 3. LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-3.2: LUCs and MONITORING
CAPITAL COST

Item

rPROJECT PLANNI
1.1 Prepare Documents & Plans including PermitsNariancee
1.2 Prepare LUC RD Documents
2 PRE·DESIGN INVESTIGATION

2.1 Field Personnel- prep, field, and follow-u~

2.2 Travel & Mob
2.3 Geoprobe - Equipment and OperatOi
2.4 Supplies & PID
2.5 Soi.1 Sample Analysis (Lead, SPLP Lead;
2.6 Evaluate Data. Prepare Report, and Upload to NIRI~

3 FIELD SUPPORT
3.1 Construction Survey Support

Subtotal

Local Area Adjustments

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost @ 10%
G & A on Equipment Cost@ 10%

Tax on Materials and Equipment Cost @ 6%

Total Direct Cost

Indirects on Total Direct Cost @ 0%
Profit on Total Direct Cost@ 10%

Subtotal

Health & Safety Monitoring @ 0%

Total Field Cost

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @ 0%

TOTAL COST

-"'~..... .__... --_.
Subtotal

Subcontract upment Material Labor Equipment

140 hr $35.00 $0 $0 $4,900 $0 $4,900
60 hr $35.00 $0 $0 $2,100 $0 $2,100

1.5 days $350.00 $0 $0 $525 $0 $525
1 Is $550.00 $550 $0 $0 $0 $550
1 day $2.400.00 $2.400 $0 $0 $0 $2,400
1 day $600.00 $600 $0 $0 $0 $600
1 Is $1,435.00 $1,435 $0 $0 $0 $1,435
1 ea $12,000.00 $12,000 $0 $0 $0 $12,000

day $1,050.00 $1,050 $0 $0 $0 $1,050

$18,035 $0 $7.525 $0 $25,560

100.0% 98.6% 104.2% 104.2%

$18.035 . $0 $7.841 $0 $25,876

$2,352 $2,352
$784 $784

$0 $0
$1,804 $1,804

$0 $0
$0 $0 $0

$19,839 $0 $10.977 $0 $30,816

$0
$3,082

$33,898

__$0

$33,898

$0
$0

$33.898
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ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-3.2: LUC. and MONITORING
ANNUAL COST

lIem

Pavement Maintenance

Notes

Repave 10% of contaminated areas yearly

Groundwater Sampling

Groundwater Analysis

Groundwater Repor1

Inspactlon

Site Review

Subtotel

Contingency at 10%

TOTAL

$22,272

$784

$5,000

$28,056

$2,806

$30.862

$11,136

$392

$5,000

$16,528

$1,653

$18,181 $25,300

4 Wells. Sample Quarterly Years 1 & 2. Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, SemI-Annually Years 3 & 4,
Annually Years 5lhrough 30. Analysis for lead

Annual LUC inspection
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ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-3.2: LUCs and MONITORING
PRESENT WORTH ANALYSIS

Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at7% Worth

0 .. -$33,898 33,89 1.000 33,898
1 $34,992 $34,992 0.935 $32,718
2 $34,992 $34,992 0.873 $30,548
3 $22,312 $22,312 0.816 $18,206
4 $22,312 $22,312 0.763 $17,024
5 $41,271 $41,271 0.713 $29,426
6 $15,971 $15,971 0.666 $10,637
7 $15,971 $15,971 0.623 $9,950
8 $15,971 $15,971 0.582 $9,295
9 $15,971 $15,971 0.544 $8,688
10 $41,271 $41,271 0.508 $20,966
11 $15,971 $15,971 0.475 $7,586
12 $15,971 $15,971 0.444 $7,091
13 $15,971 $15,971 0.415 $6,628
14 $15,971 $15,971 0.388 $6,197
15 $41,271 $41,271 0.362 $14,940
16 $15,971 $15,971 0.339 $5,414
17 $15,971 $15,971 0.317 $5,063
18 $15,971 $15,971 0.296 $4,728
19 $15,971 $15,971 0.277 $4,424
20 $41,271 $41,271 0.258 $10,648
21 $15,971 $15,971 0.242 $3,865
22 $15,971 $15,971 0.226 $3,610
23 $15,971 $15,971 0.211 $3,370
24 $15,971 $15,971 0.197 $3,146
25 $41,271 $41,271 0.184 $7,594
26 $15,971 $15,971 0.172 $2,747
27 $15,971 $15,971 0.161 $2,571
28 $15,971 $15,971 0.150 $2,396
29 $15,971 $15,971 0.141 $2,252
30 $41,271 $41,271 0.131 __$5,407

TOTAL PRESENT WORTH $331,034

5:\New London - Cory Rich - A\CT0424\Final Report\Revised IP Files\Appendices\Appendix E\50il\JLG Modified\Alt 5-3.2 rev 12-Q9.JLG\pwa
1/6/2010; 10:48 AM



ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE S-3.3: CAPPING TO ALLOW VC SITE USE AND PREVENT LEACHING, Lues, AND MONITORING
Ca ital Cost

nt st
Item Subcontract Material Labor Equipmentl Subcontract Material Labor EquiDmentU Subtotal

1 E I
1.1 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
1.2 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 Is $1,435.00 $1,435 $0 $0 $0 $1,435
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $12,000.00 $12,000 $0 $0 $0 $12,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 0.5 mo $375.00 $0 $0 $0 $188 $188
3.2 Field Office Support 0.5 mo $155.00 $0 $78 $0 $0 $78
3.3 Storage Trailer (1) 0.5 mo $99.00 $0 $0 $0 $50 $50
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 0.5 mo $150.00 $75 $0 $0 $0 $75
3.6 Underground Utility Clearances 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.7 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.8 Equipment Mobilization/Demobilization 4 ea $85.00 $261.00 $0 $0 $340 $1,044 $1,384
3.9 Site Superintendent 11 day $355.00 $0 $0 $3,905 $0 $3,905

3.10 Site Health & Safety and OAlQC 11 day $325.00 $0 $0 $3,575 $0 $3,575
3.11 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419

4 DECONTAMINATION
4.1 Decontamination Services 0.5 mo $5,045.46· $0 $0 $0 $2,523 $2,523
4.2 Equipment Decon Pad 1 Is $3,500.00 $3,000.00 $425.00 $0 $3,500 $3,000 $425 $6.925
4.3 Decon Water 500 gal $0.20 $0 $100 $0 $0 $100
4.4 Decon Water Storage Tank, 6,000 gallon 0.5 mo $784.24 $0 $0 $0 $392 $392
4.5 Clean Water Storage Tank, 4,000 gallon 0.5 mo $705.22 $0 $0 $0 $353 $353
4.6 Disposal of Decon Waste (liqUid & solid) 0.5 mo $950.00 $475 $0 $0 $0 $475
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal 975 sy $2.22 $1.63 $3.85 $0 $2,165 $1,589 $3,754 $7,508
5.2 Excavator, 1/2 cy Capacity 3 days $593.20 $547.60 $0 $0 $1,780 $1,643 $3,422
5.3 Site Labor, (3 laborers) 3 days $758.40 $0 $0 $2,275 $0 $2,275
5.4 Tractor Loader 1 to 1-1/4 cy 3 <;lays $457.20 $322.00 $0 $0 $1,372 $966 $2,338
5.5 Characterization Testing -mass and TCLP lead 12 ea $168.00 $10.00 $2,016 $120 $0 $0 $2,136
5.6 Confirmation Testing - mass and SPLP lead, rapid 4 ea $336.00 $1,344 $0 $0 $0 $1,344
5.7 Off Site Transportation & Disposal, High Lead 854 tons $120.00 $102,420 $0 $0 $0 $102,420
5.8 Off Site Transportation & Recycling, Asphalt 122 tons $19.50 $2,378 $0 $0 $0 $2,378
6 BACKFILL, CAPPING AND SITE RESTORATION

6.1 50-mil VLDPE Geomembrane 8,775 sf $0.48 $1.43 $0.27 $0 $4,212 $12,548 $2,369 $19,130
6.2 12 ozlsy Cushion Geotextile, Small Areas 975 sy $2.19 $0.12 $0.05 $0 $2,135 $117 $44 $2,296
6.3 Clean Sand 650 cy $4.00 $0.50 $1.07 $0 $2,600 $322 $692 $3,614
6.4 Asphalt, 2' Binder, 1" Topping, Small Areas 8,775 sf $1.03 $0.24 $0.30 $0 $9,038 $2,106 $2,633 $13,777
7 POST CONSTRUCTION COST

7.1 Contractor Completion Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400
7.2 Remedial Action Closeout Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400

Subtotal $130,643 $26,223 $44,066 $17,755 $218,687

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $130,643 $25,855 $45,917 $18,501 $220,916
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Subtotal
$13,715

$4,592
$2,586
$1,850

$13,064
$2,661

$259,444

$46,251
$25,944

Subcontract

$2.586
$1,850

$13,064
$1.551 $1,110

$143,707 $29.992 $64,284 $21,461

nit Cost
Material

(excluding transportation and disposal cost)

Item

Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

'verhead-oii-l..BbOrCosf~30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Total Direct Coat

ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT
ALTERNATIVE 5-3.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, LUCS, AND MONITORING
CaDital Coat

Subtotal

Health & Safety Monitoring @ 3% (includes air quality monitoring)

$331,640

$9,949

Total Field Coat

Contingency on Total Field Costs @ 20"10
Engineering on Total Field Cost @ 15%

$341,589

$68,318
$51,238

TOTAL CAPITAL COST $461.145
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ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE S-3.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, LUCS, AND MONITORING
ANNUAL COST

lIem Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$22,272

$784

$5,000

$28.056

$2,806

$30.862

$11,136

$392

$5,000

$16,528

$1.653

$18,181

$2,755

$5,568

$196

$5,000

$1.000

$10,764 $3,755

$1,076 $376

$11.840 $4.131 $25.300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for lead.

Annual LUC inspection
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Present
Worth
6f;145

$32,718
$30,548
$18,206
$17,024
$29,426
$10,637
$9,950
$9,295
$8,688

$20,966
$7,586
$7,091
$6,628
$6,197

$14,940
$5,414
$5,063
$4,728
$4,424

$10,648
$3,865
$3,610
$3,370
$3,146
$7,594
$2,747
$2,571
$2,396
$2,252
$5,407

1.000
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.2n
0.258
0.242
0.226
0.211
0.197
0.184
0.172
0.161
0.15

0.141
0.131

AnnuwDlscount
Rate at 7%

of,T45
$34,992
$34,992
$22,312
$22,312
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271

Annua
Cost

$34,992
$34,992
$22,312
$22,312
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271

461,145o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-3.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, LUCS, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $758,282
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ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE 5-3.4 IN SITU TREATMENT (STABILIZATION /sOLIDIFICATION) TO MEET IIC PMCs, LUCs, AND MONITORING
CaDltal Cost

01\ st ------- EXtendecfCOsf
Item Subcontract Material Labor Subcontract Material Labor EauipmentR Subtotal

1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 Is $1,435.00 $1,435 $0 $0 $0 $1,435
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $12,000.00 $12,000 $0 $0 $0 $12,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Storage Trailer (1) 1 mo $99.00 $0 $0 $0 $99 $99
3.2 Underground Utility Clearances 1 Is $3,500.00 $3,500 $0 $0 $0 $3,500
3.3 Construction Survey 1 day $2,125.00 $2,125 $0 $0 $0 $2,125
3.4 Large Diameter Auger Mobilization/Demobilization 1 ea $100,000.00 $100,000 $0 $0 $0 $100,000
3.5 Temporary Fencing 1 Is $500.00 $0 $500 $0 $0 $500
3.6 Field Construction Mgt. (1 person) 8 day $200.00 $350.00 $0 $1,600 $2,800 $0 $4,400
3.7 Site Health & Safety and OAtOC 8 day $200.00 $325.00 $0 $1,600 $2,600 $0 $4,200
4 IN·SITU TREATMENT

4.1 Pavement Removal 975 sy $2.22 $1.63 $3.85 $0 $2,165 $1,589 $3,754 $7,508
4.2 Oil Site Transportation & Recycling, Asphalt 122 tons $19.50 $2,378 $0 $0 $0 $2,378
4.3 Treatability Test 1 Is $5,000.00 $5,000 $0 $0 $0 $5,000
4.4 Auger Soil 1,544 cy $60.00 $92,640 $0 $0 $0 $92,640
4.5 Utility Relocation - Storm and Sanitary Sewer Lines 1 Is $50,000.00 $50,000 $0 $0 $0 $50,000
4.6 Post-Treatment Soil Testing - SPLP 2 ea $119.00 $10.00 $238 $20 $0 $0 $258
4.7 Off Site Transportation & Disposal, Excess Stablized Soi 240 tons $25.00 $6,000 $0 $0 $0 $6,000
5 BACKFILL AND SITE RESTORATION

5.1 Asphalt, 2" Binder, 1" Topping, Small Areas 8,775 sf $1.03 $0.24 $0.30 $0 $9,038 $2,106 $2,633 $13,777
6 POST CONSTRUCTION COST

6.1 Contractor Completion Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400
6.2 Remedial Action Closeout Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400

Subtotal $278,866 $14,923 $19,770 $6,485 $320,044

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $278,866 $14,714 $20,601 $6,758 $320,938

Overhead on Labor Cost @ 30% $6,180 $6,180
G & A on Labor Cost @ 10% $2,060 $2,060

G & A on Material Cost @ 10% $1,471 $1,471
G & A on Equipment Cost @ 10% $676 $676

G & A on Subcontract Cost @ 10% $27,887 $27,887
Tax on Materials and Equipment Cost @ 6% $883 $405 $1,288

Total Direct Cost $306,753 $17,068 $28,841 $7,839 $360,500

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost) $105,637
Profit on Total Direct Cost @ 10% $36,050

Subtotal $502,187

Health & Safety Monitoring @ 3% (Includes air quality monitoring) $15,066
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SubtotalLabor EquiDmenli
st

Subcontract
nit Cost

MaterialItem

ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-3.4IN SITU TREATMENT (STABILIZATION /sOLIDIFICATION) TO MEET VC PMCI, LUCI, AND MONITORING
Capital Cost

Total Field Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 15%

$517,253

$103,451
$77,588

TOTAL CAPITAL COST $698,291
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ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT
ALTERNATIVE S-3.4IN SITU TREATMENT (STABILIZAnON /sOLIDIFICAnON) TO MEET IIC PMCs, LUCs, AND MONITORING
ANNUAL COST

Item Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

$22,272

$448

$5,000

$11,136

$224

$5,000

$5,568

$112

$5,000

$2,755 Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for lead.

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$27,720

$2,772

$30,492

$16,360

$1,636

$17,996

$10,680

$1,068

$11,748

$1,000 Annual LUC inspection

$23,000 5-year review

$3,755 $23,000

$376 $2,300

$4,131 $25,300
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otal ear Annual iscount Present
Cost Rate at 7% Worth

0 698,291 698,291 1.000 698,291
1 $34,623 $34,623 0.935 $32,372
2 $34,623 $34,623 0.873 $30,226
3 $22,127 $22,127 0.816 $18,056
4 $22,127 $22,127 0.763 $16,883
5 $41,179 $41,179 0.713 $29,361
6 $15,879 $15,879 0.666 $10,575
7 $15,879 $15,879 0.623 $9,893
8 $15,879 $15,879 0.582 $9,242
9 $15,879 $15,879 0.544 $8,638
10 $41,179 $41,179 0.508 $20,919
11 $15,879 $15,879 0.475 $7,542
12 $15,879 $15,879 0.444 $7,050
13 $15,879 $15,879 0.415 $6,590
14 $15,879 $15,879 0.388 $6,161
15 $41,179 $41,179 0.362 $14,907
16 $15,879 $15,879 0.339 $5,383
17 $15,879 $15,879 0.317 $5,034
18 $15,879 $15,879 0.296 $4,700
19 $15,879 $15,879 0.277 $4,398
20 $41,179 $41,179 0.258 $10,624
21 $15,879 $15,879 0.242 $3,843
22 $15,879 $15,879 0.226 $3,589
23 $15,879 $15,879 0.211 $3,350
24 $15,879 $15,879 0.197 $3,128
25 $41,179 $41,179 0.184 $7,577
26 $15,879 $15,879 0.172 $2,731
27 $15,879 $15,879 0.161 $2,557
28 $15,879 $15,879 0.150 $2,382
29 $15,879 $15,879 0.141 $2,239
30 $41,179 $41,179 0.131 _$5,394

TOTAL PRESENT WORTH $993,634
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ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-3.5 EXCAVATION TO MEET IIC DEC AND PMC, OFF-SITE TREATMENT (STABILIZATION /sOLIDIFICATION) AND DISPOSAL (LANDFILLlNG), LUCs, AND MONITORING
Ca ital Cost

OIt Cost·
-- - --- - -------

Extended Cost
Item Subcontract Material Labor Subcontract Material Labor EquipmentY Subtotal

1
1.1 Prepare LUC AD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 Is $1,435.00 $1,435 $0 $0 $0 $1,435
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 aa $12,000.00 $12,000 $0 $0 $0 $12,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 1 mo $375.00 $0 $375 $0 $0 $375
3.2 Field Office Support 1 mo $240.00 $0 $240 $0 $0 $240
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 1 mo $230.00 $0 $230 $0 $0 $230
3.6 Underground Utility Clearances 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.7 Construction Survey Support 1 day $1,050.00 $1,050 $0 $0 $0 $1,050
3.8 Equipment Mobilization/Demobilization, 70 to 150 HP 6 ea $64.00 $117.00 $0 $0 $384 $702 $1,086
3.9 Site Superintendent 22 day $355.00 $0 $0 $7,810 $0 $7,810

3.10 Site Health & Salety and QA/OC 22 day $325.00 $0 $0 $7,150 $0 $7,150
3.11 Materials Storage Pad, 25' X 25' 625 sl $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419

4 DECONTAMINATION
4.1 Decontamination Services 1 mo $5,045.46 $0 $0 $0 $5,045 $5,045
4.2 Equipment Decon Pad 1 Is $1,750.00 $1,500.00 $425.00 $0 $1,750 $1,500 $425 $3,675
4.3 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $784.24 $0 $0 $0 $784 $784
4.5 Clean Water Storage Tank, 4,000 gallon 1 mo $705.22 $0 $0 $0 $705 $705
4.6 Disposal 01 Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal, bituminous driveways 975 sy $2.22 $1.63 $3.85 $0 $2,165 $1,589 $3,754 $7,508
5.2 Excavator, 1/2 cy Capacity 1 mo $13,050.40 $7,087.20 $0 $0 $13,050 $7,087 $20,138
5.3 Site Labor, (1 laborer) 1 mo $5,561.60 $0 $0 $5,562 $0 $5,562
5.4 Tractor Loader 1 to 1-1/4 cy 1 mo $10,058.40 $4,383.00 $0 $0 $10,058 $4,383 $14,441
5.5 Characterization/Offsite Disposal Soil Testing 16 ea $168.00 $10.00 $2,688 ~160 $0 $0 $2,848
5.6 Confirmation Testing - Lead & TCLP Lead, Rapid Turn 6 ea $336.00 $2,016 $0 $0 $0 $2,016
5.7 Off Site Transportation & Disposal, High Lead 2,316 tons $120.00 $2n,920 $0 $0 $0 $277,920
5.8 Off Site Transportation & Recycling, Asphalt 122 tons $19.50 $2,378 $0 $0 $0 $2,378
6 BACKFILL AND SITE RESTORATION

6.1 Clean Backfill 1,544 cy $8.00 $0 $12,352 $0 $0 $12,352
6.2 Tractor Loader 1 to 1-1/4 cy 3 days $457.20 $322.00 $0 $0 $1,372 $966 $2,338
6.3 Vibrating Roller, 2-Drum, 7.5 HP, 1/2 lime Operator 3 days $228.60 $189.60 $0 $0 $686 $569 $1,255
6.4 Vibratory Plate, 1/2 time Operator 3 days $126.40 $32.00 $0 $0 $379 $96 $475
6.5 Asphalt, 2- Binder, 1" Topping, Small Areas 8,n5 sl $1.03 $0.24 $0.30 $0 $9,038 $2,106 $2,633 $13,777
7 POST CONSTRUCTION COST

7.1 Contractor Completion Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400
7.2 Remedial Action Closeout Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400

Subtotal $306,987 $28,785 $62,784 $27,830 $426,386

Local Area Adjustments 100.0% 98.6% 104.2"10 104.2%

Subtotal $306,987 $28,382 $65,421 $28,999 $429.789
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Subtotal

$19,626
$6,542
$2,838
$2,900

$30,699
$3,443

$495,837

$64,377
$49,584

Subcontract

$2,838
$2,900

$30,699
$1,703 $1,740

$337,686 $32,923 $91,589 $33,639

nit
Material

(excluding transportation and disposal cost)Indirects on Total Direct Cost @ 30"10
Profit on Total Direct Cost @ 10%

Total Direct Cost

ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-3.5 EXCAVATION TO MEET VC DEC AND PMC, OFF-5ITE TREATMENT (STABILIZATION /sOLIDIFICATION) AND DISPOSAL (LANDFILLlNG), LUCs, AND MONITORING
CaDital Cost

Subtotal

Health & Safety Monitoring @ 3% (includes air quality monitoring)

$609,797

$18,294

Total Field Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 10%

$628,091

$125,618
$62,809

TOTAL CAPITAL COST $816,518
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ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-3.5 EXCAVATION TO MEET VC DEC AND PMC, OFF-SITE TREATMENT (STABILIZATION /sOLIDIFICATION) AND DISPOSAL (LANDFlLLlNG), LUCs, AND MONITORING
ANNUAL COST

Item I Item Cost I Item Cost I Item Cost I Item Cost I Item Cost I Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$22,272

$784

$5,000

$28.056

$2,806

$30,862

$11,136

$392

$5.000

$16.528

$1.653

$18.181

$2,755

$5,568

$196

$5,000

$1.000

$10,764 $3,755

!!:076 $376

$11.840 $4.131 $25,300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for lead.

Annual LUC inspection
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8fO~51

$32,718
$30,548
$18,206
$17,024
$29,426
$10,637
$9,950
$9,295
$8,688

$20,966
$7,586
$7,091
$6,628
$6,197

$14,940
$5,414
$5,063
$4,728
$4,424

$10,648
$3,865
$3,610
$3,370
$3,146
$7,594
$2,747
$2,571
$2,396
$2,252
$5,407

1.0no
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242
0.226
0~211

0.197
0.184
0.172
0.161
0.15
0.141
0.131

nnual DiSCount
Rate at 7%

816,518
$34,992
$34,992
$22,312
$22,312
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271

$34,992
$34,992
$22,312
$22,312
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271
$15,971
$15,971
$15,971
$15,971
$41,271

816,518
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-3.5 EXCAVATIQN TO MEET VC DEC AND PMC, OFF-SITE TREATMENT (STABILIZATION
ISOLIDIFICATION) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Present Worth Analvsis

TOTAL PRESENT WORTH $1,113,654

1:\1 Reports\New London\100706.424 - F5\Appendices\Appendix E\50il\A1t 5-3.5 rev 12-09.JLG.xls\pwa



ZONE 3. LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT

ALTERNATIVE S-3.6 EXCAVATION TO MEET RESIDENTIAl DEC. AND PMC•• ON-5ITE DEWATERING, AND OFF-51TE TREATMENT (LTTD AND SOLIDIFICAnONISTABILIZATION) AND DISPOSAL
(LANDFILLING)
Capital Co.t

n ost
Item Subcontract Material Labor EqUiPmentl Subcontract Material Labor Equipment

1.1 Prepare Documents & Plans Including Permits 200 hr $35.00 $0 $0 $7.000 $0 $7,000
2 PRE-DESIGN INVESnGAnON

2.1 Field Personnel· prep. field. and follow-u~ 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operatol 1 day $2.400.00 $2.400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead. SPLP Lead: 1 Is $1.435.00 $1.435 $0 $0 $0 $1,435
2.6 Evaluate Data. Prepare Report. and Upload to NIRI~ 1 ea $12.000.00 $12,000 $0 $0 $0 $12,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPOR'

3.1 Office Trailer 4 mo $375.00 $0 $0 $0 $1.500 $1.500
3.2 Field Office Support 4 mo $155.00 $0 $620 $0 $0 $620
3.3 Storage Trailer (1) 4 mo $99.00 $0 $0 $0 $396 $396
3.4 Utility ConnectlonlOlsconnection (phone/electric) 1 Is $1.500.00 $1.500 $0 $0 $0 $1.500
3.5 Site Utilities 4 mo $150.00 $600 $0 $0 $0 $600
3.6 Construction Survey Support 2 day $975.00 $1.950 $0 $0 $0 $1,950
3.7 Equlprrlllnt Mobilization/Demobilization 8 ea $65.00 $261.00 $0 $0 $680 $2,088 $2,768
3.8 Site Superintendent 88 day $355.00 $0 $0 $31.240 $0 $31.240
3.9 Site Health & Safety and QAlQC 88 day $325.00 $0 $0 $28.600 $0 $28,600

3.10 Materials Storage Pad. 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2.275 $463 $681 $3,419
3.1,1 Dewatering Pad. 40' X 40' 1.600 sf $5.62 $0.85 $1.24 $0 $8.992 $1.360 $1.984 $12.336
3.12 Maintain Dewatering Pad. Replace Top 4) 6,400 sf $0.32 $0.11 $0.13 $0 $2.048 $704 $832 $3,584

4 DECONTAMINATION
4.1 Decontamination Services 4 mo $5.045.46 $0 $0 $0 $20.182 $20,182
4.2 Eqlliprrlllnt Deoon Pad 1 Is $1.750.00 $1,500.00 $425.00 $0 $1.750 $1,500 $425 $3,675
4.3 Decon Water 4.000 gal $0.20 $0 $800 $0 $0 $800
4.4 Decon Water Storage Tank. 6.000 gallon 4 mo $784.24 $0 $0 $0 $3.137 $3.137
4.5 Clean Water Storage Tank. 4.000 gallon 4 mo $705.22 $0 $0 $0 $2,821 $2.821
4.6 Disposal of Decon Waste (liqUid & solid) 4 mo $950.00 $3.800 $0 $0 $0 $3.800
5 SHEET PIUNG, EXCAVAnON, DEWATERING, AND DISPOSAL

5.1 Pavement Removal 2.098 sy $2.22 $1.63 $3.85 $0 $4,657 $3,419 $8.076 $16.153
5.2 Reinforced Concrete Floor Slab Remova 141 cy $59.00 $43.50 $0 $0 $8.326 $6.138 $14,464
5.3 Excavator. 2 CY Capacity 4 mo $12.064.60 $17.676.20 $0 $0 $48.259 $70,713 $118.972
5.4 Site Labor. (3 laborers) 4 mo $16.684.80 $0 $0 $66,739 $0 $66,739
5.5 Sheet Piles. 800' x 15'. tiebacks. drive. extract & salvagl 12.000 sf $8.48 $6.96 $9.15 $0 $101.700 $83.520 $109.800 $295.020
5.6 FE Loader 31/2 to 5 cy. twc 8 mo $9.288.40 $13.544.60 $0 $0 $74.307 $108.357 $182.664
5.7 Crane. 25 Ton with Clamshell Bucket. 1 COY 1 mo $12.262.60 $4.490.91 $0 $0 $12.263 $4.491 $16,754
5.8 Characterizatlon Soil Testing - Lead. TCLP. ETPH. PAH 47 ea $478.80 $10.00 $22.504 $470 $0 $0 $22.974
5.9 Confirmation Soli Testing - SPLP, Lead. ETPH. PAH. ra 20 ea $957.60 $19.152 $0 $0 $0 $19.152

5.10 Off Site Transportation & Disposal, High Lead Sol 7.835 tons $120.00 $940.140 $0 $0 $0 $940,140
5.11 Off Site Transportation & Disposal. High TPH or PAH Sc 6.668 tons $100.00 $666.750 $0 $0 $0 $666,750
5.12 Off Site Transportation & Recycling. Asphalt. Concrete 474 tons $19.50 $9.243 $0 $0 $0 $9,243
5.13 Centrifugal 15 gpm 1 HP Pump. to Treatrrlllnt, 1 mo $2.211 $636 $0 $2,211 $636 $0 $2,847
5.14 5.000 Ib Liquid-Phase GAC Adsorption Units 2 ea $24,600.00 $0 $49.200 $0 $0 $49.200
5.15 Replace GAC 70.000 Ib $2.00 $0 $140.000 $0 $0 $140,000
5.16 Bag Filter System 2 ea $14.000.00 $225.00 $0 $26.000 $450 $0 $26,450
5.17 Replace Filter Bags 240 ea $60.00 $0 $14,400 $0 $0 $14,400
5.18 Diaphragm Pump. from Treatment to Storm Sews 1 mo $542.48 $0 $0 $0 $542 $542
5.19 Piping. 2" PVC. from Treatment to Storm Sewe 200 ft $0.51 $0.72 $0 $102 $144 $0 $246

6 BACKFILL AND SITE RESTORAOON
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$2,800
$2,800

$2,946,296

$129,550
$43,183
$42,822
$39,058

$169,567
$49,128

$2,919,227

$3,419,604

$0
$0

104.2%

$39,058

$23,435

$374,836

$390,579

$453,071

nit Cosl - I Extended Cos1
Subcontract Material Labor Equipment

,00
$9,288.40 $13,544.60 $0

$10,058.40 $2,494.40 $0
$297.00 $0

cy $31.50 $11,025
msf $75.00 $2,018

hr $35.00. $0 $0 $2,800
hr $35.00 $0 $0 $2,800

$1,695,666 $434,298 $414,428

100.0% 98.6% 104.2%

$1,695,666 $428,217 $431,834

$129,550
$43,183

$42,822

$169,567
$25,693

$1,865,233 $496,732 $604,568

80
80

Item

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Subtotal

Total Direct Cost

Subtotal

Local Area Adjustments

6.fl::l6anlnickfll
6.2 FE Loader 3 1/2 to 5 C)

6.3 Vibrating Roller, 2-Drum, 7.5 HP
6.4 Vibratory Plate for use around Uti/ltiel
6.5 Top Dress Soil
6.6 Site Restoration, seed, fertilization, mulct

7 POST CONSTRUCTION COST
7.1 Contractor Completion Repol1
7.2 Remedial Action .Closeout Repon

ZONE 3, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT

ALTERNATIVE S-3.6 EXCAVATION TO MEET RESIDENnAL DECs AND PMCs, ON-8ITE DEWATERING, AND OFF-8ITE TREATMENT (LTTD AND SOLIDIFICATION/STABILIZATION) AND DISPOSAL
(LANDFILLlNG)
Capital Coat

Indlrects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

(excluding transpol1ation and disposal cost; $539,901
$341,960

Subtotal $4,301,466

Health & Safety Monitoring @ 2% (includes air quality monitoring) $86,029

Total Field Coat $4,387,495

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost@ 10%

$877,499
$438,750

TOTAL CAPITAL COST $5,703,744
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APPENDIX E.1.4 
 

ZONE 4 
 
 

ALTERNATIVES S-4.1, S-4.2, S-4.3, S-4.4, S-4.5, and S-4.6 



NAVAL SUBMARINE BASE NEW LONDON 1/15/201011 :32 AM
GROTON, CONNECTICUT
ALTERNATIVE 8-4.1: NO ACTION
Annual Cost

~ Item IeJ~e;5Cy~~rsl Notes II
Five-Year Review $23,000

Subtotal

Contingency @ 10%

TOTAL

$23,000

$2,300

$25,300
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NAVAL. SUBMARINE BASE NEW ·LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-4.1: NO ACTION
Present Worth Analysis

o
1
2
3
4
5 $25,300
6
7
8
9
10 $25,300
11
12
13
14
15 $25,300
16
17
18
19
20 $25,300
21
22
23
24
25 $25,300
26
27
28
29
30 $25,300

o
$0
$0
$0
$0

$25,300
$0
$0
$0
$0

$25,300
$0
$0
$0
$0

$25,300
$0
$0
$0
$0

$25,300
$0
$0
$0
$0

$25,300
$0
$0
$0
$0

$25,300

TOTAL PRESENT WORTH

$0
$0
$0
$0

$18,039
$0
$0
$0
$0

$12,852
$0
$0
$0
$0

$9,159
$0
$0
$0
$0

$6,527
$0
$0
$0
$0

$4,655
$0
$0
$0
$0

$3,314

$54,547

1/15/201011:32 AM
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-4.2: LUCs and Monitoring
CAPITAL COST

Item

CPROJE~-NIN

1.1 Prepare Documents & Plans including PermltsNariance~

1.2 Prepare LUC RD Documents
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow·u~

2.2 Travel & Mob
2.3 Geoprobe· Equipment and Operatol
2.4 Supplies & PID
2.5 Soil Sample Analysis (Lead, SPLP Lead:
2.6· Evaluate Data, Prepare Report, and Upload to NIRI~

3 FIELD SUPPORT
3.1 Construction Survey Support

Subtotal

Local Area Adjustments

Overhead on Labor Cost @ 30%
G & A on Labor Cost@ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost @ 10%
G & A on Equipment Cost @ 10%

Total Direct Cost

'Indlrects on Total Direct Cost @ 0%
Profit on Total Direct Cost @ 10%

Subtotal

Health & Safety Monitoring @ 0%

Total Field Cosl

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @ 0%

TOTAL COST

140 hr
60 hr

1.5 days
1 Is $550.00
1 day $2,400.00
1 day $600.00
1 Is $2,050.00
1 ea $22,000.00

day $1,050.00

Subtotai
.(:IUY' I t:"-I U1J,lIll",1ll I "UU(,;UIlU dl.il I IVlCtltUIClI I L.CfUUI I I:.~UllJlII~m I

$35.00 $0 $0 $4,900 $0 $4,900
$35.00 $0 $0 $2,100 $0 $2,100

$350.00 $0 $0 $525 $0 $525
$550 $0 $0 $0 $550

$2,400 $0 $0 $0 $2,400
$600 $0 $0 $0 $600

$2,050 $0 $0 $0 $2,050
$22,000 $0 $0 $0 $22,000

$1,050 $0 $0 $0 $1,050

$28,650 $0 $7,525 $0 $36,175

100.0% 98.6% 104.2% 104.2%

$28,650 $0 $7,841 $0 $36,491

$2,352 $2,352
$784 $784

$0 $0
$2,865 $2,865

$0 $0

$31,515 $0 $10,977 $0 $42,492

$0
~249

$46,742

__$0

$46,742

$0
__$0

$46,742

S:lNew London· Cory Rich - AICT0424IFinel ReportlRevlsed IP FileslAppendlceslAppendix EISolI\JLG ModifiedlAlt S4.2 rev 12-09.JLGlcapcost 1/612010; 10:51 AM



ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-4.2: LUCs and Monitoring
ANNUAL COST

ITem

Pavement Maintenance

Groundwater Sampling $22,272 $11,136

Groundwater Analysis $2,800 $1,400

Groundwater Reporl $5,000 $5,000

Inspection

Site Review

Sublotal $30,072 $17,536

Contingency at 10% $3,007 $1,754

TOTAL $33,079 $19,290

$10,488

$5,568

$700

$5,000

$1,000

$11,268 $11,488

$1,127 $1,149

$12,395 $12,636 $25,300

Notes

Repave 10% of contaminated areas yearly

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies tor sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for TPH and lead

Annual LUC inspection

S:\New London· Cory Rich· A\CT0424\Flnal Report\Revised IP Files\Appendlces\Appendlx E\SoiI\JLG Modifled\Alt S-4.2 rev 12-Q9.JI.G\anulcost 1/6/2010; 10:51 AM



ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-4.2: LUCs and Monitoring
PRESENT WORTH ANALYSIS

Capital Annu-al- TotafVear- Annual Discount
--

Present
Cost Cost Cost Rate at 7% Worth

0 46,742 46,742 1.000 46,742
1 $45,716 $45,716 0.935 $42,744
2 $45,716 $45,716 0.873 $39,910
3 $31,926 $31,926 0.816 $26,052
4 $31,926 $31,926 0.763 $24,360
5 $50,331 $50,331 0.713 $35,886
6 $25,031 $25,031 0.666 $16,671
7 $25,031 $25,031 0.623 $15,594
8 $25,031 $25,031 0.582 $14,568
9 $25,031 $25,031 0.544 $13,617
10 $50,331 $50,331 0.508 $25,568
11 $25,031 $25,031 0.475 $11,890
12 $25,031 $25,031 0.444 $11,114
13 $25,031 $25,031 0.415 $10,388
14 $25,031 $25,031 0.388 $9,712
15 $50,331 $50,331 0.362 $18,220
16 $25,031 $25,031 0.339 $8,486
17 $25,031 $25,031 0.317 $7,935
18 $25,031 $25,031 0.296 $7,409
19 $25,031 $25,031 0.277 $6,934
20 $50,331 $50,331 0.258 $12,985
21 $25,031 $25,031 0.242 $6,058
22 $25,031 $25,031 0.226 $5,657
23 $25,031 $25,031 0.211 $5,282
24 $25,031 $25,031 0.197 $4,931
25 $50,331 $50,331 0.184 $9,261
26 $25,031 $25,031 0.172 $4,305
27 $25,031 $25,031 0.161 $4,030
28 $25,031 $25,031 0.150 $3,755
29 $25,031 $25,031 0.141 $3,529
30 $50,331 $50,331 0.131 $6,593

TOTAL PRESENT WORTH $460,184

S:\New London - Cory Rich - A\CT0424\Final Report\Revised IP Files\Appendices\Appendix E\8oil\JLG Modlfied\Alt 8-4.2 rev 12-09.JLG\pwa
1/6/2010; 10:51 AM



ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-4.3: CAPPING TO ALLOW VC SITE USE AND PREVENT LEACHING, LUCS, AND MONITORING
Ca ital Cost

nit ost st
Item Subcontract Material Labor Subcontract Labor EquiomentO Subtotal

fl'>ROJECiPU IN
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 Is $2,050.00 $2,050 $0 $0 $0 $2,050
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $22,000.00 $22,000 $0 $0 $0 $22,000

3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT
3.1 Office Trailer 1 me $375.00 $0 $0 $0 $375 $375
3.2 Field Office Support 1 mo $155.00 $0 $155 $0 $0 $155
3.3 Storage Trailer (1) 1 me $99.00 $0 $0 $0 $99 $99
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 1 me $150.00 $150 $0 $0 $0 $150
3.6 Underground Utility Clearances 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.7 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.8 Equipment Mobilization/Demobilization 4 ea $85.00 $261.00 $0 $0 $340 $1,044 $1,384
3.9 Site Superintendent 22 day $355.00 $0 $0 $7,810 $0 $7,810

3.10 Site Health & Safety and QA/QC 22 day $325.00 $0 $0 $7,150 $0 $7,150
3.11 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419

4 DECONTAMINATION
4.1 Decontamination Services 1 mo $5,045.46 $0 $0 $0 $5,045 $5,045
4.2 Equipment Decon Pad 1 Is $3,500.00 $3,000.00 $425.00 $0 $3,500 $3,000 $425 $6,925
4.3 Decon Water 500 gal $0.20 $0 $100 $0 $0 $100
4.4 Decon Water Storage Tank, 6,000 gallon 1 me $784.24 $0 $0 $0 $784 $784
4.5 Clean Water Storage Tank, 4,000 gallon 1 me $705.22 $0 $0 $0 $705 $705
4.6 Disposal of Decon Waste (liqUid & solid) 1 me $950.00 $950 $0 $0 $0 $950
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal 3,711 sy $2.22 $1.63 $3.85 $0 $8,239 $6,049 $14,288 $28,576
5.2 Excavator, 1/2 cy Capacity 2 wk $2,966.00 $1,973.00 $0 $0 $5,932 $3,946 $9,878
5.3 Site Labor, (3 laborers) 2 wk $3,792.00 $0 $0 $7,584 $0 $7,584
5.4 Tractor Loader lto 1·1/4 cy 2 wk $2,286.00 $1,195.00 $0 $0 $4,572 $2,390 $6,962
5.5 Characterization Testing· PAH, TPH,Iead, TCLP 25 ea $478.80 $10.00 $11,970 $250 $0 $0 $12,220
5.6 Confirmation Testing· PAH, TPH, lead, SPLP, rapid 8 ea $957.60 $7,661 $0 $0 $0 $7,661
5.7 Off Site Transportation & Disposal, High PAHITPH 1,556 tons $100.00 $155,550 $0 $0 $0 $155,550
5.8 Off Site Transportation & Disposal, High Lead 1.692 tons $120.00 $203,040 $0 $0 $0 $203,040
5.9 Off Site Transportation & Recycling, Asphalt 464 tons $19.50 $9.038 $0 $0 $0 $9,038

6 BACKFILL, CAPPING AND SITE RESTORATION
6.1 50-mil VLDPE Geomembrane 17,400 sf $0.48 $1.43 $0.27 $0 $8,352 $24,882 $4,698 $37,932
6.2 12 ozlsy Cushion Geotextile. Small Areas 1,933 sy $2.19 $0.12 $0.05 $0 $4,234 $232 $87 $4,553
6.3 Clean Sand 2,326 cy $4.00 $0.50 $1.07 $0 $9,304 $1,151 $2,477 $12,933
6.4 Asphalt, 2" Binder, 1" Topping, Small Areas 33,400 sf $1.03 $0.24 $0.30 $0 $34,402 $8,016 $10,020 $52,438

7 POST CONSTRUCTION COST
7.1 Contractor Completion Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400
7.2 Remedial Action Closeout Report 40 hr $35.00 $0 $0 $1,400 $0 $1,400

Subtotal $420,909 $70,811 $87,856 $47,065 $626,641

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $420,909 $69,819 $91.546 $49,042 $631,316

1:\1 Reports\New LoncJon\100706.424 - FS\Appendices\Appendix E\Soil\Alt 8-4.3 rev 12-Q9.JLG.xls\capcost



ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE 8-4.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, LUes, AND MONITORING
Capital Cost

Subtotal

$27,464
$9,155
$6,982
$4,904

$42,091
$7,132

$729,043

$108,139
$72,904

ost
Labor-

$27,464
$9,155

$6,982
$4,904

$4,189 $2,943

$80,990 $128.164 $56,889

-$42,091

$463,000

Subcontract
nit Cost

Material

(excluding transportation and disposal cost)Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G &A on Material Cost @ 10%
G &A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Item

Total Direct Cost

Subtotal

Health & Safety Monitoring @ 3% (includes air quality monitoring)

$910,087

$27,303

Total F"leld Coat

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 15%

$937.390

$187,478
$140.608

TOTAL CAPITAL COST $1,265,476

1:\1 Reports\New London\100706,424 - FS\Appendices\Appendlx E\Soil\A1l 8-4,3 rev 12-09,JLG,xls\capcost



ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-4.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, lUCS, AND MONITORING
ANNUAL COST

Item I Item Cost I llemCosl
Years 3&4

Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$22,272

$2,800

$5,000

$30,072

$3,007

$33,079

$11,136

$1,400

$5,000

$17,536

$1,754

$19,290

$10,488

$5,568

$700

$5,000

$1,000

$11,268 $11,488

$1,127 $1,149

$12,395 $12,636 $25,300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for TPH and lead.

Annual LUC inspection

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Soil\Alt 5-4.3 rev 12-Q9.JLG.xls\anuloosCNEW 1/15/2010; 11:32 AM



Annual-- -~otalYe---ar--- Annual Discount
- - --

Present
Cost Cost Rate at 7% Worth

0 1,2 5,476 1,265,476 1.000 1,265,476
1 $45,716 $45,716 0.935 $42,744
2 $45,716 $45,716 0.873 $39,910
3 $31,926 $31,926 0.816 $26,052
4 $31,926 $31,926 0.763 $24,360
5 $50,331 $50,331 0.713 $35,886
6 $25,031 $25,031 0.666 $16,671
7 $25,031 $25,031 0.623 $15,594
8 $25,031 $25,031 0.582 $14,568
9 $25,031 $25,031 0.544 $13,617
10 $50,331 $50,331 0.508 $25,568
11 $25,031 $25,031 0.475 $11,890
12 $25,031 $25,031 0.444 $11,114
13 $25,031 $25,031 0.415 $10,388
14 $25,031 $25,031 0.388 $9,712
15 $50,331 $50,331 0.362 $18,220
16 $25,031 $25,031 0.339 $8,486
17 $25,031 $25,031 0.317 $7,935
18 $25,031 $25,031 0.296 $7,409
19 $25,031 $25,031 0.277 $6,934
20 $50,331 $50,331 0.258 $12,985
21 $25,031 $25,031 0.242 $6,058
22 $25,031 $25,031 0.226 $5,657
23 $25,031 $25,031 0.211 $5,282
24 $25,031 $25,031 0.197 $4,931
25 $50,331 $50,331 0.184 $9,261
26 $25,031 $25,031 0.172 $4,305
27 $25,031 $25,031 0.161 $4,030
28 $25,031 $25,031 0.150 $3,755
29 $25,031 $25,031 0.141 $3,529
30 $50,331 $50,331 0.131 $6,593--

TOTAL PRESENT WORTH $1,678,919

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Soil\Alt S-4.3 rev 12·09.JLG.x1s\pwa
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-4.4IN SITU TREATMENT (ENHANCED BIOREMEDIATION AND STABILIZATIONISOLIDIFICATION) TO MEET VC DECs AND PMCs, LUCs, AND MONITORING
Capital Cost

nil ost ost
Item Subcontract Material Labor Subcontract Labor EquipmentH Subtotal

1 L I
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2.100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2.400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead. SPLP Lead) 1 Is $2,050.00 $2,050 $0 $0 $0 $2.050
2.6 Evaluate Data. Prepare Report. and Upload to NIRIS 1 ea $22.000.00 $22.000 $0 $0 $0 $22.000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Storage Trailer (1) 1 mo $99.00 $0 $0 $0 $99 $99
3.2 Underground Utility Clearances 1 Is $3.500.00 $3.500 $0 $0 $0 $3,500
3.3 Construction'Survey 1 day $2.125.00 $2,125 $0 $0 $0 $2,125
3.4 Large Diameter Auger MobilizationlDemobilization 1 ea $100.000.00 $100.000 $0 $0 $0 $100,000
3.5 Backhoe Mobilization/Demobilization 2 ea $85.00 $261.00 ## $0 $170 $522 $692 m09-01 5436.50-
3.6 Temporary Fencing 1 Is $500.00 $0 $500 $0 $0 $500
3.7 Field Construction Mgt. (1 person) 20 day $200.00 $350.00 $0 $4,000 $7,000 $0 $11,000
3.8 Site Health & Safety and ONQC 20 day $200.00 $325.00 $0 $4.000 $6,500 $0 $10.500
4 IN-SITU TREATMENT

4.1 Pavement Removal 3,711 sy $2.22 $1.63 $3.85 $0 $8.239 $6,049 $14,288 $28.576
4.2 Off Site Transportation & Recycling. Asphalt 464 tons $19.50 $9,038 $0 $0 $0 $9,038
4.3 Bioremediation Treatability Test 1 Is $20.000.00 $20,000 $0 $0 $0 $20,000
4.4 Stabilization Treatability Test 1 Is $5.000.00 $5,000 $0 $0 $0 $5,000
4.5 Utility Relocation - Storm and Sanitary sewer Unes 1 Is $50,000.00 $50,000 $0 $0 $0 $50,000
4.6 Auger - Deep Soil Cement Mixing 3,061 cy $60.00 $183,660 $0 $0 $0 $183,660
4.7 Backhoe - Shallow ORC Soil Mixing 1,037 cy $35.00 $36,295 $0 $0 $0 $36,295
4.80RC 8,360 Ib $9.00 $75.240 $0 $0 $0 $75,240
4.9 Post-Treatment Soil Testing - SPLP 4 ea $119.00 $10.00 $476 $40 $0 $0 $516

4.10 Off Site Transportation & Disposal. Excess Stab. Soil 158 tons $25.00 $3.938 $0 $0 $0 $3,938
5 BACKFILL AND SITE RESTORATION

5.1 Asphalt. 2" Binder, 1" Topping. Small Areas 33,400 sf $1.03 $0.24 $0.30 $0 $34,402 $8,016 $10,020 $52,438

6 POST CONSTRUCTION COST
6.1 Contractor Completion Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100
6.2 Remedial Action Closeout Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100

Subtotal $516,872 $51.351 $40.162 $25,099 $633.483

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $516,872 $50,632 $41.849 $26,153 $635,505

Overhead on Labor Cost @ 30% $12,555 $12,555
G & A on Labor Cost @ 10% $4.185 $4,185

G& A on Material Cost @ 10% $5.063 $5,063
G &A on Equipment Cost @ 10% $2,615 $2.615

G & A on Subcontract Cost @ 10% $51.687 $51,687
Tax on Materials and Equipment Cost @ 6% $3.038 $1.569 $4,607

Total Direct Cost $568,559 $58.733 $58,588 $30,337 $716,218

Indirects on Total Direct Cost @ 30% (exctuding transportation and disposal cost) $210,973
Profit on Total Direct Cost @ 10% $71,622

1:\1 Reports\New London\loo706.424 - FS\Appendices\Appendix E\Soil\Alt S-4.4 rev 12-Q9.JLG.xls\capcost



SubtotalLabor
st

Subcontract
nit Cost

MaterialItem

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-4.4 IN SITU TREATMENT (ENHANCED BIOREMEDIATION AND STABILIZATIONISOLIDIFICATION) TO MEET IIC DECs AND PMCs, LUCs, AND MONITORING
Capital Cost

Subtotal

Health & Safety Monitoring @ 3% (Includes air quality monitoring)

$998,812

$29,964

Total Field Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 15%

$1,028,776

$205,755
$154,316

TOTAL CAPITAL COST $1,388,848

1:\1 Reports\New London\100706.424 - FS\AppendiceslAppendlx E\8011\Alt 8-4.4 rev 12-09.JLG.xls\capcost



4localions. Analyze 3 for PAHs and 1 for ETPH.

4 locations at Year 1. Half-day geoprobe plus labor to sample.$2,581

$730

Soil Sampling

Soil Analysis

Item I Item Cost I Item Cost I Item Cost I Item Cost I Item Cost - J Item Cost I Notes

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECncUT
ALTERNAllVE 8-4.4 IN SITU mEATMENT (ENHANCED BIOREMEDIATION AND STABILIZAll0NlSOLIDIFICATlON) TO MEET UC DECs AND PMCs, LUCs, AND MONITORING
ANNUAL COST

Pavement Maintenance

Groundwater Sampling

Groundwater Analysls

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$3,311

$331

$3,642

$22,272

$2,600

$5,000

$30,072

$3,007

$33,079

$11,136

$1,400

$5,000

$17,536

$1,754

$19,290

$10,488

$5,568

$700

$5,000

$1,000

$11,268 $11,488

$1,127 $1,149

$12,395 $12,636 $25,300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
AmuaJly Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for TPH and lead.

Annual LUC inspection

I:\! Reports\New London\1OO706.424 - FS\Appendices\Appendlx E\Soil\Alt S-4.4 rev 12-09.JLG.lds\anuicost_NEW 1/15/2010; 11 :32 AM



ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-4.4 IN SITU TREATMENT (ENHANCED BIOREMEDIATION AND STABILIZATION/SOLIDIFICATION)
TO MEET VC DECs AND PMCs, LUCs, AND MONITORING
PRESENT WORTH ANALYSIS

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

,388,84
$49,358
$45,716
$31,926
$31,926
$50.331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25.031
$25,031
$50,331

,~88,848

$49,358
$45,716
$31,926
$31,926
$50,331
$25,031
$25,031
$25,031
$25.031
$50,331
$25.031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50.331
$25,031
$25,031
$25,031
$25,031
$50,331

TOTAL PRESENT WORTH

1~388,84

$46,149
$39,910
$26,052
$24,360
$35,886
$16,671
$15,594
$14,568
$13,617
$25,568
$11,890
$11,114
$10,388
$9,712

$18,220
$8,486
$7,935
$7,409
$6,934
$12,985
$6,058
$5,657
$5,282
$4,931
$9,261
$4,305
$4,030
$3,755
$3,529
$6,593

$1,805,696
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-4.5 EXCAVATION TO MEET IIC DEC AND PMC, OFF-5ITE TREATMENT (LTTD AND STABILIZATION /sOLIDIFICATION) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Ca ital Cost

nifCost ExtendeOCOSl
Item Subcontract Material Labor Subcontract Material Labor Subtotal

1 T
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE·DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 Is $2,050.00 $2,050 $0 $0 $0 $2,050
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $22,000.00 $22,000 $0 $0 $0 $22,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 2 mo $375.00 $0 $750 $0 $0 $750
3.2 Field Office Support 2 mo $240.00 $0 $480 $0 $0 $480
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 2 mo $230.00 $0 $460 $0 $0 $460
3.6 Underground Utility Clearances 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.7 Construction Survey Support 2 day $1,050.00 $2,100 $0 $0 $0 $2,100
3.8 Equipment Mobilization/Demobilization, 70 to 150 HP 6 ea $64.00 $117.00 $0 $0 $384 $702 $1,086
3.9 Site Superintendent 44 day $355.00 $0 $0 $15,620 $0 $15,620

3.10 Site Health & Safety and QAlQC 44 day $325.00 $0 $0 $14,300 $0 $14,300
3.11 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419

4 DECONTAMINATION
4.1 Decontamination Services 2 mo $5,045.46 $0 $0 $0 $10,091 $10,091
4.2 Equipment Decon Pad 2 Is $1,750.00 $1,500.00 $425.00 $0 $3,500 $3,000 $850 $7,350
4.3 Decon Water 2,000 gal $0.20 $0 $400 $0 $0 $400
4.4 Decon Water Storage Tank, 6,000 gallon 2 mo $784.24 $0 $0 $0 $1,568 $1,568
4.5 Clean Water Storage Tank, 4,000 gallon 2 mo $705.22 $0 $0 $0 $1,410 $1,410
4.6 Disposal of Decon Waste (liqUid & solid) 2 mo $950.00 $1,900 $0 $0 $0 $1,900
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal, bituminous driveways 3,711 sy $2.22 $1.63 $3.85 $0 $8,239 $6,049 $14,288 $28,576
5.2 Excavator, 1/2 cy Capacity 2 mo $13,050.40 $7,087.20 $0 $0 $26,101 $14,174 $40,275
5.3 Site Labor, (1 laborer) 2 mo $5,561.60 $0 $0 $11,123 $0 $11,123
5.4 Tractor Loader 1 to 1·1/4 cy 2 mo $10,058.40 $4,383.00 $0 $0 $20,117 $8,766 $28,883
5.5 Characterization/Offsite Disposal Soil Testing 41 ea $478.80 $10.00 $19,631 $410 $0 $0 $20,041
5.6 Confirmation Testing - Lead, PAH, TPH, & TCLP Lead, 14 ea $957.60 $13,406 $0 $0 $0 $13,406
5.7 Off Site Transportation & Disposal, High PAHs, High TPI 1,556 tons $100.00 $155,550 $0 $0 $0 $155,550
5.8 Off Site Transportation & Disposal, High Lead 4,592 tons $120.00 $550,980 $0 $0 $0 $550,980
5.9 Off Site Transportation & Recycling, Asphalt 464 tons $19.50 $9,038 $0 $0 $0 $9,038
6 BACKFILL AND SITE RESTORATION

6.1 Clean Backfill 4,098 cy $8.00 $0 $32,784 $0 $0 $32,784
6.2 Tractor Loader 1 to 1·1/4 cy 1 wk $2,286.00 $1,195.00 $0 $0 $2,286 $1,195 $3,481
6.3 Vibrating Roller, 2-Drum, 7.5 HP, 1/2 time Operator 1 wk $1,143.00 $613.00 $0 $0 $1,143 $613 $1,756
6.4 Vibratory Plate, 1/2 time Operator 1 wk $632.00 $114.00 $0 $0 $632 $114 $746
6.5 Asphalt, 2' Binder, l' Topping, Small Areas 33,400 sf $1.03 $0.24 $0.30 $0 $34,402 $8,016 $10,020 $52,438
7 POST CONSTRUCTION COST

7.1 Contractor Completion Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100
7.2 Remedial Action Closeout Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100

Subtotal $783,205 $83,700 $121,308 $64,473 $1,052,687

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $783,205 $82,528 $126,403 $67,181 $1,059,318
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-4.5 EXCAVATION TO MEET VC DEC AND PMC, OFF·SITE TREATMENT (LTTD AND STABILIZATION /SOLIDIFICATION) AND DISPOSAL (LANDFlLLlNG), LUCs, AND MONITORING
Capital Cost

Subtotal

$37,921
$12,640
$8,253
$6,718

$78,321
$8,983

$1,212,153

$148,405
$121,215

ost
Labor-

$37,921
$12,640

$8,253
$6,718

$4,952 $4,031

$95,732 $176,965 $77,930

$78,321

$861,526

Subcontract
nit Cost

Material

(excluding transportation and disposal cost)

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G &A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Item

Indirects on Total Oirect Cost @ 30%
Profit on Total Direct Cost @ 10%

Total Direct Cost

Subtotal $1,481,774

Health & Safety Monitoring @ 3% (includes air quality monitoring) $44,453

Total Field Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 10%

$1,526,227

$305,245
$152,623

TOTAL CAPITAL COST $1,984,095
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Item I - Item Cost I _. Item Cost I Item Cost I Item Cost I Item Cost I Notes
Years 3& 4

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE $-4.5 EXCAVATION TO MEET UC DEC AND PMC, OFF·SITE TREATMENT (LTTD AND STABILIZATION 1S0UDIFICATlON) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
ANNUAL COST

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$22,272

$2,800

$5,000

$30,072

$3,007

$33,079

$11,136

$1,400

$5,000

$17,536

$1,754

$19,290

$10,488

$5,568

$700

$5,000

$1,000

$11,268 $11,488

$1,127 $1,149

$12,395 $12.636 $25,300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for TPH and lead.

Annual LUC inspection
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1~984,095

$42,744
$39,910
$26,052
$24,360
$35,886
$16,671
$15,594
$14,568
$13,617·
$25,568
$11,890
$11,114
$10,388
$9,712

$18,220
$8,486
$7,935
$7,409
$6,934
$12,985
$6,058
$5,657
$5,282
$4,931
$9,261
$4,305
$4,030
$3,755
$3,529
$6,593

1,9~4~95

$45,716
$45,716
$31,926
$31,926
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031

. $25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331

$45,716
$45,716
$31,926
$31,926
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331
$25,031
$25,031
$25,031
$25,031
$50,331

~,984,095

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-4.5 EXCAVATION TO MEET IIC DEC AND PMC, OFF-SITE TREATMENT (LITO AND
STABILIZATION ISOLIDIFICATlON) AND DISPOSAL (LANDFILLlNG), LUCs, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $2,397,538
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

ALTERNATIVE S-4.6 EXCAVATION TO MEET RESIDENTIAL DECs AND PMCs, ON-5ITE DEWATERING, AND OFF-5ITE TREATMENT (LITO AND SOLIDIFICATION/STABILIZATION) AND DISPOSAL
(LANDFILLING)
Capital Cost

nil ost osl
Item Subcontract Material Labor Equipment Subcontract Labor Equipment

I
1.1 Prepare Documents & Plans including Permits 200 hr $35.00 $0 $0 $7.000 $0 $7.000
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-u~ 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operato. 1 day $2.400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead; 1 Is $2,050.00 $2,050 $0 $0 $0 $2,050
2.6 Evaluate Data, Prepare Report, and Upload to NIR'~ 1 ea $22,000.00 $22,000 $0 $0 $0 $22,000

3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORl
3.1 Office Trailer 5 mo $375.00 $0 $0 $0 $1.875 $1.875
3.2 Field Office Support 5 mo $155.00 $0 $775 $0 $0 $775
3.3 Storage Trailer (1) 5 mo $99.00 $0 $0 $0 $495 $495
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1.500
3.5 Site Utilities 5 mo $150.00 $750 $0 $0 $0 $750
3.6 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.7 Equipment Mobilization/Demobilization 8 ea $85.00 $261.00 $0 $0 $680 $2,088 $2.768
3.8 Site Superintendent 110 day $355.00 $0 $0 $39.050 $0 $39.050
3.9 Site Health & Safety and QAlQC 110 day $325.00 $0 $0 $35,750 $0 $35,750

3.10 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
3.11 Dewatering Pad, 40' X 40' • twe 3.200 sf $5.62 $0.85 $1.24 $0 $17,984 $2,720 $3,968 $24.672
3.12 Maintain Dewatering Pad, Repl!lce Top 5x Eact 11,200 sf $0.32 $0.11 $0.13 $0 $3.584 $1,232 $1,456 $6.272

4 DECONTAMINATION
4.1 Decontamination Services 5 mo $5,045.46 $0 $0 $0 $25,227 $25.227
4.2 Equipment Decon Pad 1 'S $1,750.00 $1.500.00 $425.00 $0 $1.750 $1,500 $425 $3,675
4.3 Decon Water 5,000 gal $0.20 $0 $1,000 $0 $0 $1.000
4.4 Decon Water Storage Tank. 6,000 gallon 5 mo $784.24 $0 $0 $0 $3.921 $3,921
4.5 Clean Water Storage Tank, 4,000 gallon 5 mo $705.22 $0 $0 $0 $3,526 $3.526
4.6 Disposal of Decon Waste (liquid & solid) 5 mo $950.00 $4,750 $0 $0 $0 $4,750

5 SHEET PILING, EXCAVATION, DEWATERING, AND DISPOSAL
5.1 Pavement Removal 6.667 sy $2.22 $1.63 $3.85 $0 $14,800 $10,867 $25,667 $51,333
5.2 Excavator, 2 CY Capacity 5 mo $12,064.80 $17,678.20 $0 $0 $60,324 $88,391 $148.715
5.3 Site Labor, (3 laborers) 5 mo $16,684.80 $0 $0 $83,424 $0 $83,424
5.4 Sheet Piles, 1450' x 15', tiebacks, drive, extract & salvag 18.000 sf $8.48 $6.96 $9.15 $0 $152,550 $125,280 $164,700 $442.530
5.5 FE Loader 31/2 to 5 c~ 5 mo $9,288.40 $13.544.60 $0 $0 $46,442 $67,723 $114.165
5.6 Crane, 25 Ton with Clamshell Bucket, 1 C'l' 2.5 mo $12,262.80 $4,490.91 $0 $0 $30,657 $11.227 $41.884
5.7 Characterization 5011 Testing - Lead, TCLP. PAH, ETPH 58 ea $478.80 $10.00 $27,770 $580 $0 $0 $28,350
5.8 Confirmation Soil Testing - SPLP, Lead, ETPH, PAH, ra 26 ea $957.60 $24,898 $0 $0 $0 $24,898
5.9 Off Site Transportation & Disposal, Lead < 1000 mg/k, 13,122 tons $40.00 $524,880 $0 $0 $0 $524.880

5.10 Off Site Transportation & Disposal, High Lead Soi 6,303 tons $120.00 $756,360 $0 $0 $0 $756.360
5.11 Off Site Transportation & Disposal, High TPH or PAH Sc 5,181 tons $100.00 $518,100 $0 $0 $0 $518,100
5.12 Off Site Transportation & Recycling, Asphalt 834 tons $19.50 $16,263 $0 $0 $0 $16.263
5.13 Centrifugal 15 gpm 1 HP Pump, to Treatment, 2 for 2 me 2 mo $2.211 $636 $0 $4,423 $1,271 $0 $5.694
5.14 5,000 Ib LIquid-Phase GAC Adsorption Units 4 ea $24,600.00 $0 $98,400 $0 $0 $98,400
5.15 Replace GAC 160,000 Ib $2.00 $0 $320,000 $0 $0 $320.000
5.16 Bag Filter System 4 ea $14.000.00 $225.00 $0 $56,000 $900 $0 $56,900
5.17 Replace Filter Bags 544 ea $60.00 $0 $32,640 $0 $0 $32.640
5.18 Diaphragm Pump, from Treatment to Sewer. 2 for 2 me 4 mo $542.48 $0 $0 $0 $2,170 $2,170
5.19 Piping, 2" PVC, from Treatment to Storm Sewe 400 ft $0.51 $0.72 $0 $204 $288 $0 $492

6 BACKFILL AND SITE RESTORATION
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$4,200
$4,200

$821,302
$455,803

$178,593
$59,531
$82,208
$54,503

$194,432
$82,026

$3,906,734

$4,558,027

$3,872,443

nffCOsf- ------ ~- -- Extendeo COsl

Subcontract Material Labor Equipment Material

.0 126,784
$9,288.40 $13,544.60 $0
$10,058.40 $2,494.40 $0

$297.00 $0
$31.50 $0
$75.00 $0

hr $35.00 $0 $0 $4,200 $0
hr $35.00 $0 $0 $4,200 $0

$1,944,318 $833,749 $571,313 $523,063

100.0% 98.6% 104.2% 104.2%

$1,944,318 $822,076 $595,309 $545;032

$178,593
$59,531

$82,208
$54,503

$194,432
$49,325 $32,702

$2,138,749 $953,609 $833,432 $632,237

(excluding transportation and disposal cost;

120
120

Item

Total Direct Cost

Overhead on Labor Cost @ 30%
G & A on Labor Cost@ 10%

G & A on Material Cost @ 10%
G &A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Indlrects on Total Direct Cost @ 30%
Profit on Total Direct Cost@ 10%

Subtotal

Local Area Adjustmenta

Subtotal

XCleanBaci
6.2 FE Loader 3112 to 5 cy, twe
6.3 Vibrating Roller, 2-Drum, 7.5 HP
6.4 Vibratory Plate for use around Utllitle~

6.5 Top Dress Soil
6.6 Site Restoration, seed, fertilization, mulct

7 POST CONSTRUCTION COST
7.1 Contractor Completion Repon
7.2 Remedial Action Closeout Repol1

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

ALTERNATIVE S-4.6 EXCAVATION TO MEET RESIDENTIAL DECs AND PMCs, ON-8ITE DEWATERING, AND OFF-8ITE TREATMENT (LTTD AND SOLIDIFICATION/STABILIZATION ) AND DISPOSAL
(LANDFILLING)
Capital Cost

Subtotal

Health & Safety Monitoring @ 2% (inclUdes air quality monitoring)

$5,835,131

$116,703

Total Field Cost $5,951,834

Contingency on Total Field Costs@ 20%
Engineering on Total Field Cost@ 10%

$1,190,367
$595,183

TOTAL CAPITAL COST $7,737,384
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APPENDIX E.1.5 
 

ZONE 5 
 
 

ALTERNATIVES S-5.1, S-5.2, S-5.3, S-5.4, and S-5.5 



NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-5.1: NO ACTION
Annual Cost

1/15/2010 11 :33 AM

Item

Five-Year Review

Subtotal

Contingency @ 10%

TOTAL

$23,000

$23,000

$2,300

$25,300

Notes
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NAVAL SUBMARINE BASE NEW LONDON 1/15/2010 11:33AM
GROTON, CONNECTICUT
ALTERNATIVE 5-5.1: NO ACTION
Present Worth Anal sis

aplta Annual Total Year Annual Discount
Cost Cost Cost Rate at 7%

0 $0 1.000
.1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.816 $0
4 $0 0.763 $0
5 $25,300 $25,300 0.713 $18,039
6 $0 0.666 $0
7 $0 0.623 $0
8 $0 0.582 $0
9 $0 0.544 $0
10 $25,300 $25,300 0.508 $12,852
11 $0 0.475 $0
12 $0 0.444 $0
13 $0 0.415 $0
14 $0 0.388 $0
15 $25,300 $25,300 0.362 $9,159
16 $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19 $0 0.277 $0
20 $25,300 $25,300 0.258 $6,527
21 $0 0.242 $0
22 $0 0.226 $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $25,300 $25,300 0.184 $4,655
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $25,300 $25,300 0.131 $3,314

TOTAL PRESENT WORTH $54,547
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ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-5.2: LUCs and Monltorlnll
CAPITAL COST

Item

PRO~TP-LAN

1.1 Prepare Documents & Plans inclUding PermitslVarlances
1.2 Prepare LUC RD Documents
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-u~

2.2 Travel & Mob
2.3 Geoprobe - Equipment and OperatOl
2.4 Supplies & PID
2.5 Soil Sample Analysis (Lead, SPLP Lead;
2.6 Evaluate Data, Prepare Report, and Upload to NIRI~

3 FIELD SUPPORT
3.1 Construction Survey Support

Subtotal

Local Area Adjustments

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost @ 10%

G & A on Equipment Cost @ 10%

Total Direct Cost

'ndlrects on Total Direct Cost @ 0%
Profit on Total Direct Cost@ 10%

Subtotal

Health & Safety Monitoring @ 0%

Total Field Cost

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @ 0%

TOTAL COST

140 hr
60 hr

1.5 days
1 Is $550.00
1 day $2,400.00
1 day $600.00
1 Is $805.00
1 ea $7,000.00

day $1,050.00

SUbtotal
Cluur I c4u1pmt::m I

$35.00 $0 $0 $4,900 $0 $4,900
$35.00 $0 $0 $2,100 $0 $2,100

$350.00 $0 $0 $525 $0 $525
$550 $0 $0 $0 $550

$2,400 $0 $0 $0 $2,400
$600 $0 $0 $0 $600
$805 $0 $0 $0 $805

$7,000 $0 $0 $0 $7,000

$1,050 $0 $0 $0 $1,050

$12,405 $0 $7,525 $0 $19,930

100.0% 98.6% 104.2% 104.2%

$12,405 $0 $7,841 $0 $20,246

$2,352 $2,352
$784 $784

$0 $0
$1,241 $1,241

$0 $0

$13,646 $0 $10,977 $0 $24.623

$0
~462

$27,085

__$0

$27,085

$0
$0

$27,085
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ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-5.2: LUCs and Monitoring
ANNUAL COST

Item I ItemCosl I Item Cost
Years 1 & 2 Years3&4

Pavement Malntenane

Groundwater Sampling $22,272 $11,136

Groundwater Analysis $2.016 $1,008

Groundwater Reporl $5,000 $5,000

Inspection

Site Review -
SUbtotal $29.288 $17,144

Contingency at 10% $2,929 $1.714

TOTAL $32,217 $18,858

$691

$5,568

$504

$5.000

$1,000

$11,072 $1,691

$1.107 $169

$12,179 $1,860

Notes

Repave 10% of contaminated areas yearly

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. AnalysIs for TPH.

Annual LUC inspection

$23,000

$2,300

$25.300
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ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-5.2: LUCs and Monitoring
PRESENT WORTH ANALYSIS

Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 7% Worth

0 27,085 27,085 1.000 27,085
1 $34,077 $34,077 0.935 $31,862
2 $34,077 $34,077 0.873 $29,749
3 $20,718 $20,718 0.816 $16,906
4 $20,718 $20,718 0.763 $15,808
5 $39,339 $39,339 0.713 $28,049
6 $14,039 $14,039 0.666 $9,350
7 $14,039 $14,039 0.623 $8,746
8 $14,039 $14,039 0.582 $8,171
9 $14,039 $14,039 0.544 $7,637
10 $39,339 $39,339 0.508 $19,984
11 $14,039 $14,039 0.475 $6,669
12 $14,039 $14,039 0.444 $6,233
13 $14,039 $14,039 0.415 $5,826
14 $14,039 $14,039 0.388 $5,447
15 $39,339 $39,339 0.362 $14,241
16 $14,039 $14,039 0.339 $4,759
17 $14,039 $14,039 0.317 $4,450
18 $14,039 $14,039 0.296 $4,156
19 $14,039 $14,039 0.277 $3,889
20 $39,339 $39,339 0.258 $10,149
21 $14,039 $14,039 0.242 $3,397
22 $14,039 $14,039 0.226 $3,173
23 $14,039 $14,039 0.211 $2,962
24 $14,039 $14,039 0.197 $2,766
25 $39,339 $39,339 0.184 $7,238
26 $14,039 $14,039 0.172 $2,415
27 $14,039 $14,039 0.161 $2,260
28 $14,039 $14,039 0.150 $2,106
29 $14,039 $14,039 0.141 $1,980
30 $39,339 $39,339 0.131 $5,153

TOTAL PRESENT WORTH $302,617

S:\New London - Cory Rich - A\CT0424\Final Report\Revised IP Files\Appendices\Appendix E\SoilULG Modified\Alt 8-5.2 rev 12.Q9.JLG\pwa
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ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-5.3 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET VC DECs AND PMC., LUCs, AND MONITORING
Ca ital Cost

nit st
----- --------------- ..._--

Extended Cost
Item Subcontract Material Labor Subcontract Material Labor Equioment8 Subtotal

1 JE I
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans Including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE·DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe • Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 Is $805.00 $805 $0 $0 $0 $805
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Storage Trailer (1) 1 mo $99.00 $0 $0 $0 $99 $99
3.2 Underground Utility Clearances 1 Is $3,500.00 $3,500 $0 $0 $0 $3,500
3.3 Construction Survey 1 day $2,125.00 $2,125 $0 $0 $0 $2,125
3.4 Mobilization/Demobilization for Shallow Soil Mixing 1 ea $30,000.00 $30,000 $0 $0 $0 $30,000
3.5 Temporary Fencing 1 Is $500.00 $0 $500 $0 $0 $500
3.6 Field Construction Mgt. (1 person) 3 day $200.00 $350.00 $0 $600 $1,050 $0 $1,650
3.7 Site Health & Safety and QAlQC 3 day $200.00 $325.00 $0 $600 $975 $0 $1,575
4 IN-SITU TREATMENT

4.1 Pavement Removal 244 sy $2.22 $1.63 $3.85 $0 $543 $398 $941 $1,882
4.2 Off Site Transportation & Recycling, Asphalt 15 Ions $19.50 $293 $0 $0 $0 $293
4.3 Treatability Test 1 Is $20,000.00 $20,000 $0 $0 $0 $20,000
4.4 Utility Relocation - Sanitary Sewer 1 Is $10,000.00 $10,000 $0 $0 $0 $10,000
4.5 Backhoe· Shallow Soil Mixing 234 cy $35.00 $8,190 $0 $0 $0 $8,190
4.60RC 48,550 Ib $9.00 $436,950 $0 $0 $0 $436,950
5 BACKFILL AND SITE RESTORATION

5.1 Asphalt, 2" Binder, 1" Topping, Small Areas 2,200 sf $1.03 $0.24 $0.30 $0 $2,266 $528 $660 $3,454

6 POST CONSTRUCTION COST
6.1 Contractor Completion Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100
6.2 Remedial Action Closeout Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100

Subtotal $522,413 $4,509 $15,026 $1,700 $543,648

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $522,413 $4,446 $15,658 $1,772 $544,287

Overhead on Labor Cost @ 30% $4,697 $4,697
G & A on Labor Cost @ 10% $1,566 $1,566

G & A on Material Cost @ 10% $445 $445
G & A on Equipment Cost @ 10% $177 $177

G & A on Subcontract Cost @ 10% $52,241 $52,241
Tax on Materials and Equipment Cost @ 6% $267 $106 $373

Total Direct Cost $574,654 $5,157 $21,921 $2,055 $603,786

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost) $181,048
Profit on Total Direct Cost @ 10% ___$60,379

Subtotal $845,213

Health & Safety Monitoring (» 3% (Includes air quality monitoring) $25,356

1:\1 Reports\New London\1oo706.424 - FS\Appendlces\Appendix E\Soil\Alt S-5.3 rev 12.Q9.JLG.xls\capcost
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Subcontract
nit Cost

MaterialItem
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ZONE 5, LOWER SUBASE
NAVAl SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
AlTERNATIVE 8-5.3 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET UC DEC' AND PMCs, LUCs, AND MONITORING
Capital Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 15%

$174,114
$130,585

TOTAL CAPITAL COST $1,175,268
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Notes

1 location at Year 1. Half-day geoprobe plus labor to sample.$2,580

Item

SOil Sampling

ZONE 5, LOWER SUBASE
NAVAl SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
AlTERNA11VE 8-5.3 IN SITU TREATMENT (ENHANCED BIOREMEDIA11ON) TO MEET VC DEC. AND PMC., LUC., AND MONITORING
ANNUAl COST

Soil Analysis $100 1 location. Analysis for ETPH

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Grolnlwater Report

Inspection

S~eReview

SlbIotal

Contingency at 10%

TOTAl

$2,680

$268

$2,948

$22,272

$2,016

$5,000

$29,288

$2,929

$32,217

$11,136

$1,008

$5,000

$17,144

$1,714

$18,858

$691

$5,568

$504

$5,000

$1,000

$11,072 $1,691

$1,107 $169

$12,179 $1,860 $25,300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi·Annually Years 3 & 4,
Annually Years 5 through 30. labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi·Annuaily Years 3 & 4,
Annually Years 5 through 30. Analysis for TPH.

Annual LUC inspection
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ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-5.3IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET IIC DECs AND PMCs, LUCs,
AND MONITORING
PRESENT WORTH ANALYSIS

{)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

1;175,
$37,025
$34,077
$20,718
$20,718
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339

1,175,268
$37,025
$34,077
$20,718
$20,718
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339

TOTAL PRESENT WORTH

Present
Worth

1-;-f75,268
$34,618
$29,749
$16,906
$15,808
$28,049
$9,350
$8,746
$8,171
$7,637

$19,984
$6,669
$6,233
$5,826
$5,447
$14,241
$4,759
$4,450
$4,156
$3,889
$10,149
$3,397
$3,173
$2,962
$2,766
$7,238
$2,415
$2,260
$2,106
$1,980
$5,153

$1,453,557
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ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-5.4 EXCAVATION TO MEET IIC DEC AND PMC, OFF·SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Ca ital Cost

nrt st ost
Item Subcontract Material Labor Subcontract Labor EquipmentR Subtotal

l-PR TP
1.1 Prepare lUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (lead, SPlP lead) 1 Is $805.00 $805 $0 $0 $0 $805
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 0.5 mo $375.00 $0 $188 $0 $0 $188
3.2 Field Office Support 0.5 mo $240.00 $0 $120 $0 $0 $120
3.3 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.4 Site Utilities 0.5 mo $230.00 $0 $115 $0 $0 $115
3.5 Underground Utility Clearances 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.6 Construction Survey Support 1 day $1,050.00 $1,050 $0 $0 $0 $1,050
3.7 Equipment Mobilization/Demobilization, 70 to 150 HP 6 ea $64.00 $117.00 $0 $0 $384 $702 $1,086
3.8 Site Superintendent 14 day $355.00 $0 $0 $4,970 $0 $4,970
3.9 Site Health & Safety and QAlQC 14 day $325.00 $0 $0 $4,550 $0 $4,550

3.10 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
4 DECONTAMINATION

4.1 Decontamination Services 0.5 mo $5,045.46 $0 $0 $0 $2,523 $2,523
4.2 Equipment Decon Pad 0.5 Is $1,750.00 $1,500.00 $425.00 $0 $875 $750 $213 $1,838
4.3 Decon Water 5,000 gal $0.20 $0 $1,000 $0 $0 $1,000
4.4 Decon Water Storage Tank, 6,000 gallon 0.5 mo $784.24 $0 $0 $0 $392 $392
4.5 Clean Water Storage Tank, 4,000 gallon 0.5 mo $705.22 $0 $0 $0 $353 $353
4.6 Disposal of Decon Waste (liquid & solid) 0.5 mo $950.00 $475 $0 $0 $0 $475
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal, bituminous driveways 244 sy $2.22 $1.63 $3.85 $0 $543 $398 $941 $1,882
5.2 Excavator, 1/2 cy Capacity 1 wk $2,966.00 $1,973.00 $0 $0 $2,966 $1,973 $4,939
5.3 Site Labor, (1 laborer) 1 wk $1,264.00 $0 $0 $1,264 $0 $1,264
5.4 Tractor Loader 1 to 1-1/4 cy 1 wk $2,286.00 $1,195.00 $0 $0 $2,286 $1,195 $3,481
5.5 Characterization/Offsite Disposal SoilTesting 28 ea $100.80 $10.00 $2,822 $280 $0 $0 $3,102
5.6 Confirmation Testing - ETPH Rapid Turn 3 ea $201.60 $605 $0 $0 $0 $605
5.7 Off Site Transportation & Disposal, High TPH 351 tons $100.00 $35,100 $0 $0 $0 $35,100
5.8 Off Site Transportation & Recycling, Asphalt 15 tons $19.50 $293 $0 $0 $0 $293
6 BACKFILL AND SITE RESTORATION

6.1 Clean Backfill 234 cy $8.00 $0 $1,872 $0 $0 $1,872
6.2 Tractor Loader 1 to 1-1/4 cy 1 day $457.20 $322.00 $0 $0 $457 $322 $779
6.3 Vibrating Roller, 2-Drum, 7.5 HP, 1/2 time Operator 1 day $228.60 $189.60 $0 $0 $229 $190 $418
6.4 Vibratory Plate, 1/2 time Operator 1 day $126.40 $32.00 $0 $0 $126 $32 $158
6.5 Asphalt, 2" Binder, 1" Topping, Small Areas 2,200 sf $1.03 $0.24 $0.30 $0 $2,266 $528 $660 $3,454

7 POST CONSTRUCTION COST
7.1 Contractor Completion Report 20 hr $35.00 $0 $0 $700 $0 $700
7.2 Remedial Aclion Closeout Report 20 hr $35.00 $0 $0 $700 $0 $700

Subtotal $54,700 $9,533 $28,646 $10,176 $103,055

Local Area Adjustments 100.0010 98.6% 104.2% 104.2%

Subtotal $54,700 $9,400 $29,849 $10,603 $104,552
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ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT
ALTERNATIVE S-5.4 EXCAVATION TO MEET IIC DEC AND PMC, OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLlNG), LUCs, AND MONITORING
Capital Cost

$8,955
$2,985

$940
$1,060
$5,470
$1,200

Subtotal

$125,162

$26,788
$12,516

Subcontract

$940
$1,060

$5,470
$564 $636

$60,170 $10,904 $41,789 $12,300

nit-Cost
Material

(excluding transportation and disposal cost)Indirects on Total Direct Cost @ 30%
Profit on Tolal Direct Cost @ 10%

Item· I Quanti
emead on LabOr-cOstC30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Total Direct Cost

Subtotal $164,467

Health & Safety Monitoring @ 3% . (includes air quality monitoring) $4,934

Total Field Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 10%

$169,401

$33,880
$16,940

TOTAL CAPITAL COST $220,221
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ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE ~.4 EXCAVATION TO MEET VC DEC AND PMC, OFF·SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLlNG), LUCs, AND MONITORING
ANNUAL COST

Item I Item Cost I Item Cost I Item Cost I Item Cost I Item Cost I Notes

Pavement Maintenance

Groundwater Sampling

Groundwater Analysis

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$22,272

$2,016

$5,000

$29,288

$2,929

$32,217

$11,136

$1,008

$5.000

$17,144

$1.714

$18.858

$691

$5,568

$504

$5,000

$1,000

$11,072 $1,691

$1,107 $169

$12,179 $1,860 $25.300

Repave 10% of contaminated areas yearly.

4 Wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for TPH.

Annual we inspection
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:[20,221
$31,862
$29,749
$16,906
$15,808
$28,049
$9,350
$8,746
$8,171
$7,637

$19,984
$6,669
$6,233
$5,826
$5,447

$14,241
$4,759
$4,450
$4,156
$3,889
$10.149
$3,397
$3.173
$2,962
$2.766
$7,238
$2,415
$2,260
$2,106
$1.980
$5,153

2~O,2

$34,077
$34,077
$20,718
$20,718
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339

$34,077
$34,077
$20,718
$20,718
$39,339
$14.039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14.039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39,339
$14,039
$14,039
$14,039
$14,039
$39.339

2~0,221o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT
ALTERNATIVE 5-5.4 EXCAVATION TO MEET VC DEC AND PMC, OFF-SITE TREATMENT (LTTD) AND DISPOSAL
(LANDFILLlNG), LUCs, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $495,753

1:\1 Reports\New London\100706.424 - F8\Appendices\Appendix E\8oll\Alt 8-5.4 rev 12-09.JLG.xls\pwa



ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE S-5.5 EXCAVATION TO MEET RESIDENTIAL DECs AND PMCs, ON-SITE DEWATERING, AND OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFlLLlNG)
Ca ital Cost

OIl st - Extended Cost
Item Subcontract Material Labor Subcontract Material Labor Subtotal

~R T I
1.1 Prepare Documents & Plans including Permits 200 hr $35.00 $0 $0 $7,000 $0 $7,000
2 PRE·DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 Is $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & prD 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 Is $805.00 $805 $0 $0 $0 $805
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 2 mo $375.00 $0 $0 $0 $750 $750
3.2 Field Office Support 2 mo $155.00 $0 $310 $0 $0 $310
3.3 Storage Trailer (1) 2 mo $99.00 $0 $0 $0 $198 $198
3.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 2 mo $150.00 $300 $0 $0 $0 $300
3.6 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.7 EqUipment Mobilization/Demobilization 8 ea $85.00 $261.00 $0 $0 $680 $2,088 $2,768
3.8 Site Superintendent 44 day $355.00 $0 $0 $15,620 $0 $15,620
3.9 Site Health & Safety and OAtOC 44 day $325.00 $0 $0 $14,300 $0 $14,300

3.10 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
3.11 Dewatering Pad, 40' X 40' 1,600 sf $5.62 $0.85 $1.24 $0 $8,992 $1,360 $1,984 $12,336
3.12 Maintain Dewatering Pad, Replace Top 4x 6,400 sf $0.32 $0.11 $0.13 $0 $2,048 $704 $832 $3,584

4 DECONTAMINATION
4.1 Decontamination services 2 mo $5,045.46 $0 $0 $0 $10,091 $10,091
4.2 Equipment Decon Pad 1 Is $1,750.00 $1,500.00 $425.00 $0 $1,750 $1,500 $425 $3,675
4.3 Decon Water 2,000 gal $0.20 $0 $400 $0 $0 $400
4.4 Decon Water Storage Tank, 6,000 gallon 2 mo $784.24 $0 $0 $0 $1,568 $1,568
4.5 Clean Water Storage Tank, 4,000 gallon 2 mo $705.22 $0 $0 $0 $1,410 $1,410
4.6 Disposal of Decon Waste (liquid & solid) 2 mo $950.00 $1,900 $0 $0 $0 $1,900
5 SHEET PILING, EXCAVATION, DEWATERING, AND DISPOSAL

5.1 Pavement Removal 4,778 sy $2.22 $1.63 $3.85 $0 $10,606 $7,787 $18,394 $36,787
5.2 Excavator, 2 CY Capacity 2 mo $12,064.80 $17,678.20 $0 $0 $24,130 $35,356 $59,486
5.3 Site Labor, (3 laborers) 2 mo $16,684.80 $0 $0 $33,370 $0 $33,370
5.4 Sheet Piles, 580' x 8', tiebacks, drive, extract & salvage 4,640 sf $8.48 $6.96 $9.15 $0 $39,324 $32,294 $42,456 $114,074
5.5 FE Loader 31/2 to 5 cy 2 mo $9,288.40 $13,544.60 $0 $0 $18,577 $27,089 $45,666
5.6 Crane, 25 Ton with Clamshell Bucket, 1 CY 1 mo $12,262.80 $4,490.91 $0 $0 $12,263 $4,491 $16,754
5.7 Characterization Soil Testing - PAH, ETPH 50 ea $310.80 $10.00 $15,540 $500 $0 $0 $16,040
5.8 Conlirmation Soil Testing - PAH, ETPH, rapid 24 ea $621.60 $14,918 $0 $0 $0 $14,918
5.9 Off Site Transportation & Disposal, TPH < 2500 mglkg 12,921 tons $40.00 $516,840 $0 $0 $0 $516,840

5.10 Off Site Transportation & Disposal, High TPH Soil 995 tons $100.00 $99,450 $0 $0 $0 $99,450
5.11 Off Site Transportation & Recycling, Asphalt 597 tons $19.50 $11,642 $0 $0 $0 $11,642
5.12 Centrifugal 15 gpm 1 HP Pump, to Treatment, 1 mo $2,211 $636 $0 $2,211 $636 $0 $2,847
5.13 5,000 Ib Liquid-Phase GAC Adsorption Units 2 ea $24,600.00 $0 $49,200 $0 $0 $49,200
5.14 Replace GAC 70,000 Ib $2.00 $0 $140,000 $0 $0 $140,000
5.15 Bag Filler System 2 ea $14,000.00 $225.00 $0 $28,000 $450 $0 $28,450
5.16 Replace Filter Bags 224 ea $60.00 $0 $13,440 $0 $0 $13,440
5.17 Diaphragm Pump, from Treatment to Storm Sewer 1 mo $542.48 $0 $0 $0 $542 $542
5.18 Piping, 2" PVC, from Treatment to Storm Sewer 200 It $0.51 $0.72 $0 $102 $144 $0 $246

6 BACKFILL AND SITE RESTORATION
6.1 Clean Backfill 8,878 cy $8.00 $0 $71,024 $0 $0 $71,024
6.2 FE Loader 31/2 to 5 cy, two 2 mo $9,288.40 $13,544.60 $0 $0 $18,577 $27,089 $45,666
6.3 Vibrating Roller, 2-Drum, 7.5 HP 1 mo $10,058.40 $2,494.40 $0 $0 $10,058 $2,494 $12,553
6.4 Vibratory Plate for use around Utilities 1 mo $297.00 $0 $0 $0 $297 $297
6.5 Top Dress Soil 796 cy $31.50 $25,074 $0 $0 $0 $25,074
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Subtotal
$'3.225

$0 $0 $2,800 $0 $2,800
$0 $0 $2,800 $0 $2,800

$703,694 $370,183 $206,037 $178,237 $1,458,151

100.0% 98.6% 104.2% 104.2%

$703,694 $365,000 $214,691 $185,723 $1,469,108

$64,407 $64,407
$21,469 $21,469

$36,500 $36,500
$18,572 $18,572

$70,369 $70,369
$21,900 $11,143 $33,043

$n4,063 $423,400 $300,567 $215,439 $1,713,469

$325,091
~347

$2,209,907

~198

$2,254,105

$450,821
$225,411

$2,930,337

$35.00
$35.00

nJTCosf
Material

hr
hr

(includes air quality monitoring)

(excluding transportation and disposal cost)

80
80

Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 10%

Health & Safety Monitoring @ 2%

Overhead on Labor Cost @ 30%
G &A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

TOTAL CAPITAL COST

Total Field Cost

Subtotal

Subtotal

Total Direct Cost

Subtotal

Local Area Adjustments

ZONE 5, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-5.5 EXCAVATION TO MEET RESIDENTIAL DEC, AND PMCs, ON-SITE DEWATERING, AND OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLlNG)
Capital Cost .
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APPENDIX E.1.6 
 

ZONE 6 
 
 

ALTERNATIVES S-6.1, S-6.2, S-6.3, and S-6.4 



ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.1:  LUCs and Monitoring
CAPITAL COST

Subcontract Material Labor Equipment Subcontract Material Labor Equipment
1 PROJECT PLANNING

1.1 Prepare Documents & Plans including Permits/Variances 140 hr $35.00 $0 $0 $4,900 $0 $4,900
1.2 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days  $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 ls $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 ls $805.00  $805 $0 $0 $0 $805
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 FIELD SUPPORT

3.1 Construction Survey Support 1 day $1,050.00 $1,050 $0 $0 $0 $1,050
  
Subtotal $12,405 $0 $7,525 $0 $19,930

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

$12,405 $0 $7,841 $0 $20,246

Overhead on Labor Cost @ 30% $2,352 $2,352
G & A on Labor Cost @ 10% $784 $784

G & A on Material Cost @ 10% $0 $0
G & A on Subcontract Cost @ 10% $1,241 $1,241

G & A on Equipment Cost @ 10%  $0 $0

Total Direct Cost $13,646 $0 $10,977 $0 $24,623

Indirects on Total Direct Cost @ 0%   $0
Profit on Total Direct Cost @ 10% $2,462

Subtotal $27,085

Health & Safety Monitoring @ 0%  $0

Total Field Cost $27,085

Contingency on Total Field Costs @ 0% $0
Engineering on Total Field Cost @ 0%  $0

TOTAL COST $27,085

Extended Cost SubtotalItem Quantity Unit Unit Cost
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ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.1:  LUCs and Monitoring
ANNUAL COST

Item Item Cost Item Cost Item Cost Item Cost Item Cost Notes
Years 1 & 2 Years 3 & 4 Years 5 through 30 Annually Every 5 Years

   
Pavement Maintenance $2,261 Repave 10% of contaminated areas yearly.

Groundwater Sampling $22,272 $11,136 $5,568  4 Wells.  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30. Labor and supplies for sampling 

Groundwater Analysis $2,016 $1,008 $504  4 wells,  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30.  Analysis for TPH.

Groundwater Report $5,000 $5,000 $5,000

Inspection $1,000 Annual LUC inspection 

Site Review $23,000 5-year review

Subtotal $29,288 $17,144 $11,072 $3,261 $23,000

Contingency at 10% $2,929 $1,714 $1,107 $326 $2,300
 

TOTAL $32,217 $18,858 $12,179 $3,587 $25,300
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ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.1:  LUCs and Monitoring
PRESENT WORTH ANALYSIS

Capital Annual Total Year Annual Discount Present 
Cost Cost Cost Rate at 7% Worth

0 $27,085 $27,085 1.000 $27,085
1 $35,804 $35,804 0.935 $33,476
2 $35,804 $35,804 0.873 $31,257
3 $22,445 $22,445 0.816 $18,315
4 $22,445 $22,445 0.763 $17,126
5 $41,066 $41,066 0.713 $29,280
6 $15,766 $15,766 0.666 $10,500
7 $15,766 $15,766 0.623 $9,822
8 $15,766 $15,766 0.582 $9,176
9 $15,766 $15,766 0.544 $8,577

10 $41,066 $41,066 0.508 $20,862
11 $15,766 $15,766 0.475 $7,489
12 $15,766 $15,766 0.444 $7,000
13 $15,766 $15,766 0.415 $6,543
14 $15,766 $15,766 0.388 $6,117
15 $41,066 $41,066 0.362 $14,866
16 $15,766 $15,766 0.339 $5,345
17 $15,766 $15,766 0.317 $4,998
18 $15,766 $15,766 0.296 $4,667
19 $15,766 $15,766 0.277 $4,367
20 $41,066 $41,066 0.258 $10,595
21 $15,766 $15,766 0.242 $3,815
22 $15,766 $15,766 0.226 $3,563
23 $15,766 $15,766 0.211 $3,327
24 $15,766 $15,766 0.197 $3,106
25 $41,066 $41,066 0.184 $7,556
26 $15,766 $15,766 0.172 $2,712
27 $15,766 $15,766 0.161 $2,538
28 $15,766 $15,766 0.150 $2,365
29 $15,766 $15,766 0.141 $2,223
30 $41,066 $41,066 0.131 $5,380

TOTAL PRESENT WORTH $324,048

Year
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 ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.2 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET I/C DECs AND PMCs, LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1 PROJECT PLANNING
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days  $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 ls $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 ls $805.00  $805 $0 $0 $0 $805
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Storage Trailer (1) 1 mo $99.00 $0 $0 $0 $99 $99
3.2 Underground Utility Clearances 1 ls $3,500.00 $3,500 $0 $0 $0 $3,500
3.3 Construction Survey 1 day $2,125.00 $2,125 $0 $0 $0 $2,125
3.4 Mobilization/Demobilization for Shallow Soil Mixing 1 ea $30,000.00   $30,000 $0 $0 $0 $30,000
3.5 Temporary Fencing 1 ls $500.00 $0 $500 $0 $0 $500
3.6 Field Construction Mgt. (1 person) 4 day $200.00 $350.00 $0 $800 $1,400 $0 $2,200
3.7 Site Health & Safety and QA/QC 4 day $200.00 $325.00 $0 $800 $1,300 $0 $2,100
4 IN-SITU TREATMENT

4.1 Pavement Removal 800 sy $2.22 $1.63 $3.85 $0 $1,776 $1,304 $3,080 $6,160
4.2 Off Site Transportation & Recycling, Asphalt 101 tons $19.50  $1,960 $0 $0 $0 $1,960
4.3 Treatability Test 1 ls $20,000.00 $20,000 $0 $0 $0 $20,000
4.4 Utility Relocation - Sanitary Sewer 1 ls $10,000.00 $10,000 $0 $0 $0 $10,000
4.5 Backhoe - Shallow Soil Mixing 733 cy $35.00 $25,655 $0 $0 $0 $25,655
4.6 ORC 97,600 lb $9.00 $878,400 $0 $0 $0 $878,400
5 BACKFILL AND SITE RESTORATION     

5.1 Asphalt, 2" Binder, 1" Topping, Small Areas 7,200 sf  $1.03 $0.24 $0.30 $0 $7,416 $1,728 $2,160 $11,304
6 POST CONSTRUCTION COST  

6.1 Contractor Completion Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100
6.2 Remedial Action Closeout Report 60 hr $35.00 $0 $0 $2,100 $0 $2,100

 
Subtotal $982,995 $11,292 $17,807 $5,339 $1,017,433

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $982,995 $11,134 $18,555 $5,563 $1,018,247

Overhead on Labor Cost @ 30% $5,566 $5,566
G & A on Labor Cost @ 10% $1,855 $1,855

G & A on Material Cost @ 10% $1,113 $1,113
G & A on Equipment Cost @ 10% $556 $556

G & A on Subcontract Cost @ 10% $98,299 $98,299
Tax on Materials and Equipment Cost @ 6%  $668 $334 $1,002

Total Direct Cost $1,081,294 $12,915 $25,977 $6,453 $1,126,640

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost)  $337,404
Profit on Total Direct Cost @ 10% $112,664

Subtotal $1,576,708

Health & Safety Monitoring @ 3% (includes air quality monitoring) $47,301
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 ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.2 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET I/C DECs AND PMCs, LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

Total Field Cost $1,624,009

Contingency on Total Field Costs @ 20% $324,802
Engineering on Total Field Cost @ 15%  $243,601

TOTAL CAPITAL COST $2,192,412
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ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.2 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET I/C DECs AND PMCs, LUCs, AND MONITORING
ANNUAL COST

Item Item Cost Item Cost Item Cost Item Cost Item Cost Item Cost Notes
Year 1 Years 1 & 2 Years 3 & 4 Years 5 through 30 Annually Every 5 Years

Soil Sampling $2,580      2 locations at Year 1.  Half-day geoprobe plus labor to sample.  

Soil  Analysis $200      2 locations.  Analysis for ETPH

Pavement Maintenance $2,261 Repave 10% of contaminated areas yearly.

Groundwater Sampling  $22,272 $11,136 $5,568  4 Wells.  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30. Labor and supplies for sampling 

Groundwater Analysis  $2,016 $1,008 $504  4 wells,  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30.  Analysis for TPH.

Groundwater Report  $5,000 $5,000 $5,000

Inspection $1,000 Annual LUC inspection 

Site Review $23,000 5-year review

Subtotal $2,780 $29,288 $17,144 $11,072 $3,261 $23,000

Contingency at 10% $278 $2,929 $1,714 $1,107 $326 $2,300
 

TOTAL $3,058 $32,217 $18,858 $12,179 $3,587 $25,300
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ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PRESENT WORTH ANALYSIS
Capital Annual Total Year Annual Discount Present 
Cost Cost Cost Rate at 7% Worth

0 $2,192,412 $2,192,412 1.000 $2,192,412
1 $38,862 $38,862 0.935 $36,336
2 $35,804 $35,804 0.873 $31,257
3 $22,445 $22,445 0.816 $18,315
4 $22,445 $22,445 0.763 $17,126
5 $41,066 $41,066 0.713 $29,280
6 $15,766 $15,766 0.666 $10,500
7 $15,766 $15,766 0.623 $9,822
8 $15,766 $15,766 0.582 $9,176
9 $15,766 $15,766 0.544 $8,577

10 $41,066 $41,066 0.508 $20,862
11 $15,766 $15,766 0.475 $7,489
12 $15,766 $15,766 0.444 $7,000
13 $15,766 $15,766 0.415 $6,543
14 $15,766 $15,766 0.388 $6,117
15 $41,066 $41,066 0.362 $14,866
16 $15,766 $15,766 0.339 $5,345
17 $15,766 $15,766 0.317 $4,998
18 $15,766 $15,766 0.296 $4,667
19 $15,766 $15,766 0.277 $4,367
20 $41,066 $41,066 0.258 $10,595
21 $15,766 $15,766 0.242 $3,815
22 $15,766 $15,766 0.226 $3,563
23 $15,766 $15,766 0.211 $3,327
24 $15,766 $15,766 0.197 $3,106
25 $41,066 $41,066 0.184 $7,556
26 $15,766 $15,766 0.172 $2,712
27 $15,766 $15,766 0.161 $2,538
28 $15,766 $15,766 0.150 $2,365
29 $15,766 $15,766 0.141 $2,223
30 $41,066 $41,066 0.131 $5,380

TOTAL PRESENT WORTH $2,492,234

Year

ALTERNATIVE S-6.2 IN SITU TREATMENT (ENHANCED BIOREMEDIATION) TO MEET I/C DECs AND PMCs, LUCs, 
AND MONITORING
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 ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.3 EXCAVATION TO MEET I/C DEC AND PMC, OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1 PROJECT PLANNING
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days  $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 ls $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 ls $805.00  $805 $0 $0 $0 $805
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 0.5 mo $375.00  $0 $188 $0 $0 $188
3.2 Field Office Support 0.5 mo $240.00 $0 $120 $0 $0 $120
3.3 Utility Connection/Disconnection (phone/electric) 1 ls $1,500.00 $1,500 $0 $0 $0 $1,500
3.4 Site Utilities 0.5 mo  $230.00 $0 $115 $0 $0 $115
3.5 Underground Utility Clearances 1 ls $1,500.00 $1,500 $0 $0 $0 $1,500
3.6 Construction Survey Support 1 day $1,050.00 $1,050 $0 $0 $0 $1,050
3.7 Equipment Mobilization/Demobilization, 70 to 150 HP 6 ea $64.00 $117.00 $0 $0 $384 $702 $1,086
3.8 Site Superintendent 22 day $355.00  $0 $0 $7,810 $0 $7,810
3.9 Site Health & Safety and QA/QC 22 day $325.00 $0 $0 $7,150 $0 $7,150

3.10 Materials Storage Pad, 25' X 25' 625 sf  $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
4 DECONTAMINATION

4.1 Decontamination Services 0.5 mo $5,045.46 $0 $0 $0 $2,523 $2,523
4.2 Equipment Decon Pad 0.5 ls $1,750.00 $1,500.00 $425.00 $0 $875 $750 $213 $1,838
4.3 Decon Water 5,000 gal $0.20 $0 $1,000 $0 $0 $1,000
4.4 Decon Water Storage Tank, 6,000 gallon 0.5 mo $784.24 $0 $0 $0 $392 $392
4.5 Clean Water Storage Tank, 4,000 gallon 0.5 mo $705.22 $0 $0 $0 $353 $353
4.6 Disposal of Decon Waste (liquid & solid) 0.5 mo $950.00 $475 $0 $0 $0 $475
5 EXCAVATION AND DISPOSAL     

5.1 Pavement Removal, bituminous driveways 800 sy $2.22 $1.63 $3.85 $0 $1,776 $1,304 $3,080 $6,160
5.2 Excavator, 1/2 cy Capacity 2 wk   $2,966.00 $1,973.00 $0 $0 $5,932 $3,946 $9,878
5.3 Site Labor, (1 laborer) 2 wk   $1,264.00 $0 $0 $2,528 $0 $2,528
5.4 Tractor Loader 1 to 1-1/4 cy 2 wk $2,286.00 $1,195.00 $0 $0 $4,572 $2,390 $6,962
5.5 Characterization/Offsite Disposal Soil Testing 15 ea $100.80 $10.00 $1,512 $150 $0 $0 $1,662
5.6 Confirmation Testing  - ETPH Rapid Turn 5 ea $201.60  $1,008 $0 $0 $0 $1,008
5.7 Off Site Transportation & Disposal, High TPH 1,100 tons $100.00  $109,950 $0 $0 $0 $109,950
5.8 Off Site Transportation & Recycling, Asphalt 101 tons $19.50  $1,960 $0 $0 $0 $1,960
6 BACKFILL AND SITE RESTORATION     

6.1 Clean Backfill 733 cy  $8.00   $0 $5,864 $0 $0 $5,864
6.2 Tractor Loader 1 to 1-1/4 cy 2 day $457.20 $322.00 $0 $0 $914 $644 $1,558
6.3 Vibrating Roller, 2-Drum, 7.5 HP, 1/2 time Operator 2 day   $228.60 $189.60 $0 $0 $457 $379 $836
6.4 Vibratory Plate, 1/2 time Operator 2 day $126.40 $32.00 $0 $0 $253 $64 $317
6.5 Asphalt, 2" Binder, 1" Topping, Small Areas 7,200 sf  $1.03 $0.24 $0.30 $0 $7,416 $1,728 $2,160 $11,304
7 POST CONSTRUCTION COST  

7.1 Contractor Completion Report 30 hr $35.00 $0 $0 $1,050 $0 $1,050
7.2 Remedial Action Closeout Report 30 hr $35.00 $0 $0 $1,050 $0 $1,050

 
Subtotal $130,310 $19,779 $44,220 $17,526 $211,835

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $130,310 $19,502 $46,077 $18,263 $214,151
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 ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.3 EXCAVATION TO MEET I/C DEC AND PMC, OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

Overhead on Labor Cost @ 30% $13,823 $13,823
G & A on Labor Cost @ 10% $4,608 $4,608

G & A on Material Cost @ 10% $1,950 $1,950
G & A on Equipment Cost @ 10% $1,826 $1,826

G & A on Subcontract Cost @ 10% $13,031 $13,031
Tax on Materials and Equipment Cost @ 6%  $1,170 $1,096 $2,266

Total Direct Cost $143,341 $22,622 $64,508 $21,185 $251,655

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost)  $41,781
Profit on Total Direct Cost @ 10% $25,166

Subtotal $318,602

Health & Safety Monitoring @ 3% (includes air quality monitoring) $9,558

Total Field Cost $328,160

Contingency on Total Field Costs @ 20% $65,632
Engineering on Total Field Cost @ 10%  $32,816

TOTAL CAPITAL COST $426,608
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ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.3 EXCAVATION TO MEET I/C DEC AND PMC, OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
ANNUAL COST

Item Item Cost Item Cost Item Cost Item Cost Item Cost Notes
Years 1 & 2 Years 3 & 4 Years 5 through 30 Annually Every 5 Years

   
Pavement Maintenance $2,261 Repave 10% of contaminated areas yearly.

Groundwater Sampling $22,272 $11,136 $5,568  4 Wells.  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30. Labor and supplies for sampling 

Groundwater Analysis $2,016 $1,008 $504  4 wells,  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30.  Analysis for TPH.

Groundwater Report $5,000 $5,000 $5,000

Inspection $1,000 Annual LUC inspection 

Site Review $23,000 5-year review

Subtotal $29,288 $17,144 $11,072 $3,261 $23,000

Contingency at 10% $2,929 $1,714 $1,107 $326 $2,300
 

TOTAL $32,217 $18,858 $12,179 $3,587 $25,300
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 ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Present Worth Analysis
Capital Annual Total Year Annual Discount Present 

Year Cost Cost Cost Rate at 7% Worth
0 $426,608 $426,608 1.000 $426,608
1 $35,804 $35,804 0.935 $33,476
2 $35,804 $35,804 0.873 $31,257
3 $22,445 $22,445 0.816 $18,315
4 $22,445 $22,445 0.763 $17,126
5 $41,066 $41,066 0.713 $29,280
6 $15,766 $15,766 0.666 $10,500
7 $15,766 $15,766 0.623 $9,822
8 $15,766 $15,766 0.582 $9,176
9 $15,766 $15,766 0.544 $8,577
10 $41,066 $41,066 0.508 $20,862
11 $15,766 $15,766 0.475 $7,489
12 $15,766 $15,766 0.444 $7,000
13 $15,766 $15,766 0.415 $6,543
14 $15,766 $15,766 0.388 $6,117
15 $41,066 $41,066 0.362 $14,866
16 $15,766 $15,766 0.339 $5,345
17 $15,766 $15,766 0.317 $4,998
18 $15,766 $15,766 0.296 $4,667
19 $15,766 $15,766 0.277 $4,367
20 $41,066 $41,066 0.258 $10,595
21 $15,766 $15,766 0.242 $3,815
22 $15,766 $15,766 0.226 $3,563
23 $15,766 $15,766 0.211 $3,327
24 $15,766 $15,766 0.197 $3,106
25 $41,066 $41,066 0.184 $7,556
26 $15,766 $15,766 0.172 $2,712
27 $15,766 $15,766 0.161 $2,538
28 $15,766 $15,766 0.15 $2,365
29 $15,766 $15,766 0.141 $2,223
30 $41,066 $41,066 0.131 $5,380

TOTAL PRESENT WORTH $723,570

ALTERNATIVE S-6.3 EXCAVATION TO MEET I/C DEC AND PMC, OFF-SITE TREATMENT (LTTD) AND DISPOSAL 
(LANDFILLING), LUCs, AND MONITORING

H:\NSB New London\FS\Appendix revisions\Appendix E\Appendix E 1 6\Alt S-6.3 New rev 07-10 jwl\pwa



 ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.4 EXCAVATION TO MEET RESIDENTIAL DECs AND PMCs, ON-SITE DEWATERING, AND OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING)
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1 PROJECT PLANNING
1.1 Prepare Documents & Plans including Permits 200 hr $35.00 $0 $0 $7,000 $0 $7,000
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 1.5 days  $350.00 $0 $0 $525 $0 $525
2.2 Travel & Mob 1 ls $550.00 $550 $0 $0 $0 $550
2.3 Geoprobe - Equipment and Operator 1 day $2,400.00 $2,400 $0 $0 $0 $2,400
2.4 Supplies & PID 1 day $600.00 $600 $0 $0 $0 $600
2.5 Soil Sample Analysis (Lead, SPLP Lead) 1 ls $805.00  $805 $0 $0 $0 $805
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $7,000.00 $7,000 $0 $0 $0 $7,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 2 mo $375.00 $0 $0 $0 $750 $750
3.2 Field Office Support 2 mo $155.00 $0 $310 $0 $0 $310
3.3 Storage Trailer (1) 2 mo $99.00 $0 $0 $0 $198 $198
3.4 Utility Connection/Disconnection (phone/electric) 1 ls $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 2 mo $150.00 $300 $0 $0 $0 $300
3.6 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.7 Equipment Mobilization/Demobilization 8 ea $85.00 $261.00 $0 $0 $680 $2,088 $2,768
3.8 Site Superintendent 44 day $355.00  $0 $0 $15,620 $0 $15,620
3.9 Site Health & Safety and QA/QC 44 day $325.00 $0 $0 $14,300 $0 $14,300

3.10 Materials Storage Pad, 25' X 25' 625 sf  $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
3.11 Dewatering Pad, 40' X 40' 1,600 sf  $5.62 $0.85 $1.24 $0 $8,992 $1,360 $1,984 $12,336
3.12 Maintain Dewatering Pad, Replace Top 4x 6,400 sf  $0.32 $0.11 $0.13 $0 $2,048 $704 $832 $3,584

4 DECONTAMINATION
4.1 Decontamination Services 2 mo $5,045.46 $0 $0 $0 $10,091 $10,091
4.2 Equipment Decon Pad 1 ls $1,750.00 $1,500.00 $425.00 $0 $1,750 $1,500 $425 $3,675
4.3 Decon Water 2,000 gal $0.20 $0 $400 $0 $0 $400
4.4 Decon Water Storage Tank, 6,000 gallon 2 mo $784.24 $0 $0 $0 $1,568 $1,568
4.5 Clean Water Storage Tank, 4,000 gallon 2 mo $705.22 $0 $0 $0 $1,410 $1,410
4.6 Disposal of Decon Waste (liquid & solid) 2 mo $950.00 $1,900 $0 $0 $0 $1,900
5 SHEET PILING, EXCAVATION, DEWATERING, AND DISPOSAL     

5.1 Pavement Removal 6,566 sy $2.22 $1.63 $3.85 $0 $14,577 $10,703 $25,279 $50,558
5.2 Excavator, 2 CY Capacity 2 mo   $12,064.80 $17,678.20 $0 $0 $24,130 $35,356 $59,486
5.3 Site Labor, (3 laborers) 2 mo   $16,684.80 $0 $0 $33,370 $0 $33,370
5.4 Sheet Piles, 470' x 8', tiebacks, drive, extract & salvage 3,769 sf $8.48 $6.96 $9.15 $0 $31,942 $26,232 $34,486 $92,661
5.5 FE Loader 3 1/2 to 5 cy, two 4 mo $9,288.40 $13,544.60 $0 $0 $37,154 $54,178 $91,332
5.6 Crane, 25 Ton  with Clamshell Bucket, 1 CY 1 mo $12,262.80 $4,490.91 $0 $0 $12,263 $4,491 $16,754
5.7 Characterization Soil Testing - ETPH 54 ea $100.80 $10.00 $5,443 $540 $0 $0 $5,983
5.8 Confirmation Soil Testing  - ETPH, rapid 26 ea $201.60  $5,242 $0 $0 $0 $5,242
5.9 Off Site Transportation & Disposal, TPH < 2500 mg/kg 11,454 tons $40.00  $458,160 $0 $0 $0 $458,160

5.10 Off Site Transportation & Disposal, High TPH Soil 1,100 tons $100.00  $109,950 $0 $0 $0 $109,950
5.11 Off Site Transportation & Recycling, Asphalt 821 tons $19.50  $16,000 $0 $0 $0 $16,000
5.12 Centrifugal 15 gpm 1 HP Pump, to Treatment, 1 mo  $2,211 $636  $0 $2,211 $636 $0 $2,847
5.13 5,000 lb Liquid-Phase  GAC Adsorption Units 2 ea $24,600.00 $0 $49,200 $0 $0 $49,200
5.14 Replace GAC 60,000 lb  $2.00 $0 $120,000 $0 $0 $120,000
5.15 Bag Filter System 2 ea $14,000.00 $225.00 $0 $28,000 $450 $0 $28,450
5.16 Replace  Filter Bags 192 ea  $60.00 $0 $11,520 $0 $0 $11,520
5.17 Diaphragm Pump,  from Treatment to Storm Sewer 1 mo   $542.48 $0 $0 $0 $542 $542
5.18 Piping , 2" PVC,  from Treatment to Storm Sewer 200 ft $0.51 $0.72 $0 $102 $144 $0 $246

6 BACKFILL AND SITE RESTORATION     
6.1 Clean Backfill 7,822 cy  $8.00   $0 $62,576 $0 $0 $62,576
6.2 FE Loader 3 1/2 to 5 cy 1 mo $9,288.40 $13,544.60 $0 $0 $9,288 $13,545 $22,833
6.3 Vibrating Roller, 2-Drum, 7.5 HP 1 mo   $10,058.40 $2,494.40 $0 $0 $10,058 $2,494 $12,553
6.4 Vibratory Plate for use around Utilities 1 mo  $297.00 $0 $0 $0 $297 $297
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 ZONE 6, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-6.4 EXCAVATION TO MEET RESIDENTIAL DECs AND PMCs, ON-SITE DEWATERING, AND OFF-SITE TREATMENT (LTTD) AND DISPOSAL (LANDFILLING)
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

6.5 Top Dress Soil 1,094 cy $31.50 $34,461 $0 $0 $0 $34,461
6.6 Site Restoration, seed, fertilization, mulch 59 msf $75.00 $4,425 $0 $0 $0 $4,425
7 POST CONSTRUCTION COST  

7.1 Contractor Completion Report 80 hr $35.00 $0 $0 $2,800 $0 $2,800
7.2 Remedial Action Closeout Report 80 hr $35.00 $0 $0 $2,800 $0 $2,800

 
Subtotal $650,686 $336,443 $212,178 $190,698 $1,390,005

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $650,686 $331,733 $221,090 $198,707 $1,402,216

Overhead on Labor Cost @ 30% $66,327 $66,327
G & A on Labor Cost @ 10% $22,109 $22,109

G & A on Material Cost @ 10% $33,173 $33,173
G & A on Equipment Cost @ 10% $19,871 $19,871

G & A on Subcontract Cost @ 10% $65,069 $65,069
Tax on Materials and Equipment Cost @ 6%  $19,904 $11,922 $31,826

Total Direct Cost $715,754 $384,810 $309,526 $230,500 $1,640,590

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost)  $316,374
Profit on Total Direct Cost @ 10% $164,059

Subtotal $2,121,024

Health & Safety Monitoring @ 2% (includes air quality monitoring) $42,420

Total Field Cost $2,163,444

Contingency on Total Field Costs @ 20% $432,689
Engineering on Total Field Cost @ 10%  $216,344

TOTAL CAPITAL COST $2,812,477
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APPENDIX E.1.7 
 

ZONE 7 
 
 

ALTERNATIVES S-7.1, S-7.2, S-7.3, S-7.4, S-7.5, and S-7.6 



1/15/201011:35 AM

Notes

$23,000

Item

Five-Year Review

NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-7.1: NO ACTION
Annual Cost

Subtotal

Contingency @ 10%

$23,000

$2,300

TOTAL $25,300
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NAVAL SUBMARINE BASE NEW LONDON 1/15/2010 11 :35 AM
GROTON, CONNECTICUT
ALTERNATIVE S-7.1: NO ACTION
Present Worth Analysis

aplta nnua Iscount resent
Cost Rate at 7% Worth

0 1.000 0
1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.816 $0
4 $0 0.763 $0
5 $25,300 $25,300 0.713 $18,039
6 $0 0.666 $0
7 $0 0.623 $0
8 $0 0.582 $0
9 $0 0.544 $0
10 $25,300 $25,300 0.508 $12,852
11 $0 0.475 $0
12 $0 0.444 $0 .
13 $0 0.415 $0
14 $0 0.388 $0
15 $25,300 $25,300 0.362 $9,159
16 $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19 $0 0.277 $0
20 $25,300 $25,300 0.258 $6,527
21 $0 0.242 $0
22 $0 0.226 $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $25,300 $25,300 0.184 $4,655
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $25,300 $25,300 0.131 $3,314

TOTAL PRESENT WORTH $54,547
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNEcnCUT
ALTERNATIVE 5-7.2: LUCs and Monitoring
CAPITAL COST

Item

PROJl:CTPLANN
1.1 Prepare. Documents & Plans including PermitslVariances
1.2 Prepare LUC AD Documents
2 PRE·DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up
2.2 Travel & Mob
2.3 Geoprobe - Equipment and Operator
2.4 Supplies & PID
2.5 Soil Sample Analysis (Lead, Antimony, SPLP, PAHs )
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS
3 FIELD SUPPORT

3.1 Construction Survey Support

Subtotal

Local Area Adjustments

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost @10%

G &A on Equipment Cost @ 10%

Tota' Direct Cost

Indirects on Total Direct Cost @ 0%
Profit on Total Direct Cost @ 10%

Subtotal

Health & Safety Monitoring @ 0%

Total FIeld Cost

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @ 0%

TOTAL COST

140 hr
60 hr

4.5 days
1 Is $1,660.00
3 day $2,400.00
3 day $600.00
1 Is $10,600.00
1 es $32,000.00

day $1,050.00

Subtotal
..UUI I CYUlfJllltflil I .;;)UlJ\,VIIUCSt;L I Mi1Ltflli:11 I LCtUUI I Co\.fUlPrllt:'11l I

$35.00 $0 $0 $4,900 $0 $4,900
$35.00 $0 $0 $2,100 $0 $2,100

$350.00 $0 $0 $1,575 $0 $1,575
$1,660 $0 $0 $0 $1,660
$7,200 $0 $0 $0 $7,200
$1,800 $0 $0 $0 $1,800

$10,600 $0 $0 $0 $10,600
$32,000 $0 $0 $0 $32,000

$1,050 $0 $0 $0 $1,050

$54,310 $0 $8,575 $0 $62,885

100.0% 98.6% 104.2% 104.2%

$54,310 $0 $8,935 $0 $63,245

$2,681 $2,681
$894 $894

$0 $0
$5,431 $5,431

$0 $0

$59,741 $0 $12,509 $0 $72,250

$0

-E225

$79,475

__$0

$79,475

$0
__$0

$79,475
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-7.2: LUCs and Monitoring
ANNUAL COST

Item Item Cost Item Cost Notes
Every 5 Years

Pavement Maintenance $27,436 Repave 10% of contaminated areas yearly.

Groundwater Sampling $22,272 $11,136 $5,568
4 Wells. Sample Quarterly Years 1 &2, Semi-Annually Years 3 &4,
Annually Years 5 through 30. Labor and supplies for sampling

Groundwater Analysis $3,360 $1,680 $840
4 wells, Sample Quarterly Years 1 &2, Semi-Annually Years 3 &4,
Annually Years 5 through 30. Analysis for PAHs.

Groundwater Report $5,000 $5,000 $5,000

Inspection $1,000 Annual LUC inspection

Site Review $23,000 5-year review

Subtotal $30,632 $17,816 $11,408 $28,436 $23,000

Contingency at 10% $3,063 $1,782 $1,141 $2,844 $2,300

TOTAL $33,695 $19,598 $12,549 $31,280 $25,300
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Annuar~- --TotalYear . --Annual Discount Present
Cost Cost Rate at 7% Worth

0 . -$79,475
- ._-- ---_ .._---

79,475 1.000 79,475
1 $64,975 $64,975 0.935 $60,752
2 $64,975 $64,975 0.873 $56,723
3 $50,877 $50,877 0.816 $41,516
4 $50,877 $50,877 0.763 $38,819
5 $69,128 $69,128 0.713 $49,289
6 $43,828 $43,828 0.666 $29,190
7 $43,828 $43,828 0.623 $27,305
8 $43,828 $43,828 0.582 $25,508
9 $43,828 $43,828 0.544 $23,843
10 $69,128 $69,128 0.508 $35,117
11 $43,828 $43,828 0.475 $20,819
12 $43,828 $43,828 0.444 $19,460
13 $43,828 $43,828 0.415 $18,189
14 $43,828 $43,828 0.388 $17,005
15 $69,128 $69,128 0.362 $25,025
16 $43,828 $43,828 0.339 $14,858
17 $43,828 $43,828 0.317 $13,894
18 $43,828 $43,828 0.296 $12,973
19 $43,828 $43,828 0.277 $12,140
20 $69,128 $69,128 0.258 $17,835
21 $43,828 $43,828 0.242 $10,606
22 $43,828 $43,828 0.226 $9,905
23 $43,828 $43,828 0.211 $9,248
24 $43,828 $43,828 0.197 $8,634
25 $69,128 $69,128 0.184 $12,720
26 $43,828 $43,828 0.172 $7,538
27 $43,828 $43,828 0.161 $7,056
28 $43,828 $43,828 0.150 $6,574
29 $43,828 $43,828 0.141 $6,180
30 $69,128 $69,128 0.131 _$9,056

TOTAL PRESENT WORTH $727,252
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-7.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, LUes, AND MONITORING
Capital Cost

mt t
Item Subcontract Malerial Labor Equipment Subcontract Labor EQuipmentR Subtotal

1
1.1 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5.250 $0 $5,250
1.2 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2.100 $0 $2,100
2 PRE·DESIGN INVESTIGATION

2.1 Field Personnel - prep. Ileid. and follow-up 4.5 days $350.00 $0 $0 $1.575 $0 $1,575
2.2 Travel & Mob 1 Is $1.660.00 $1.660 $0 $0 $0 $1,660
2.3 Geoprobe - Equipment and Operator 3 day $2,400.00 $7,200 $0 $0 $0 $7,200
2.4 Supplies & PID 3 day $600.00 $1,800 $0 $0 $0 $1,800
2.5 Soil Sample Analysis (Lead. Antimony. SPLP. PAHs) 1 Is $10.600.00 $10.600 $0 $0 $0 $10.600
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $32.000.00 $32,000 $0 $0 $0 $32.000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 2· mo $375.00 $0 $0 $0 $750 $750
3.2 Field Office Support 2 mo $155.00 $0 $310 $0 $0 $310
3.3 Storage Trailer (1) 2 mo $99.00 $0 $0 $0 $198 $198
3.4 Utility Connection/Disconnection (phone/electric) 2 Is $1.500.00 $3.000 $0 $0 $0 $3.000
3.5 Site Utilities 2 mo $150.00 $300 $0 $0 $0 $300
3.6 Underground Utility Clearances 2 Is $1,500.00 $3,000 $0 $0 $0 $3,000
3.7 Construction Survey Support 2 day $975.00 $1.950 $0 $0 $0 $1,950
3.8 Equipmenl MobilizalionlDemobilizalion 4 ea $85.00 $261.00 $0 $0 $340 $1.044 $1.384
3.9 Site Superintendent 33 day $355;00 $0 $0 $11.715 $0 $11.715

3.10 Site Health & Safety and QAlOC 33 day $325.00 $0 $0 $10.725 $0 $10,725
3.11 Materials Storage Pad. 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419

4 DECONTAMINATION
4.1 Decontamination Services 2 mo $5,045.46 $0 $0 $0 $10.091 $10.091
4.2 Equipment Decon Pad 2 Is $3,500.00 $3.000.00 $425.00 $0 $7,000 $6.000 $850 $13,850
4.3 Decon Water 2.000 gal $0.20 $0 $400 $0 $0 $400
4.4 Decon Water Storage Tank. 6:000 gallon 2 me $764.24 $0 $0 $0 $1.568 $1,568
4.5 Clean Water Storage Tank. 4.000 gallon 2 mo $705.22 $0 $0 $0 $1.410 $1,410
4,6 Disposal of Decon Waste (liqUid & solid) 2 mo $950.00 $1.900 $0 $0 $0 $1,900
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal 9.708 sy $2.22 $1.63 $3.85 $0 $21.553 $15,825 $37,378 $74.755
5.2 Excavator, 1/2 cy Capacity 1.5 me $13,050.40 $7,087.20 $0 $0 $19,576 $10,631 $30.206
5.3 Site Labor. (3 laborers) 1.5 me $16,684.80 $0 $0 $25,027 $0 $25,027
5.4 Tractor Loader 1to 1-1/4 cy 1.5 mo $10,058.40 $4,383.00 $0 $0 $15.088 $6,575 $21,662
5.5 Characterizalion Soil Tesling· Lead, PAH. & TCLP Lead 38 ea $378.00 $10.00 $14.364 $380 $0 $0 $14,744
5.6 Confirmation Testing - Lead. PAH. & SPLP Lead, rapid 28 ea $756.00 $21,168 $0 $0 $0 $21,168
5.7 Off Site Transportation & Disposal. No Treatment 1.616 tons $40.00 $64.620 $0 $0 $0 $64.620
5.8 Off Site Transportation & Disposal. High PAHs 5.819 tons $100.00 $581.850 $0 $0 $0 $581,850
5.9 Off Site Transportation & Disposal. High Lead 1.061 tons $120.00 $127,260 $0 $0 $0 $127,260

5.10 Off Site Transportation & Recycling, Asphalt 1.214 Ions $19.50 $23.663 $0 $0 $0 $23,663
6 BACKFILL, CAPPING AND SITE RESTORATION

6.1 60-mil VLDPE Geomembrane 27.736 sf $0.48 $1.43 $0.27 $0 $13.313 $39.662 $7,489 $60,464
6.2 12 ozlsy Cushion Geotextile. Small Areas 3.082 sy $2.19 $0.12 $0.05 $0 $6.749 $370 $139 $7.258
6.3 Clean Sand 5.920 cy $4.00 $0.50 $1.07 $0 $23.680 $2.930 $6.305 $32.915
6.4 Asphalt, 2" Binder. 1" Topping, Small Areas 87.376 sf $1.0~ $0.24 $0.30 $0 $89.997 $20.970 $26.213 $137,180
7 POST CONSTRUCTION COST

7.1 Contractor Completion Report 120 hr $35.00 . $0 $0 $4,200 $0 $4,200
7.2 Remedial Action Closeoul Report .120 hr $35.00 $0 $0 $4,200 $0 $4,200

Subtotal $896,335 $165,657 $186,016 $111,321 $1,359.329

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-7.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, LUCS, AND MONITORING
Capital Cost

Subtotal

$58,148
$19,383
$16,334
$11,600
$89,634
$16,760

$1,581,356

$1,369,498
labor Equipment

193,828 $115,996

$58,148
$19,383

$16,334
$11,600

$89,634
$9,800 $6,960

$985,969 $189,472 $271,380 $134,556

nit Cost
MateriallIem

Overhead on labor Cost @ 30%
G &A on labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Total Direct Cost

Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

(excluding transportation and disposal cost) $234,619
$158,136

Subtotal
,~

$1,974,111

Health & Safety Monitoring @ 3% (includes air quality monitoring) $59,223

Total Field Cost $2,033,334

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 15%

$406,667
$305,000

TOTAL CAPITAL COST $2,745,001
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 8-7.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, LUCS, AND MONITORING
ANNUAL COST

Item Item Cost
Every 5 Years

Notes

Pavement Maintenance

Groundwater sampling

Groundwater Analysis

Groundwater Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$22,272

$3,360

$5,000

$30,632

$3,063

$33,695

$11,136

$1,680

$5,000

$17,816

$1,782

$19,598

$27,436

$5,568

$840

$5,000

$1,000

$11,408 $28,436

$1,141 $2,844

$12,549 $31,280 $25,300

Repave 10% of contaminated areas yearly.

4 Wells. sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Labor and supplies lor sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for PAHs.

Annual LUC inspection
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE 5-7.3: CAPPING TO ALLOW IIC SITE USE AND PREVENT LEACHING, LUCS, AND MONITORING
Present Worth Analvsis

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Capital
Cost

2,745,lJOf

Annual
Cost

$64,975
$64,975
$50,877
$50,877
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128

otal Year
Cost

2,745,001
$64,975
$64,975
$50,877
$50,877
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128
$43,828
$43,828
$43,828
$43,828
$69,128

AnnuarOiscount
Rate at 7%

~OOO

0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242
0.226
0.211
0.197
0.184
0.172
0.161
0.15

0.141
0.131

TOTAL PRESENT WORTH

resent
Worth

2,745,001
$60,752
$56,723
$41,516
$38,819
$49,289
$29,190
$27,305
$25,508
$23,843
$35,117
$20,819
$19,460
$18,189
$17,005
$25,025
$14,858
$13,894
$12,973
$12,140
$17,835
$10,606
$9,905
$9,248
$8.634

$12,720
$7,538
$7.056
$6,574
$6,180
$9,056

$3,392,778
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 ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-7.4 IN SITU TREATMENT (ENHANCED BIOREMEDIATION AND STABILIZATION/SOLIDIFICATION) TO MEET I/C PMCs, LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1 PROJECT PLANNING
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 4.5 days $350.00 $0 $0 $1,575 $0 $1,575
2.2 Travel & Mob 1 ls $1,660.00 $1,660 $0 $0 $0 $1,660
2.3 Geoprobe - Equipment and Operator 3 day $2,400.00 $7,200 $0 $0 $0 $7,200
2.4 Supplies & PID 3 day $600.00 $1,800 $0 $0 $0 $1,800
2.5 Soil Sample Analysis (Lead, Antimony, SPLP, PAHs ) 1 ls $10,600.00 $10,600 $0 $0 $0 $10,600
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $32,000.00 $32,000 $0 $0 $0 $32,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Storage Trailer (1) 2 mo $99.00 $0 $0 $0 $198 $198
3.2 Underground Utility Clearances 1 ls $3,500.00 $3,500 $0 $0 $0 $3,500
3.3 Construction Survey 2 day $2,125.00 $4,250 $0 $0 $0 $4,250
3.4 Large Diameter Auger Mobilization/Demobilization 1 ea $100,000.00 $100,000 $0 $0 $0 $100,000
3.5 Backhoe Mobilization/Demobilization 2 ea $85.00 $261.00 $0 $0 $170 $522 $692
3.6 Temporary Fencing 1 ls $500.00 $0 $500 $0 $0 $500
3.7 Field Construction Mgt. (1 person) 43 day $200.00 $350.00 $0 $8,600 $15,050 $0 $23,650
3.8 Site Health & Safety and QA/QC 43 day $200.00 $325.00 $0 $8,600 $13,975 $0 $22,575
4 IN-SITU TREATMENT

4.1 Pavement Removal 9,708 sy $2.22 $1.63 $3.85 $0 $21,553 $15,825 $37,378 $74,755
4.2 Off Site Transportation & Recycling, Asphalt 1,214 tons $19.50 $23,663 $0 $0 $0 $23,663
4.3 Bioremediation Treatability Test 1 ls $20,000.00 $20,000 $0 $0 $0 $20,000
4.4 Stabilization Treatability Test 1 ls $5,000.00 $5,000 $0 $0 $0 $5,000
4.5 Utility Relocation - Storm, Sanitary Sewer & Steam Lines 1 ls $100,000.00 $100,000 $0 $0 $0 $100,000
4.6 Auger - Deep Soil Cement Mixing 5,473 cy $60.00 $328,380 $0 $0 $0 $328,380
4.7 Backhoe - Shallow ORC Soil Mixing 3,893 cy $35.00 $136,255 $0 $0 $0 $136,255
4.8 ORC 1,400 lb $9.00 $12,600 $0 $0 $0 $12,600
4.9 Post-Treatment Soil Testing - SPLP lead & antimony 6 ea $168.00 $10.00 $1,008 $60 $0 $0 $1,068

4.10 Off Site Transportation & Disposal, Excess Stab. Soil 900 tons $25.00 $22,500 $0 $0 $0 $22,500
5 BACKFILL AND SITE RESTORATION

5.1 Asphalt, 2" Binder, 1" Topping, Small Areas 87,376 sf $1.03 $0.24 $0.30 $0 $89,997 $20,970 $26,213 $137,180
6 POST CONSTRUCTION COST  

6.1 Contractor Completion Report 100 hr $35.00 $0 $0 $3,500 $0 $3,500
6.2 Remedial Action Closeout Report 100 hr $35.00 $0 $0 $3,500 $0 $3,500

Subtotal $810,416 $129,310 $81,915 $64,310 $1,085,952

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $810,416 $127,500 $85,355 $67,011 $1,090,283

Overhead on Labor Cost @ 30% $25,607 $25,607
G & A on Labor Cost @ 10% $8,536 $8,536

G & A on Material Cost @ 10% $12,750 $12,750
G & A on Equipment Cost @ 10% $6,701 $6,701

G & A on Subcontract Cost @ 10% $81,042 $81,042
Tax on Materials and Equipment Cost @ 6% $7,650 $4,021 $11,671

Total Direct Cost $891,458 $147,900 $119,498 $77,733 $1,236,588
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 ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-7.4 IN SITU TREATMENT (ENHANCED BIOREMEDIATION AND STABILIZATION/SOLIDIFICATION) TO MEET I/C PMCs, LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost) $357,128
Profit on Total Direct Cost @ 10% $123,659

Subtotal $1,717,375

Health & Safety Monitoring @ 3% (includes air quality monitoring) $51,521

Total Field Cost $1,768,896

Contingency on Total Field Costs @ 20% $353,779
Engineering on Total Field Cost @ 15% $265,334

TOTAL CAPITAL COST $2,388,009
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

ANNUAL COST
Item Item Cost Item Cost Item Cost Item Cost Item Cost Item Cost Notes

Year 1 Years 1 & 2 Years 3 & 4 Years 5 through 30 Annually Every 5 Years

Soil Sampling $8,824   12 locations at Year 1.  Two days geoprobe plus labor to sample.  

Soil  Analysis $2,520   12 locations.  Analysis for PAHs.

Pavement Maintenance $27,436 Repave 10% of contaminated areas yearly.

Groundwater Sampling  $22,272 $11,136 $5,568  4 Wells.  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30. Labor and supplies for sampling 

Groundwater Analysis  $3,360 $1,680 $840  4 wells,  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30.  Analysis for PAHs.

Groundwater Report  $5,000 $5,000 $5,000

Inspection $1,000 Annual LUC inspection 

Site Review $23,000 5-year review

Subtotal $11,344 $30,632 $17,816 $11,408 $28,436 $23,000

Contingency at 10% $1,134 $3,063 $1,782 $1,141 $2,844 $2,300
 

TOTAL $12,478 $33,695 $19,598 $12,549 $31,280 $25,300
 
 

ALTERNATIVE S-7.4 IN SITU TREATMENT (ENHANCED BIOREMEDIATION AND STABILIZATION/SOLIDIFICATION) TO MEET I/C PMCs, LUCs, 
AND MONITORING
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PRESENT WORTH ANALYSIS
Capital Annual Total Year Annual Discount Present 
Cost Cost Cost Rate at 7% Worth

0 $2,388,009 $2,388,009 1.000 $2,388,009
1 $77,453 $77,453 0.935 $72,419
2 $64,975 $64,975 0.873 $56,723
3 $50,877 $50,877 0.816 $41,516
4 $50,877 $50,877 0.763 $38,819
5 $69,128 $69,128 0.713 $49,289
6 $43,828 $43,828 0.666 $29,190
7 $43,828 $43,828 0.623 $27,305
8 $43,828 $43,828 0.582 $25,508
9 $43,828 $43,828 0.544 $23,843
10 $69,128 $69,128 0.508 $35,117
11 $43,828 $43,828 0.475 $20,819
12 $43,828 $43,828 0.444 $19,460
13 $43,828 $43,828 0.415 $18,189
14 $43,828 $43,828 0.388 $17,005
15 $69,128 $69,128 0.362 $25,025
16 $43,828 $43,828 0.339 $14,858
17 $43,828 $43,828 0.317 $13,894
18 $43,828 $43,828 0.296 $12,973
19 $43,828 $43,828 0.277 $12,140
20 $69,128 $69,128 0.258 $17,835
21 $43,828 $43,828 0.242 $10,606
22 $43,828 $43,828 0.226 $9,905
23 $43,828 $43,828 0.211 $9,248
24 $43,828 $43,828 0.197 $8,634
25 $69,128 $69,128 0.184 $12,720
26 $43,828 $43,828 0.172 $7,538
27 $43,828 $43,828 0.161 $7,056
28 $43,828 $43,828 0.150 $6,574
29 $43,828 $43,828 0.141 $6,180
30 $69,128 $69,128 0.131 $9,056

TOTAL PRESENT WORTH $3,047,454

Year

ALTERNATIVE S-7.4 IN SITU TREATMENT (ENHANCED BIOREMEDIATION AND STABILIZATION/SOLIDIFICATION) 
TO MEET I/C PMCs, LUCs, AND MONITORING
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 ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-7.5 EXCAVATION TO MEET I/C DEC AND PMC, OFF-SITE TREATMENT (LTTD AND STABILIZATION /SOLIDIFICATION) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1 PROJECT PLANNING
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 150 hr $35.00 $0 $0 $5,250 $0 $5,250
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 4.5 days $350.00 $0 $0 $1,575 $0 $1,575
2.2 Travel & Mob 1 ls $1,660.00 $1,660 $0 $0 $0 $1,660
2.3 Geoprobe - Equipment and Operator 3 day $2,400.00 $7,200 $0 $0 $0 $7,200
2.4 Supplies & PID 3 day $600.00 $1,800 $0 $0 $0 $1,800
2.5 Soil Sample Analysis (Lead, Antimony, SPLP, PAHs ) 1 ls $10,600.00 $10,600 $0 $0 $0 $10,600
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $32,000.00 $32,000 $0 $0 $0 $32,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 5 mo $375.00  $0 $1,875 $0 $0 $1,875
3.2 Field Office Support 5 mo $240.00 $0 $1,200 $0 $0 $1,200
3.4 Utility Connection/Disconnection (phone/electric) 1 ls $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 5 mo $230.00 $0 $1,150 $0 $0 $1,150
3.6 Underground Utility Clearances 1 ls $1,500.00 $1,500 $0 $0 $0 $1,500
3.7 Construction Survey Support 3 day $1,050.00 $3,150 $0 $0 $0 $3,150
3.8 Equipment Mobilization/Demobilization, 70 to 150 HP 6 ea $64.00 $117.00 $0 $0 $384 $702 $1,086
3.9 Site Superintendent 132 day $355.00 $0 $0 $46,860 $0 $46,860

3.10 Site Health & Safety and QA/QC 132 day $325.00 $0 $0 $42,900 $0 $42,900
3.11 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419

4 DECONTAMINATION
4.1 Decontamination Services 5 mo $5,045.46 $0 $0 $0 $25,227 $25,227
4.2 Equipment Decon Pad 5 ls $1,750.00 $1,500.00 $425.00 $0 $8,750 $7,500 $2,125 $18,375
4.3 Decon Water 5,000 gal $0.20 $0 $1,000 $0 $0 $1,000
4.4 Decon Water Storage Tank, 6,000 gallon 5 mo $784.24 $0 $0 $0 $3,921 $3,921
4.5 Clean Water Storage Tank, 4,000 gallon 5 mo $705.22 $0 $0 $0 $3,526 $3,526
4.6 Disposal of Decon Waste (liquid & solid) 5 mo $950.00 $4,750 $0 $0 $0 $4,750
5 EXCAVATION AND DISPOSAL

5.1 Pavement Removal, bituminous driveways 9,708 sy $2.22 $1.63 $3.85 $0 $21,553 $15,825 $37,378 $74,755
5.2 Excavator, 1/2 cy Capacity 5 mo $13,050.40 $7,087.20 $0 $0 $65,252 $35,436 $100,688
5.3 Site Labor, (1 laborer) 5 mo $5,561.60 $0 $0 $27,808 $0 $27,808
5.4 Tractor Loader 1 to 1-1/4 cy 5 mo $10,058.40 $4,383.00 $0 $0 $50,292 $21,915 $72,207
5.5 Characterization Testing - SPLP, Lead, PAH, TPH 49 ea $478.80 $10.00 $23,461 $490 $0 $0 $23,951
5.6 Confirmation Testing  - SPLP, Lead, PAH, rapid 29 ea $756.00 $21,924 $0 $0 $0 $21,924
5.7 Off Site Transportation & Disposal, Lead < 1000 mg/kg 150 tons $40.00 $6,000 $0 $0 $0 $6,000
5.8 Off Site Transportation & Disposal, High PAHs 5,840 tons $100.00 $583,950 $0 $0 $0 $583,950
5.9 Off Site Transportation & Disposal, High Lead 8,210 tons $120.00 $985,140 $0 $0 $0 $985,140

5.10 Off Site Transportation & Recycling, Asphalt 1,214 tons $19.50 $23,663 $0 $0 $0 $23,663
6 BACKFILL AND SITE RESTORATION

6.1 Clean Backfill 9,466 cy $8.00 $0 $75,728 $0 $0 $75,728
6.2 Tractor Loader 1 to 1-1/4 cy 1 mo $2,286.00 $1,195.00 $0 $0 $2,286 $1,195 $3,481
6.3 Vibrating Roller, 2-Drum, 7.5 HP, 1/2 time Operator 1 mo $1,143.00 $613.00 $0 $0 $1,143 $613 $1,756
6.4 Vibratory Plate, 1/2 time Operator 1 mo $632.00 $114.00 $0 $0 $632 $114 $746
6.5 Asphalt, 2" Binder, 1" Topping, Small Areas 87,376 sf $1.03 $0.24 $0.30 $0 $89,997 $20,970 $26,213 $137,180
7 POST CONSTRUCTION COST  

7.1 Contractor Completion Report 80 hr $35.00 $0 $0 $2,800 $0 $2,800
7.2 Remedial Action Closeout Report 80 hr $35.00 $0 $0 $2,800 $0 $2,800

Subtotal $1,708,298 $204,018 $296,840 $159,046 $2,368,202

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $1,708,298 $201,162 $309,307 $165,726 $2,384,493
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 ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-7.5 EXCAVATION TO MEET I/C DEC AND PMC, OFF-SITE TREATMENT (LTTD AND STABILIZATION /SOLIDIFICATION) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
Capital Cost

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

Overhead on Labor Cost @ 30% $92,792 $92,792
G & A on Labor Cost @ 10% $30,931 $30,931

G & A on Material Cost @ 10% $20,116 $20,116
G & A on Equipment Cost @ 10% $16,573 $16,573

G & A on Subcontract Cost @ 10% $170,830 $170,830
Tax on Materials and Equipment Cost @ 6%  $12,070 $9,944 $22,013

Total Direct Cost $1,879,128 $233,348 $433,029 $192,242 $2,737,748

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost) $340,273
Profit on Total Direct Cost @ 10% $273,775

Subtotal $3,351,796

Health & Safety Monitoring @ 3% (includes air quality monitoring) $100,554

Total Field Cost $3,452,350

Contingency on Total Field Costs @ 20% $690,470
Engineering on Total Field Cost @ 10% $345,235

TOTAL CAPITAL COST $4,488,055
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

ANNUAL COST
Item Item Cost Item Cost Item Cost Item Cost Item Cost Notes

Years 1 & 2 Years 3 & 4 Years 5 through 30 Annually Every 5 Years

 
Pavement Maintenance $27,436 Repave 10% of contaminated areas yearly.

Groundwater Sampling $22,272 $11,136 $5,568  4 Wells.  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30. Labor and supplies for sampling 

Groundwater Analysis $3,360 $1,680 $840  4 wells,  Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4, 
Annually Years 5 through 30.  Analysis for PAHs.

Groundwater Report $5,000 $5,000 $5,000

Inspection $1,000 Annual LUC inspection 

Site Review $23,000 5-year review

Subtotal $30,632 $17,816 $11,408 $28,436 $23,000

Contingency at 10% $3,063 $1,782 $1,141 $2,844 $2,300
 

TOTAL $33,695 $19,598 $12,549 $31,280 $25,300
 
 

ALTERNATIVE S-7.5 EXCAVATION TO MEET I/C DEC AND PMC, OFF-SITE TREATMENT (LTTD AND STABILIZATION /SOLIDIFICATION) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Present Worth Analysis
Capital Annual Total Year Annual Discount Present 

Year Cost Cost Cost Rate at 7% Worth
0 $4,488,055 $4,488,055 1.000 $4,488,055
1 $64,975 $64,975 0.935 $60,752
2 $64,975 $64,975 0.873 $56,723
3 $50,877 $50,877 0.816 $41,516
4 $50,877 $50,877 0.763 $38,819
5 $69,128 $69,128 0.713 $49,289
6 $43,828 $43,828 0.666 $29,190
7 $43,828 $43,828 0.623 $27,305
8 $43,828 $43,828 0.582 $25,508
9 $43,828 $43,828 0.544 $23,843
10 $69,128 $69,128 0.508 $35,117
11 $43,828 $43,828 0.475 $20,819
12 $43,828 $43,828 0.444 $19,460
13 $43,828 $43,828 0.415 $18,189
14 $43,828 $43,828 0.388 $17,005
15 $69,128 $69,128 0.362 $25,025
16 $43,828 $43,828 0.339 $14,858
17 $43,828 $43,828 0.317 $13,894
18 $43,828 $43,828 0.296 $12,973
19 $43,828 $43,828 0.277 $12,140
20 $69,128 $69,128 0.258 $17,835
21 $43,828 $43,828 0.242 $10,606
22 $43,828 $43,828 0.226 $9,905
23 $43,828 $43,828 0.211 $9,248
24 $43,828 $43,828 0.197 $8,634
25 $69,128 $69,128 0.184 $12,720
26 $43,828 $43,828 0.172 $7,538
27 $43,828 $43,828 0.161 $7,056
28 $43,828 $43,828 0.15 $6,574
29 $43,828 $43,828 0.141 $6,180
30 $69,128 $69,128 0.131 $9,056

TOTAL PRESENT WORTH $5,135,832

ALTERNATIVE S-7.5 EXCAVATION TO MEET I/C DEC AND PMC, OFF-SITE TREATMENT (LTTD AND 
STABILIZATION /SOLIDIFICATION) AND DISPOSAL (LANDFILLING), LUCs, AND MONITORING
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE S-7.6 EXCAVATION TO MEET RESIDENTIAL DEC. AND PMCs, ON-5ITE DEWATERING, AND OFF·SITE TREATMENT (LTTD AND SOLIDIFICATIONISTABILIZATION) AND DISPOSAL
(LANDFILLlNG)
CaDita' Cost

mt ost ost
Item Subcontract Material Labor Subcontract Labor

1~E-cTP

1,1 Prepare Documents & Plans including Permits 200 hr $35.00 $0 $0 $7,000 $0 $7,000
2 PRE-DESIGN INVESTIGATION

2.1 Field Personnel - prep, field, and follow-up 4.5 days $350.00 $0 $0 $1,575 $0 $1,575
2.2 Travel & Mob 1 Is $1.660.00 $1,660 $0 $0 $0 $1,660
2.3 Geoprobe - Equipment and Operator 3 day $2,400.00 $7,200 $0 $0 $0 $7,200
2.4 Supplies & PID 3 day $600.00 $1,800 $0 $0 $0 $1,800
2.5 Soil Sample Analysis (Lead, Antimony, SPLP, PAHs) 1 Is $10,600.00 $10,600 $0 $0 $0 $10,600
2.6 Evaluate Data, Prepare Report, and Upload to NIRIS 1 ea $32,000.00 $32,000 $0 $0 $0 $32,000
3 MOBILIZATION, DEMOBILIZATION AND FIELD SUPPORT

3.1 Office Trailer 10 mo $375.00 $0 $0 $0 $3,750 $3,750
3.2 Field Office Support 10 mo $155.00 $0 $1,550 $0 $0 $1,550
3.3 Storage Trailer (1) 10 mo $99.00 $0 $0 $0 $990 $990
3.4 Utility ConnectionlDisconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500
3.5 Site Utilities 10 mo $150.00 $1,500 $0 $0 $0 $1,500
3.6 Construction Survey Support 2 day $975.00 $1,950 $0 $0 $0 $1,950
3.7 Equipment Mobilization/Demobilization 8 ea $85.00 $261.00 $0 $0 $680 $2,088 $2,768
3.8 Site Superintendent 220 day $355.00 $0 $0 $78,100 $0 $78,100
3.9 Site Health & Safety and QA/QC 220 day $325.00 $0 $0 $71,500 $0 $71,500

3.10 Materials Storage Pad, 25' X 25' 625 sf $3.64 $0.74 $1.09 $0 $2,275 $463 $681 $3,419
3.11 Dewatering Pad, 40' X 40' , five 8,000 sf $5.62 $0.85 $1.24 $0 $44,960 $6,800 $9,920 $61,680
3.12 Maintain Dewatering Pad, Replace Top 27x 43,200 sf $0.32 $0.11 $0.13 $0 $13,824 $4,752 $5,616 $24,192

4 DECONTAMINATION
4.1 Decontamination Services 10 mo $5,045.46 $0 $0 $0 $50,455 $50,455
4.2 Equipment Decon Pad 1 Is $1,750.00 $1,500.00 $425.00 $0 $1,750 $1,500 $425 $3,675
4.3 Decon Water 10,000 gal $0.20 $0 $2,000 $0 $0 $2,000
4.4 Decon Water Storage Tank, 6,000 gallon 10 mo $784.24 $0 $0 $0 $7,842 $7,842
4.5 Clean Water Storage Tank, 4,000 gallon 10 roo $705.22 $0 $0 $0 $7,052 $7,052
4.6 Disposal of Decon Waste (liqUid & solid) 10 roo $950.00 $9,500 $0 $0 $0 $9,500
5 SHEET PILING, EXCAVATION, DEWATERING, AND DISPOSAL

5.1 Pavement Removal 23,751 sy $2.22 $1.63 $3.85 $0 $52,727 $38,714 $91,442 $182,884
5.2 Excavator, 2 CY Capacity 10 mo $12,064.80 $17,678.20 $0 $0 $120,648 $176,782 $297,430
5.3 Site Labor, (3 laborers) 10 roo $16,684.80 $0 $0 $166,848 $0 $166,848
5.4 Sheet Piles, 1500' x 8', tiebacks, drive, extract & salvage 12,000 sf $8.48 $8.96 $9.15 $0 $101,700 $83,520 $109,800 $295,020
5.5 FE Loader 3 1/2 to 5 cy, two 20 mo $9,288.40 $13,544.60 $0 $0 $185,768 $270,892 $456,660
5.6 Crane, 25 Ton with Clamshell Bucket, 1 CY 6 mo $12,262.80 $4,490.91 $0 $0 $73,577 $26,945 $100,522
5.7 Characterization Soil Testing - Lead, TCLP, PAH, ETPH 62 ea $478.80 $10.00 $29,686 $620 $0 $0 $30,306
5.8 Confirmation Testing - SPLP, Lead, ETPH, PAH, rapid 60 ea $957.60 $57,456 $0 $0 $0 $57,456
5.9 Off Site Transportation & Disposal, Lead < 1000 mglkg 31,140 tons $40.00 $1,245,600 $0 $0 $0 $1,245,600

5.10 Off Site Transportation & Disposal, High Lead Soil 30,995 tons $120.00 $3,719,340 $0 $0 $0 $3,719,340
5.11 Off Site Transportation & Disposal, High PAH Soil 29,333 tons $100.00 $2,933,250 $0 $0 $0 $2,933,250
5.12 Off Site Transportation & Recycling, Asphalt 2,969 tons $19.50 $57,886 $0 $0 $0 $57,886
5.13 Centrilugal 15 gpm 1 HP Pump, 5 for 6 mo 30 mo $2,211 $638 $0 $66,344 $19,071 $0 $85,415
5.14 5,000 Ib Liquid-Phase GAC Adsorption Units 10 ea $24,600.00 $0 $246,000 $0 $0 $246,000
5.15 Replace GAC 450,000 Ib $2.00 $0 $900,000 $0 $0 $900,000
5.16 Bag Filter System 10 ea $14,000.00 $225.00 $0 $140,000 $2,250 $0 $142,250
5.17 Replace Filter Bags 1,520 ea $60.00 $0 $91,200 $0 $0 $91,200
5.18 Diaphragm Pump, from Treatment to Sewer, 5 for 6 mo 30 mo $542.48 $0 $0 $0 $16,274 $16,274
5.19 Piping, 2" PVC. from Treatment to Storm Sewer 1,000 It $0.51 $0.72 $0 $510 $720 $0 $1,230

6 BACKFILL AND SITE RESTORATION
6.1 Clean Backfill 58,999 cy $8.00 $0 $471,992 $0 $0 $471,992
6.2 FE Loader 3 1/2 to 5 cy 7 roo $9,288.40 $13,544.60 $0 $0 $65,019 $94,812 $159,831
6.3 Vibrating Roller, 2-Drum, 7.5 HP 7 roo $10,058.40 $2,494.40 $0 $0 $70,409 $17,461 $87,870
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$2,0-79
$124,677

$16,035

$8,400
$8,400

Subtotal

$12,300,112

$12,350,450

$317,512
$105,837
$210,753

$93,291
$825,164
$182,426

$14,085,434

$0 $0 $8,400 $0
$0 $0 $8,400 $0

$8,251,639 $2,137,452 $1,015,713 $895,307

100.0% 98.6% 104.2% 104.2%

$8,251,639 $2,107,528 $1,058,373 $932,910

$317,512
$105,837

$210,753
$93,291

$825,164
$126,452 $55,975

$9,076,803 $2,444,732 $1,481,723 $1,082,176

labor

$35.00
$35.00

nit Cost
Material

$31.50
$75.00

Subcontract

hr
hr

240
240

'ti/ffies

Overhead on labor Cost @ 30%
G & A on labor Cost @ 10%

G &A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Subtotal

Total Direct Coat

Local Area Adjustments

Subtotal

ZONE 7. LOWER SUBASE
NAVAl SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
AlTERNATIVE S-7.6 EXCAVATION TO MEET RESIDENTIAL DECa AND PMCa, ON-SITE DEWATERING, AND OFF-SITE TREATMENT (LTTD AND SOlIDIFICATIONlSTABllIZATION) AND DISPOSAL
(LANDFILlING)
Capital Cost

Indirects on Total Direct Cost @ 30%
Prolit on Total Direct Cost @ 10%

(excluding transportation and disposal cost) $1,635,957
$1,408,543

Subtotal

Health & safety Monitoring @ 2% (includes air quality monitoring)

$17,329,935

$346,599

Total Field Coat

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 10%

$17,676,533

$3,535,307
$1,767,653

TOTAL CAPITAl COST $22.979,493
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APPENDIX E.2 
 

GROUNDWATER ALTERNATIVES COST ESTIMATES 
 
 

E.2.1 – ZONE 1   
E.2.2 – ZONE 4 
E.2.3 – ZONE 7  



APPENDIX E.2.1 
 

ZONE 1 
 
 

ALTERNATIVES GW-1.1, GW-1.2, GW-1.3, GW-1.4, and GW-1.5 



NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.1: NO ACTION
Annual Cost

1/15/201011:46 AM

Item

Five-Year Review

Subtotal

Contingency @ 10%

TOTAL

$23,000

$23,000

$2,300

$25,300

Notes
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NAVAL SUBMARINE BASE NEW LONDON 1/15/201011:46 AM
GROTON, CONNECTICUT
ALTERNATIVE GW-1.1: NO ACTION
Present Worth Analysis

aplta Annual Total Year- --Annual Discount Present
ear Cost Cost Cost Rate at 7% Worth
0 0 0 .000 0
1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.816 $0
4 $0 0.763 $0
5 $25,300 $25,300 0.713 $18,039
6 $0 0.666 $0
7 $0 0.623 $0
8 $0 0.582 $0
9 $0 0.544 $0
10 $25,300 $25,300 0.508 $12,852
11 $0 0.475 $0
12 $0 0.444 $0
13 $0 0.415 $0
14 $0 0.388 $0
15 $25,300 $25,300 0.362 $9,159
16 $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19 $0 0.277 $0
20 $25,300 $25,300 0.258 $6,527
21 $0 0.242 $0
22 $0 0.226 $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $25,300 $25,300 0.184 $4,655
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $25,300 $25,300 0.131 $3,314

TOTAL PRESENT WORTH $54,547
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SUbtotalfit,
$0 $3,700
$0 $2,220

$773 $15.915

$773 $21,835

104.2%

$805 $22,428

$4,279
$1,426

$105
$631

$81 $81
$48 $111

$934 $29.061

$0
.,g906

$31,967

__$0

$31,967

$6.393
$0

$38.361

$0 $3.700
$0 $2.220

$1.067 $7.770

$1.067 $13.690

98.6% 104.2%

$1.052 $14.265

$4.279
$1.426

$105

$63

$1.220 $19,971

$631

$6,936

$6.305

100.0%

$0
$0

$773.00 $6.305

$6.305

$37.00
$37.00

$1.067.00 $7.770.00

hr
hr
Is $6.305.00

100
60

1

Item

Indirects on Total Direct Cost @ 0%
Profit on Total Direct Cost @ 10%

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost@ 10%
G & A on Equipment Cost @ 10%

Tax on Materials and Equipment Cost @ 6%

Contingency on Total Field Cosls @ 20%
Engineering on Total Field Cost @ 0%

Health & Safely Monitoring @ 0%

Subtotal

Total Direct Cost

Total Field Cost

Local Area Adjustments

TOTAL COST

Subtotal

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON. CONNECTICUT
ALTERNATIVE GW·1.2: NATURAL ATTENUATION. LUCs. AND MONITORING
CAPITAL COST

fl>ROJECT J>l.ANNI
1.1 Prepare Documents & Plans inclUding Permits
1.2 Prepare LUC RD Documents
1.3 Pre-Design Investigation
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDO'
GROTON, CONNECTICUl
ALTERNATIVE GW-1.2: NATURAL ATTENUATION, LUCs, AND MONITORINt
ANNUALCOSl

Item I Item Cost I ItemCost
Years 3 and 4

Notes

Groundwater Sampling

Groundwater Analysis
(Performance)

Groundwater Analysis
(Migration)

Annual Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$33,408

$1,456

$2.912

$5,000

$1,000

$43,776

$4,378

$48,154

$16.704 $8,352

$728 $364

$1,456 $728

$5,000 $5,000

$1,000 $1,000

$24,888 $15,444

$2,489 $1,544

$27,377 $16,988 $25,300

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterl~

Years 1 & 2, Semi-Annually Years 3 & 4, Annually Years 5 through 30.
Labor and supplies for sampling

2 wells, Sample Quarterly Years 1 &2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for arsenic, copper, TPH.

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 &4,
Annually Years 5 through 30. Analysis for arsenic, copper, TPH.

Annual LUC inspection (assume 8 hours at $50/hr plUS expense!
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW·1.2: NATURAL ATTENUATION, LUCs, AND MONITORING
PRESENT WORTH ANALYSIS

Present
Worth
38,361

$45,024
$42,038
$22,339

. $20,888
$30,152
$11,314
$10,584
$9,887
$9,242
$21,483
$8,069
$7,543
$7,050
$6,591

$15,308
$5,759
$5,385
$5,029
$4,706

$10.910
$4,111
$3,839
$3,585
$3,347
$7,781
$2,922
$2,735
$2,548
$2,395
$5,540

1.00a
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242
0.226
0.211
0.197
0.184
0.172
0.161
0.150
0.141
0.131

Annual Discount
Rate at 7%

38,361
$48,154
$48,154
$27,377
$27,377
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16.988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288

Total Year
Cost

Annual
Cost

$48,154
$48,154
$27,377
$27,377
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16.988
$16,988
$16,988
$16,988
$42,288
$16,988
$16.988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288

38,361

Capital
Cost

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

TOTAL PRESENT WORTH $376,467
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ZONE 1, LOWER SUBASE
NAVAl SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.3: IN-5ITU TREATMENT (Enhanced Bloremedlatlon, Chemical Precipitation and Oxidation), LUCs, AND MONITORING
CAPITAL COST

nit ost
Item Subcontract Material Labor Subcontract

1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Permits 300 hr $37.00 $0 $0 $11,100 $0 $11,100
1.3 Prepare Groundwater Monitoring Plan 100 hr $37.00 $0 $0 $3,700 $0 $3,700
1.4 Completion Report 150 hr $37.00 $0 $0 $5,550 $0 $5,550
1.5 Treatability Study: In-Situ Bioremediation 1 Is $20,000.00 $20,000 $0 $0 $0 $20,000
1.6 Treatability Study: In-Situ Chemical Precipitation & Oxidation 1 Is $5,000.00 $5,000 $0 $0 $0 $5,000
1.7 Pre-Design Investigation 1 Is $6,305.00 $1.067.00 $7,770.00 $773.00 $6,305 $1,067 $7,770 $773 $15,915

2 MOBllIZATIONlDEMOBllIZATION &SITE SUPPORT
2.1 Utility Connection (electric) 1 Is $10,000.00 $10,000 $0 $0 $0 $10,000
2.2 Underground Utility Clearances 1 Is $7,600.00 $7,600 $0 $0 $0 $7,600
2.3 Construction Survey 3 day $2.125.00 $6,375 $0 $0 $0 $6,375
2.4 Drill Rig Mobilization/Demobilization 2 ea $2,000.00 $4,000 $0 $0 $0 $4,000
2.5 Field Construction Mgt. (1 person) 30 day $240.00 $300.00 $0 $7,200 $9,000 $0 $16,200

3 IN-SITU BIOREMEDIATION
3.1 Extraction Well. 4" dia. 6' deep, 4 wells 24 II $70.00 $1,680 $0 $0 $0 $1,680
3.2 Injection Well, 4" dia, 3' deep, 8 wells 24 II $70.00 $1,680 $0 $0 $0 $1,680
3.3 Well Development 24 hr $200.00 $4,800 $0 $0 $0 $4,800
3.4 Well Bollard or Vault 12 ea $500.00 $6,000 $0 $0 $0 $6,000
3.5 CoHecVContainerizefTransportlDispose lOW Off-Site 2 drum $225.00 $450 $0 $0 $0 $450
3.6 Extraction Pump, 5 gpm 4 ea $760.00 $218.00 $0 $3.040 $872 $0 $3,912
3.7 PVC pipe, 1" dia. wltrench 400 It $0.41 $4.43 $7.62 $0 $164 $1,772 $3,048 $4,984
3.8 Dissolved Oxygen In-Situ System 1 Is $30.000.00 $0 $30,000 $0 $0 $30,000

4 IN-SITU CHEMICAL PRECIPITATION &OXIDATION
4.1 OPT Rig (92 injection points @ 15' bgs) 10 day $3,000.00 $30,000 $0 $0 $0 $30,000
4.2 Pump & Hose 10 day $166.40 $0 $0 $0 $1,664 $1,664
4.3 Mix Tank & Equipment 10 day $200.00 $0 $0 $0 $2,000 $2,000
4.4 Injection Point Supplies 1,380 If $4.00 $5,520 $0 $0 $0 $5,520
4.5 Site Labor, (2 laborers) 20 day $309.60 $0 $0 $6,192 $0 $6,192
4.6 Ferric Chloride 55 gal $8.00 $0 $440 $0 $0 $440
4.7 Treatment Water 1 Is $250.00 $0 $250 $0 $0 $250
4.80RC 3,680 Ib $9.00 $0 $33,120 $0 $0 $33,120

5 SITE RESTORATION
5.1 Top Dress Soil 40 cy $31.50 $1,260 $0 $0 $0 $1,260
5.1 Pavement Repair 1 Is $2,000.00 $2,000 $0 $0 $0 $2,000
5.2 Site Restoretion, seed, fertilization, mulch 1.0 mst $76.50 $77 $0 $0 $0 $77

Subtotal $112,747 $75,281 $48,176 $7,485 $243,689

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $112,747 $74,227 $50,199 $7,799 $244,972

Overhead on Labor Cost @ 30% $15,060 $15,060
G & A on Labor Cost @ 10% $5,020 $5,020

G & A on Material Cost @ 10% $7,423 $7,423
G & A on Equipment Cost @ 10% $780 $780

G & A on Subcontract Cost @ 10% $11,275 $11,275
Tax on Materials and Equipment Cost @ 6% $4.454 $468 $4,922

Total Direct eost $124.021 $86,103 $70,279 $9,047 $289,451

Indirects on Total Direct Cost @ 15% $43,418
Profit on Total Direct Cost 0 6% $17,367
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.J>..

ost
LaborSubcontract

nit Cost
MaterialItem

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE GW·1.3: IN-5rru TREATMENT (Enhanced Bloremedlation, Chemical Precipitation and Oxidation), LUCs, AND MONITORING
CAPITAL COST

Subtotal $350.236

Health & Safety Monitoring @ 2% $7.005

Total Field Cost $357,240

Contingency on Total Field Cost @ 25%
Engineering on Total Field Cost @ 10%

$89.310
$35,724

TOTAL COST $482,275
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$2,376
$180,000
$13,000
$10,000

$205,376
$102,688

$3,500

$0.18
$15,000.00

$50.00
$2,500.00

kWh
mo
hr
ea

Item

Cost for one year operation (years 1 and 2)
Cost for six month operation (year 3)
Return DO-IT System (year 3)

1 Energy - Electric
2 DO-IT Rental & Chemicals
3 Operating Labor (5 hours a week)
4 Reports

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.3: IN-SITU TREATMENT (Enhanced Bioremediation, Chemical Precipitation and
Oxidation), LUCs, AND MONITORING
ODeration and Maintenance Costs oer Year
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.3: IN-SITU TREATMENT (Enhanced Bioremedlation, Chemical Precipitation and Oxidation), LUCs, AND MONITORING
ANNUAL COST

Item I Item Cost I Item Cost I Item Cost I Item Cost I Notes

Groundwater Sampling $33,408 $16,704 $8,352

Groundwater Analysis
$1,456 $728 $364(Performance)

Groundwater Analysis
$2,912 $1,456 $728(Migration)

Annual Report $5,000 $5,000 $5,000

Inspection $1,000 $1,000 $1,000

Site Review

Subtotal $43,n6 $24,888 $15,444

Contingency at 10% $4,378 $2,489 $1,544

TOTAL $48,154 $27,3n $16,988

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterly
Years 1 & 2, Semi-Annually Years 3 & 4, Annually Year 5. Labor and
supplies for sampling

2 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Year 5. Analysis for arsenic, copper, TPH.

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Year 5. Analysis for arsenic, copper, TPH.

Annual LUCinspection (assume 8 hours at $50/hr plus expenses)

$23,000 5-year review

$23,000

$2,300

$25,300
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.3: IN-SITU TREATMENT (Enhanced Bioremediation, Chemical Precipitation and Oxidation), LUCs, AND
MONITORING
Present Worth Analvsis

1
2
3
4
5

$205,376
$205,376
$106,188

$48,154
$48,154
$27,3n
$27,377
$42,288

,_7
$253,530
$253,530
$133,565
$27,3n
$42,288

0.935
0.873
0.816
0.763
0.713

TOTAL PRESENT WORTH

resent
Worth

482,275
$237,050
$221,331
$108,989
$20,888
$30,152

$1,100,685
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ZONE'. LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT
ALTERNAnVE GW·' .4: EXTRACnON. DISCHARGE AND DISPOSAL TO OFF·SITE POTW. LUCs, AND MONITORING
CAPITAL COST

nifCo~-- EXt6nCled Cost
Item Subcontract Material Labor Subcontract Material Labor

1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Permits 300 hr $37.00 $0 $0 $11,100 $0 $11,100
1.3 Prepare Groundwater Monitoring Plan '00 hr $37.00 $0 $0 $3,700 $0 $3,700
1.4 Completion Report 150 hr $37.00 $0 $0 $5,550 $0 $5,550
1.5 Pre-Design Investigation 1 Is $6,305.00 $1,067.00 $7,770.00 $773.00 $6,305 $1,067 $7,770 $773 $15,915

2 MOBILlZATlONlDEMOBIUZAnON & SITE SUPPORT
2.1 Utility Connection (electric) 1 Is $10,000.00 $10,000 $0 $0 $0 $10,000
2.2 Underground Utility Clearances 1 Is $7,600.00 $7,600 $0 $0 $0 $7,600
2.3 Construction Survey 2 day $2,125.00 $4,250 $0 $0 $0 $4,250
2.4 Drill Rig Mobilization/Demobilization 2 ea $2,000.00 $4,000 $0 $0 $0 $4,000
2.5 Field Construction Mgt. (1 person) 30 day $240.00 $300.00 $0 $7,200 $9,000 $0 $16,200

3 GROUNDWATER EXTRACnON, C~PPERITPHPLUME
3.1 extraction Well, 6" dia, 30' deep, 1 well 30 If $85.00 $2,550 $0 $0 $0 $2,550
3.2 Well Development 4 hr $200.00 $800 $0 $0 $0 $800
3.3 Well Bollard or Vault 1 ea $500.00 $500 $0 $0 $0 $500
3.4 CollecVContainerizefTransportlDlspose IDW Off-Sile 2 drum $225.00 $450 $0 $0 $0 $450
3.5 Extraction Pump, 20 gpm, 1 hp 1 ea $965.00 $305.00 $0 $965 $305 $0 $1,270
3.6 PVC pipe, 1.5" dia. w/lrench 500 If $0.70 $4.76 $8.22 $0 $350 $2,380 $4,110 $6,840
3.7 Tie-In to existing Manhole 1 ea $500.00 $1,000.00 $1,250.00 $0 $500 $1,000 $1,250 $2,750

4 GROUNDWATER EXTRACnON. ARSENIc/COPPER PLUME
4.1 Extraction Well, 6" dia, 30' deep, 2 wells 60 If $85.00 $5,100 $0 $0 $0 $5,100
4.2 Well Development 8 hr $200.00 $1,600 $0 $0 $0 $1,600
4.3 Well Bollard or Vault 2 ea $500.00 $1,000 $0 $0 $0 $1,000
4.4 CollecVContalnerizerrransportlDlspose IDW Off-Site 4 drum $225.00 $900 $0 $0 $0 $900
4.5 Extraction Pump, 20 gpm, 1 hp 2 ea $965.00 $305.00 $0 $1,930 $610 $0 $2,540
4.6 PVC pipe, 2" dia. w/lrench 1,000 If $1.30 $5.63 $9.72 $0 $1,300 $5,630 $9,720 $16,650
4.7 Tie-in to Existing Manhole 1 ea $500.00 $1,000.00 $1,250.00 $0 $500 $1,000 $1,250 $2,750

5 SITE RESTORAOON
5.1 Top Dress Soil 80 cy $31.50 $2,520 $0 $0 $0 $2,520
5.2 Pavement Repair 1 Is $2,000.00 $2,000 $0 $0 $0 $2,000
5.3 Site Restoration, seed, fertilization, mulch 2.0 msf $76.50 $153 $0 $0 $0 $153

Subtotal $49,728 $13,812 $50,265 $17,103 $130,908

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

SUbtotal $49,728 $13,619 $52,376 $17,821 $133,544

Overhead on Labor Cost @ 30% $15,713 $15,713
G & A on Labor Cost @ 10% $5,238 $5,238

G & A on Material Cost @ 10% $1,362 $1,362
G & A on Equipment Cost @ 10% $1,782 $1,782

G & A on Subcontract Cost @ 10% $4,973 $4,973
Tax on Materials and Equipment Cost @ 6% $817 $1,069 $1,886

Total Direct Cost $54,701 $15,798 $73,327 $20,673 $164,498

Indlrects on Total Direct Cost @ 30% $49,349
Profit on Total Direct Cost @ 10% $16,450

Subtotal $230,297

Health & Safety Monitoring 0 2% $4,606
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ost
LaborSubcontract

nffCost
MaterialItem

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE GW-1.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
CAPITAL COST

Total Field Cost

Contingency on Total Field Cost @ 25%
Engineering on Total Field Cost 0 15%

$234,903

$58,726
$35,235

TOTAL COST $328,864
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
Operation and Maintenance Costs per Year

Item I atyl Unitl CostI CostI Notes

CopperlTPH Plume
1 Energy· Electric 6,600 kWh $0.18 $1,188
2 Equipment Repair/Replacement 1 Is $558.00 $558 5% of Installation Cost
3 Operating Labor 520 hr $50.00 $26,000 10 hr per week
4 POlW Charge 365 day $168.42 $61,474 $7.31 per 1,000 gallons (23,040 gpd)
5 System Report 4 ea $5,000.00 $20,000

Subtotal Cost for One Year Operation $109,220

Arsenic/Copper Plume
1 Energy· Electric 13,200 kWh $0.18 $2,376
2 Equipment Repair/Replacement 1 Is $1,264.50 $1,265 5% of Installation Cost
3 Operating Labor 520 hr $50.00 $26,00010 hr per week
4 POlW Charge 365 day $421.06 $153,685 $7.31 per 1,000 gallons (57,600 gpd)
5 System Report 4 ea $5,000.00 _$20,000

Subtotal Cost for One Year Operation $203,326
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
ANNUAL COST

Item

$25,300

Notes

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterly
Years 1 & 2, Semi-Annually Years 3 & 4, Annually Years 5 through 30.
Labor and supplies for sampling

2 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 &4,
Annually Years 5 through 30. Analysis for arsenic, copper, TPH.

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for arsenic, copper, TPH.

Annual LUC inspection (assume 8 hours at $50/hr plus expenses)
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resent
Worth

3213;864
$337,254
$314,891
$277,377
$259,361
$252,997
$219,470
$205,300
$191,789
$179,267
$180,256
$156,529
$97,820
$91,430
$85,482
$88,912
$74,687
$69,840
$65,213
$61,027
$63,368
$53,316
$49,791
$46,486
$43,402
$45,193
$37,894
$2,735
$2,548
$2,395
$5,540

328,~E)4

$360,700
$360,700
$339,923
$339,923
$354,835
$329,535
$329,535
$329,535
$329,535
$354,835
$329,535
$220,314
$220,314
$220,314
$245.614
$220,314
$220,314
$220.314
$220,314
$245,614
$220,314
$220,314
$220,314
$220,314
$245,614
$220,314
$16.988
$16.988
$16.988
$42,288

$48.154
$48,154
$27,377
$27,377
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42.288
$16,988
$16,988
$16,988
$16.988
$42,288
$16,988
$16.988
$16,988
$16,988
$42,288

$312,546
$312,546
$312,546
$312,546
$312,546
$312.546
$312,546
$312,546
$312,546
$312.546
$312,546
$203,326
$203,326
$203.326
$203,326
$203,326
$203,326
$203,326
$203.326
$203,326
$203,326
$203,326
$203,326
$203,326
$203,326
$203,326

328,864o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $3,890,435
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ZONE " LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDOt
GROTON,CONNECTICUT
ALTERNATIVE GW-l.5: EXTRACTION, ON-5ITE TREATMENT (FILTRAnON, OXIDATIVE FILTRATION, AND UQUID-PHASE GAC ADSORPTION). DIRECT DISCHARGE TO THAMES RIVER, LUCs. AND MONITORING
CAPITAL COSl

Unit Cost Extended Cost
Item Subcontract Material Labor Eaulpment Subcontract Material Labor

R EC LA I A
1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2.220
1.2 Prepare Documents & Plans Including Permits 300 hr $37.00 $0 $0 $11,100 $0 $11,100
1.3 Prepare Groundwater Monitoring Plan 100 hr $37.00 $0 $0 $3,700 $0 $3,700
1.4 Completion Report 150 hr $37.00 $0 $0 $5,550 $0 $5,550
1.5 Treatability Studies 2 ea $5.000.00 $10.000 $0 $0 $0 $10,000
1.6 Pre-Design Investigation 1 Is $6.305.00 $1.067.00 $7.770.00 $773.00 $6,305 $1,067 $7,770 $773 $15,915

2 MOBILIZATION/DEMOBILIZATION & SITE SUPPOR1
2.1 Office Trailer 3 mo $375.00 $0 $0 $0 $1.125 $1,125
2.2 Field Office Equipment, Utilities, & Support 3 mo $470.00 $0 $1,410 $0 $0 $1,410
2.3 Storage Trailer 3 mo $99.00 $0 $0 $0 $297 $297
2.4 Trailer Utility Connections (phone/electric) 1 Is $1.250.00 $1,250 $0 $0 $0 $1,250
2.5 Utility Connection (electric) 1 Is $10,000.00 $10,000 $0 $0 $0 $10.000
2.6 Underground utility Clearances 1 Is $7.600.00 $7,600 $0 $0 $0 $7,600
2.7 Construction Survey 6 day $2.125.00 $12,750 $0 $0 $0 $12,750
2.8 Drill Rig MobilizatiOn/Demobilization 2 ea $2,000.00 $4,000 $0 $0 $0 $4,000
2.9 Field Construction Mgt. (2 persons) 120 day $240.00 $300.00 $0 $28.800 $36,000 $0 $64,800

3 GROUNDWATER EXTRACTION, COPPERITPH PLUME
3.1 Extraction Well, 6· dla. 30' deep. 1 well 30 If $85.00 $2,550 $0 $0 $0 $2,550
3.2 Well Development 4 hr $200.00 $800 $0 $0 $0 $800
3.3 Well Bollard or Vau~ 1 ea $500.00 $500 $0 $0 $0 $500
3.4 ColiectlContainerizelTransportlDlspose lOW Off-S~e 2 drum $225.00 $450 $0 $0 $0 $450
3.5 Extraction Pump. 20 gpm. 1 hp 1 ea $965.00 $305.00 $0 $965 $305 $0 $1,270
3.6 PVC pipe. 1.5" dia. wltrench 500 If $0.70 $4.76 $8.22 $0 $350 $2.380 $4.110 $6,840
3.7 Tie-in to Existing Manhole 1 ea $500.00 $1,000.00 $1.250.00 $0 $500 $1,000 $1,250 $2,750

4 GROUNDWATER EXTRACTION, ARSENIc/COPPER PLUME
4.1 Extraction Well. 6" dia, 30' deep, 2 wells 60 If $85.00 $5,100 $0 $0 $0 $5,100
4.2 Well Development 8 hr $200.00 $1,600 $0 $0 $0 $1,600
4.3 Well Bollard or Vault 2 ea $500.00 $1,000 $0 $0 $0 $1,000
4.4 ColiectlContainerizelTransportlDispose lOW Off-Site 4 drum $225.00 $900 $0 $0 $0 $900
4.5 Extraction Pump, 20 gpm, 1 hp 2 ea $965.00 $305.00 $0 $1,930 $610 $0 $2,540
4.6 PVC pipe, 2· dia. wltrench 1.000 If $1.30 $5.63 $9.72 $0 $1,300 $5,630 $9,720 $16,650
4.7 TIe-in to Existing Manhole 1 ea $500.00 $1,000.00 $1.250.00 $0 $500 $1,000 $1,250 $2.750

5 ON-SITE TREATMENT SYSTEM INSTAlLATION (CopperITPH)
5.1 Building FoundatiOn/Equipment Pads 28 cy $460.00 $12.880 $0 $0 $0 $12,880
5.2 Treatment BUilding 1.000 sf $30.00 $30.000 $0 $0 $0 $30,000
5.3 Equipment Door 1 ea $3.000.00 $3,000 $0 $0 $0 $3,000
5.4 Bag Filter, 53 sf, 12 bag 1 ea $14.793.00 $225,00 $0 $14.793 $225 $0 $15,018
5,5 Liquid-Phase GAC Adsorption System, 1,500 Ib 1 ea $540.00 $410.00 $134.00 $0 $540 $410 $0 $950
5.6 Oxidative Filter System, twin 20-inch units 1 ea $18.000.00 $360.00 $0 $18.000 $360 $0 $18,360
5.7 Discharge PVC pipe, 1.5· dia. w/trench 200 If $0.70 $4.76 $8.22 $0 $140 $952 $1,644 $2,736
5.8 Associated Instruments and Controls' 1 Is $3.000.00 $4,000.00 $0 $3.000 $4.000 $0 $7,000

6 ON-SITE TREATMENT SYSTEM INSTALLATION (Ar88nk:/Copper:
6.1 BUilding Foundation/Equipment Pads 28 cy $460.00 $12.880 $0 $0 $0 $12.880
6.2 Treatment Building 1,000 sf $30.00 $30.000 $0 $0 $0 $30,000
6.3 Equipment Door 1 ea $3.000.00 $3.000 $0 $0 $0 $3,000
6.4 Bag Filter. 75 sf. 17 bag 1 ea $21,239.00 $250.00 $0 $21,239 $250 $0 $21,489
6.5 Oxidative Filter System, twin 30-inch units 1 ea $27,500.00 $420,00 $0 $27.500 $420 $0 $27,920
6.6 Discharge PVC pipe, 2· dia. wltrench 200 If $1.30 $5.63 $9.72 $0 $260 $1,126 $1,944 $3,330
6.7 Associated Instruments and Controls 1 Is $2.500.00 $3,500.00 $0 $2.500 $3,500 $0 $6,000

7 SITE RESTORATION
7.1 Top Dress Soil 80 cy $31.50 $2.520 $0 $0 $0 $2,520
7.2 Pavement Repair 1 Is $2,000.00 $2,000 $0 $0 $0 $2,000
7.3 Site Restoration, seed, fertilization, mulch 2.0 msf $76.50 $153 $0 $0 $0 $153
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$396,653

$399,552

$27,668
$9,223

$12,305
$2,304

$16,124
$8,765

$475;940

$142,782
$47,594

$2,304

$1,383

104.2%

$23,042

$22,113

$26,728

UrilfCost
labor EQUi:d: Extended Cost

Material Subcontract Material labor

$161,238 $124,794 $88,508

100.0% 98.6% 104.2%

$161,238 $123,047 $92,225

$27,668
$9,223

$12,305

$16,124
$7,383

$177,362 $142.734 $129,115

Item

Indirects on Total Direct Cost@ 30%
Profit on Total Direct Cost@ 10%

Overhead on labor Cost @ 30%
G & A on labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Subtotal

Subtotal

Local Area AdjU8tment8

Total Direct Cost

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDOt
GROTON, CONNECTICUT
ALTERNATIVE GW·l.5: EXTRACTION, ON-8ITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION, AND UQUID.pHASE GAC ADSORPTION), DIRECT DISCHARGE TO THAMES RIVER, LUCs, AND MONITORING
CAPITAL COST

Subtotal $666,316

Health & Safety Monitoring @ 1% $6,663

Total Field Cost

Contingency on Total Field Cost @ 25%
Engineering on Total Field Cost@ 15%

$672,979

$168,245
$100,947

TOTAL COST $942,171
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE. BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-1.5: EXTRACTION, ON-5ITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION, AND LIQUID-PHASE GAC ADSORPTION), DIRECT DISCHARGE TO
THAMES RIVER, LUCs, AND MONITORING
Operation and Maintenance Costs Der Year

Item I Otvl Unit! Cost! Cost! Notes

CopperlTPH Plume (Operate for 11 years)
1 Energy - Electric 6,600 kWh $0.18 $1,188
2 Equipment Repair/Replacement 1 Is $2,411.20 $2,411 5% of Installation Cost
3 Influent & Effluent Sampling 52 ea $392.00 $20,384 copper, TPH, suspended solids, pH. Weekly
4 Replace Filter Bags 52 ea $60.00 $3,120 12 bags, weekly
5 Clean Oxidative Filter System, disposal of backwash 12 ea $72.00 $864 480 gal @ $0.15 per gallon
6 Replace GAC Carbon, 1,500 Ibs. 12 ea $3,000.00 $36,000 replace once a month
7 Operating Labor 520 hr $50.00 $26,000 10 hr per week
8 System Report 4 ea $5,000.00 _$20,000

Subtotal Cost for One Year Operation $109,967
Replace Oxidative Filter Medium $7,500 Every 5 years

Arsenic/Copper Plume (Operate for 26 years)
1 Energy - Electric 13,200 kWh $0.18 $2,376
2 Equipment Repair/Replacement 1 Is $3,901.45 $3,901 5% of Installation Cost
3 Influent & Effluent Sampling 52 ea $196.00 $10,192 arsenic, copper, suspended solids, pH. Weekly
4 Replace Filter Bags 52 ea $85.00 $4,420 17 bags, weekly
5 Clean Oxidative Filter System, disposal of backwash 12 ea $180.00 $2,160 1,200 gal @ $0.15 per gallon
6 Operating Labor 520 hr $50.00 $26,000 10 hr per week
7 System Report 4 ea $5,000.00 $20,000

~

Subtotal Cost for One Year Operation $69,049
Replace Oxidative Filter Medium $11,000 Every 5 years
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE GW·1.5: EXTRACTION, ON·SITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION, AND LIQUID·PHASE GAC ADSORPTION), DIRECT DISCHARGE TO
THAMES RIVER. LUCs. AND MONITORING
ANNUAL COST

Item Item--cosl

Years 1 and 2

ItemCost

Years 5 and 30
Notes

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterl:
Groundwater Sampling $33,408 $16,704 $8,352 Years 1 & 2, Semi-Annually Years 3 & 4, Annually Years 5 through 30.

Labor and supplies for samplln~

Groundwater Analysis
$1,456 $728 $364

2 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
(Performance) Annually Years 5 through 30. Analysis for arsenic, copper, TPH.

Groundwater Analysis
$2,912 $1,456 $728

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
(Migration) Annually Years 5 through 30. Analysis for arsenic; copper, TPH.

Annual Repor1 $5,000 $5,000 $5,000

Inspection $1,000 $1,000 $1,000 Annual LUC inspection (assume 8 hours at $50/hr pius expense!

Site Revley, $23,000 5-year revie\/\

Subtotal $43,776 $24,888 $15,444 $23,000

Contingency at 10% $4,378 $2,489 $1,544 $2,300

TOTAL $48,154 $27,377 $16,988 $25,300
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942;-171
$212,404
$198,320
$168,417
$157,478
$170,981
$130,539
$122,111
$114,075
$106,627
$121,821
$93,102
$38,201
$35,706
$33,383
$44,286
$29,167
$27,274
$25,467
$23,832
$31,563
$20,821
$19,445
$18,154
$16,949
$22,510
$14,799
$2,735
$2,548
$2,395
$5,540

rooo
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242
0.226
0.211
0.197
0.184
0.172
0.161
0.150
0.141
0.131

AnnuiirDiscounl
Rate at 7%

TotafVeal
Cost
2,171

$227,170
$227,170
$206,393
$206,393
$239,805
$196,005
$196,005
$196,005
$196,005
$239,805
$196,005
$86,038
$86,038
$86,038
$122,338
$86,038
$86,038
$86,038
$86,038
$122,338
$86,038
$86,038
$86,038
$86,038

$122,338
$86,038
$16,988
$16,988
$16,988
$42,288

Ann-usl
Cost

$48,154
$48,154
$27,377
$27,377
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288

$179,017
$179,017
$179,017
$179,017
$197,517
$179,017
$179,017
$179,017
$179,017
$197,517
$179,017
$69,049
$69,049
$69,049
$80,049
$69,049
$69,049
$69,049
$69,049
$80,049
$69,049
$69.049
$69,049
$69,049
$80,049
$69,049

Operiinon anc
Maintenance Cost

942,1{)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW·1.5: EXTRACTION, ON-8ITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION, AND L1QUID·PHASE GAC
ADSORPTION), DIRECT DISCHARGE TO THAMES RIVER, LUCs, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $2,952,822
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APPENDIX E.2.2 
 

ZONE 4 
 
 

ALTERNATIVES GW-4.1, GW-4.2, GW-4.3, GW-4.4, and GW-4.5 



1/15/2010 11 :46 AM

Notes

$23,000

Item

Five-Year Review

NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.1: NO ACTION
Annual Cost

Subtotal

Contingency @ 10%

$23,000

$2,300

TOTAL $25,300

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Groundwater\Zone 4\GW-4.1.xls\anulcost Page 1 of 2



NAVAL SUBMARINE BASE NEW LONDON 1/15/201011:46 AM
GROTON, CONNECTICUT
ALTERNATIVE GW-4.1: NO ACTION
Present Worth Analysis

aplta ota ear nnua Iscount resent
Year Cost Cost Rate at 7% Worth

0 $0 $0 1.000 $0 •1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.81E) $0
4 $0 0.763 $0
5 $25,300 $25,300 0.713 $18,039
6 $0 0.666 $0
7 $0 0.623 $0
8 $0 0.582 $0
9 $0 0.544 $0
10 $25,300 $25,300 0.508 $12,852
11 $0 0.475 $0
12 $0 0.444 $0
13 $0 0.415 $0
14 $0 0.388 $0
15 $25,300 $25,300 0.362 $9,159
16 $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19 $0 0.277 $0
20 $25,300 $25,300 0.258 $6,527
21 $0 0.242 $0
22 $0 0.226 $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $25,300 $25,300 0.184 $4,655
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $25,300 $25,300 0.131 $3,314

TOTAL PRESENT WORTH $54,547

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Groundwater\Zone 4\GW-4.1.xls\pwa Page 2 of 2



Subtotal
III I

$0 $3,700
$0 $2,220

$773 $12,507

$773 $18,427

104.2%

$805 $18,993

$4,083
$1,361

$105
$353

$81 $81
$48 $111

$934 $25,086

$0
~509

$27,595

$0

$27.595

$5,519

~

$33.114

$0 $3,700
$0 $2,220

$1,067 $7,140

$1.067 $13.060

98.6% 104.2%

$1,052 $13,609

$4,083
$1,361

$105

$63

$1,220 $19.052

$353

$3.527

100.0%

$3,880

$0
$0

$773.00 $3.527

$3,527

$37.00
$37.00

$1.067.00 $7,140.00

hr
hr
Is $3.527.00

100
60

1

Item

Indirects on Total Direct Cost @ 0%
Profit on Total Direct Cost @ 10%

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 0%

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G &A on Subcontract Cost @ 10%

G &A on Equipment Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Health & Safety Monitoring @ 0%

Local Area Adjustments

Subtotal

Total Direct Cost

Subtotal

Total Field Cost

TOTAL COST

AOJECT~N

1.1 Prepare Documents & Plans including Permits
1.2 Prepare LUC RD Documents
1.3 Pre-Design Investigation

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.2: NATURAL ATTENUATION. LUCs, AND MONITORING
CAPITAL COST

1:\1 Reports\New London\100706.424· FS\Appendices\Appendix E\Groundwater\Zone 4\GW-4.2 (lQ-09).xls\capcost 1/15/2010; 11:46 AM



ZONE 4, LOWER SUBASE
NAvAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.2: NATURAL ATIENUATION, LUCs, AND MONITORING
ANNUAL COST

Item I Hem Cost
Years 1 and 2

Iterri-Cost
Every 5 Years

Notes

Groundwater Sampling $33,408 $16,704 $8,352
6 Wells (2 Perfonnance Wells, 4 Migration Wells). Sample Quarterly
Years 1 & 2, Semi-Annually Years 3 & 4, Annually Years 5 through 30.
Labor and supplies for samplinQ

Groundwater Analysis
(Performance)

$1,456 $728 $364
2wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 &4,
Annually Years 5 through 30. Analysis for arsenic, lead, TPH.

Groundwater Analysis
(Migration)

$2,912 $1,456 $728
4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for arsenic, lead, TPH.

Annual Report

Inspection

$5,000

$1,000

$5,000

$1,000

$5,000

$1,000 Annual LUC inspection (assume 8 hours at $50/hr plus expenses)

$15,444

$1,544

$24,888

$2,489

$43,776

$4,378

_______________________$~2;..;;3.,000;;..;;.;;._5-yearreview

$23,000

$2,300

Subtotal

Site Review

Contingency at 10%

TOTAL $48,154 $27,377 $16,988 $25,300
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Annual Total Year - - An-nual Discount - Present
Cost Cost Rate at 7% Worth

0 33,114 33,11 1.000 33,114
1 $48,154 $48,154 0.935 $45,024
2 $48,154 $48,154 0.873 $42,038
3 $27,377 $27,377 0.816 $22,339
4 $27,377 $27,377 0.763 $20,888
5 $42,288 $42,288 0.713 $30,152
6 $16,988 $16,988 0.666 $11,314
7 $16,988 $16,988 0.623 $10,584
8 $16,988 $16,988 0.582 $9,887
9 $16,988 $16,988 0.544 $9,242
10 $42,288 $42,288 0.508 $21,483
11 $16,988 $16,988 0.475 $8,069
12 $16,988 $16,988 0.444 $7,543
13 $16,988 $16,988 0.415 $7,050
14 $16,988 $16,988 0.388 $6,591
15 $42,288 $42,288 0.362 $15,308
16 $16,988 $16,988 0.339 $5,759
17 $16,988 $16,988 0.317 $5,385
18 $16,988 $16,988 0.296 $5,029
19 $16,988 $16,988 0.277 $4,706
20 $42,288 $42,288 0.258 $10,910
21 $16,988 $16,988 0.242 $4,111
22 $16,988 $16,988 0.226 $3,839
23 $16,988 $16,988 0.211 $3,585
24 $16,988 $16,988 0.197 $3,347
25 $42,288 $42,288 0.184 $7,781
26 $16,988 $16,988 0.172 $2,922
27 $16,988 $16,988 0.161 $2,735
28 $16,988 $16,988 0.150 $2,548
29 $16,988 $16,988 0.141 $2,395
30 $42,288 $42,288 0.131 $5,540

TOTAL PRESENT WORTH $371,220

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Groundwater\Zone 4\GW-4.2 (10·09).xls\pwa
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ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE GW-4.3: IN-SITU TREATMENT (Enhanced Bloremediation, Chemical Precipitation and Oxidation), LUCs, AND MONITORING
CAPITAL COST

nit ost Extended Cost
Item Subcontract Material Labor Subcontract Material Labor

"1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Permits 300 hr $37.00 $0 $0 $11,100 $0 $11,100
1.3 Prepare Groundwater Monitoring Plan 100 hr $37.00 $0 $0 $3,700 $0 $3,700
1.4 Completion Report 150 hr $37.00 $0 $0 $5,550 $0 $5,550
1.5 Treatability Study: In-Situ Bioremediation 1 Is $20,000.00 $20,000 $0 $0 $0 $20,000
1.6 Treatability Study: In-Situ Chemical Precipitation & Oxidation 1 Is $5,000.00 $5,000 $0 $0 $0 $5,000
1.7 Pre-Design Investigation 1 Is $3,527.00 $1,067.00 $7,140.00 $n3.00 $3,527 $1,067 $7,140 $773 $12,507

2 MOBILIZATIONlDEMOBILIZATION & SITE SUPPORT
2.1 Utility Connection (electric) 1 Is $10,000.00 $10,000 $0 $0 $0 $10,000
2.2 Underground Utility Clearances 1 Is $7,600.00 $7,600 $0 $0 $0 $7,600
2.3 Construction Survey 3 day $2,125.00 $6,375 $0 $0 $0 $6,375
2.4 Drill Rig Mobilization/Demobilization 2 ea $2,000.00 $4,000 $0 $0 $0 $4,000
2.5 Field Construction Mgt. (1 person) 35 day $240,00 $300.00 $0 $8,400 $10,500 $0 $18,900

3 IN-SITU BIOREMEDIATION
3.1 Extraction Well, 4" dia, 6' deep, 4 wells 24 If $70.00 $1,680 $0 $0 $0 $1,680
3.2 Injection Well, 4" dia, 3' deep, 8 wells 24 If $70.00 $1,680 $0 $0 $0 $1,680
3.3 Well Development 24 hr $200.00 $4,800 $0 $0 $0 $4,800
3.4 Well Bollard or Vault 12 ea $500.00 $6,000 $0 $0 $0 $6,000
3.5 Coilect/ContainerizerrransportlDispose lOW Off-Site 2 drum $225.00 $450 $0 $0 $0 $450
3.6 Extraction Pump, 5 gpm 4 ea $760.00 $218.00 $0 $3,040 $872 $0 $3,912
3.7 PVC pipe, 1" dia. wltrench 400 If $0.41 $4,43 $7.62 $0 $164 $1,772 $3,048 $4,984
3.8 Dissolved Oxygen In-Situ System 1 Is $30,000.00 $0 $30,000 $0 $0 $30,000

4 IN-SITU CHEMICAL PRECIPITATION & OXIDATION (ArsenIclTPH)
4.1 OPT Rig (119 injection points @ 15' bgs) 12 day $3,000.00 $36,000 $0 $0 $0 $36,000
4.2 Pump & Hose 12 day $166.40 $0 $0 $0 $1,997 $1,997
4.3 Mix Tank & Equipment 12 day $200.00 $0 $0 $0 $2,400 $2,400
4.4 Injection Point Supplies 1,785 If $4.00 $7,140 $0 $0 $0 $7,140
4.5 Site Labor, (2 laborers) 24 day $309.60 $0 $0 $7,430 $0 $7,430
4.6 Ferric Chloride 55 gal $8.00 $0 $440 $0 $0 $440
4.7 Treatment Water 1 Is $250.00 $0 $250 $0 $0 $250
4.80RC 4,760 Ib $9.00 $0 $42,840 $0 $0 $42,840

5 IN-SITU CHEMICAL PRECIPITATION & OXIDATION (Lead)
5.1 OPT Rig (43 injection points @ 15' bgs) 3 day $3,000.00 $9,000 $0 $0 $0 $9,000
5.2 Pump & Hose 3 day $166.40 $0 $0 $0 $499 $499
5.3 Mix Tank & Equipment 3 day $200.00 $0 $0 $0 $600 $600
5.4 Injection Point Supplies 645 If $4.00 $2,580 $0 $0 $0 $2,580
5.5 Site Labor, (2 laborers) 6 day $309.60 $0 $0 $1,858 $0 $1,858
5.6 Ammonium Phosphate 20 Ib $8.00 $0 $160 $0 $0 $160
5.7 Treatment Water 1 Is $250.00 $0 $250 $0 $0 $250

6 SITE RESTORATION
6.1 Top Dress Soil 40 cy $31.50 $1,260 $0 $0 $0 $1,260
6.2 Pavement Repair 1 Is $2,125.00 $2,125 $0 $0 $0 $2,125
6.3 Site Restoration, seed, fertilization, mulch 1.0 msf $76.50 $77 $0 $0 $0 $77

Subtotal $129,294 $86,611 $52,142 $9.317 $277,364
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$278,732

$16,300
$5,433
$8,540

$971
$12,929
$5,706

$328,611

$971

$582

104.2%

$9,708

$11,262

nitCest
EauiDmentl

Extended Cost
Material Labor Subcontract Material Labor

100.0% 98.6% 104.2%

$129,294 $85,398 $54,332

$16.300
$5,433

$8,540

$12,929
$5,124

$142,223 $99,062 $76,065

Item

Overhead on Labor Cost @ 30%
G & A on Labor Cost C 10%

G & A on Material Cost C 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Total Direct Cost

Local Area Adjustmenta

Subtotal

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE GW-4.3: IN-Srru TREATMENT (Enhanced Bioremediation, Chemical Precipitation and Oxidation), LUCs, AND MONITORING
CAPITAL COST

Indlrects on Total Direct Cost @ 15%
Profit on Total Direc1 Cost @ 6%

$49,292
$19,717

Subtotal

Health & Safety Monitoring @ 2%

$397,620

$7,952

Totel Field Cost $405,572

Contingency on Total Field Cost @ 25%
Engineering on Total Field Cost @ 10%

$101,393
$40,557

TOTAL COST $547,523
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Cost for one year operation (year 1)
Cost for six month operation (year 2)
Return DO-IT System (year 2)

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Groundwater\Zone 4\GW-4.3 (11-09).xls\op&maint
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$3,500
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6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterly
Years 1 & 2, Semi-Annually Years 3 & 4, Annually Year 5. Labor and
supplies for sampling

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Year 5. Analysis for arsenic, lead, TPH.

Annual LUC inspection (assume 8 hours at $50/hr plus expenses)

2 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 &4,
Annually Year 5. Analysis for arsenic, lead, TPH.

$25,300

$23,000 5-year review

$23,000

$2,300

$728

$364

$8,352

$5,000

$1,000

$16,988

$15,444

$1,544

Item I Item Cost I Item Cost I Item Cost I Item Cost I Notes

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.3: IN-SITU TREATMENT (Enhanced Bloremedlatlon, Chemical Precipitation and Oxidation), LUCs, AND MONITORING
ANNUAL COST

Groundwater Sampling $33,408 $16,704

Groundwater Analysis
$1,456 $728

(Performance)

Groundwater Analysis
$2,912 $1,456

(Migration)

Annual Report $5,000 $5,000

Inspection $1,000 $1,000

Site Review -
Subtotal $43,n6 $24,888

Contingency at 10% $4,378 $2,489

TOTAL $48,154 $27,3n
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resent
Worth

547,523
$237,033
$134,732
$22,339
$20,888
$30,152

0.935
0.873
0.816
0.763
0.713

,
$253,512
$154,333
$27,377
$27,377
$42,288

$48,154
$48,154
$27,377
$27,377
$42,288

$205,358
$106,179

547~

ZONE 1, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.3: IN-SITU TREATMENT (Enhanced Bioremediation, Chemical Precipitation and Oxidation), LUCs, AND
MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $992,668
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE GW-4.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
CAPITAL COST

nit ost ost
Item Subcontract Material Labor Subcontract Labor

1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Permits 300 hr $37.00 $0 $0 $11,100 $0 $11,100
1.3 Prepare Groundwater Monitoring Plan 100 hr $37.00 $0 $0 $3,700 $0 $3,700
1.4 Completion Report 150 hr $37.00 $0 $0 $5,550 $0 $5,550
1.7 Pre-Design Investigation 1 Is $3,527.00 $1,067.00 $7,140.00 $773.00 $3,527 $1,067 $7,140 $773 $12,507

2 MOBILIZAllONlDEMOBILIZATION & SITE SUPPORT
2.1 Utility Connection (electric) 1 Is $10,000.00 $10,000 $0 $0 $0 $10,000
2.2 Underground Utility Clearances 1 Is $7,600.00 $7,600 $0 $0 $0 $7,600
2.3 Construction Survey 4 day $2,125.00 $8,500 $0 $0 $0 $8,500
2.4 Drill Rig Mobilization/Demobilization 2 ea $2,000.00 $4,000 $0 $0 $0 $4,000
2.5 Field Constructlon Mgt. (1 person) 40 day $240.00 $300.00 $0 $9,600 $12,000 $0 $21,600

3 GROUNDWATER EXTRACTION, ARSENICITPH PLUME
3.1 Extraction Well, 6" dia, 30' deep, 3 wells 90 If $85.00 $7,650 $0 $0 $0 $7,650
3.2 Well Development 12 hr $200.00 $2,400 $0 $0 $0 $2,400
3.3 Well Bollard or Vault 3 ea $500.00 $1,500 $0 $0 $0 $1,500
3.4 CollecVContainerize!TransportlDispose lOW Off-Site 6 drum $225.00 $1,350 $0 $0 $0 $1,350
3.5 Extraction Pump, 10 gpm, 0.5 hp 3 ea $810.00 $290.00 $0 $2,430 $870 $0 $3,300
3.6 PVC pipe, 2" dla. w/trench 1,500 If $1.30 $5.63 $9.72 $0 $1,950 $8,445 $14,580 $24,975
3.7 Tie-In to Existing Manhole 1 ea $500.00 $1,000.00 $1,250.00 $0 $500 $1,000 $1,250 $2,750

4 GROUNDWATER EXTRACTION, LEAD PLUME
4.1 Extraction Weil, 6" dia, 30' deep, 3 weils 90 If $85.00 $7,650 $0 $0 $0 $7,650
4.2 Well Development 12 hr $200.00 $2,400 $0 $0 $0 $2,400
4.3 Well Bollard or Vault 3 ea $500.00 $1,500 $0 $0 $0 $1,500
4.4 CollectlContainerizelTransportlDispose IDW Off·Slte 6 drum $225.00 $1,350 $0 $0 $0 $1,350
4.5 Extraction Pump, 40 gpm, 2 hp 3 ea $1,500.00 $290.00 $0 $4,500 $870 $0 $5,370
4.6 PVC pipe, 4" dia. w/trench 1,500 If $4.00 $10.00 $20.00 $0 $6,000 $15,000 $30,000 $51,000
4.7 Tie-in to Existing Manhole 1 ea $500.00 $1,000.00 $1,250.00 $0 $500 $1,000 $1,250 $2,750

5 SITE RESTORATION
5.1 Top Dress Soli 80 cy $31.50 $2,520 $0 $0 $0 $2,520
5.2 Pavement Repair 1 Is $2,000.00 $2,000 $0 $0 $0 $2,000
5.3 Site Restoration, seed, fertilization, mulch 2.0 msf $76.50 $153 $0 $0 $0 $153

Subtotal $64,100 $26,547 $68,895 $47,853 $207,395

Local Area Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $64,100 $26,175 $71,789 $49,863 $211,927

Overhead on Labor Cost @ 30% $21,537 $21,537
G & A on Labor Cost @ 10% $7,179 $7,179

G & Aon Material Cost @ 100/0 $2,618 $2,618
G & A on Equipment Cost @ 10% $4,986 $4,986

G & A on Subcontract Cost @ 10% $6,410 $6,410
Tax on Materials and Equipment Cost @ 6% $1,571 $2,992 $4,562

Total Direct COllt $70,510 $30,363 $100,504 $57,841 $259,218

Indirects on Total Direct Cost 0 30% $77,765
Profit on Total Direct Cost 0 10% $25,922

Subtotal $362,906

Health & safety Monitoring 0 2% $7,258
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ost
LaborSubcontract

nftCost
MaterialItem

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECnCUT
ALTERNAnVE GW-4.4: EXTRACnON, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
CAPITAL COST

Total Field Cost $370,164

Contingency on Total Field Cost @ 25%
Engineering on Total Field Cost @ 15%

$92,541
$55,525

TOTAL COST $518,229
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF·SITE POTW, LUCs, AND MONITORING
Operation and Maintenance Costs per Year

9,800
1

520
365

4

kWh
Is
hr

day
ea

$0.18
$1,871.25

$50.00
$315.79

$5,000.00

$1,764
$1,871 5% of Installation Cost

$26,000 10 hr per week
$115,264 $7.31 per 1,000 gallons (43,200 gpd)

$20,000

Subtotal Cost for One Year Operation $164,899

Lead Plume (Operate for 27 years)
1 Energy· Electric 39,500 kWh $0.18 $7,110
2 Equipment Repair/Replacement 1 Is $3,276.00 $3,276 5% of Installation Cost
3 Operating Labor 520 hr $50.00 $26,000 10 hr per week
4 POTW Charge 365 day $1,263.17 $461,056 $7.31 per 1,000 gallons (172,800 gpd)
5 System Report 4 ea $5,000.00 _$20,000

Subtotal Cost for One Year Operation $517,442
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Notes

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterly
Years 1 & 2, Semi-Annually Years 3 & 4, Annually Years 5 through 30.
labor and supplies for sampling

$8,352$16,704$33,408Groundwater Sampling

Item

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF·SITE POTW, LUCs, AND MONITORING
ANNUAL COST

Groundwater Analysis
(Performance)

$1,456 $728 $364
2 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for arsenic, lead, TPH.

Groundwater Analysis
(Migration)

$2,912 $1,456 $728
4 wells, Sample Quarterly Years 1 &2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for arsenic, lead, TPH.

Annual Report

Inspection

$5,000

$1,000

$5,000

$1,000

$5,000

$1,000 . Annual LUC inspection (assume 8 hours at $50/hr plus expenses)

Site Review

Subtotal

Contingency at 10%

$43,776

$4,378

$24,888

$2,489

$15,444

$1,544

$23,000 5-year review

$23,000

$2,300

TOTAL $48,154 $27,377 $16,988 $25,300
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518,229
$683,013
$637,722
$579,130
$541,515
$516,661
$465,754
$435,683
$407,010
$380,436
$368,112
$332,182
$237,287
$221,789
$207,359
$202,623
$181,172
$169,415
$158,191
$148,037
$144,411
$129,332
$120,781
$112,765
$105,283
$102,990
$91,922
$86,043
$2,548
$2,395
$5,540

518,22
$730,495
$730,495
$709,718
$709,718
$724,630
$699,330
$699,330
$699,330
$699,330
$724,630
$699,330
$534,431
$534,431
$534,431
$559,731
$534,431
$534,431
$534,431
$534,431
$559,731
$534,431
$534,431
$534,431
$534,431
$559,731
$534,431
$534,431
$16,988
$16,988
$42,288

$48,154
$48,154
$27,377
$27,377
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288
$16,988
$16,988
$16,988
$16,988
$42,288

$682,342
$682,342
$682,342
$682,342
$682,342
$682,342
$682,342
$682,342
$682,342
$682,342
$682,342
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442
$517,442

5fS;-22
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF·SITE POTW, LUCs, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $8,295,331
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDOt
GROTON,CONNECTICUT
ALTERNATIVE GW....5: EXTRACTION, ON-81TE TREATMENT (FILTRATION. OXIDATIVE FILTRATION, CHEMICAL PRECIPITATION, AND LIQUID-PHASE GAC ADSORPTION). DISCHARGE TO THAMES RIVER,
LUCs, AND MONITORING
CAPITAL COST

Unit Cost Extended Cost
Item Subcontract Material Labor E ui ment Subcontract Material Labor

1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Penntts 300 hr $37.00 $0 $0 $11,100 $0 $11,100
1.3 Prepare Groundwater Monttoring Plan 100 hr $37.00 $0 $0 $3,700 $0 $3,700
1.4 Completion Report 150 hr $37.00 $0 $0 $5,550 $0 $5,550
1.5 Treatability Studies 3 ea $5,000.00 $15,000 $0 $0 $0 $15,000
1.6 Pre-Design Investigation 1 Is $3,527.00 $1,067.00 $7,140.00 $773.00 $3,527 $1,067 $7,140 $773 $12,507

2 MOBILIZATION/DEMOBILIZATION & SITE SUPPORl
2.1 Office Trailer 3 mo $375.00 $0 $0 $0 $1,125 $1,125
2.2 Field Office Equipment, Ulillties, & Support 3 mo $470.00 $0 $1,410 $0 $0 $1,410
2.3 Storage Trailer 3 mo $99.00 $0 $0 $0 $297 $297
2.4 Trailer Utility Connections (phone/electric) 1 Is $1,250.00 $1,250 $0 $0 $0 $1,250
2.5 Utility Connection (electric) 1 Is $10,000.00 $10,000 $0 $0 $0 $10,000
2.6 Underground Utility Clearances 1 Is $7,600.00 $7,600 $0 $0 $0 $7,600
2.7 Construction Survey 6 day $2,125.00 $12,750 $0 $0 $0 $12,750
2.8 Drill Rig Mobilization/Demobilization 2 ea $2,000.00 $4,000 $0 $0 $0 $4,000
2.9 Field Construction Mgt. (2 persons) 120 day $240.00 $300.00 $0 $28,800 $36,000 $0 $64,800

3 GROUNDWATER EXTRACTION. ARSENICITPH PLUME
3.1 Extraction Well, 6" dia, 30' deep, 3 wells 90 If $85.00 $7,650 $0 $0 $0 $7,650
3.2 Well Development 12 hr $200.00 $2,400 $0 $0 $0 $2,400
3.3 Well Bollard or Vault 3 ea $500.00 $1,500 $0 $0 $0 $1,500
3.4 Coll8CUContainerlzelTransportlDispose lOW Off-Site 6 drum $225.00 $1,350 $0 $0 $0 $1,350
3.5 Extraction Pump, 10 gpm, 0.5 hp 3 ea $810.00 $290.00 $0 $2,430 $870 $0 $3,300
3.6 PVC pipe, 2" dia. wltrench 1,500 If $1.30 $5.63 $9.72 $0 $1,950 $8,445 $14,580 $24,975
3.7 Tie-in to existing Manhole 1 ea $500.00 $1,000.00 $1,250.00 $0 $500 $1,000 $1,250 $2,750

4 GROUNDWATER EXTRACTION, LEAD PLUME
4.1 Extraction Well, 6" dia, 30' deep, 3 wells 90 If $85.00 $7,650 $0 $0 $0 $7,650
4.2 Well Development 12 hr $200.00 $2,400 $0 $0 $0 $2,400
4.3 Well Bollard or Vault 3 ea $500.00 $1,500 $0 $0 $0 $1,500
4.4 CoIlectlContainerizelTransportlDlspose lOW Off-Site 6 drum $225.00 $1,350 $0 $0 $0 $1,350
4.5 Extraction Pump, 40 gpm, 2 hp 3 ea $1,500.00 $290.00 $0 $4,500 $870 $0 $5,370
4.6 PVC pipe, 2" dia. wltrench 1,500 If $4.00 $10.00 $20.00 $0 $6,000 $15,000 $30,000 $51,000
4.7 Tie-in to Existing Manhole 1 ea $500.00 $1,000.00 $1,250.00 $0 $500 $1,000 $1,250 $2,750

5 ON-8ITE TREATMENT SYSTEM INSTALLATION (ArlIeniclTPH:
5.1 Building Foundation/Equipment Pads 42 cy $460.00 $19,320 $0 $0 $0 $19,320
5.2 Treatment Building 1,500 sf $30.00 $45,000 $0 $0 $0 $45,000
5.3 Equipment Door 1 ea $3,000.00 $3,000 $0 $0 $0 $3,000
5.4 Tank, 1,000 gal, 5' dla. 1 ea $2,730.00 $263.00 $0 $2,730 $263 $0 $2,993
5.5 Tank Mixer, 0.5 hp, w/controls 1 ea $2,194.00 $185.00 $0 $2,194 $185 $0 $2,379
5.6 Transfer Pump, 30 gpm, 1.5 hp 1 ea $990.00 $245.00 $0 $990 $245 $0 $1,235
5.7 Bag Filter, 53 sf, 12 bag 1 ea $14,793.00 $225.00 $0 $14,793 $225 $0 $15,018
5.8 Uquid-Phase GAC Adsorption System, 2,500 Ib 1 ea $13,950.00 $615.00 $200.00 SO $13,950 $615 $0 $14,565
5.9 Oxidative Filter System, twin 24-inch units 1 ea $22,500.00 $390.00 $0 $22,500 $390 $0 $22,890

5.10 Discharge PVC pipe, 2" dia. wltrench 200 If S1.30 $5.63 $9.72 $0 $260 $1,126 $1,944 $3,330
5.11 Associated Instruments and Controls 1 Is $4,000.00 $6,000.00 $0 $4,000 $6,000 $0 $10,000

6 ON-8ITE TREATMENT SYSTEM INSTALLATION (Lead)
6.1 BUilding FoundationlEquipment Pads 70 cy $460.00 $32,200 $0 $0 $0 $32,200
6.2 Treatment Building 2,500 sf $30.00 $75,000 $0 $0 $0 $75,000
6.3 Equipment Door 1 ea $3,000.00 $3,000 $0 $0 $0 $3,000
6.4 Tank, 7,500 gal, 10' dia. 1 ea $10,000.00 $1,000.00 $0 $10,000 $1,000 $0 $11,000
6.5 Tank Mixer, 3 hp, w/controls 1 ea $4,000.00 $300.00 $0 $4,000 $300 $0 $4,300
6.6 Chemical Feed System w/pump 1 ea $5,000.00 $150.00 $0 $5,000 $150 $0 $5,150
6.7 Chemical Feed System Tank & Stand, 400 gal 1 ea $1,500.00 $150.00 $0 $1,500 $150 $0 $1,650
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$653,262

$2,520
$2.000

$153

$657,236

$35,720
$11,907
$21,964
$5,641

$26,212
$16,563

$775,243

$232,573
$77,524

$0
$0
$0

$5,641

$3,365

104.2%

$65,434

$56,409

$54,135

tended Cost
Material Labor
$1.000 $100
$2,500 $500

$84,984 $1.125
$9.72 $0 $1,200 $3.000

$4,000 $6,000

$2,520 $0 $0
$2,000 $0 $0

$153 $0 $0

$262,120 $222,758 $114,269

100.0% 98.6% 104.2%

$262,120 $219,639 $119,068

$35,720
$11,907

$21,964

$26,212
$13,178

$268,332 $254,782 $166,696

Subcontract

80 cy $31.50
1 Is $2,000.00

2.0 msf $76.50

Item

Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

Subtotal

Subtotal

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Malerial Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost @ 6%

Total Direct Cost

Local Area Adjustments ..

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDOt
GROTON, CONNECTICUT
ALTERNATIVE GW-4.5: EXTRACTION, ON-8ITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION, CHEMICAL PRECIPITATION, AND UQUID-PHASE GAC ADSORPTION), DISCHARGE TO THAMES RIVER.
LUCs, AND MONITORING
CAPITAL COST

6.8 Chemical Feed S-Ystemtank Mixer.TIp
6.9 Transfer Pump. 120 gpm, 7.5 hp

6.10 Bag Filters, 101 sf, 23 bag
6.11 Discharge PVC pipe, 4· dia. w/trench
6.12 Associated Instruments and Controls

7 SITE RESTORATION
7.1 Top Dress Soil
7.2 Pavement Repair
7.3 S~e Restol'<ltion, seed. fertilization. mulch

Subtotal

Health & Safety Monitoring @ 1%

$1,085,341

$10,853

Total Field Cost

Contingency on Total Field Cost @ 25%
Engineering on Total Field Cost@ 15%

$1,096,194

$274,049
$164,429

TOTAL COST $1,534,672
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.5: EXTRACTION, ON-SITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION, CHEMICAL PRECIPITATION, AND LIQUID-PHASE GAC
ADSORPTION), DISCHARGE TO THAMES RIVER, LUCs, AND MONITORING
Operation and Maintenance Costs per Year

Item I Qtyl Unitl Costl CostI Notes

ArseniclTPH Plume (Operate for 11 years)
1 Energy - Electric 23.000 kWh $0.18 $4.140
2 Equipment Repair/Replacement 1 Is $4.991.75 $4,992 5% of Installation Cost
3 Influent & Effluent Sampling 52 ea $392.00 $20.384 arsenic. TPH, suspended solids, pH. Weekly
4 Replace Filter Bags 52 ea $60.00 $3.120 12 bags. weekly
5 Clean Oxidative Filter. Dispose of Backwash 12 ea $135.00 $1.620 900 gal @ $0.15 per gallon
6 Replace GAC Carbon, 2,500 Ibs. 6 ea $7.500.00 $45.000 replace six times a year
7 Operating Labor 520 hr $50.00 $26.000 10 hr per week
8 System Report 4 ea $5,000.00~OOO

Subtotal Cost for One Year Operation $125.256
Replace Oxidative Filter Medium $9,000 Every 5 years

Lead Plume (Operate for 27 years)
1 Energy - Electric 115,000 kWh $0.18 $20,700
2 Equipment Repair/Replacement 1 Is $9,247.25 $9,247 5% of Installation Cost
3 Influent & Effluent Sampling 52 ea $140.00 $7,280 lead. suspended solids. pH. Weekly
4 Ammonium Phosphate 365 day $32.00 $11,680 4 Ib/day @ $8.00Ilbs
4 Replace Filter Bags 52 ea $345.00 $17.940 69 bags. weekly
5 Operating Labor 520 hr $50.00 $26.000 10 hr per week
6 System Report 4 ea $5,000.00 $20,000

Subtotal Cost for One Year Operation $112.847
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NotesIfem Cosl

Years 5 and 30

Item--cost

Years 1 and 2
Item

ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE GW-4.5: EXTRACTION, ON-8ITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION, CHEMICAL PRECIPITATION, AND L1QUID·PHASE GAC
ADSORPTION), DISCHARGE TO THAMES RIVER, LUCs, AND MONITORING
ANNUAL COST

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterl:
Groundwater Sampling $33,408 $16,704 $8,352 Years 1 & 2. Semi-Annually Years 3 & 4. Annually Years 5 through 30.

Labor and supplies for samplin~

Groundwater Analysis
$1,456 $728 $364

2 wells. Sample Quarterly Years 1 & 2, Semi-Annually Years 3 &4,
(Performance) Annually Years 5 through 30. Analysis for arsenic. lead. TPH.

Groundwater Analysis
$2.912 $1.456 $728

4 wells, Sample Quarterty Years 1 & 2. Semi-Annually Years 3 & 4,
(Migration) Annually Years 5 through 30. Analysis for arsenic, lead, TPH.

Annual Report $5,000 $5.000 $5,000

Inspection $1,000 $1.000 $1.000 Annual LUC inspection (assume 8 hours at $50/hr plus expense!

Site Reviey, $23.000 5-year reviev.

Subtotal $43,776 $24,888 $15.444 $23.000

Contingency at 10% $4.378 $2,489 $1,544 $2.300

TOTAL $48,154 $27.377 $16,988 $25.300
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ZONE 4, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-4.5: EXTRACTION, ON-8ITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION, CHEMICAL PRECIPITATION,
AND L1QUID·PHASE GAC ADSORPTION), DISCHARGE TO THAMES RIVER, LUCs, AND MONITORING
Present Worth Analysis

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

1,534,6t2

Operation anc
Maintenance Cosl

$238,103
$238.103
$238,103
$238,103
$247.103
$238.103
$238,103
$238,103
$238,103
$247,103
$238,103
$112.847
$112,847
$112,847
$112,847
$112,847
$112,847
$112,847
$112,847
$112,847
$112.847
$112,847
$112,847
$112.847
$112,847
$112,847
$112,847

Annual
Cost

$48,154
$48.154
$27,377
$27,377
$42,288
$16.988
$16,988
$16.988
$16.988
$42,288
$16,988
$16.988
$16,988
$16,988
$42,288
$16,988
$16.988
$16.988
$16,988
$42,288
$16,988
$16,988
$16,988
$16.988
$42,288
$16,988
$16,988
$16.988
$16.988
$42,288

Total Yeal
Cost

1,534,672
$286,257
$286,257
$265,480
$265,480
$289,391
$255.091
$255,091
$255,091
$255.091
$289,391
$255,091
$129.836
$129,836
$129,836
$155,136
$129,836
$129.836
$129.836
$129,836
$155,136·
$129,836
$129.836
$129,836
$129,836
$155,136
$129,836
$129,836
$16.988
$16.988
$42,288

Annual DiScount
Rate at 7%

1.00
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242
0.226
0.211
0.197
0.184
0.172
0.161
0.150
0.141
0.131

Present
Worth

1,534,612
$267,650
$249,902
$216,632
$202.561
$206,336
$169,891
$158,922
$148,463
$138,770
$147.011
$121,168
$57,647
$53,882
$50,376
$56,159
$44.014
$41,158
$38,431
$35,964
$40,025
$31,420
$29,343
$27,395
$25,578
$28,545
$22,332
$20,904
$2,548
$2,395
$5,540

TOTAL PRESENT WORTH
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APPENDIX E.2.3 
 

ZONE 7 
 
 

ALTERNATIVES GW-7.1, GW-7.2, GW-7.3, GW-7.4, and GW-7.5 
 



NAVAL SUBMARINE BASE NEW LONDON 1/15/201011 :47 AM
GROTON, CONNECTICUT
ALTERNATIVE GW-7.1: NO ACTION
Annual Cost

(I Item leJ~;5Cy~~rsl Notes II
Five-Year Review $23,000

Subtotal

Contingency @ 10%

TOTAL

$23,000

$2,300

$25,300
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NAVAL SUBMARINE BASE NEW LONDON 1/15/201011:47 AM
GROTON, CONNECTICUT
ALTERNATIVE GW-7.1: NO ACTION
Present Worth Anal sis

aplta otal Year Annual Discount Present
Year Cost Cost Rate at 7% Worth

0 0 0 .0 0
1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.816 $0
4 $0 0.763 $0
5 $25,300 $25,300 0.713 $18,039
6 $0 0.666 $0
7 $0 0.623 $0
8 $0 0.582 $0
9 $0 0.544 $0
10 $25,300 $25,300 0.508 $12,852
11 $0 0.475 $0
12 $0 ·0.444 $0
13 $0 0.415 $0
14 $0 0.388 $0
15 $25,300 $25,300 0.362 $9,159
16 $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19 $0 0.277 $0
20 $25,300 $25,300 0.258 $6,527
21 $0 0.242 $0
22 $0 0.226 $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $25,300 $25,300 0.184 $4,655
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $25,300 $25,300 0.131 $3,314

TOTAL PRESENT WORTH $54,547
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNECTICUT
ALTERNATIVE GW·7.2: NATURAL ATTENUATION, LUCs, AND MONITORING
CAPITAL COST

Item

100
60

1

Subtotal

Local Area Adjustments

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & Aon Material Cost @ 10%
G & A on Subcontract Cost@ 10%
G & A on Equipment Cost @ 10%

Tax on Materials and Equipment Cost @ 6%

Total Direct Cost

Indlrects on Total Direct Cost @ 0%
Profit on Total Direct Cost @ 10%

Subtotal

Health & Safely Monitoring @ 0%

Total Field Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 0%

TOTAL COST

hr
hr
Is $1,466.00

$37.00
$37.00

$640.00 $4,284.00

$0
$0

$464.00 $1,486

$1,486

100.0%

$1,486

$149

$1,635

$0 $3,700
$0 $2.220

$640 $4.284

$640 $10,204

98.6% 104.2%

$631 $10,633

$3.190
$1,063

$63

$38

$732 $14,886

Subtotallit,
$0 $3,700
$0 $2,220

$464 $6,874

$464 $12,794

104.2%

$483 $13,233

$3,190
$1,063

$63
$149

$48 $48
$29 $67

$561 $17,813

$0
..!!.:781

$19,594

$0

$19.594

$3,919
$0

$23,513
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDOI
GROTON, CONNECTICUl
ALTERNATIVE GW-7.2: NATURAL ATTENUATION, LUCs, AND MONITORINI
ANNUALCOSl

/tem I lfem-C6st~mlfem Cost r--'ferri<::ost
Years 1 and 2 I Years 3 and 4 Years 5 and 30

Notes

Groundwater Sampling

Groundwater Analysis
(Performance)

Groundwater Analysis
(Migration)

Annual Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$33,408

$224

$448

$5,000

$1,000

$40,080

$4,008

$44,088

$16,704 $8,352

$112 $56

$224 $112

$5,000 $5,000

$1,000 $1,000

$23,040 $14,520

$2,304 $1,452

$25,344 $15,972 $25,300

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterl~

Years 1 & 2, Semi.Annually Years 3 & 4, Annually Years 5 through 30.
Labor and supplies for sampling

2 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for arsenic.

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 30. Analysis for arsenic.

Annual LUC inspection (assume 8 hours at $50/hr plus expense~

S:\New London - Cory Rich - A\CT0424\Final Report\Revised IP Flles\Appendices\Appendlx E\Groundwater\Zone 7\GW-7.2 (1D-09)\anulcost 11712010; 4:04 PM



ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-7.2: NATURAL ATIENUATION, LUCs, AND MONITORING
PRESENT WORTH ANALYSIS

Present
Worth
23,513

$41,222
$38,489
$20.681
$19.337
$29,427
$10,637
$9,951
$9,296
$8,689

$20,966
$7,587
$7,092
$6,628
$6,197

$14,940
$5,415
$5,063
$4,728
$4,424
$10,648
$3.865
$3.610
$3,370
$3,146
$7,594
$2,747
$2.571
$2,396
$2,252
$5,407

1.000
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242
0.226
0.211
0.197
0.184
0.172
0.161
0.150
0.141
0.131

Annual Discount
Rate at 7%

23.513
$44,088
$44,088
$25.344
$25,344
$41,272
$15,972
$15,972
$15,972
$15,972
$41.272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272

Total Year
Cost

Annual
Cost

$44,088
$44,088
$25,344
$25,344
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15.972
$15.972
$15,972
$41,272
$15.972
$15.972
$15,972
$15.972
$41,272
$15,972
$15.972
$15,972
$15,972
$41,272

23;513

Capital
Cost

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

TOTAL PRESENT WORTH $341,889

S:\New London -Cory Rich - A\CT0424\Final Report\Revised IP Files\Appendices\Appendix E\Groundwater\Zone 7\GW-7.2 (10-09)\pwa
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON,CONNEC~CUT

ALTERNAllVE GW-7.3: IN-SITU TREATMENT (Chemical Precipitation and Oxidation), LUCs, AND MONITORING
CAPITAL COST

$2,220
$11,100

$3,700
$5,550
$5,000

$6,874

$10,000
$7,600
$4,250
$2,000

$10,800

$27,000
$1,498
$1,800
$4,440
$5,573

$440
$250

$26,640

$945
$1,800

$77

$169,142

$25,371
$10,149

$140,869

$12,012
$4,004
$3,231

$392
$6,460
$2,174

$139,556

$392

$235

$0
$0
$0
$0
$0

$464

$0
$0
$0
$0
$0

$0
$1,498
$1,800

$0
$0
$0
$0
$0

$0
$0
$0

$4,547

104.2%

$3,920

$3,762

ost
Subcontract Material Labor

$0 $0 $2.220
$0 $0 $11.100
$0 $0 $3,700
$0 $0 $5.550

$5,000 $0 $0
$1.486 $640 $4,284

$10,000 $0 $0
$7,600 $0 $0
$4.250 $0 $0
$2.000 $0 $0

$0 $4,800 $6,000

$27,000 $0 $0
$0 $0 $0
$0 $0 $0

$4,440 $0 $0
$0 $0 $5.573
$0 $440 $0
$0 $250 $0
$0 $26,640 $0

$945 $0 $0
$1,800 $0 $0

$77 $0 $0

$64,598 $32,770 $38,427

100.0% 98.6% 104.2%

$64,598 $32.311 $40.041

$12,012
$4,004

$3,231

$6,460
$1,939

$71.057 $37.481 $56,057

$464.00

$300.00

nff Cost
Material Labor

$37.00
$37.00
$37.00
$37.00

$640.00 $4,284.00

$240.00

day $3.000.00
day $166.40
day $200.00

If $4.00
day $309.60
gal $8.00

Is $250.00
Ib $9.00

cy $31.50
Is $1,800.00

msf $76.50

Subcontract

hr
hr
hr
hr
Is $5,000.00
Is $1,486.00

Is $10,000.00
Is $7.600.00

day $2,125.00
ea $2.000.00

day

60
300
100
150

1
1

1
1
2
1

20

9
9
9

1.110
18
55

1
2.960

30
1

1.0

Subtotal

Overhead on Labor Cost 0 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10%
Tax on Materials and Equipment Cost 0 6%

Item

Indirects on Total Direct Cost @ 15%
Profit on Total Direct Cost @ 6%

Local Area Adjustments

Subtotal

Tota' Direct Cost

1.1 Prepare LUC RD Documents
1.2 Prepare Documents & Plans including Permits
1.3 Prepare Groundwater Monitoring Plan
1.4 Completion Report
1.5 Treatability StUdy: In-Situ Chemical Precipitation & Oxidation
1.6 Pre-Design Investigation

2 MOB'LIZA~ONJDEMOBILIZATION" SITE SUPPORT
2.1 Utility Connection (electric)
2.2 Underground Utility Clearances
2.3 Construction Survey
2.4 Drill Rig Mobilization/Demobilization
2.5 Field Construction Mgt. (1 person)

3 IN-SITU CHEMICAL PRECIPITA~ON" OXIDA~ON (Arsenic)
3.1 OPT Rig (74lnjeclion points 0 15' bgs)
3.2 Pump & Hose
3.3 Mix Tank & Equipment
3.4 Injection Point Supplies
3.5 Site Labor, (2 laborers)
3.6 Ferric Chloride
3.7 Treatment Water
3.80RC

4 SITE RESTORAnON
4.1 Top Dress Soil
4.2 Pavement Repair
4.3 Site Restoration, seed, fertilization, mulch

Subtotal

Health & Safety Monitoring @ 2%

$204,662

$4,093

Total Field Cost

Contingency on Total FJeld Cost 0 25%
Engineering on Total Field Cost 0 10%

$208,755

$52,189
$20,876

TOTAL COST

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendlx E\Groundwater\Zone 7\GW-7.3 (lQ-09).x1s\capcost
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-7.3: IN-SITU TREATMENT (Chemical Precipitation and Oxidation), LUCs, AND MONITORING
ANNUAL COST

Item Ifem Cost

Years 1 and 2

Item Cost

Years 3 and 4

Item Cost

Year 5
Notes

Groundwater Sampling $33,408

Groundwater Analysis
$224

(Performance)

Groundwater Analysis
$448

(Migration)

Annual Report $5,000

Inspection $1,000

Site Review -
Subtotal $40,080

Contingency at 10% $4,008

TOTAL $44,088

$16,704

$112

$224

$5,000

$1,000

$23,040

$2,304

$25,344

$8,352

$56

$112

$5,000

$1,000

$14,520

$1,452

$15,972

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterly
Years 1 & 2, Semi-Annually Years 3 & 4, Annually Year 5. Labor and
supplies for sampling

2 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Year 5. Analysis for arsenic.

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Year 5. Analysis for arsenic.

Annual LUC inspection (assume 8 hours at $50/hr plus expenses)

$23,000 5-year review

$23,000

$2,300

$25,300

1:\1 Reports\New London\100706.424 - FS\Appendices\Appendix E\Groundwater\Zone 7\GW-7.3 (10-09).xls\anulcost 1/15/2010; 11:47 AM



resent
Worth
~81,819

$41,222
$38,489
$20,681
$19,337
$29,427

$44,088
$44,088
$25,344
$25,344
$41,272

aplta
Cost

28'1-;-Sl9

ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-7.3: IN-SITU TREATMENT (Chemical Precipitation and Oxidation), LUCs, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $430,976
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$1,890
$1,600

$77

$2,220
$11,100

$3,700
$5,550

$6,874

$10,000
$7,600
$8,500
$4,000

$16,200

$5,100
$1,600
$1,000

$900
$2,410

$12,510
$2,750

$13,102
$4,367
$1,043

$973
$4,375
$1,209

$132,655

$105,581

$107,585

$0
$0
$0

$973

$584

$0
$0
$0
$0

$464

$0
$0
$0
$0
$0

$0
$0
$0
$0
$0

$7,620
$1,250

$9,726

104.2%

$9,334

$11,282

ost
Subcontract Material Labor

$0 $0 $2,220
$0 $0 $11,100
$0 $0 $3,700
$0 $0 $5,550

$1,486 $640 $4,284

$10,000 $0 $0
$7,600 $0 $0
$8,500 $0 $0
$4,000 $0 $0

$0 $7,200 $9,000

$5,100 $0 $0
$1,600 $0 $0
$1,000 $0 $0

$900 $0 $0
$0 $1,830 $580
$0 $410 $4,480
$0 $500 $1,000

$1,890 $0 $0
$1,600 $0 $0

$77 $0 $0

$43,753 $10,580 $41,914

100.0% 98.6% 104.2%

$43,753 $10,432 $43,674

$13,102
$4,367

$1,043

$4,375
$626

$48,128 $12,101 $61,144

$464.00

nit Cost
Material Labor

$37.00
$37.00
$37.00
$37.00

$640.00 $4,284.00

$240.00 $300.00

Subcontract

60 hr
300 hr
100 hr
150 hr

1 Is $1,486.00

1 Is $10,000.00
1 Is $7,600.00
4 day $2,125.00
2 ea $2.000.00

30 day

60 If $85.00
8 hr $200.00
2 ea $500.00
4 drum $225.00
2 ea $915.00 $290.00

1,000 If $0.41 $4.48 $7.62
1 ea $500.00 $1,000.00 $1,250.00

60 cy $31.50
1 Is $1,600.00

1.0 msf $76.50

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Equipment Cost @ 10%

G & A on Subcontract Cost @ 10"10
Tax on Materials and Equipment Cost @ 6%

Item

ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-7.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF·SITE POTW, LUCs, AND MONITORING
CAPITAL COST

Subtotal

Total Direct Coat

Local Area Adjustments

Subtotal

1.1 Prepare LUC RD Documents
1.2 Prepare Documents & Plans including Permits
1.3 Prepare Groundwater Monitoring Plan
1.4 Completion Report
1.5 Pre-Design Investigation

2 MOBILIZATIONlDEMOBILIZATION & SITE SUPPORT
2.1 Utility Connection (electric)
2.2 Underground Utility Clearances
2.3 Construction Survey
2.4 Drill Rig MobilizationlDemobilization
2.5 Field Construction Mgt. (1 person)

3 GROUNDWATER EXTRACTION
3.1 Extraction Well, 6' dia, 30' deep, 2 wells
3.2 Well Development
3.3 Well Bollard or Vault
3.4 Collect/ContainerizelTransporVDispose lOW Off-Site
3.5 Extraction Pump, 15 gpm, 0.75 hp
3.6 PVC pipe, l' dia. wltrench
3.7 Tie-in to Existing Manhole

4 SITE RESTORATION
4.1 Top Dress Soli
4.2 Pavement Repair
4.3 Site Restoration, seed, fertilization, mulch

Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

$39,797
$13,266

Subtotal

Health & Safety Monitoring @ 2%

$185,717

$3,714

Total Field Cost $189,431

Contingency on Total Field Cost @ 25%
Engineering on Total Field Cost @ 15%

$47,358
$28,415

TOTAL COST $265,204

1:\1 Reports\New london\1oo706.424 • FS\Appendices\Appendlx E\Groundwater\Zone 7\GW-7.4 (12-09) JLG.xls\capcost 1/15/2010; 11:47 AM



Notes

$1,764
$1,051 5% of Installation Cost

$26,000 10 hr per week
$107,580 $7.31 per 1,000 gallons (40,320 gpd)

$20,000

$156,395

$0.18
$1,051.00

$50.00
$294.74

$5,000.00

kWh
Is
hr

day
ea

9,800
1

520
365

4

Subtotal Cost for One Year Operation

Arsenic Plume (Operate for 20 years)
1 Energy· Electric
2 Equipment Repair/Replacement
3 Operating Labor
4 POTW Charge
5 System Report

Item

ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-7.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
ODeration and Maintenance Costs Der Year

1:\1 Reports\New London\100706.424· FS\Appendices\Appendix E\Groundwater\Zone 7\GW-7.4 (12-09) JLG.xls\op&malnt 1/15/2010; 11:47 AM



ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-7.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
ANNUAL COST

Item

Groundwater Sampling

Groundwater Analysis
(Performance)

Groundwater Analysis
(Migration)

Annual Report

Inspection

Site Review

Subtotal

Contingency at 10%

TOTAL

$33,408

$448

$224

$5,000

$1,000

$40,080

$4,008

$44,088

$16,704

$224

$112

$5,000

$1,000

$23,040

$2,304

$25,344

$8,352

$112

$56

$5,000

$1,000

$14,520

$1,452

$15,972

Notes

6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarterly
Years 1 & 2, Semi-Annually Years 3 & 4, Annually Years 5 through 20.
Labor and supplies for sampling

2 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 20. Analysis for arsenic.

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
Annually Years 5 through 20. Analysis for arsenic.

Annual LUC inspection (assume 8 hours at $50/hr pius expenses)

$23,000 5-year review

$23,000

$2,300

$25,300

1:\1 Reports\New London\loo706.424 - FS\Appendices\Appendix E\Groundwater\Zone 7\GW-7.4 (12-09) JLG.xls\anulcost 1/15/2010; 11:47 AM



resent
Worth
265~2()4

$187,451
$175,021
$148,299
$138,667
$140,936
$114,796
$107,385
$100,317
$93,768

$100,415
$81,874
$76,531
$71,532
$66,878
$71,555
$58,432
$54,640
$51,021
$47,746
$50,998

1.000
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258

nnual IJlscount
Rate at 7%

65~204

$200,483
$200,483
$181,739
$181,739
$197,667
$172,367
$172,367
$172,367
$172,367
$197,667
$172,367
$172,367
$172,367
$172,367
$197,667
$172,367
$172,367 .
$172,367
$172,367
$197,667

$44,088
$44,088
$25,344
$25,344
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272

$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395
$156,395

,265,204
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-7.4: EXTRACTION, DISCHARGE AND DISPOSAL TO OFF-SITE POTW, LUCs, AND MONITORING
Present Worth Analysis

TOTAL PRESENT WORTH $2,203,467
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ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW·7.5: EXTRACTION, ON-8ITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION), DISCHARGE TO THAMES RIVER, LUCs, AND MONITORING
CAPITAL COST

Extended Cosl
Item Subcontract Subcontract Material Labor

1.1 Prepare WC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans Including Permi" 300 hr $37.00 $0 $0 $11,100 $0 $11,100
1.3 Prepare Groundwater Monitoring Plar 100 hr $37.00 $0 $0 $3.700 $0 $3,700
1,4 Completion Report 150 hr $37.00 $0 $0 $5,550 $0 $5,550
1.5 Treatability Studies 1 ea $5.ooo.OC $5.000 $0 $0 $0 $5.000
1.6 Pre-Design Investigation 1 Is $1,486.0C $640.00 $4.284.0C $464.00 $1,486 $640 $4,284 $464 $6,874

2 MOBIUZATIONIDEMOBIUZATION &SITE SUPPORT
2.1 Office Trailer 2 mo $375.00 $0 $0 $0 $750 $750
2.2 Field Ofl\ce Equipmen~ Utilities. & Support 2 mo $470.00 $0 $940 $0 $0 $940
2.3 Storage Trailer 2 mo $99.00 $0 $0 $0 $198 $198
2.4 Trailer Utility Connections (phone/electric: 1 Is $1,250.OC $1,250 $0 $0 $0 $1,250
2.5 Utility Connection (electric) 1 Is $10,OOO.OC $10,000 $0 $0 $0 $10,000
2.6 Underground UUlity Clearances 1 is $7,6OO.OC $7,600 $0 $0 $0 $7,600
2.7 Construction Surve) 3 day $2,125.OC . $6,375 $0 $0 $0 $6,375
2.8 Drill Rig MobilizationlDemobUization 1 ea $2,ooO.OC $2,000 $0 $0 $0 $2,000
2.9 Field Construction Mgt. (2 persons) 80 day $240.00 $300.00 $0 $19,200 $24,000 $0 $43,200

3 GROUNDWATER EXTRACTION, ARSENtC PLUME
3.1 Extraction Well, 6" dia, 30' deep, 2 wells 60 If $85.00 $5,100 $0 $0 $0 $5,100
3.2 Well Development 8 hr $200.00 $1.600 $0 $0 $0 $1,600
3.3 Wen Bollard or Vault 2 ea $500.00 $1.000 $0 $0 $0 $1.000
3.4 CoIlectlContainerizelTransportlDispose lOW Off-SitE 4 drum $225.00 $900 $0 $0 $0 $900
3.5 Extraction Pump, 15 gpm, O.75 h~ 2 ea $915.00 $290.00 $0 $1.830 $580 $0 $2,410
3.6 PVC pipe, 1" dia. wltrench 1.000 If $0.41 $4.48 $7.62 $0 $410 $4,480 $7,620 $12,510
3.7 Tie-in to EXisting ManholE 1 ea $500.00 $1,OOO.OC $1,250.OC $0 $500 $1.000 $1,250 $2,750

4 ON-8ITE TREATMENT SYSTEM INSTALLATION
4.1 Building Foundation/Equipment Pad. 10 cy $460.00 $4,600 $0 $0 $0 $4,600
4.2 Treatment Building 500 sf $30.00 $15,000 $0 $0 $0 $15,000
4.3 Equipment Door 1 ea $3,000.OC $3,000 $0 $0 $0 $3,000
4.4 Bag Filler, 53 sf, 12 bag 1 ea $14,793.OC $225.00 $0 $14,793 $225 $0 $15,018
4.5 Oxidative Filter System, twin 24-inch unilt 1 ea $22,500.OC $390.00 $0 $22,500 $390 $0 $22.89C
4.6 Discharge PVC pipe, 2" dia. w/trench 200 If $1.30 $5.63 $9.72 $0 $260 $1.126 $1,944 $3,330
4.7 Associated Instruments and Controll 1 Is $l,OOO.OC $3,000.OC $0 $2,000 $3.000 $0 $5,000

5 SITE RESTORATION
5.1 Top Dress Soli 60 cy $31.50 $1,890 $0 $0 $0 $1,890
5.2 Pavement Repair 1 Is $1.600.OC $1,600 $0 $0 $0 $1.600
5.3 Site Restoration, seed, fertilization, mulct 1.0 msf $76.50 $77 $0 $0 $0 $77

Subtotal $68,478 $63,073 $61,655 $12,226 $205,432

Local Anta Adjustments 100.0% 98.6% 104.2% 104.2%

Subtotal $68,478 $62,190 $64,245 $12,739 $207,651

Overhead on Labor Cost @ 30% $19,273 $19,273
G & A on Labor Cost @ 10% $6,424 $6,424

G & A on Material Cost @ 10% $6.219 $6,219
G & A on Equipment Cost @ 10% $1,274 $1,274

G & A on Subcontract Cost Ci 10% $6,848 $6,846
Tax on Materials and Equipment Cost III 6% $3,731 $764 $4,496

Total Direct Coat $75,325 $72,140 $89,942 $14,778 $252,186

S:lNew London • Cory Rich - AICT0424\Final ReportlRevise<! IP FlleslAppendiceslAppendix E\Groundwat9f\Zone 7\GW·7.5 (1Q.{)9)1capcost 1nJ2010; 4:09 PM



ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW·7.S: EXTRACTION, ONoSlTE TREATMENT (FILTRATION, OXIDATIVE FILTRATIOM), DISCHARGE TO TtlAMES RIVER, LUCs, AND MONITORING
CAPITAL COST

Sublatal

Total Field Cost

TOTAL COST

Item

Indirects on Talai Direct Cost iII 30%
Proftt on Total Direct Cost@ 10%

Health & Safely Monitoring @ 1%

Contingency on Total Field CosllII 25%
Engineering on Tolal Field Cost@ 15%

Unit Cost
Material Labor EauiDment Subcontract

Extended Cost
Material Labor

$75,656
$25,219

$353,060

$3,531

$356,591

$89,148
$53,489

$499,227

S:1New London • Cory Rich • AICT0424IFinal Report\Revtaed IP FllealAppendicealAppendix E\GroundwaleflZone 7\GW·7.5 (10.Q9)\capcoal 1/7/2010; 4:09 PM



ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW·7.5: EXTRACTION, ON-SITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION), DISCHARGE TO THAMES RIVER, LUCs, AND MONITORING

Operation and Maintenance Costs Der Year

Item Notes

Arsenic Plume (Operate for 18 years)
1 Energy - Electric .
2 Equipment Repair/Replacement
3 Influent & Effluent Sampling
4 Replace Filter Bags
5 Clean Oxidative Filter, Dispose of Backwash
6 Operating Labor
7 System Report

Subtotal Cost for One Year Operation
Replace Oxidative Filter Medium

9,800 kWh
1 Is

52 ea
52 ea
12 ea

520 hr
4 ea

$0.18
$3,112.90

$140.00
$60.00

$135.00
$50.00

$5,000.00

$1,764
$3,113 5% of Installation Cost
$7,280 arsenic, suspended solids, pH. Weekly
$3,120 12 bags, weekly
$1,620 900 gal @ $0.15 per gallon

$26,000 10 hr per week
$20,000

$62,897
$9,000 Every 5 years

S:\New London· Cory Rich - A\CT0424\FlnaIReport\Revlsed IP Flles\Appendices\Appendlx E\Groundwater\Zone 7\GW-7.5 (10-09)\op&malnt 117/2010; 4:09 PM



ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW·7.5: EXTRACTION, ON-SITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION). DISCHARGE TO THAMES RIVER, LUCs, AND MONITORING

ANNUAL COST
Item I Item Cosl I Item Cosl I Item Cosl J Item Cosl I Notes

Years 1 and 2 , I , ,
6 Wells (2 Performance Wells, 4 Migration Wells). Sample Quarter!:

Groundwater Sampling $33,408 $16,704 $8,352 Years 1 & 2, Semi-Annually Years 3 & 4, Annually Years 5 through 20.
Labor and supplies for samplln~

Groundwater Analysis
$224 $112 $56

2 wells, Sample Quarterly Years 1 & 2. Semi-Annually Years 3 & 4,
(Performance) Annually Years 5 through 20. Analysis for arsenic.

Groundwater Analysis
$448 $224 $112

4 wells, Sample Quarterly Years 1 & 2, Semi-Annually Years 3 & 4,
(Migration) Annually Years 5 through 20. Analysis for arsenic.

Annual Reporl $5,000 $5.000 $5.000

Inspection $1,000 $1.000 $1,000 Annual LUC Inspection (assume 8 hours at $50/hr plus expense!

Site Reviey, $23.000 5-year revielll

Subtotal $40,080 $23,040 $14.520 $23,000

Contingency at 10'* $4,008 $2,304 $1,452 $2,300

TOTAL $44,088 $25,344 $15.972 $25,300

S:\New london· Cory Rich· A\CT0424\Final Report\Revised IP Files\Appendices\Appendix E\Groundwater\Zone 7\GW-7.5 (1Q-09)\anulcost 1/712010; 4:09 PM



Present
Worth

499,227
$100,031
$93,398
$72,005
$67,328
$80,689
$52,527
$49,135
$45,902
$42,905
$57,490
$37,463
$35,018
$32,731
$30,601
$40,967
$26,737
$25,001
$23,345
$4,424
$10,648

r.n
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258

Annual Discount
Rate at 7%

4~g;2~7

$106,985
$106,985
$88,241
$88,241
$113,169
$78,869
$78,869
$78,869
$78,869

$113,169
$78,869
$78,869
$78,869
$78,869

$113,169
$78,869
$78,869
$78,869
$15,972
$41,272

Tofal Year
Cost

Annual
Cost

$44,088
$44,088
$25,344
$25,344
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272
$15,972
$15,972
$15,972
$15,972
$41,272

$62,897
$62,897
$62,897
$62,897
$71,897
$62,897
$62,897
$62,897
$62,897
$71,897
$62,897
$62,897
$62,897
$62,897
$71,897
$62,897
$62,897
$62,897

Operation ana
Maintenance Cost

Caprtal
Cost

499,227

ZONE 7, LOWER SUBASE
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE GW-7.5: EXTRACTION, ON-SITE TREATMENT (FILTRATION, OXIDATIVE FILTRATION), DISCHARGE TO THAMES
RIVER, LUCs, AND MONITORING
Present Worth Analvsis

TOTAL PRESENT WORTH $1,427,571

S:\New London - Cory Rich - A\CT0424\Final Report\Revlsed IP Files\Appendices\Appendix E\Groundwater\Zone 7\GW-7.5 {10-09)\p~§,/2010;4:09 PM



APPENDIX E.3 
 

SEDIMENT ALTERNATIVES COST ESTIMATES 
 
 

ALTERNATIVES SD-1, SD-3, SD-4, SD-6, and SD-7 



1/5/2010 2:37 PMNAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE SD-1: NO ACTION
Annual Cost

Item Cost
Item every 5 years Notes

Five-Year Review $23,000

Subtotal $23,000

Contingency @ 10% $2,300

TOTAL $25,300

S:\New London - Cory Rich - A\CTO424\Final Report\Revised IP Files\Appendices\Appendix E\Sediment\SD-1\anulcost Page 1 of 2



1/5/2010 2:37 PMNAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE SD-1: NO ACTION
Present Worth Analysis

Capital Annual Total Year Annual Discount Present 
Year Cost Cost Cost Rate at 7% Worth

0 $0 $0 1.000 $0
1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.816 $0
4 $0 0.763 $0
5 $25,300 $25,300 0.713 $18,039
6 $0 0.666 $0
7 $0 0.623 $0
8 $0 0.582 $0
9 $0 0.544 $0
10 $25,300 $25,300 0.508 $12,852
11 $0 0.475 $0
12 $0 0.444 $0
13 $0 0.415 $0
14 $0 0.388 $0
15 $25,300 $25,300 0.362 $9,159
16 $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19 $0 0.277 $0
20 $25,300 $25,300 0.258 $6,527
21 $0 0.242 $0
22 $0 0.226 $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $25,300 $25,300 0.184 $4,655
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $25,300 $25,300 0.131 $3,314

TOTAL PRESENT WORTH $54,547

S:\New London - Cory Rich - A\CTO424\Final Report\Revised IP Files\Appendices\Appendix E\Sediment\SD-1\pwa Page 2 of 2



LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT PLANNING

1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Permits 400 hr $37.00 $0 $0 $14,800 $0 $14,800
2 MOBILIZATION AND DEMOBILIZATION

2.1 Site Support Facilities (trailers, phone, electric, etc.) 1 ls $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500
2.2 Barge Mobilization 6 ea  $2,500.00 $0 $0 $0 $15,000 $15,000
2.3 Equipment Mobilization/Demobilization 8 ea $170.00 $522.00 $0 $0 $1,360 $4,176 $5,536
2.4 Long-Reach Equipment Mobilization/Demobilization 2 ea $300.00 $975.00 $0 $0 $600 $1,950 $2,550
2.5 Utility Connection/Disconnection (phone/electric) 1 ls $1,250.00 $1,250 $0 $0 $0 $1,250
3 FIELD SUPPORT

3.1 Office Trailer 2 mo $375.00 $0 $0 $0 $750 $750
3.2 Field Office Equipment, Utilities, & Support 2 mo $470.00 $0 $940 $0 $0 $940
3.3 Storage Trailer 2 mo $99.00 $0 $0 $0 $198 $198
3.4 Site Superintendent 60 day $169.00 $384.64  $0 $10,140 $23,078 $0 $33,218
3.5 Site Health & Safety 50 day $169.00 $307.68 $0 $8,450 $15,384 $0 $23,834
3.6 Site QA/QC 50 day $169.00 $307.68 $0 $8,450 $15,384 $0 $23,834
3.7 Bathymetric Survey ( pre-removal) 1 ea $5,000.00 $5,000 $0 $0 $0 $5,000
4 DREDGING, AND DEWATERING     

4.1 Excavator on Barge, long-reach, 2 each 62 day $466.96 $4,437.40 $0 $0 $28,952 $275,119 $304,070
4.2 Spoil Barge, 90' by 30', 6 each 186 day  $748.40 $0 $0 $0 $139,202 $139,202
4.3 Tugboats, 6 each 186 day  $340.48 $663.40 $0 $0 $63,329 $123,392 $186,722
4.4 Barge Barriers, fabric, membrane, etc. 6 ea $4,875.00 $0 $29,250 $0 $0 $29,250
4.5 Trash Pumps, 3 each 93 day $117.00 $0 $0 $0 $10,881 $10,881
4.6 Barge Geotextile Filter Membrane Replacement 18 ea $1,000.00 $0 $18,000 $0 $0 $18,000
4.7 Turbidity Curtain 1,600 ft  $39.90 $0 $63,840 $0 $0 $63,840
4.8 Turbidity Monitoring Buoy, 4 each 6 mo  $4,080.00 $0 $0 $0 $24,480 $24,480
4.9 Dewatering Effluent Tank, 5,000 gal, 6 each 9 mo $781.00 $0 $0 $0 $7,029 $7,029

4.10 Transfer Pump 31 day $66.40 $0 $0 $0 $2,058 $2,058
4.11 Dredgeman/Laborers, 6 each 186 day $309.86 $0 $0 $57,634 $0 $57,634
4.12 Fly Ash 14,497 tons $40.00 $0 $579,880 $0 $0 $579,880
4.13 Front-End Loader 31 day $430.24 $854.40 $0 $0 $13,337 $26,486 $39,824
4.14 Excavator 31 day $466.96 $2,635.00 $0 $0 $14,476 $81,685 $96,161
4.15 Sampling Dewatered Sediment 60 ea $2,000.00 $50.00 $100.00 $50.00 $120,000 $3,000 $6,000 $3,000 $132,000
4.16 Sampling Dewatered Fluid 49 ea $740.00 $50.00 $100.00 $50.00 $36,260 $2,450 $4,900 $2,450 $46,060

5 CAPPING AND SITE RESTORATION     
5.1 Sand/Gravel Cap - 3 ft thick 2,400 cy  $21.60   $0 $51,840 $0 $0 $51,840
5.2 Load Barges with 3 CY Excavator 2,400 cy $2.51    $6,024 $0 $0 $0 $6,024
5.3 Barge, 800 T, One for 2 Weeks for Sand/Gravel 2 wk  $2,256.00 $0 $0 $0 $4,512 $4,512
5.4 Barge-Mounted Clamshell to Unload Sand/Gravel 12 days $4,020.25   $48,243 $0 $0 $0 $48,243
5.5 Bathymetric Survey ( post-removal) 1 ea $5,000.00 $5,000 $0 $0 $0 $5,000
6 ON-SITE TREATMENT OF DEWATERING FLUID     

6.1 5,000 lb Liquid-Phase GAC Adsorption Units, 2 unit 3 mo $10,750.00 $185.00 $32,250 $555 $0 $32,805
6.2 53 sf Pressurized Bag Filters, 2 unit 3 mo $818.00 $125.00 $2,454 $375 $0 $2,829
6.3 Piping , 1" PE,  for Treatment System 300 ft $89.00 $1.21 $0 $26,700 $363 $0 $27,063
6.4 Replace Filter Bag Element 132 ea $5.00 $660 $0 $0 $660
6.5 Replace GAC Adsorption Unit 40,000 lb $3.00 $120,000 $0 $0 $120,000
6.6 Dredgeman/Laborers, 1 each, 3 shifts/day 93 day $309.86 $0 $0 $28,817 $0 $28,817
6.7 Sampling Influent & Effluent 31 ea $940.00 $50.00 $100.00 $100.00 $29,140 $1,550 $3,100 $3,100 $36,890

ALTERNATIVE SD-3: CAPPING WITH PRE-DREDGING TO MEET RAOs, DEWATERING, ON-SITE TREATMENT & DISCHARGE OF DEWATERING FLUID, OFF-SITE DISPOSAL OF SEDIMENT , LUCs, and 
MONITORING

H:\NSB New London\FS\Appendix revisions\Appendix E\Appendix E 3 CAR\SD-3.TJR 6-10\capcost



LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

ALTERNATIVE SD-3: CAPPING WITH PRE-DREDGING TO MEET RAOs, DEWATERING, ON-SITE TREATMENT & DISCHARGE OF DEWATERING FLUID, OFF-SITE DISPOSAL OF SEDIMENT , LUCs, and 
MONITORING

7 OFF-SITE TRANSPORTATION AND DISPOSAL     
7.1 Sediment Disposal, non-hazardous 15,657 tons $40.00   $626,280 $0 $0 $0 $626,280
8 POST CONSTRUCTION COST  

8.1 Contractor Completion Report 80 hr $37.00 $0 $0 $2,960 $0 $2,960
8.2 Remedial Action Closeout Report 140 hr $37.00 $0 $0 $5,180 $0 $5,180

 
Subtotal $877,197 $960,854 $302,804 $728,969 $2,869,825

Overhead on Labor Cost @ 30% $90,841 $90,841
G & A on Labor Cost @ 10% $30,280 $30,280

G & A on Material Cost @ 10% $96,085 $96,085
G & A on Equipment Cost @ 10% $72,897 $72,897

G & A on Subcontract Cost @ 10% $87,720 $87,720
Tax on Materials and Equipment Cost @ 6%  $57,651 $43,738 $101,389

Total Direct Cost $964,917 $1,114,591 $423,926 $845,605 $3,349,038

* Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost)  $816,827
Profit on Total Direct Cost @ 10% $334,904

Total Field Cost $4,500,769

Contingency on Total Field Costs @ 20% $900,154
Engineering on Total Field Cost @ 7%  $315,054

TOTAL CAPITAL COST $5,715,977

H:\NSB New London\FS\Appendix revisions\Appendix E\Appendix E 3 CAR\SD-3.TJR 6-10\capcost



LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

ANNUAL COST
Item Item Cost Item Cost Item Cost Notes

Years 1 & 2 Years 3 through 30 Every 5 Years

Sediment and River 
Water Sampling 

$20,204 $10,102 Sediment and water at six locations on and around the cap.  Sample 
semi-annually the first 2 years and annually thereafter.

Sediment Analysis $5,208 $2,604 Analyze sediments for PAHs, PCBs, and metals.

Water Analysis $5,208 $2,604 Analyze water for PAHs, PCBs, and metals.

Annual Report $5,000 $5,000  

Inspection $1,000 $1,000 Annual LUC inspection (assume 8 hours at $50/hr plus expenses)

Site Review $23,000 5-year review

Subtotal $36,620 $21,310 $23,000

Contingency at 10% $3,662 $2,131 $2,300
 

TOTAL $40,282 $23,441 $25,300
 

Bathymetric Survey $5,000 Conduct survey in years 1, 3, 5, 10, 15, 20, 25, & 30.

ALTERNATIVE SD-3: CAPPING WITH PRE-DREDGING TO MEET RAOs, DEWATERING, ON-SITE TREATMENT & DISCHARGE OF DEWATERING FLUID, 
OFF-SITE DISPOSAL OF SEDIMENT , LUCs, and MONITORING

H:\NSB New London\FS\Appendix revisions\Appendix E\Appendix E 3 CAR\SD-3.TJR 6-10\anulcost 



LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Present Worth Analysis
Capital Annual Total Year Annual Discount Present 

Year Cost Cost Cost Rate at 7% Worth
0 $5,715,977 $5,715,977 1.000 $5,715,977
1 $45,282 $45,282 0.935 $42,339
2 $40,282 $40,282 0.873 $35,166
3 $28,441 $28,441 0.816 $23,208
4 $23,441 $23,441 0.763 $17,885
5 $53,741 $53,741 0.713 $38,317
6 $23,441 $23,441 0.666 $15,612
7 $23,441 $23,441 0.623 $14,604
8 $23,441 $23,441 0.582 $13,643
9 $23,441 $23,441 0.544 $12,752
10 $53,741 $53,741 0.508 $27,300
11 $23,441 $23,441 0.475 $11,134
12 $23,441 $23,441 0.444 $10,408
13 $23,441 $23,441 0.415 $9,728
14 $23,441 $23,441 0.388 $9,095
15 $53,741 $53,741 0.362 $19,454
16 $23,441 $23,441 0.339 $7,946
17 $23,441 $23,441 0.317 $7,431
18 $23,441 $23,441 0.296 $6,939
19 $23,441 $23,441 0.277 $6,493
20 $53,741 $53,741 0.258 $13,865
21 $23,441 $23,441 0.242 $5,673
22 $23,441 $23,441 0.226 $5,298
23 $23,441 $23,441 0.211 $4,946
24 $23,441 $23,441 0.197 $4,618
25 $53,741 $53,741 0.184 $9,888
26 $23,441 $23,441 0.172 $4,032
27 $23,441 $23,441 0.161 $3,774
28 $23,441 $23,441 0.150 $3,516
29 $23,441 $23,441 0.141 $3,305
30 $53,741 $53,741 0.131 $7,040

TOTAL PRESENT WORTH $6,111,386

ALTERNATIVE SD-3: CAPPING WITH PRE-DREDGING TO MEET RAOs, DEWATERING, ON-SITE TREATMENT & 
DISCHARGE OF DEWATERING FLUID, OFF-SITE DISPOSAL OF SEDIMENT , LUCs, and MONITORING

H:\NSB New London\FS\Appendix revisions\Appendix E\Appendix E 3 CAR\SD-3.TJR 6-10\pwa



LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT PLANNING

1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Permits 400 hr $37.00 $0 $0 $14,800 $0 $14,800
2 MOBILIZATION AND DEMOBILIZATION

2.1 Site Support Facilities (trailers, phone, electric, etc.) 1 ls $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500
2.2 Barge Mobilization 6 ea  $2,500.00 $0 $0 $0 $15,000 $15,000
2.3 Equipment Mobilization/Demobilization 8 ea $170.00 $522.00 $0 $0 $1,360 $4,176 $5,536
2.4 Long-Reach Equipment Mobilization/Demobilization 2 ea $300.00 $975.00 $0 $0 $600 $1,950 $2,550
2.5 Utility Connection/Disconnection (phone/electric) 1 ls $1,250.00 $1,250 $0 $0 $0 $1,250
3 FIELD SUPPORT

3.1 Office Trailer 2 mo $375.00 $0 $0 $0 $750 $750
3.2 Field Office Equipment, Utilities, & Support 2 mo $470.00 $0 $940 $0 $0 $940
3.3 Storage Trailer 2 mo $99.00 $0 $0 $0 $198 $198
3.4 Site Superintendent 60 day $169.00 $384.64  $0 $10,140 $23,078 $0 $33,218
3.5 Site Health & Safety 50 day $169.00 $307.68 $0 $8,450 $15,384 $0 $23,834
3.6 Site QA/QC 50 day $169.00 $307.68 $0 $8,450 $15,384 $0 $23,834
3.7 Bathymetric Survey ( pre-removal) 1 ea $5,000.00 $5,000 $0 $0 $0 $5,000
4 DREDGING, AND DEWATERING     

4.1 Excavator on Barge, long-reach, 2 each 62 day $466.96 $4,437.40 $0 $0 $28,952 $275,119 $304,070
4.2 Spoil Barge, 90' by 30', 6 each 186 day  $748.40 $0 $0 $0 $139,202 $139,202
4.3 Tugboats, 6 each 186 day  $340.48 $663.40 $0 $0 $63,329 $123,392 $186,722
4.4 Barge Barriers, fabric, membrane, etc. 6 ea $4,875.00 $0 $29,250 $0 $0 $29,250
4.5 Trash Pumps, 3 each 93 day $117.00 $0 $0 $0 $10,881 $10,881
4.6 Barge Geotextile Filter Membrane Replacement 18 ea $1,000.00 $0 $18,000 $0 $0 $18,000
4.7 Turbidity Curtain 1,600 ft  $39.90 $0 $63,840 $0 $0 $63,840
4.8 Turbidity Monitoring Buoy, 4 each 6 mo  $4,080.00 $0 $0 $0 $24,480 $24,480
4.9 Dewatering Effluent Tank, 5,000 gal, 6 each 9 mo $781.00 $0 $0 $0 $7,029 $7,029

4.10 Transfer Pump 31 day $66.40 $0 $0 $0 $2,058 $2,058
4.11 Dredgeman/Laborers, 6 each 186 day $309.86 $0 $0 $57,634 $0 $57,634
4.12 Fly Ash 14,497 tons $40.00 $0 $579,880 $0 $0 $579,880
4.13 Front-End Loader 31 day $430.24 $854.40 $0 $0 $13,337 $26,486 $39,824
4.14 Excavator 31 day $466.96 $2,635.00 $0 $0 $14,476 $81,685 $96,161
4.15 Sampling Dewatered Sediment 60 ea $2,000.00 $50.00 $100.00 $50.00 $120,000 $3,000 $6,000 $3,000 $132,000
4.16 Sampling Dewatered Fluid 49 ea $740.00 $50.00 $100.00 $50.00 $36,260 $2,450 $4,900 $2,450 $46,060

5 CAPPING AND SITE RESTORATION     
5.1 Sand/Gravel Cap - 3 ft thick 2,400 cy  $21.60   $0 $51,840 $0 $0 $51,840
5.2 Load Barges with 3 CY Excavator 2,400 cy $2.51    $6,024 $0 $0 $0 $6,024
5.3 Barge, 800 T, One for 2 Weeks for Sand/Gravel 2 wk  $2,256.00 $0 $0 $0 $4,512 $4,512
5.4 Barge-Mounted Clamshell to Unload Sand/Gravel 12 days $4,020.25   $48,243 $0 $0 $0 $48,243
5.5 Bathymetric Survey ( post-removal) 1 ea $5,000.00 $5,000 $0 $0 $0 $5,000
6 OFF-SITE TRANSPORTATION AND DISPOSAL     

6.1 Sediment Disposal, non-hazardous 15,657 tons $40.00   $626,280 $0 $0 $0 $626,280
6.2 Disposal of Dewatering Liquids 246,076 gal $0.15   $36,911 $0 $0 $0 $36,911
6.3 Transporation of Dewatering Liquids ($500/5,000 gal) 50 trip $500.00   $25,000 $0 $0 $0 $25,000
7 POST CONSTRUCTION COST  

7.1 Contractor Completion Report 80 hr $37.00 $0 $0 $2,960 $0 $2,960
7.2 Remedial Action Closeout Report 140 hr $37.00 $0 $0 $5,180 $0 $5,180

 
Subtotal $909,968 $777,240 $269,594 $725,869 $2,682,672

ALTERNATIVE SD-4: CAPPING WITH PRE-DREDGING TO MEET RAOs, DEWATERING, OFF-SITE DISPOSAL OF SEDIMENT &  DEWATERING FLUID, LUCs, and MONITORING

H:\NSB New London\FS\Appendix revisions\Appendix E\Appendix E 3 CAR\SD-4.TJR 6-10\capcost



LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

ALTERNATIVE SD-4: CAPPING WITH PRE-DREDGING TO MEET RAOs, DEWATERING, OFF-SITE DISPOSAL OF SEDIMENT &  DEWATERING FLUID, LUCs, and MONITORING

Overhead on Labor Cost @ 30% $80,878 $80,878
G & A on Labor Cost @ 10% $26,959 $26,959

G & A on Material Cost @ 10% $77,724 $77,724
G & A on Equipment Cost @ 10% $72,587 $72,587

G & A on Subcontract Cost @ 10% $90,997 $90,997
Tax on Materials and Equipment Cost @ 6%  $46,634 $43,552 $90,187

Total Direct Cost $1,000,965 $901,598 $377,432 $842,009 $3,122,004

* Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost)  $730,144
Profit on Total Direct Cost @ 10% $312,200

Total Field Cost $4,164,349

Contingency on Total Field Costs @ 20% $832,870
Engineering on Total Field Cost @ 7%  $291,504

TOTAL CAPITAL COST $5,288,723
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LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

ANNUAL COST
Item Item Cost Item Cost Item Cost Notes

Years 1 & 2 Years 3 through 30 Every 5 Years

Sediment and River 
Water Sampling 

$20,204 $10,102 Sediment and water at six locations on and around the cap.  Sample 
semi-annually the first 2 years and annually thereafter.

Sediment Analysis $5,208 $2,604 Analyze sediments for PAHs, PCBs, and metals.

Water Analysis $5,208 $2,604 Analyze water for PAHs, PCBs, and metals.

Annual Report $5,000 $5,000  

Inspection $1,000 $1,000 Annual LUC inspection (assume 8 hours at $50/hr plus expenses)

Site Review $23,000 5-year review

Subtotal $36,620 $21,310 $23,000

Contingency at 10% $3,662 $2,131 $2,300
 

TOTAL $40,282 $23,441 $25,300
 

Bathymetric Survey $5,000 Conduct survey in years 1, 3, 5, 10, 15, 20, 25, & 30.

ALTERNATIVE SD-4: CAPPING WITH PRE-DREDGING TO MEET RAOs, DEWATERING, OFF-SITE DISPOSAL OF SEDIMENT &  DEWATERING FLUID, 
LUCs, and MONITORING
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LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Present Worth Analysis
Capital Annual Total Year Annual Discount Present 

Year Cost Cost Cost Rate at 7% Worth
0 $5,288,723 $5,288,723 1.000 $5,288,723
1 $45,282 $45,282 0.935 $42,339
2 $40,282 $40,282 0.873 $35,166
3 $28,441 $28,441 0.816 $23,208
4 $23,441 $23,441 0.763 $17,885
5 $53,741 $53,741 0.713 $38,317
6 $23,441 $23,441 0.666 $15,612
7 $23,441 $23,441 0.623 $14,604
8 $23,441 $23,441 0.582 $13,643
9 $23,441 $23,441 0.544 $12,752
10 $53,741 $53,741 0.508 $27,300
11 $23,441 $23,441 0.475 $11,134
12 $23,441 $23,441 0.444 $10,408
13 $23,441 $23,441 0.415 $9,728
14 $23,441 $23,441 0.388 $9,095
15 $53,741 $53,741 0.362 $19,454
16 $23,441 $23,441 0.339 $7,946
17 $23,441 $23,441 0.317 $7,431
18 $23,441 $23,441 0.296 $6,939
19 $23,441 $23,441 0.277 $6,493
20 $53,741 $53,741 0.258 $13,865
21 $23,441 $23,441 0.242 $5,673
22 $23,441 $23,441 0.226 $5,298
23 $23,441 $23,441 0.211 $4,946
24 $23,441 $23,441 0.197 $4,618
25 $53,741 $53,741 0.184 $9,888
26 $23,441 $23,441 0.172 $4,032
27 $23,441 $23,441 0.161 $3,774
28 $23,441 $23,441 0.150 $3,516
29 $23,441 $23,441 0.141 $3,305
30 $53,741 $53,741 0.131 $7,040

TOTAL PRESENT WORTH $5,684,132

ALTERNATIVE SD-4: CAPPING WITH PRE-DREDGING TO MEET RAOs, DEWATERING, OFF-SITE DISPOSAL OF 
SEDIMENT &  DEWATERING FLUID, LUCs, and MONITORING
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LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT PLANNING

1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Permits 400 hr $37.00 $0 $0 $14,800 $0 $14,800
2 MOBILIZATION AND DEMOBILIZATION

2.1 Site Support Facilities (trailers, phone, electric, etc.) 1 ls $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500
2.2 Barge Mobilization 6 ea  $2,500.00 $0 $0 $0 $15,000 $15,000
2.3 Equipment Mobilization/Demobilization 8 ea $170.00 $522.00 $0 $0 $1,360 $4,176 $5,536
2.4 Long-Reach Equipment Mobilization/Demobilization 2 ea $300.00 $975.00 $0 $0 $600 $1,950 $2,550
2.5 Utility Connection/Disconnection (phone/electric) 1 ls $1,250.00 $1,250 $0 $0 $0 $1,250
3 FIELD SUPPORT

3.1 Office Trailer 3 mo $375.00 $0 $0 $0 $1,125 $1,125
3.2 Field Office Equipment, Utilities, & Support 3 mo $470.00 $0 $1,410 $0 $0 $1,410
3.3 Storage Trailer 3 mo $99.00 $0 $0 $0 $297 $297
3.4 Site Superintendent 70 day $169.00 $384.64  $0 $11,830 $26,925 $0 $38,755
3.5 Site Health & Safety 60 day $169.00 $307.68 $0 $10,140 $18,461 $0 $28,601
3.6 Site QA/QC 60 day $169.00 $307.68 $0 $10,140 $18,461 $0 $28,601
3.7 Bathymetric Survey (pre-removal) 1 ea $7,500.00 $7,500 $0 $0 $0 $7,500
4 DREDGING, AND DEWATERING     

4.1 Excavator on Barge, long-reach (2 each) 116 day $466.96 $4,437.40 $0 $0 $54,167 $514,738 $568,906
4.2 Spoil Barge, 90' by 30', 6 each 348 day  $748.40 $0 $0 $0 $260,443 $260,443
4.3 Tugboats, 6 each 348 day  $340.48 $663.40 $0 $0 $118,487 $230,863 $349,350
4.4 Barge Barriers, fabric, membrane, etc. 6 ea $4,875.00 $0 $29,250 $0 $0 $29,250
4.5 Trash Pumps, 3 each 348 day $117.00 $0 $0 $0 $40,716 $40,716
4.6 Barge Geotextile Filter Membrane Replacement 36 ea $1,000.00 $0 $36,000 $0 $0 $36,000
4.7 Turbidity Curtain 1,600 ft  $39.90 $0 $63,840 $0 $0 $63,840
4.8 Turbidity Monitoring Buoy (4 each) 12 mo  $4,080.00 $0 $0 $0 $48,960 $48,960
4.9 Dewatering Effluent Tank, 5,000 gal, 6 each 36 mo $781.00 $0 $0 $0 $28,116 $28,116

4.10 Transfer Pump 58 day $66.40 $0 $0 $0 $3,851 $3,851
4.11 Dredgeman/Laborers, 6 each 346 day $309.86 $0 $0 $107,212 $0 $107,212
4.12 Fly Ash 2,222 tons $40.00 $0 $88,880 $0 $0 $88,880
4.13 Front-End Loader 58 day $430.24 $854.40 $0 $0 $24,954 $49,555 $74,509
4.14 Excavator 58 day $466.96 $2,635.00 $0 $0 $27,084 $152,830 $179,914
4.15 Sampling Sediment Verification 27 ea $900.00 $50.00 $100.00 $50.00 $24,300 $1,350 $2,700 $1,350 $29,700
4.16 Sampling Dewatered Sediment 116 ea $2,000.00 $50.00 $100.00 $50.00 $232,000 $5,800 $11,600 $5,800 $255,200
4.17 Sampling Dewatered Fluid 95 ea $740.00 $50.00 $100.00 $50.00 $70,300 $4,750 $9,500 $4,750 $89,300

5 BACKFILL AND SITE RESTORATION     
5.1 Sand/Gravel Cap - 6 ft thick 10,276 cy  $21.60   $0 $221,962 $0 $0 $221,962
5.2 Load Barges with 3 CY Excavator 10,276 cy $2.51    $25,793 $0 $0 $0 $25,793
5.3 Barge, 800 T, One for 3 Weeks for Sand/Gravel 4 wk  $2,256.00 $0 $0 $0 $9,024 $9,024
5.4 Barge-Mounted Clamshell to Unload Sand/Gravel 20 days $4,020.25   $80,405 $0 $0 $0 $80,405
5.5 Bathymetric Survey (post-removal) 1 ea $7,500.00 $7,500 $0 $0 $0 $7,500
6 ON-SITE TREATMENT OF DEWATERING FLUID     

6.1 5,000 lb Liquid-Phase GAC Adsorption Units, 2 unit 6 mo $10,750.00 $185.00 $64,500 $1,110 $0 $65,610
6.2 53 sf Pressurized Bag Filters, 2 unit 6 mo $818.00 $125.00 $4,908 $750 $0 $5,658
6.3 Piping , 1" PE,  for Treatment System 300 ft $89.00 $1.21 $0 $26,700 $363 $0 $27,063
6.4 Replace Filter Bag Element 240 ea $5.00 $1,200 $0 $0 $1,200
6.5 Replace GAC Adsorption Unit 75,000 lb $3.00 $225,000 $0 $0 $225,000
6.6 Dredgeman/Laborers, 1 each, 3 shifts/day 174 day $309.86 $0 $0 $53,916 $0 $53,916
6.7 Sampling Influent & Effluent 116 ea $940.00 $50.00 $100.00 $100.00 $109,040 $5,800 $11,600 $11,600 $138,040
7 OFF-SITE TRANSPORTATION AND DISPOSAL     

7.1 Sediment Disposal, non-hazardous 29,985 tons $40.00   $1,199,400 $0 $0 $0 $1,199,400

ALTERNATIVE SD-6: DREDGING TO MEET PRGs, DEWATERING, ON-SITE TREATMENT & DISCHARGE OF DEWATERING FLUID, OFF-SITE DISPOSAL OF DEWATERED SEDIMENT
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LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

ALTERNATIVE SD-6: DREDGING TO MEET PRGs, DEWATERING, ON-SITE TREATMENT & DISCHARGE OF DEWATERING FLUID, OFF-SITE DISPOSAL OF DEWATERED SEDIMENT

8 POST CONSTRUCTION COST  
8.1 Contractor Completion Report 80 hr $37.00 $0 $0 $2,960 $0 $2,960
8.2 Remedial Action Closeout Report 140 hr $37.00 $0 $0 $5,180 $0 $5,180

 
Subtotal $1,757,488 $814,460 $514,409 $1,388,645 $4,475,001

Overhead on Labor Cost @ 30% $154,323 $154,323
G & A on Labor Cost @ 10% $51,441 $51,441

G & A on Material Cost @ 10% $81,446 $81,446
G & A on Equipment Cost @ 10% $138,865 $138,865

G & A on Subcontract Cost @ 10% $175,749 $175,749
Tax on Materials and Equipment Cost @ 6%  $48,868 $83,319 $132,186

Total Direct Cost $1,933,237 $944,773 $720,172 $1,610,828 $5,209,010

* Indirects on Total Direct Cost @ 20% (excluding transportation and disposal cost)  $801,922
Profit on Total Direct Cost @ 10% $520,901

Total Field Cost $6,531,833

Contingency on Total Field Costs @ 20% $1,306,367
Engineering on Total Field Cost @ 5%  $326,592

TOTAL CAPITAL COST $8,164,791
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LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT PLANNING

1.1 Prepare LUC RD Documents 60 hr $37.00 $0 $0 $2,220 $0 $2,220
1.2 Prepare Documents & Plans including Permits 400 hr $37.00 $0 $0 $14,800 $0 $14,800
2 MOBILIZATION AND DEMOBILIZATION

2.1 Site Support Facilities (trailers, phone, electric, etc.) 1 ls $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500
2.2 Barge Mobilization 6 ea  $2,500.00 $0 $0 $0 $15,000 $15,000
2.3 Equipment Mobilization/Demobilization 8 ea $170.00 $522.00 $0 $0 $1,360 $4,176 $5,536
2.4 Long-Reach Equipment Mobilization/Demobilization 2 ea $300.00 $975.00 $0 $0 $600 $1,950 $2,550
2.5 Utility Connection/Disconnection (phone/electric) 1 ls $1,250.00 $1,250 $0 $0 $0 $1,250
3 FIELD SUPPORT

3.1 Office Trailer 3 mo $375.00 $0 $0 $0 $1,125 $1,125
3.2 Field Office Equipment, Utilities, & Support 3 mo $470.00 $0 $1,410 $0 $0 $1,410
3.3 Storage Trailer 3 mo $99.00 $0 $0 $0 $297 $297
3.4 Site Superintendent 70 day $169.00 $384.64  $0 $11,830 $26,925 $0 $38,755
3.5 Site Health & Safety 60 day $169.00 $307.68 $0 $10,140 $18,461 $0 $28,601
3.6 Site QA/QC 60 day $169.00 $307.68 $0 $10,140 $18,461 $0 $28,601
3.7 Bathymetric Survey (pre-removal) 1 ea $7,500.00 $7,500 $0 $0 $0 $7,500
4 DREDGING, AND DEWATERING     

4.1 Excavator on Barge, long-reach (2 each) 116 day $466.96 $4,437.40 $0 $0 $54,167 $514,738 $568,906
4.2 Spoil Barge, 90' by 30', 6 each 348 day  $748.40 $0 $0 $0 $260,443 $260,443
4.3 Tugboats, 6 each 348 day  $340.48 $663.40 $0 $0 $118,487 $230,863 $349,350
4.4 Barge Barriers, fabric, membrane, etc. 6 ea $4,875.00 $0 $29,250 $0 $0 $29,250
4.5 Trash Pumps, 3 each 348 day $117.00 $0 $0 $0 $40,716 $40,716
4.6 Barge Geotextile Filter Membrane Replacement 36 ea $1,000.00 $0 $36,000 $0 $0 $36,000
4.7 Turbidity Curtain 1,600 ft  $39.90 $0 $63,840 $0 $0 $63,840
4.8 Turbidity Monitoring Buoy (4 each) 12 mo  $4,080.00 $0 $0 $0 $48,960 $48,960
4.9 Dewatering Effluent Tank, 5,000 gal, 6 each 36 mo $781.00 $0 $0 $0 $28,116 $28,116

4.10 Transfer Pump 58 day $66.40 $0 $0 $0 $3,851 $3,851
4.11 Dredgeman/Laborers, 6 each 348 day $309.86 $0 $0 $107,831 $0 $107,831
4.12 Fly Ash 2,222 tons $40.00 $0 $88,880 $0 $0 $88,880
4.13 Front-End Loader 58 day $430.24 $854.40 $0 $0 $24,954 $49,555 $74,509
4.14 Excavator 58 day $466.96 $2,635.00 $0 $0 $27,084 $152,830 $179,914
4.15 Sampling Sediment Verification 27 ea $900.00 $50.00 $100.00 $50.00 $24,300 $1,350 $2,700 $1,350 $29,700
4.16 Sampling Dewatered Sediment 116 ea $2,000.00 $50.00 $100.00 $50.00 $232,000 $5,800 $11,600 $5,800 $255,200
4.17 Sampling Dewatered Fluid 95 ea $740.00 $50.00 $100.00 $50.00 $70,300 $4,750 $9,500 $4,750 $89,300

5 BACKFILL AND SITE RESTORATION     
5.1 Sand/Gravel Cap - 6 ft thick 10,276 cy  $21.60   $0 $221,962 $0 $0 $221,962
5.2 Load Barges with 3 CY Excavator 10,276 cy $2.51    $25,793 $0 $0 $0 $25,793
5.3 Barge, 800 T, One for 3 Weeks for Sand/Gravel 4 wk  $2,256.00 $0 $0 $0 $9,024 $9,024
5.4 Barge-Mounted Clamshell to Unload Sand/Gravel 20 days $4,020.25   $80,405 $0 $0 $0 $80,405
5.5 Bathymetric Survey (post-removal) 1 ea $7,500.00 $7,500 $0 $0 $0 $7,500
6 OFF-SITE TRANSPORTATION AND DISPOSAL     

6.1 Sediment Disposal, non-hazardous 29,985 tons $40.00   $1,199,400 $0 $0 $0 $1,199,400
6.2 Disposal of Dewatering Liquids 471,270 gal $0.15   $70,691 $0 $0 $0 $70,691
6.3 Transporation of Dewatering Liquids ($500/5,000 gal) 95 trip $500.00   $47,500 $0 $0 $0 $47,500
7 POST CONSTRUCTION COST  

7.1 Contractor Completion Report 80 hr $37.00 $0 $0 $2,960 $0 $2,960
7.2 Remedial Action Closeout Report 140 hr $37.00 $0 $0 $5,180 $0 $5,180

 
Subtotal $1,766,638 $486,352 $447,290 $1,377,045 $4,077,325

ALTERNATIVE SD-7: DREDGING TO MEET PRGs, DEWATERING, & OFF-SITE DISPOSAL OF DEWATERED SEDIMENT AND DEWATERED FLUIDS
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LOWER SUBASE FS
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

ALTERNATIVE SD-7: DREDGING TO MEET PRGs, DEWATERING, & OFF-SITE DISPOSAL OF DEWATERED SEDIMENT AND DEWATERED FLUIDS

Overhead on Labor Cost @ 30% $134,187 $134,187
G & A on Labor Cost @ 10% $44,729 $44,729

G & A on Material Cost @ 10% $48,635 $48,635
G & A on Equipment Cost @ 10% $137,705 $137,705

G & A on Subcontract Cost @ 10% $176,664 $176,664
Tax on Materials and Equipment Cost @ 6%  $29,181 $82,623 $111,804

Total Direct Cost $1,943,302 $564,168 $626,206 $1,597,372 $4,731,048

* Indirects on Total Direct Cost @ 20% (excluding transportation and disposal cost)  $682,691
Profit on Total Direct Cost @ 10% $473,105

Total Field Cost $5,886,844

Contingency on Total Field Costs @ 20% $1,177,369
Engineering on Total Field Cost @ 5%  $294,342

TOTAL CAPITAL COST $7,358,555
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APPENDIX E.4 
 

LNAPL ALTERNATIVES COST ESTIMATES 
 
 

ALTERNATIVES LN-1 and LN-2 



ZONE 1, LOWER SUBASE - LNAPL REMEDIATION ALTERNATIVES
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE LN-1: SKIMMING, OFF-SITE DISPOSAL (INCINERATION), LUCs, AND MONITORING
CAPITAL COST

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1  PROJECT PLANNING
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 200 hr $35.00 $0 $0 $7,000 $0 $7,000

2  MOBILIZATION/DEMOBILIZATION & SITE SUPPORT
2.1 Utility Connection (electric) 1 ls $10,000.00 $10,000 $0 $0 $0 $10,000
2.2 Underground Utility Clearances 1 ls $3,500.00 $3,500 $0 $0 $0 $3,500
2.3 Construction Survey 3 day $2,000.00 $6,000 $0 $0 $0 $6,000
2.4 Drill Rig Mobilization/Demobilization 1 ea $2,000.00 $2,000 $0 $0 $0 $2,000
2.5 Field Construction Mgt. (1 person) 21 day $240.00 $300.00 $0 $5,040 $6,300 $0 $11,340

3  WELL AND SKIMMER INSTALLATION      
3.1 Well, 6" dia, 15' deep, 22 wells 330 lf $33.00 $10,890 $0 $0 $0 $10,890
3.2 Well, 6" dia, 15' deep, 6 wells 90 lf $50.00 $4,500 $0 $0 $0 $4,500
3.3 Well Development 112 hr $200.00 $22,400 $0 $0 $0 $22,400
3.3 Well Skimmer 28 ea $900.00 $260.00  $0 $25,200 $7,280 $0 $32,480
3.4 Collect/Containerize IDW 35 drum $50.00 $1,750 $0 $0 $0 $1,750
3.5 Transport/Dispose IDW Off Site 35 drum $150.00 $5,250 $0 $0 $0 $5,250

4  SITE RESTORATION      
4.1 Pavement Repair 700 sy $10.40 $24.00 $1.96 $0 $7,280 $16,800 $1,372 $25,452

 Subtotal $66,290 $37,520 $39,480 $1,372 $144,662
 

Local Area Adjustments 100.0% 96.6% 105.0% 105.0%

 Subtotal $66,290 $36,244 $41,454 $1,441 $145,429

Overhead on Labor Cost @ 30% $12,436 $12,436
G & A on Labor Cost @ 10% $4,145 $4,145

G & A on Material Cost @ 10% $3,624 $3,624
G & A on Equipment Cost @ 10% $144 $144

G & A on Subcontract Cost @ 10% $6,629 $6,629
Tax on Materials and Equipment Cost @ 6%  $2,175 $86 $2,261

Total Direct Cost $72,919 $42,043 $58,036 $1,671 $174,669

Indirects on Total Direct Cost @ 30% $52,401
Profit on Total Direct Cost @ 10% $17,467

Subtotal $244,537

Health & Safety Monitoring @ 2% $4,891

Total Field Cost $249,427

Contingency on Total Field Cost @ 20% $49,885
Engineering on Total Field Cost @ 15% $37,414

TOTAL COST $336,727

H:\NSB New London\FS\Appendix revisions\Appendix E\Appendix E 4\Alt LN-1 New rev 07-10 jwl\capcost 7/13/2010; 9:48 AM



ZONE 1, LOWER SUBASE - LNAPL REMEDIATION ALTERNATIVES
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE LN-1: SKIMMING, OFF-SITE DISPOSAL (INCINERATION), LUCs, AND MONITORING
Operation and Maintenance Costs per Year 

Unit Subtotal
Item Qty Unit  Cost Cost Notes

Year 1

1 Crew Collection of LNAPL (once a week) 52 week $5,450.00 $283,400
2 Transportation & Disposal 1 ls $13,840.00 $13,840
3 Reports 4 ea $2,500.00 $10,000

Cost for Year 1 Operation $307,240

Years 2 through 5

1 Crew Collection of LNAPL (twice a month) 12 month $10,899.00 $130,788
2 Transportation & Disposal 1 ls $6,390.00 $6,390
3 Reports 4 ea $2,500.00 $10,000

Cost for Years 2 through 5 Operation $147,178
 
Year 5

Skimmers Replacement 1 ls $28,000.00 $28,000

Years 6 through 10

1 Crew Collection of LNAPL (once a month) 12 month $5,450.00 $65,400
2 Transportation & Disposal 1 ls $3,190.00 $3,190
3 Reports 2 ea $2,500.00 $5,000

Cost for Years 6 and 7 Operation $73,590
 
Years 11 through 30

1 Crew Collection of LNAPL (once a month) 12 month $5,450.00 $65,400
2 Transportation & Disposal 1 ls $1,770.00 $1,770
3 Reports 1 ea $2,500.00 $2,500

Cost for Years 8 through 30 Operation $69,670
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ZONE 1, LOWER SUBASE - LNAPL REMEDIATION ALTERNATIVES
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE LN-1: SKIMMING, OFF-SITE DISPOSAL (INCINERATION), LUCs, AND MONITORING
ANNUAL COST

Item Item Cost Item Cost Item Cost Item Cost Item Cost Notes
Year 1 Years 2 and 3 Years 4 and 5 Years 6 through 30 Every 5 Years

Groundwater Sampling $9,300 $4,650 $2,325 $2,325 Check 4 wells for presence of LNAPL.  Quarterly Year 1, Semi-Annually 
Years 2 & 3, Annually Years 4 through 30.

Annual Report $5,000 $5,000 $5,000 $5,000  

Inspection $1,000 $1,000 $1,000 $1,000 Annual LUC inspection (assume 8 hours at $50/hr plus expenses)

Site Review $23,000 5-year review

Subtotal $15,300 $10,650 $8,325 $8,325 $23,000

Contingency at 10% $1,530 $1,065 $833 $833 $2,300
 

TOTAL $16,830 $11,715 $9,158 $9,158 $25,300
 
 

H:\NSB New London\FS\Appendix revisions\Appendix E\Appendix E 4\Alt LN-1 New rev 07-10 jwl\anulcost 7/13/2010; 9:48 AM



ZONE 1, LOWER SUBASE - LNAPL REMEDIATION ALTERNATIVES
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE LN-1: SKIMMING, OFF-SITE DISPOSAL (INCINERATION), LUCs, AND MONITORING
Present Worth Analysis

Capital Operation and Annual Total Year Annual Discount Present 
Year Cost Maintenance Cost Cost Cost Rate at 7% Worth

0 $336,727 $336,727 1.000 $336,727
1 $307,240 $16,830 $324,070 0.935 $303,005
2 $147,178 $11,715 $158,893 0.873 $138,714
3 $147,178 $11,715 $158,893 0.816 $129,657
4 $147,178 $9,158 $156,336 0.763 $119,284
5 $175,178 $34,458 $209,636 0.713 $149,470
6 $73,590 $9,158 $82,748 0.666 $55,110
7 $73,590 $9,158 $82,748 0.623 $51,552
8 $73,590 $9,158 $82,748 0.582 $48,159
9 $73,590 $9,158 $82,748 0.544 $45,015
10 $73,590 $34,458 $108,048 0.508 $54,888
11 $69,670 $9,158 $78,828 0.475 $37,443
12 $69,670 $9,158 $78,828 0.444 $34,999
13 $69,670 $9,158 $78,828 0.415 $32,713
14 $69,670 $9,158 $78,828 0.388 $30,585
15 $69,670 $34,458 $104,128 0.362 $37,694
16 $69,670 $9,158 $78,828 0.339 $26,723
17 $69,670 $9,158 $78,828 0.317 $24,988
18 $69,670 $9,158 $78,828 0.296 $23,333
19 $69,670 $9,158 $78,828 0.277 $21,835
20 $69,670 $34,458 $104,128 0.258 $26,865
21 $69,670 $9,158 $78,828 0.242 $19,076
22  $69,670 $9,158 $78,828 0.226 $17,815
23 $69,670 $9,158 $78,828 0.211 $16,633
24 $69,670 $9,158 $78,828 0.197 $15,529
25 $69,670 $34,458 $104,128 0.184 $19,159
26 $69,670 $9,158 $78,828 0.172 $13,558
27 $69,670 $9,158 $78,828 0.161 $12,691
28 $69,670 $9,158 $78,828 0.15 $11,824
29 $69,670 $9,158 $78,828 0.141 $11,115
30 $69,670 $34,458 $104,128 0.131 $13,641

TOTAL PRESENT WORTH $1,879,801
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ZONE 1, LOWER SUBASE - LNAPA REMEDIATION ALTERNATIVES
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE LN-2: IN-SITU TREATMENT (ENHANCED BIOREMEDIATION), LUCs, AND MONITORING 
CAPITAL COST

Unit Cost Extended Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

1  PROJECT PLANNING
1.1 Prepare LUC RD Documents 60 hr $35.00 $0 $0 $2,100 $0 $2,100
1.2 Prepare Documents & Plans including Permits 300 hr $35.00 $0 $0 $10,500 $0 $10,500

2  MOBILIZATION/DEMOBILIZATION & SITE SUPPORT
2.1 Utility Connection (electric) 1 ls $10,000.00 $10,000 $0 $0 $0 $10,000
2.2 Underground Utility Clearances 1 ls $3,500.00 $3,500 $0 $0 $0 $3,500
2.3 Construction Survey 3 day $2,000.00 $6,000 $0 $0 $0 $6,000
2.4 Drill Rig Mobilization/Demobilization 1 ea $2,000.00 $2,000 $0 $0 $0 $2,000
2.5 Field Construction Mgt. (1 person) 30 day $240.00 $300.00 $0 $7,200 $9,000 $0 $16,200

3  WELL INSTALLATION      
3.1 Extraction Well, 4" dia, 12' deep, 6 wells 72 lf $45.00 $3,240 $0 $0 $0 $3,240
3.2 Re-Injection Well, 4" dia, 5' deep, 12 wells 60 lf $30.00 $1,800 $0 $0 $0 $1,800
3.3 Well Development 72 hr $200.00 $14,400 $0 $0 $0 $14,400
3.4 Collect/Containerize IDW 18 drum $50.00 $900 $0 $0 $0 $900
3.5 Transport/Dispose IDW Off Site 18 drum $150.00 $2,700 $0 $0 $0 $2,700
3.6 Extraction Pumps, 5 gpm 6 ea $675.00 $200.00 $0 $4,050 $1,200 $0 $5,250
3.7 PVC pipe, 1-1/2" dia. w/trench 600 lf $1.10 $3.66 $6.20 $0 $660 $2,196 $3,720 $6,576

4  TREATMENT SYSTEM      
4.1 Bench-Scale Treatability Study 1 ls $15,000.00 $15,000 $0 $0 $0 $15,000
4.2 Oil/Water Separator 1 ea $1,200.00 $300.00 $0 $1,200 $300 $0 $1,500
4.3 Superoxygenation & Nutrient Feed System 1 ls $155,500.00 $0 $155,500 $0 $0 $155,500
4.4 Nutrients & Chemicals, initial loading 1 ls $20,000.00 $0 $20,000 $0 $0 $20,000
4.5 ETEC Installation & Training 1 ls $5,000.00 $5,000 $0 $0 $0 $5,000
4.6 Electric Feed 1 ea $6,625.00 $6,625 $0 $0 $0 $6,625
4.7 Plumb/Electrify System 1 ls $2,000.00 $5,000.00 $0 $2,000 $5,000 $0 $7,000
4.8 System Start-Up and Testing 1 ls $1,000.00 $2,000.00 $0 $1,000 $2,000 $0 $3,000

5  SITE RESTORATION      
5.1 Pavement Repair 500 sy $10.40 $24.00 $1.96 $0 $5,200 $12,000 $980 $18,180

 Subtotal $71,165 $196,810 $44,296 $4,700 $316,971
 

Local Area Adjustments 100.0% 96.6% 105.0% 105.0%

 Subtotal $71,165 $190,118 $46,511 $4,935 $312,729

Overhead on Labor Cost @ 30% $13,953 $13,953
G & A on Labor Cost @ 10% $4,651 $4,651

G & A on Material Cost @ 10% $19,012 $19,012
G & A on Equipment Cost @ 10% $494 $494

G & A on Subcontract Cost @ 10% $7,117 $7,117
Tax on Materials and Equipment Cost @ 6%  $11,407 $296 $11,703

Total Direct Cost $78,282 $220,537 $65,115 $5,725 $369,659

Indirects on Total Direct Cost @ 30% $110,898
Profit on Total Direct Cost @ 10% $36,966

Subtotal $517,522

Health & Safety Monitoring @ 2% $10,350

Total Field Cost $527,873

Contingency on Total Field Cost @ 25% $131,968
Engineering on Total Field Cost @ 10% $52,787

TOTAL COST $712,628
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ZONE 1, LOWER SUBASE - LNAPA REMEDIATION ALTERNATIVES
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE LN-2: IN-SITU TREATMENT (ENHANCED BIOREMEDIATION), LUCs, AND MONITORING 
Operation and Maintenance Costs per Year 

Unit Subtotal
Item Qty Unit  Cost Cost

Year 1

1 Transportation, & Disposal of LNAPL 1 ls $18,460.00 $18,460
2 Electric 1 ls $29,000.00 $29,000
3 Nutrients & Chemicals 12 mo $10,000.00 $120,000
4 Analysis 36 ea $140.00 $5,040
5 ETEC Maintenance Contract 1 ls $12,500.00 $12,500
6 Operator (10 hours a week) 520 hr $95.00 $49,400
7 Reports 4 ea $5,000.00 $20,000

Cost for Year 1 Operation $254,400

Years 2 and 3

1 Transportation, & Disposal of LNAPL 1 ls $9,940.00 $9,940
2 Electric 1 ls $29,000.00 $29,000
3 Nutrients & Chemicals 12 mo $10,000.00 $120,000
4 Analysis 36 ea $140.00 $5,040
5 ETEC Maintenance Contract 1 ls $12,500.00 $12,500
6 Operator (10 hours a week) 520 hr $95.00 $49,400
7 Reports 2 ea $5,000.00 $10,000

Cost for Years 2 & 3 Operation $235,880

Years 4 and 5

1 Transportation, & Disposal of LNAPL 1 ea $4,260.00 $4,260
2 Electric 1 ls $29,000.00 $29,000
3 Nutrients & Chemicals 12 mo $10,000.00 $120,000
4 Analysis 36 ea $140.00 $5,040
5 Operator (10 hours a week) 520 hr $95.00 $49,400
6 Reports 1 ea $5,000.00 $5,000

Cost for Years 4 & 5 Operation $212,700
 
Years 6 through 8

1 Transportation, & Disposal of LNAPL 1 ea $2,840.00 $2,840
2 Electric 1 ls $29,000.00 $29,000
3 Nutrients & Chemicals 12 mo $10,000.00 $120,000
4 Analysis 36 ea $140.00 $5,040
5 Operator (10 hours a week) 520 hr $95.00 $49,400
6 Reports 1 ea $5,000.00 $5,000

Cost for Years 6 through 8 Operation $211,280

Year 9

1 Electric 1 ls $29,000.00 $29,000
2 Nutrients & Chemicals 12 mo $10,000.00 $120,000
3 Analysis 36 ea $140.00 $5,040
4 Operator (10 hours a week) 520 hr $95.00 $49,400
5 Reports 1 ea $5,000.00 $5,000

Cost for Year 9 Operation $208,440
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ZONE 1, LOWER SUBASE - LNAPA REMEDIATION ALTERNATIVES
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE LN-2: IN-SITU TREATMENT (ENHANCED BIOREMEDIATION), LUCs, AND MONITORING 
ANNUAL COST

Item Item Cost Item Cost Item Cost Item Cost Item Cost Notes
Year 1 Years 2 and 3 Years 4 and 5 Years 6 through 10 Every 5 Years

Groundwater Sampling $9,300 $4,650 $2,325 $2,325 Check 4 wells for presence of LNAPL.  Quarterly Year 1, Semi-Annually 
Years 2 & 3, Annually Years 4 through 10.

Annual Report $5,000 $5,000 $5,000 $5,000  

Inspection $1,000 $1,000 $1,000 $1,000 Annual LUC inspection (assume 8 hours at $50/hr plus expenses)

Site Review $23,000 5-year review

Subtotal $15,300 $10,650 $8,325 $8,325 $23,000

Contingency at 10% $1,530 $1,065 $833 $833 $2,300
 

TOTAL $16,830 $11,715 $9,158 $9,158 $25,300
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ZONE 1, LOWER SUBASE - LNAPA REMEDIATION ALTERNATIVES
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT
ALTERNATIVE LN-2: IN-SITU TREATMENT (ENHANCED BIOREMEDIATION), LUCs, AND MONITORING 
Present Worth Analysis

Capital Operation and Annual Total Year Annual Discount Present 
Year Cost Maintenance Cost Cost Cost Rate at 7% Worth

0 $712,628 $712,628 1.000 $712,628
1 $254,400 $16,830 $271,230 0.935 $253,600
2 $235,880 $11,715 $247,595 0.873 $216,150
3 $235,880 $11,715 $247,595 0.816 $202,038
4 $212,700 $9,158 $221,858 0.763 $169,277
5 $212,700 $34,458 $247,158 0.713 $176,223
6 $211,280 $9,158 $220,438 0.666 $146,811
7 $211,280 $9,158 $220,438 0.623 $137,333
8 $211,280 $9,158 $220,438 0.582 $128,295
9 $208,440 $9,158 $217,598 0.544 $118,373
10 $34,458 $34,458 0.508 $17,504

TOTAL PRESENT WORTH $2,278,233
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