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APPENDIX A.1  
 

GEOTRANS DEWATERING MODEL SIMULATIONS 
 

1. GeoTrans was tasked with performing modeling simulations to evaluate the flow rates 
needed to dewater the four source areas and the associated volumes.  The existing 
calibrated groundwater flow model and ZONEBUDGET were used for these simulations.  
The following list contains assumptions for these simulations: 

• Each source area has five days to start excavation before 
dewatering occurs;   

• Excavation time for each of the source areas are 55 days for 
Drip Track, 80 days for North Lagoon, 105 days for South 
Lagoon, and 110 days for Process Area; 

• Order of excavation occurs in a counter-clockwise fashion 
starting with the Drip Track Area; 

• Dewatering occurs 24 hours a day, 7 days a week; 

• The split between dewatering and quasi steady state 
approximately occurs when the water levels plateau; and 

• Given the time frame for excavation, true steady-state conditions 
cannot occur, thus, the term quasi steady state is used. 

 
2. Figures A.1 through A.4 show the temporal water levels near the center of each of the 

four source areas.  For the North Lagoon and Process Area, water levels decline a couple 
of feet before dewatering starts due to dewatering in the Drip Track and South Lagoon 
source areas.  This influence of drains in other source areas is also evident in the 
dewatering flow rates, volumes, and times shown in Table 1.  Table A.1 also presents 
quasi steady-state flow rates and volumes.  Tables A.2 to A.5 show flow rates and 
volumes for each time step in the model where the drains for a particular source area 
were in operation.  The total flow rate into the drains is a combination of horizontal flow 
in the Surficial Aquifer (flow rate into drains in Tables A.2 to A.5) and vertical flow from 
the underlying Hawthorn Clay (Upward flow from UHG Clay in Tables A.2 to A.5) due 
to a reversal in the vertical hydraulic gradient.  The time step was decreased to 2 hours 
for the first stress period (2 days in duration) where dewatering was occurring to obtain a 
more accurate estimate of the dewatering flow rate.  Note the model will tend to under 
predict dewatering flow rates, volumes, and times for the following reasons: 

• MODFLOW cannot account for gravity drainage during 
dewatering; 
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• Fine-grained sediment layers in the Surficial Aquifer will 
increase dewatering time; and 

• Sediments will approach 100 percent saturation; therefore, 
drippage will occur while excavating. 



TABLE A.1
SUMMARY OF DEWATERING/

QUASI STEADY-STATE RATES AND VOLUMES

Source Area
Average Dewatering 

Flow Rate            
(gpm)

Dewatering Volume   
(gallons)

Approximate Time 
for Dewatering      

(days)

Average Quasi Steady-
State Flow Rate       

(gpm)

Quasi Steady-State Volume  
(gallons)

Drip Track 90 2,595,951 20 57 2,293,496

North Lagoon 70 2,010,093 20 38 2,863,887

South Lagoon 80 4,031,365 35 42 3,812,092

Process Area 51 1,257,904 17 29 3,581,920



TABLE A.2
DEWATERING RATES AND

VOLUMES FROM DRIP TRACK AREA

Excavation Time 
(days)

Flow Rate into 
Drains          
(gpm)

Upward flow 
from UHG Clay  

(gpm)

Total Flow Rate 
(gpm)

Volume         
(gallons)

2.00 0.00 0.00 0.00 0.00
5.00 0.00 0.00 0.00 0.00
5.08 371.90 0.00 371.90 44,627.72
5.17 342.79 0.00 342.79 41,134.92
5.25 319.37 0.00 319.37 38,324.11
5.33 299.91 0.01 299.92 35,990.43
5.42 283.34 0.04 283.38 34,005.37
5.50 268.95 0.06 269.01 32,280.76
5.58 256.25 0.08 256.32 30,758.65
5.67 244.91 0.09 245.00 29,399.84
5.75 234.69 0.12 234.80 28,176.45
5.83 225.40 0.13 225.53 27,063.32
5.92 216.90 0.14 217.05 26,045.46
6.00 209.10 0.15 209.25 25,110.39
6.08 201.91 0.16 202.07 24,248.15
6.17 195.24 0.17 195.41 23,449.39
6.25 189.05 0.18 189.23 22,707.28
6.33 183.29 0.18 183.47 22,016.83
6.42 177.91 0.19 178.10 21,372.44
6.50 172.88 0.20 173.08 20,769.76
6.58 168.17 0.21 168.38 20,205.95
6.67 163.75 0.21 163.97 19,675.89
6.75 159.60 0.22 159.81 19,177.72
6.83 155.69 0.22 155.91 18,709.43
6.92 152.01 0.23 152.23 18,267.92
7.00 148.53 0.24 148.77 17,851.87
8.00 122.89 0.25 123.14 177,321.46
9.00 106.39 0.27 106.66 153,587.67
10.00 95.29 0.28 95.57 137,623.60
12.00 82.94 0.29 83.23 239,689.75
15.00 73.32 0.29 73.61 317,978.90
17.00 69.06 0.29 69.35 199,713.85
20.00 65.03 0.28 65.32 282,171.36
22.00 63.03 0.28 63.31 182,340.11
25.00 60.87 0.28 61.15 264,154.04
27.00 59.72 0.28 60.00 172,795.24
30.00 58.39 0.28 58.67 253,439.25
32.00 56.83 0.27 57.10 164,447.73
35.00 54.94 0.27 55.21 238,499.60
37.00 53.87 0.27 54.13 155,900.07
40.00 52.50 0.26 52.76 227,935.39
42.00 51.69 0.26 51.95 149,621.71
45.00 50.63 0.26 50.89 219,858.48
47.00 50.02 0.26 50.28 144,806.46
50.00 50.02 0.26 50.27 217,184.36
52.00 48.65 0.26 48.91 140,846.77
55.00 47.93 0.25 48.19 208,161.18



TABLE A.3
DEWATERING RATES AND

VOLUMES FROM NORTH LAGOON

Excavation Time 
(days)

Flow Rate into 
Drains           
(gpm)

Upward flow from 
UHG Clay        

(gpm)

Total Flow Rate 
(gpm)

Volume          
(gallons)

2.00 0.00 0.00 0.00 0.00
5.00 0.00 0.00 0.00 0.00
5.08 269.88 0.00 269.88 32,385.17
5.17 250.19 0.00 250.19 30,022.57
5.25 234.09 0.00 234.09 28,090.71
5.33 221.07 0.00 221.07 26,527.90
5.42 209.76 0.00 209.76 25,171.43
5.50 200.30 0.00 200.30 24,036.26
5.58 191.98 0.00 191.98 23,037.60
5.67 184.56 0.00 184.56 22,147.62
5.75 177.89 0.00 177.89 21,346.73
5.83 171.82 0.00 171.82 20,618.76
5.92 166.27 0.01 166.27 19,952.48
6.00 161.15 0.01 161.16 19,338.67
6.08 156.41 0.01 156.42 18,769.81
6.17 152.00 0.01 152.01 18,240.85
6.25 147.87 0.01 147.88 17,746.06
6.33 144.01 0.01 144.03 17,283.10
6.42 140.37 0.02 140.39 16,846.90
6.50 136.95 0.02 136.97 16,436.24
6.58 133.71 0.02 133.73 16,048.00
6.67 130.66 0.02 130.67 15,680.94
6.75 127.75 0.02 127.77 15,332.73
6.83 124.99 0.02 125.02 15,001.92
6.92 122.37 0.03 122.40 14,687.96
7.00 119.88 0.03 119.90 14,388.36
8.00 99.88 0.05 99.93 143,894.44
9.00 86.39 0.06 86.45 124,494.48
10.00 76.90 0.08 76.99 110,862.74
12.00 65.81 0.11 65.92 189,852.89
15.00 56.98 0.13 57.11 246,725.88
17.00 53.10 0.14 53.24 153,323.11
20.00 49.51 0.15 49.66 214,519.59
22.00 47.77 0.15 47.92 138,021.47
25.00 45.97 0.15 46.12 199,259.36
27.00 45.03 0.15 45.18 130,119.75
30.00 43.97 0.15 44.12 190,607.25
32.00 43.40 0.15 43.55 125,433.93
35.00 42.70 0.15 42.85 185,106.46
37.00 41.11 0.15 41.26 118,827.17
40.00 39.51 0.14 39.66 171,322.22
42.00 38.65 0.14 38.79 111,724.55
45.00 37.59 0.14 37.73 162,997.22
47.00 36.96 0.13 37.10 106,845.93
50.00 36.14 0.13 36.27 156,673.50
52.00 35.63 0.13 35.76 102,988.30
55.00 34.94 0.13 35.06 151,470.02
57.00 34.50 0.13 34.63 99,724.33
60.00 33.90 0.12 34.02 146,973.11
62.00 33.52 0.12 33.64 96,870.35
65.00 32.98 0.12 33.09 142,968.85
67.00 32.25 0.12 32.36 93,210.07
70.00 31.42 0.11 31.53 136,203.55
72.00 30.92 0.11 31.03 89,368.75
75.00 30.27 0.11 30.37 131,212.10
77.00 29.85 0.10 29.96 86,282.39
80.00 29.29 0.10 29.39 126,957.32



TABLE A.4
DEWATERING RATES AND

VOLUMES FROM SOURTH LAGOON

Excavation Time 
(days)

Flow Rate into 
Drains           
(gpm)

Upward flow from 
UHG Clay        

(gpm)

Total Flow Rate 
(gpm)

Volume          
(gallons)

2.00 0.00 0.00 0.00 0.00
5.00 0.00 0.00 0.00 0.00
5.08 400.83 0.00 400.83 48,099.32
5.17 372.13 0.00 372.13 44,655.77
5.25 349.25 0.00 349.25 41,910.41
5.33 330.87 0.00 330.87 39,704.89
5.42 314.87 0.00 314.87 37,784.26
5.50 301.50 0.00 301.50 36,180.31
5.58 289.33 0.00 289.33 34,719.11
5.67 278.88 0.00 278.88 33,466.11
5.75 269.42 0.00 269.43 32,331.08
5.83 260.78 0.00 260.78 31,293.32
5.92 252.82 0.00 252.82 30,338.55
6.00 245.45 0.01 245.45 29,454.18
6.08 238.59 0.01 238.60 28,631.44
6.17 232.18 0.01 232.19 27,863.08
6.25 226.17 0.01 226.18 27,142.05
6.33 220.52 0.01 220.53 26,463.34
6.42 215.18 0.01 215.19 25,823.22
6.50 210.13 0.02 210.15 25,217.53
6.58 205.35 0.02 205.36 24,643.62
6.67 200.81 0.02 200.82 24,098.96
6.75 196.48 0.02 196.50 23,580.48
6.83 192.36 0.02 192.39 23,086.31
6.92 188.44 0.02 188.46 22,615.40
7.00 184.68 0.03 184.71 22,164.83
8.00 153.77 0.05 153.82 221,504.49
9.00 132.33 0.08 132.40 190,660.77
10.00 116.82 0.10 116.92 168,360.76
12.00 97.79 0.14 97.93 282,037.78
15.00 81.61 0.17 81.78 353,284.90
17.00 74.32 0.18 74.50 214,569.39
20.00 67.12 0.19 67.31 290,784.38
22.00 63.43 0.19 63.63 183,243.85
25.00 59.35 0.19 59.54 257,196.16
27.00 57.11 0.19 57.30 165,015.75
30.00 54.43 0.19 54.62 235,943.20
32.00 52.90 0.18 53.08 152,876.45
35.00 50.97 0.18 51.14 220,945.18
37.00 49.84 0.18 50.01 144,031.16
40.00 48.36 0.17 48.53 209,642.84
42.00 47.48 0.17 47.65 137,232.29
45.00 46.30 0.16 46.46 200,703.66
47.00 45.71 0.16 45.87 132,103.04
50.00 44.91 0.16 45.07 194,710.21
52.00 44.38 0.15 44.53 128,248.55
55.00 43.67 0.15 43.82 189,318.58
57.00 43.22 0.14 43.36 124,876.94
60.00 42.59 0.14 42.74 184,621.61
62.00 42.18 0.14 42.32 121,886.03
65.00 41.64 0.14 41.78 180,490.75
67.00 41.28 0.13 41.41 119,252.80
70.00 40.79 0.13 40.92 176,753.03
72.00 40.48 0.13 40.61 116,944.90
75.00 40.02 0.13 40.15 173,446.50
77.00 39.64 0.12 39.76 114,515.68
80.00 39.64 0.12 39.76 171,760.05
82.00 39.64 0.12 39.76 114,504.52
85.00 38.31 0.12 38.43 166,020.94
87.00 38.02 0.12 38.13 109,824.57
90.00 37.61 0.11 37.73 162,976.68
92.00 37.35 0.11 37.46 107,894.55
95.00 36.98 0.11 37.09 160,243.13
97.00 36.74 0.11 36.85 106,127.99
100.00 36.40 0.11 36.51 157,735.77
102.00 36.19 0.11 36.29 104,523.47
105.00 35.87 0.09 35.97 155,376.12



TABLE A.5
DEWATERING RATES AND

VOLUMES FROM FORMER PROCESS AREA

Excavation Time 
(days)

Flow Rate into 
Drains           
(gpm)

Upward flow from 
UHG Clay        

(gpm)

Total Flow Rate 
(gpm)

Volume          
(gallons)

2.00 0.00 0.00 0.00 0.00
5.00 0.00 0.00 0.00 0.00
5.08 218.04 0.00 218.04 26,165.10
5.17 198.91 0.00 198.91 23,869.19
5.25 183.26 0.00 183.26 21,990.95
5.33 170.24 0.00 170.24 20,429.38
5.42 159.28 0.00 159.28 19,113.43
5.50 149.91 0.00 149.91 17,988.85
5.58 141.82 0.00 141.82 17,018.25
5.67 134.76 0.00 134.76 16,171.08
5.75 128.54 0.00 128.54 15,424.90
5.83 123.02 0.00 123.02 14,762.87
5.92 118.09 0.00 118.09 14,170.66
6.00 113.65 0.00 113.65 13,637.67
6.08 109.63 0.00 109.63 13,155.17
6.17 105.96 0.00 105.96 12,715.69
6.25 102.61 0.00 102.61 12,312.99
6.33 99.53 0.00 99.53 11,943.32
6.42 96.68 0.00 96.68 11,601.71
6.50 94.05 0.00 94.05 11,285.66
6.58 91.60 0.00 91.60 10,991.44
6.67 89.31 0.00 89.31 10,717.20
6.75 87.17 0.00 87.17 10,460.41
6.83 85.16 0.00 85.16 10,219.20
6.92 83.27 0.00 83.27 9,992.96
7.00 81.49 0.00 81.49 9,779.18
8.00 67.96 0.01 67.96 97,868.51
9.00 58.86 0.02 58.87 84,777.98
10.00 52.45 0.02 52.47 75,563.36
12.00 44.89 0.04 44.93 129,387.85
15.00 38.85 0.06 38.92 168,122.06
17.00 36.23 0.08 36.31 104,574.64
20.00 33.90 0.10 34.00 146,865.44
22.00 32.81 0.11 32.93 94,826.53
25.00 31.79 0.12 31.92 137,873.14
27.00 31.31 0.13 31.44 90,560.62
30.00 30.84 0.13 30.97 133,797.04
32.00 30.25 0.13 30.38 87,501.89
35.00 29.68 0.14 29.81 128,794.23
37.00 29.35 0.14 29.49 84,933.29
40.00 28.97 0.14 29.11 125,754.17
42.00 28.75 0.14 28.88 83,183.87
45.00 28.45 0.14 28.59 123,509.43
47.00 28.27 0.13 28.40 81,800.99
50.00 28.02 0.13 28.15 121,606.10
52.00 27.86 0.13 27.99 80,620.80
55.00 27.64 0.13 27.77 119,962.19
57.00 27.49 0.13 27.62 79,555.40
60.00 27.29 0.13 27.41 118,424.46
62.00 27.10 0.13 27.23 78,422.86
65.00 26.87 0.12 26.99 116,612.88
67.00 26.69 0.12 26.82 77,231.51
70.00 26.46 0.12 26.58 114,810.61
72.00 26.31 0.12 26.42 76,103.01
75.00 26.09 0.12 26.21 113,226.73
77.00 25.95 0.11 26.07 75,071.66
80.00 25.75 0.11 25.86 111,732.52
82.00 25.62 0.11 25.73 74,116.40
85.00 25.43 0.11 25.54 110,337.88
87.00 25.31 0.11 25.42 73,195.84
90.00 25.12 0.11 25.23 108,992.03
92.00 26.02 0.10 26.12 75,222.10
95.00 26.83 0.10 26.93 116,324.10
97.00 27.30 0.10 27.39 78,894.57
100.00 27.92 0.10 28.02 121,031.17
102.00 28.30 0.10 28.41 81,807.33
105.00 28.86 0.10 28.97 125,138.35
107.00 29.23 0.11 29.33 126,721.45
110.00 29.76 0.11 29.87 129,049.06



Figure A.1
Drip Track Water Level Elevations
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Figure A.2
North Lagoon Water Level Elevations
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Figure A.3
South Lagoon Water Level Elevations

164

166

168

170

172

174

176

178

180

182

0 30 60 90 120 150 180 210 240 270 300 330 360

Time (days)

W
at

er
 L

ev
el

 E
le

va
tio

n 
(ft

)



Figure A.4
Process Area Water Level Elevations
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APPENDIX A.2 
 

GEOTRANS RISK REDUCTION MODEL SIMULATIONS 
 

GeoTrans was tasked with performing modeling simulations to evaluate COI concentrations after 
source removal.  The existing calibrated groundwater flow and transport model was used for 
these simulations.  The following list contains assumptions for the model simulations: 

• A point source of 0.0 µg/L of naphthalene in the four source areas was 
simulated using the naphthalene steady-state distribution from the modeling 
report as an initial condition. 

• A point source of 0.0 µg/L of arsenic in the Process Area was simulated 
using the arsenic distribution from the modeling report as an initial 
condition. 

• Soil used as fill after excavation was “contaminant free” and fully saturated. 
 
Figure 5.2 of the main report shows the naphthalene distribution after 15 years.  Naphthalene has 
migrated toward the extraction well system and has biodegraded to less than 40 ppb on and 
offsite.  Source removal in the Surficial Aquifer has a negligible effect on concentrations in the 
Upper Hawthorn, Lower Hawthorn, and Upper Floridan Aquifer due to the presence of DNAPL 
sources in Upper and Lower Hawthorn groups beneath the source areas.   
 
Figure 5.3 of the main report shows the arsenic distribution after 100 years.  Since arsenic does 
not biodegrade, the plume slowly migrates toward the extraction well system.  The peak arsenic 
concentration has decreased from 5,280 to approximately 1,100 µg/L in the Surficial Aquifer.  
Arsenic concentrations in the Hawthorn Group show a minimal reduction due to source removal 
in the Surficial Aquifer. 



 

   
 

 

APPENDIX B 
 

TRAFFIC SAFETY FACTS 2002 
 





























 

   
 

 

APPENDIX C 
 

ESTIMATED PROJECT MAN-HOURS TREATMENT AND 
DISPOSAL ALTERNATIVES  

CABOT CARBON/KOPPERS SUPERFUND SITE 







 

   
 

 

APPENDIX D 
 

COST ESTIMATE DETAILS AND BACKUP CALCULATIONS  



Appendix D
Cost Estimate

Summary of Costs

Task Alt 1 Alt 2 Alt 3 Alt 4

Description
Off-Site 

Incineration On-Site Landfill

Use thermally-
treated soil to 

backfill 
excavations

Off-site landfill 
disposal

Demolition 160,600$               160,600$               160,600$               160,600$               
Excavation 16,968,925$          16,662,431$          7,813,988$            16,968,925$          
On-site Treatment of Soil 126,305$               -$                       59,286,430$          126,305$               
On-site Landfill -$                       5,267,804$            -$                       -$                       
Lined Excavation Bottoms Backfill -$                       -$                       3,150,934$            -$                       
Off-site Treatment/Disposal 441,720,600$        -$                       -$                       188,879,424$        
Site Restoration 1,426,580$            1,392,920$            1,193,000$            1,426,580$            
O+M -$                       -$                       -$                       -$                       
Miscellaneous(1) 39,134,256$          11,976,715$          36,518,525$          17,642,756$          
Total 499,537,266$       35,460,470$         108,123,477$       225,204,590$       

(1) Includes permitting, engineering, construction management, QA/QC, sampling and analytical, contingency, etc.

1:15 PM APP D_CostEstimate.Alts.xlsSummary of Costs 1/15/2005



Appendix D
Cost Estimate Detail

Alternative 1

NO. ELEMENTS ACTIVITIES  US Quantity US Units US UNIT RATE SUBTOTAL ELEMENT 
SUBTOTALS

1 Demolition Demolish Buildings 7,800            sf $4.25 $33,150
 Demolish Paving 15,300          sf $3.00 $45,900
 Demolish/Recycle Rail Road Tracks lf $0.00 $0
 Locate Utilities Geophysical 1                   ls $8,000.00 $8,000
 Remove/Relocate Utilities 1                   A lot $25,000.00 $25,000
   $0.00 $0
   $0.00 $0
   $0.00 $0
 Clear and Grub Treed Areas 1.30              Acre $3,500.00 $4,550
   $0.00 $0
   $0.00 $0
   $0.00 $0
   $0.00 $0
 Remove Wood Fired Boiler 1                   ls $40,000.00 $40,000
 Demolish Fence 400               lf $10.00 $4,000
  $0.00 $0 $160,600

2 Excavation Install Dewatering Trench Bio Slurry Type 128,900        sf $15.50 $1,997,950
 Install Dewatering Piping System 5,850            lf $26.75 $156,488
 Install Dewatering Sumps and Pumps (Every 200 lf) 28.00            ea $7,500.00 $210,000
 Install Dewatering Treatment System 1                   ls $1,200,000.00 $1,200,000
 Operate Dewatering System 22,500,000   gal $0.015 $337,500

Install/Later Remove Silt Fence 5,350            lf $5.00 $26,750
 Install/Remove Shoring 17,940          sf $32.50 $583,050

Decontamination Pad 1                   ls $35,000.00 $35,000
 Excavate Soil (Covers Direct Load of Trucks Option) 441,000        cy $4.50 $1,984,500
 Transport Soil to Stockpile 441,000        cy $2.75 $1,212,750

Transport Soil to Site Landfill or Lined Excav., place and compact cy $4.85 $0
Import Soil to Fill in Excavations 441,000        cy $18.00 $7,938,000
Place and Compact Soil 441,000        cy $2.85 $1,256,850

 Reseed Excavated Areas If Not Used as Cell 17.19            acre $1,750.00 $30,087
  $0.00 $0 $16,968,925

3 On-site Treatment of Soil Tons per Cubic Yard ton 1.60                          $0
 Lined Stockpile/Treatment Area with Elevated Berm/Barrier 175,424        sf $0.72 $126,305
 Stabilize Soil On-site -               ton $25.00 $0

Pre-Treatment Processing -               ton $0.00 $0
 Thermal Treat Soil On-site -               ton $75.00 $0
 Load, Transport and Compact Treated Soil On-Site -               cy $7.25 $0
 Load, Transport and Load for Off-site Disposal cy $10.10 $0
 Pre/Post Treatment Sampling -               samp $250.00 $0
 On-site Incineration with Mob/Demob Allocation -               ton $2,000.00 $0
 0% $0 $126,305

4 On-site Landfill CELL
Install Replacement Storm water Control Ditch cy $7.15 $0
Excavate, Transport and Stockpile Bottom Foundation of Landfill cy $4.00 $0

 Import Soil for Containment Berms cy $18.00 $0
 Place and Compact Containment Berms cy $2.85 $0
 Grade Bottom Before Lining sf $0.35 $0

Anchor Trench lf $2.73 $0
 Install GCL (Sump) sf $0.68 $0

Install 60 mil HDPE Liner Textured Both Sides (Sump) sf $0.60 $0
Install 16 oz. Geotextile (Sump) sf $0.31 $0
Install Drain Rock (Sump) ton $22.50 $0
Install 4" PVC Sump Pipe (Sump) lf $4.00 $0

 Install Geotextile 16 oz (Sump) sf $0.31 $0
 Install GCL sf $0.68 $0

Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 6" Corrugated Perforated HDPE Pipe Drain lf $13.00 $0
Install 4" Corrugated Perforated HDPE Pipe Drain lf $10.00 $0
Install Drain Rock ton $22.50 $0
Install 8 oz Geotextile sf $0.20 $0
CAP 0 $0.00 $0
Import Structural Wedge Soil cy $18.00 $0
Place and Compact Structural Wedge Soil cy $2.85 $0
Anchor Trench lf $2.73 $0
Install GCL sf $0.68 $0
Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 8 oz Geotextile CAP Drain sf $0.20 $0
Install 4" Corrugated Perforated HDPE Pipe Drain lf $10.00 $0
Install Drain Rock for Perimeter CAP Drain ton $22.50 $0
Import Vegetative Cover cy $30.00 $0
Place Vegetative Cover cy $1.85 $0
Seed Cap acre $1,750.00 $0
Additional Sampling for Leaving Soil On-site ea $0.00 $0

  $0.00 $0 $0
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Appendix D
Cost Estimate Detail

Alternative 1

NO. ELEMENTS ACTIVITIES  US Quantity US Units US UNIT RATE SUBTOTAL ELEMENT 
SUBTOTALS

5 Lined Excavation/Backfill CELL  $0.00 $0
 Grade Bottom Before Lining sf $0.35 $0
 Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
 Install 16 oz. Geotextile sf $0.31 $0
 Install Drain Rock ton $22.50 $0
 Install 8 oz Geotextile sf $0.20 $0
 CAP  $0.00 $0
 Sump with Pump 30' Deep ea $6,450.00 $0
 Import  Soil cy $18.00 $0

Place and Compact Import Cover Soil cy $2.85 $0
Seed Cap acre $1,750.00 $0

 Additional Sampling for Leaving Soil On-site ea $0.00 $0 $0
6 Off-site Treatment/Disposal Tons per Cubic Yard ton 1.60                          $0

 Load, Transport and Incinerate Soil Off-site (Trucks) 352,800        ton $704.33 $248,487,624
 Load, Transport and Dispose at Subtitle "C" (Trucks) -               ton $286.33 $0
 Load, Transport and Incinerate Soil Off-site (Rail) 352,800        ton $547.67 $193,217,976
 Load, Transport and Dispose at Subtitle "C" (Rail) -               ton $249.00 $0
   $0.00 $0
   $0.00 $0
 Transloading Facility 1                   ls $15,000.00 $15,000
 Import Soil to Replace Removed Contaminated Soil cy $18.00 $0
 Place and Compact Soil in Removal Locations -             cy $2.85 $0 $441,720,600

7 Site Restoration Install Railroad Tracks 100 lb Rail, Wood Ties 2,290            lf $102.00 $233,580
 Install Tram ls $0.00 $0
 Reinstall Fence 400               lf $13.00 $5,200
 Reinstall Asphalt/Concrete 15,300          sf $6.00 $91,800
 Building 7,800            sf $70.00 $546,000
 Gas Fired Boiler 1                   ls $550,000.00 $550,000
   $0.00 $0
   $0.00 $0
   $0.00 $0
   $0.00 $0 $1,426,580
 Subtotal: $460,403,010
Miscellaneous Engineering (Including Field Investigations) 1.33% $6,138,707
 Local Permitting 0.83% $3,836,692
 Plan Checks 0.00% $0
 Construction Management/Project Management 1.33% $6,138,707
 QA/QC 0.83% $3,836,692
 Contingency 2.50% $11,510,075
 Fee 1.67% $7,673,384 $39,134,256
 Total: $499,537,266
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Appendix D
Cost Estimate Detail

Alternative 2

NO. ELEMENTS ACTIVITIES US Quantity US Units US UNIT RATE SUBTOTAL ELEMENT 
SUBTOTALS

1 Demolition Demolish Buildings 7,800            sf $4.25 $33,150
 Demolish Paving 15,300          sf $3.00 $45,900
 Demolish/Recycle Rail Road Tracks 1,000            lf $0.00 $0
 Locate Utilities Geophysical 1                  ls $8,000.00 $8,000
 Remove/Relocate Utilities 1                  A lot $25,000.00 $25,000
   $0.00 $0
   $0.00 $0
   $0.00 $0
 Clear and Grub Treed Areas 1.30              Acre $3,500.00 $4,550
   $0.00 $0
   $0.00 $0
   $0.00 $0
   $0.00 $0
 Remove Wood Fired Boiler 1                  ls $40,000.00 $40,000
 Demolish Fence 400               lf $10.00 $4,000
  $0.00 $0 $160,600

2 Excavation Install Dewatering Trench Bio Slurry Type 128,900        sf $15.50 $1,997,950
 Install Dewatering Piping System 5,850            lf $26.75 $156,488
 Install Dewatering Sumps and Pumps (Every 200 lf) 28.00            ea $7,500.00 $210,000
 Install Dewatering Treatment System 1                  ls $1,200,000.00 $1,200,000
 Operate Dewatering System 22,500,000   gal $0.015 $337,500

Install/Later Remove Silt Fence 5,350            lf $5.00 $26,750
 Install/Remove Shoring 17,940          sf $32.50 $583,050

Decontamination Pad 3                  ls $35,000.00 $105,000
 Excavate Soil (Covers Direct Load of Trucks Option) 441,000        cy $4.50 $1,984,500
 Transport Soil to Stockpile 110,250        cy $2.75 $303,188

Transport Soil to Site Landfill or Lined Excav., place and compact 110,250        cy $4.85 $534,713
Import Soil to Fill in Excavations 441,000        cy $18.00 $7,938,000
Place and Compact Soil 441,000        cy $2.85 $1,256,850

 Reseed Excavated Areas If Not Used as Cell 16.25            acre $1,750.00 $28,444
  $0.00 $0 $16,662,431

3 On-site Treatment of Soil Tons per Cubic Yard ton 1.60                          $0
 Lined Stockpile/Treatment Area with Elevated Berm/Barrier sf $0.72 $0
 Stabilize Soil On-site -               ton $25.00 $0

Pre-Treatment Processing -               ton $0.00 $0
 Thermal Treat Soil On-site -               ton $75.00 $0
 Load, Transport and Compact Treated Soil On-Site -               cy $7.25 $0
 Load, Transport and Load for Off-site Disposal cy $10.10 $0
 Pre/Post Treatment Sampling samp $250.00 $0
 On-site Incineration with Mob/Demob Allocation -               ton $2,000.00 $0
 0% $0 $0

4 On-site Landfill CELL
Install Replacement Storm water Control Ditch 2,204            cy $7.15 $15,759
Excavate, Transport and Stockpile Bottom Foundation of Landfill 17,508          cy $4.00 $70,032

 Import Soil for Containment Berms 54,484          cy $18.00 $980,708
 Place and Compact Containment Berms 54,484          cy $2.85 $155,279
 Grade Bottom Before Lining 472,717        sf $0.35 $165,451

Anchor Trench 3,015            lf $2.73 $8,231
 Install GCL (Sump) 13,720          sf $0.68 $9,329

Install 60 mil HDPE Liner Textured Both Sides (Sump) 13,720          sf $0.60 $8,232
Install 16 oz. Geotextile (Sump) 13,720          sf $0.31 $4,253
Install Drain Rock (Sump) 504               ton $22.50 $11,339
Install 4" PVC Sump Pipe (Sump) 1,193            lf $4.00 $4,772

 Install Geotextile 16 oz (Sump) 23,264          sf $0.31 $7,212
 Install GCL 472,717        sf $0.68 $321,447

Install 60 mil HDPE Liner Textured Both Sides 472,717        sf $0.60 $283,630
Install Double Sided Geocomposite 472,717        sf $0.83 $392,355
Install 60 mil HDPE Liner Textured Both Sides 472,717        sf $0.60 $283,630
Install Double Sided Geocomposite 472,717        sf $0.83 $392,355
Install 6" Corrugated Perforated HDPE Pipe Drain 1,193            lf $13.00 $15,509
Install 4" Corrugated Perforated HDPE Pipe Drain 7,226            lf $10.00 $72,262
Install Drain Rock 5,248            ton $22.50 $118,075
Install 8 oz Geotextile 472,717        sf $0.20 $94,543
CAP 0 $0.00 $0
Import Structural Wedge Soil cy $18.00 $0
Place and Compact Structural Wedge Soil -               cy $2.85 $0
Anchor Trench 3,095            lf $2.73 $8,449
Install GCL 458,165        sf $0.68 $311,552
Install 60 mil HDPE Liner Textured Both Sides 458,165        sf $0.60 $274,899
Install Double Sided Geocomposite 458,165        sf $0.83 $380,277
Install 8 oz Geotextile CAP Drain 12,824          sf $0.20 $2,565
Install 4" Corrugated Perforated HDPE Pipe Drain 3,206            lf $10.00 $32,060
Install Drain Rock for Perimeter CAP Drain 767               ton $22.50 $17,248
Import Vegetative Cover 25,252          cy $30.00 $757,548
Place Vegetative Cover 25,252          cy $1.85 $46,715
Seed Cap 12.62            acre $1,750.00 $22,088
Additional Sampling for Leaving Soil On-site ea $0.00 $0

  $0.00 $0 $5,267,804
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Appendix D
Cost Estimate Detail

Alternative 2

NO. ELEMENTS ACTIVITIES US Quantity US Units US UNIT RATE SUBTOTAL ELEMENT 
SUBTOTALS

5 Lined Excavation/Backfill CELL  $0.00 $0
 Grade Bottom Before Lining sf $0.35 $0
 Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
 Install 16 oz. Geotextile sf $0.31 $0
 Install Drain Rock ton $22.50 $0
 Install 8 oz Geotextile sf $0.20 $0
 CAP  $0.00 $0
 Sump with Pump 30' Deep ea $6,450.00 $0
 Import  Soil cy $18.00 $0

Place and Compact Import Cover Soil cy $2.85 $0
Seed Cap acre $1,750.00 $0

 Additional Sampling for Leaving Soil On-site ea $0.00 $0 $0
6 Off-site Treatment/Disposal Tons per Cubic Yard ton 1.60                          $0

 Load, Transport and Incinerate Soil Off-site (Trucks) -               ton $704.33 $0
 Load, Transport and Dispose at Subtitle "C" (Trucks) ton $286.33 $0
 Load, Transport and Incinerate Soil Off-site (Rail) -               ton $547.67 $0
 Load, Transport and Dispose at Subtitle "C" (Rail) ton $249.00 $0
   $0.00 $0
   $0.00 $0
 Transloading Facility ls $15,000.00 $0
 Import Soil to Replace Removed Contaminated Soil cy $18.00 $0
 Place and Compact Soil in Removal Locations cy $2.85 $0 $0

7 Site Restoration Install Railroad Tracks 100 lb Rail, Wood Ties 1,960            lf $102.00 $199,920
 Install Tram ls $0.00 $0
 Reinstall Fence 400               lf $13.00 $5,200
 Reinstall Asphalt/Concrete 15,300          sf $6.00 $91,800
 Building 7,800            sf $70.00 $546,000
 Gas Fired Boiler 1                  ls $550,000.00 $550,000
   $0.00 $0
   $0.00 $0
   $0.00 $0
   $0.00 $0 $1,392,920
 Subtotal: $23,483,755
Miscellaneous Engineering (Including Field Investigations) 8% $1,878,700
 Local Permitting 5% $1,174,188
 Plan Checks 0% $0
 Construction Management/Project Management 8% $1,878,700
 QA/QC 5% $1,174,188
 Contingency 15% $3,522,563
 Fee 10% $2,348,375 $11,976,715
 Total: $35,460,470
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Appendix D
Cost Estimate Detail

Alternative 3

NO. ELEMENTS ACTIVITIES US Quantity US Units US UNIT RATE SUBTOTAL ELEMENT 
SUBTOTALS

1 Demolition Demolish Buildings 7,800            sf $4.25 $33,150
 Demolish Paving 15,300          sf $3.00 $45,900
 Demolish/Recycle Rail Road Tracks lf $0.00 $0
 Locate Utilities Geophysical 1                  ls $8,000.00 $8,000
 Remove/Relocate Utilities 1                  A lot $25,000.00 $25,000
   $0.00 $0
   $0.00 $0
   $0.00 $0
 Clear and Grub Treed Areas 1.30              Acre $3,500.00 $4,550
   $0.00 $0
   $0.00 $0
   $0.00 $0
   $0.00 $0
 Remove Wood Fired Boiler 1                  ls $40,000.00 $40,000
 Demolish Fence 400               lf $10.00 $4,000
  $0.00 $0 $160,600

2 Excavation Install Dewatering Trench Bio Slurry Type 128,900        sf $15.50 $1,997,950
 Install Dewatering Piping System 5,850            lf $26.75 $156,488
 Install Dewatering Sumps and Pumps (Every 200 lf) 28.00            ea $7,500.00 $210,000
 Install Dewatering Treatment System 1                  ls $1,200,000.00 $1,200,000
 Operate Dewatering System 22,500,000   gal $0.015 $337,500

Install/Later Remove Silt Fence 5,350            lf $5.00 $26,750
 Install/Remove Shoring 17,940          sf $32.50 $583,050

Decontamination Pad 3                  ls $35,000.00 $105,000
 Excavate Soil (Covers Direct Load of Trucks Option) 441,000        cy $4.50 $1,984,500
 Transport Soil to Stockpile 441,000        cy $2.75 $1,212,750

Transport Soil to Site Landfill or Lined Excav., place and compact cy $4.85 $0
Import Soil to Fill in Excavations cy $18.00 $0
Place and Compact Soil cy $2.85 $0

 Reseed Excavated Areas If Not Used as Cell acre $1,750.00 $0
  $0.00 $0 $7,813,988

3 On-site Treatment of Soil Tons per Cubic Yard ton 1.60                          $0
 Lined Stockpile/Treatment Area with Elevated Berm/Barrier 119,194        sf $0.72 $85,820
 Stabilize Soil On-site 106,400        ton $25.00 $2,660,000

Pre-Treatment Processing 705,600        ton $0.00 $0
 Thermal Treat Soil On-site 705,600        ton $75.00 $52,920,000
 Load, Transport and Compact Treated Soil On-Site 441,000        cy $7.25 $3,197,250
 Load, Transport and Load for Off-site Disposal cy $10.10 $0
 Pre/Post Treatment Sampling 1,693            samp $250.00 $423,360
 On-site Incineration with Mob/Demob Allocation -               ton $2,000.00 $0
 $0 $59,286,430

4 On-site Landfill CELL
Install Replacement Storm water Control Ditch cy $7.15 $0
Excavate, Transport and Stockpile Bottom Foundation of Landfill cy $4.00 $0

 Import Soil for Containment Berms cy $18.00 $0
 Place and Compact Containment Berms cy $2.85 $0
 Grade Bottom Before Lining sf $0.35 $0

Anchor Trench lf $2.73 $0
 Install GCL (Sump) sf $0.68 $0

Install 60 mil HDPE Liner Textured Both Sides (Sump) sf $0.60 $0
Install 16 oz. Geotextile (Sump) sf $0.31 $0
Install Drain Rock (Sump) ton $22.50 $0
Install 4" PVC Sump Pipe (Sump) lf $4.00 $0

 Install Geotextile 16 oz (Sump) sf $0.31 $0
 Install GCL sf $0.68 $0

Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 6" Corrugated Perforated HDPE Pipe Drain lf $13.00 $0
Install 4" Corrugated Perforated HDPE Pipe Drain lf $10.00 $0
Install Drain Rock ton $22.50 $0
Install 8 oz Geotextile sf $0.20 $0
CAP 0 $0.00 $0
Import Structural Wedge Soil cy $18.00 $0
Place and Compact Structural Wedge Soil cy $2.85 $0
Anchor Trench lf $2.73 $0
Install GCL sf $0.68 $0
Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 8 oz Geotextile CAP Drain sf $0.20 $0
Install 4" Corrugated Perforated HDPE Pipe Drain lf $10.00 $0
Install Drain Rock for Perimeter CAP Drain ton $22.50 $0
Import Vegetative Cover cy $30.00 $0
Place Vegetative Cover cy $1.85 $0
Seed Cap acre $1,750.00 $0
Additional Sampling for Leaving Soil On-site ea $0.00 $0

  $0.00 $0 $0
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Appendix D
Cost Estimate Detail

Alternative 3

NO. ELEMENTS ACTIVITIES US Quantity US Units US UNIT RATE SUBTOTAL ELEMENT 
SUBTOTALS

5 Lined Excavation/Backfill CELL  $0.00 $0
 Grade Bottom Before Lining 813,500        sf $0.35 $284,725
 Install 60 mil HDPE Liner Textured Both Sides 813,500        sf $0.60 $488,100
 Install 16 oz. Geotextile 813,500        sf $0.31 $252,185
 Install Drain Rock 49,714          ton $22.50 $1,118,563
 Install 8 oz Geotextile 813,500        sf $0.20 $162,700
 CAP  $0.00 $0
 Sump with Pump 30' Deep 8                  ea $6,450.00 $51,600
 Import  Soil 36,156          cy $18.00 $650,800

Place and Compact Import Cover Soil 36,156          cy $2.85 $103,043
Seed Cap 22.41            acre $1,750.00 $39,218

 Additional Sampling for Leaving Soil On-site ea $0.00 $0 $3,150,934
6 Off-site Treatment/Disposal Tons per Cubic Yard ton 1.60                          $0

 Load, Transport and Incinerate Soil Off-site (Trucks) -               ton $704.33 $0
 Load, Transport and Dispose at Subtitle "C" (Trucks) ton $286.33 $0
 Load, Transport and Incinerate Soil Off-site (Rail) -               ton $547.67 $0
 Load, Transport and Dispose at Subtitle "C" (Rail) ton $249.00 $0
   $0.00 $0
   $0.00 $0
 Transloading Facility ls $15,000.00 $0
 Import Soil to Replace Removed Contaminated Soil cy $18.00 $0
 Place and Compact Soil in Removal Locations cy $2.85 $0 $0

7 Site Restoration Install Railroad Tracks 100 lb Rail, Wood Ties lf $102.00 $0
 Install Tram ls $0.00 $0
 Reinstall Fence 400               lf $13.00 $5,200
 Reinstall Asphalt/Concrete 15,300          sf $6.00 $91,800
 Building 7,800            sf $70.00 $546,000
 Gas Fired Boiler 1                  ls $550,000.00 $550,000
   $0.00 $0
   $0.00 $0
   $0.00 $0
   $0.00 $0 $1,193,000
 Subtotal: $71,604,951
Miscellaneous Engineering (Including Field Investigations) 8% $5,728,396
 Local Permitting 5% $3,580,248
 Plan Checks 0% $0
 Construction Management/Project Management 8% $5,728,396
 QA/QC 5% $3,580,248
 Contingency 15% $10,740,743
 Fee 10% $7,160,495 $36,518,525
 Total: $108,123,477
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Appendix D
Cost Estimate Detail

Alternative 4

NO. ELEMENTS ACTIVITIES US Quantity US Units US UNIT RATE SUBTOTAL ELEMENT 
SUBTOTALS

1 Demolition Demolish Buildings 7,800            sf $4.25 $33,150
 Demolish Paving 15,300          sf $3.00 $45,900
 Demolish/Recycle Rail Road Tracks lf $0.00 $0
 Locate Utilities Geophysical 1                  ls $8,000.00 $8,000
 Remove/Relocate Utilities 1                  A lot $25,000.00 $25,000
   $0.00 $0
   $0.00 $0
   $0.00 $0
 Clear and Grub Treed Areas 1.30              Acre $3,500.00 $4,550
   $0.00 $0
   $0.00 $0
   $0.00 $0
   $0.00 $0
 Remove Wood Fired Boiler 1                  ls $40,000.00 $40,000
 Demolish Fence 400               lf $10.00 $4,000
  $0.00 $0 $160,600

2 Excavation Install Dewatering Trench Bio Slurry Type 128,900        sf $15.50 $1,997,950
 Install Dewatering Piping System 5,850            lf $26.75 $156,488
 Install Dewatering Sumps and Pumps (Every 200 lf) 28.00            ea $7,500.00 $210,000
 Install Dewatering Treatment System 1                  ls $1,200,000.00 $1,200,000
 Operate Dewatering System 22,500,000   gal $0.015 $337,500

Install/Later Remove Silt Fence 5,350            lf $5.00 $26,750
 Install/Remove Shoring 17,940          sf $32.50 $583,050

Decontamination Pad 1                  ls $35,000.00 $35,000
 Excavate Soil (Covers Direct Load of Trucks Option) 441,000        cy $4.50 $1,984,500
 Transport Soil to Stockpile 441,000        cy $2.75 $1,212,750

Transport Soil to Site Landfill or Lined Excav., place and compact cy $4.85 $0
Import Soil to Fill in Excavations 441,000        cy $18.00 $7,938,000
Place and Compact Soil 441,000        cy $2.85 $1,256,850

 Reseed Excavated Areas If Not Used as Cell 17.19            acre $1,750.00 $30,087
  $0.00 $0 $16,968,925

3 On-site Treatment of Soil Tons per Cubic Yard ton 1.60                          $0
 Lined Stockpile/Treatment Area with Elevated Berm/Barrier 175,424        sf $0.72 $126,305
 Stabilize Soil On-site -               ton $25.00 $0

Pre-Treatment Processing -               ton $0.00 $0
 Thermal Treat Soil On-site -               ton $75.00 $0
 Load, Transport and Compact Treated Soil On-Site -               cy $7.25 $0
 Load, Transport and Load for Off-site Disposal cy $10.10 $0
 Pre/Post Treatment Sampling -               samp $250.00 $0
 On-site Incineration with Mob/Demob Allocation -               ton $2,000.00 $0
 $0 $126,305

4 On-site Landfill CELL
Install Replacement Storm water Control Ditch cy $7.15 $0
Excavate, Transport and Stockpile Bottom Foundation of Landfill cy $4.00 $0

 Import Soil for Containment Berms cy $18.00 $0
 Place and Compact Containment Berms cy $2.85 $0
 Grade Bottom Before Lining sf $0.35 $0

Anchor Trench lf $2.73 $0
 Install GCL (Sump) sf $0.68 $0

Install 60 mil HDPE Liner Textured Both Sides (Sump) sf $0.60 $0
Install 16 oz. Geotextile (Sump) sf $0.31 $0
Install Drain Rock (Sump) ton $22.50 $0
Install 4" PVC Sump Pipe (Sump) lf $4.00 $0

 Install Geotextile 16 oz (Sump) sf $0.31 $0
 Install GCL sf $0.68 $0

Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 6" Corrugated Perforated HDPE Pipe Drain lf $13.00 $0
Install 4" Corrugated Perforated HDPE Pipe Drain lf $10.00 $0
Install Drain Rock ton $22.50 $0
Install 8 oz Geotextile sf $0.20 $0
CAP 0 $0.00 $0
Import Structural Wedge Soil cy $18.00 $0
Place and Compact Structural Wedge Soil cy $2.85 $0
Anchor Trench lf $2.73 $0
Install GCL sf $0.68 $0
Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
Install Double Sided Geocomposite sf $0.83 $0
Install 8 oz Geotextile CAP Drain sf $0.20 $0
Install 4" Corrugated Perforated HDPE Pipe Drain lf $10.00 $0
Install Drain Rock for Perimeter CAP Drain ton $22.50 $0
Import Vegetative Cover cy $30.00 $0
Place Vegetative Cover cy $1.85 $0
Seed Cap acre $1,750.00 $0
Additional Sampling for Leaving Soil On-site ea $0.00 $0

  $0.00 $0 $0
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Appendix D
Cost Estimate Detail

Alternative 4

NO. ELEMENTS ACTIVITIES US Quantity US Units US UNIT RATE SUBTOTAL ELEMENT 
SUBTOTALS

5 Lined Excavation/Backfill CELL  $0.00 $0
 Grade Bottom Before Lining sf $0.35 $0
 Install 60 mil HDPE Liner Textured Both Sides sf $0.60 $0
 Install 16 oz. Geotextile sf $0.31 $0
 Install Drain Rock ton $22.50 $0
 Install 8 oz Geotextile sf $0.20 $0
 CAP  $0.00 $0
 Sump with Pump 30' Deep ea $6,450.00 $0
 Import  Soil cy $18.00 $0

Place and Compact Import Cover Soil cy $2.85 $0
Seed Cap acre $1,750.00 $0

 Additional Sampling for Leaving Soil On-site ea $0.00 $0 $0
6 Off-site Treatment/Disposal Tons per Cubic Yard ton 1.60                          $0

 Load, Transport and Incinerate Soil Off-site (Trucks) -               ton $704.33 $0
 Load, Transport and Dispose at Subtitle "C" (Trucks) 352,800        ton $286.33 $101,017,224
 Load, Transport and Incinerate Soil Off-site (Rail) -               ton $547.67 $0
 Load, Transport and Dispose at Subtitle "C" (Rail) 352,800        ton $249.00 $87,847,200
   $0.00 $0
   $0.00 $0
 Transloading Facility 1                  ls $15,000.00 $15,000
 Import Soil to Replace Removed Contaminated Soil cy $18.00 $0
 Place and Compact Soil in Removal Locations -             cy $2.85 $0 $188,879,424

7 Site Restoration Install Railroad Tracks 100 lb Rail, Wood Ties 2,290            lf $102.00 $233,580
 Install Tram ls $0.00 $0
 Reinstall Fence 400               lf $13.00 $5,200
 Reinstall Asphalt/Concrete 15,300          sf $6.00 $91,800
 Building 7,800            sf $70.00 $546,000
 Gas Fired Boiler 1                  ls $550,000.00 $550,000
   $0.00 $0
   $0.00 $0
   $0.00 $0
   $0.00 $0 $1,426,580
 Subtotal: $207,561,834
Miscellaneous Engineering (Including Field Investigations) 1.33% $2,767,491
 Local Permitting 0.83% $1,729,682
 Plan Checks 0.00% $0
 Construction Management/Project Management 1.33% $2,767,491
 QA/QC 0.83% $1,729,682
 Contingency 2.50% $5,189,046
 Fee 1.67% $3,459,364 $17,642,756
 Total: $225,204,590
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Appendix D
Landfill Backup

Category Item Quantity Unit Description

Waste Volume 441,000 yard3 (excluding cover, liner, and berm)
Waste Mass 700,000 ton (assuming 1.6 ton / yard3)
Waste Height 34 feet (above 1' liner)
Total Height 37 feet (including 2' cover & 1' liner)

Dimension: South 350 feet at elevation 10' above liner
Dimension: North 370 feet at elevation 10' above liner
Dimension: East 1,295 feet at elevation 10' above liner
Dimension: West 1,175 feet at elevation 10' above liner

Soil Cover Thickness 2 feet Design Specified
Soil Cover Volume 25,252 yard3 Rough Calculation

Soir Cover Surface Area 7.826 acre Rough Calculation
Double Sided Geocomposite 10.52 acre extra 8' to all sides for anchoring (2'x 2' anchor trench)

60-mil. Textured HDPE 10.52 acre extra 8' to all sides for anchoring (2'x 2' anchor trench)
Geosynthetic Clay Liner 10.52 acre extra 8' to all sides for anchoring (2'x 2' anchor trench)
8 oz. Filter Geotextile 0.294 acre 2' x 2' anchor trench

4" HDPE Pipe 3,206 feet 2' from waste dimension show above
Gravel Fill 465 yard3 excluding space for 4" HDPE Pipe

Berm Import Soil Volume 54,484 yard3 Estimating middle point 6.3' from waste edge, excluding space for two anchor trenches
8 oz. Geotextile Filter 10.85 acre Middle of 2'x2' anchor trench located 5' from the top of berm edge

Drain Rock 3,180 yard3 Only to side of the berm + gravel fill in anchor trench
8 oz. Geotextile Filter 0.137 acre Cover for 6" Pipe running through middle of the landfill bottom

6" HDPE Pipe 1,193 feet Distance from mid point of South end to mid point of North end
4" HDPE Pipe 7,226 feet Placed every 50' from North and South Ends - including 22 pipes 310' long, and 137' and 270' long pipes

Double Sided Geocomposite 10.85 acre Estimated to be similar in size to the 8 oz. Geotextile Filter at the very top of liner
60-mil. Textured (both sides)HDPE 10.85 acre Estimated to be similar in size to the 8 oz. Geotextile Filter at the very top of liner

Single-sided Geocomposite 10.85 acre Estimated to be similar in size to the 8 oz. Geotextile Filter at the very top of liner
Double-sided Geocomposite 10.85 acre Estimated to be similar in size to the 8 oz. Geotextile Filter at the very top of liner

60-mil. Textured (both sides)HDPE 10.85 acre Estimated to be similar in size to the 8 oz. Geotextile Filter at the very top of liner
Geosynthetic Clay LIner 10.85 acre Estimated to be similar in size to the 8 oz. Geotextile Filter at the very top of liner

16 oz. Geotextile 0.53 acre Including 1' overlapp, the drainage trench runs underneath 6" HDPE Pipe
Drain Rock 305.4 yard3 1' deep trench, excluding space for 4" HDPE Pipe

4" HDPE Pipe 1,193 yard3 Same length as 6" HDPE Pipe
60-mil. Textured (both sides)HDPE 0.315 acre Extra foot both sides

Geosynthetic Clay Liner 0.315 acre Estimated to be same area as above (60-mil. HDPE)
Drip Trap Overlap Volume 28,000 yard3

Drip Trap Surface Area Overlap 33,000 sf
North Lagoon Overlap Volume 910 yard3

North Lagoon Surface Area Overlap 1,100 sf

Landfill Overlap 
on Excavation 

Areas

Cover

Liner (from top to 
bottom)

Waste
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Appendix D
Excavation Area Backup

Category Item Quantity Unit Description

Length 330 feet East of South Lagoon excavation area (measured off figure 3.1)
Depth 23 feet Based on excavation plan (ch.3)
Area 7,590 feet2 Length x Depth

Length 450 feet West of Process Area excavation (measured off figure 3.1)
Depth 23 feet Based on excavation plan (ch.3)
Area 10,350 feet2 Length x Depth

Length 1,000 feet Estimated from figure 3.1
X-Area 75 feet2 Trapezoidal Trench: 5' deep, 5' wide bottom, 2:1 slope both sides

Excavation Volume 2,778 yard3 Volme of soil to be excavated
Total Excavation Goal 136,000 yard3 Calculation by Ken and Yasser

Excavation Area 156,000 feet2 Jeff
Excavation Liner Area 207,500 feet2 Jeff
Trench Total Length 1,400 feet Estimated from figure 3.1

Trench Width 1.5 feet Figure 3.2
Trench Depth 24.1 feet For each side - averaged depth considering 2% grading

Trench 33,740 SF
Gravel Fill 1,874 yard3 Total volume of gravel required to fill all four trenches, no top soil cover

4" Well 7 Well Total Length divided by 200 feet
Total 4" Drainage Pipe Length 1,400 feet All four sides summed

Total Excavation Goal 70,000 yard3 Calculation by Ken and Yasser
Excavation Area 112,100 feet2 Jeff

Excavation Liner Area 152,400 feet2 Jeff
Trench Total Length 1,200 feet Estimated from figure 3.1

Trench Width 1.5 feet Figure 3.2
Trench Depth (West and East) 24.1 feet West and East sides - averaged depth considering 2% grading

Trench Depth (North and South) 24.5 feet North and South sides - averaged depth considering 2% grading
Trench 29,160 SF

Gravel Fill 1,611 yard3 Total volume of gravel required to fill all four trenches, no top soil cover
4" Well 6 Well Total Length divided by 200 feet

Total 4" Drainage Pipe Length 1,200 feet All four sides summed
Total Excavation Goal 130,000 yard3 Calculation by Ken and Yasser

Excavation Area 192,000 feet2 Jeff
Excavation Liner Area 240,400 feet2 Jeff
Trench Total Length 1,440 feet Estimated from figure 3.1

Trench Width 1.5 feet Figure 3.2
Average Trench Depth 24 feet Averaged depth considering 2% grading

Trench 34,560 SF
Gravel Fill 1,920 yard3 Total volume of gravel required to fill all four trenches, no top soil cover

4" Well 8 Well Total Length divided by 200 feet
Total 4" Drainage Pipe Length 1,440 feet All four sides summed

Total Excavation Goal 105,000 yard3 Calculation by Ken and Yasser
Excavation Area 164,000 feet2

Excavation Liner Area 213,200
Trench Total Length 1,310 feet Estimated from figure 3.1

Trench Width 1.5 feet Figure 3.2
Average Trench Depth 24.0 feet Averaged depth considering 2% grading

Trench 31,440 SF
Gravel Fill 1,747 yard3 Total volume of gravel required to fill all four trenches, no top soil cover

4" Well 7 Well Total Length divided by 200 feet
Total 4" Drainage Pipe Length 1,310 feet All four sides summed

Total Excavation Goal 441,000 yard3

Total Excavation Area 624,100 feet2

Total Excavation Liner Area 813,500 feet2

Trench Total Length 5,350 feet
Gravel Fill 7,152 yard3

Total Trench 128,900 SF
4" Well 28 Well

Total 4" Drainage Pipe Length 5,350 feet

Drip Track Area

South Lagoon Area

North Lagoon Area

Total (North + South + Process + 
Drip Track)

South Lagoon Shoring

Process Area Shoring

Runoff Ditch (around onsite 
Landfill)

Process Area
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Appendix D
Cost Estimate Detail

Unit Costs

NO. ELEMENTS ACTIVITIES US Units US UNIT SOURCE
1 Demolition Demolish Buildings sf $4.25 LVI

 Demolish Paving sf $3.00 LVI
 Demolish/Recycle Rail Road Tracks lf $0
 Locate Utilities Geophysical ls $8,000 Past Experience
 Remove/Relocate Utilities A lot $25,000 Alottment
   $0  
   $0  
   $0  
 Clear and Grub Treed Areas Acre $3,500 Past Experience
   $0
   $0
   $0
   $0
 Remove Wood Fired Boiler ls $40,000
 Demolish Fence lf $10 Past Experience
  $0

2 Excavation Install Dewatering Trench Bio Slurry Type sf $16 Sevenson
 Install Dewatering Piping System lf $26.75 Sevenson
 Install Dewatering Sumps and Pumps (Every 200 lf) ea $7,500 Sevenson

 Install Dewatering Treatment System ls $1,200,000
150 gpm cap vs. 500 gpm cap/permanent vs temporary 

system
 Operate Dewatering System gal $0.015 Based on Site GW treatment system costs

Install/Later Remove Silt Fence lf $5 Sevenson
 Install/Remove Shoring sf $33 Sevenson

Decontamination Pad ls $35,000 Estimated Price
 Excavate Soil (Covers Direct Load of Trucks Option) cy $4.50 Sevenson
 Transport Soil to Stockpile cy $2.75 Sevenson

Transport Soil to Site Landfill or Lined Excav., place and compact cy $4.85 Sevenson
Import Soil to Fill in Excavations cy $18.00 Estimated Price
Place and Compact Soil cy $2.85 Sevenson

 Reseed Excavated Areas If Not Used as Cell acre $1,750 Sevenson
  $0

3 On-site Treatment of Soil Tons per Cubic Yard ton 1.60             
 Lined Stockpile/Treatment Area with Elevated Berm/Barrier sf $0.72 Estimated Price
 Stabilize Soil On-site ton $25 Wilder Cost Otay Site

Pre-Treatment Processing ton $0.00 Included in thermal treatment cost

 Thermal Treat Soil On-site ton $75

Discussion with multiple vendors; EPA cost information 
which indicates costs of $40 - $300/ton; includes 

pretreatment because of DNAPL, moisture content, and 
physical properties of soil; includes reprocessing of soils 

that do not meet standards; considers that process is 
subject to hazardous waste regulations, 

 Load, Transport and Compact Treated Soil On-Site cy $7.25 Sevenson
 Load, Transport and Load for Off-site Disposal cy $10.10 Sevenson
 Pre/Post Treatment Sampling samp $250 Estimated Price
 On-site Incineration with Mob/Demob Allocation ton $2,000 Per Jim J.
 Retreatment Percent  0% Estimated
 Bulk Factor from Stabilization 0% Estimated

4 On-site Landfill CELL   
Install Replacement Storm water Control Ditch cy $7.15 Sevenson
Excavate, Transport and Stockpile Bottom Foundation of Landfill cy $4.00

 Import Soil for Containment Berms cy $18 Estimated Price
 Place and Compact Containment Berms cy $2.85
 Grade Bottom Before Lining sf $0.35 Sevenson

Anchor Trench lf $2.73 Exxon Mobile Commancho Bid
 Install GCL (Sump) sf $0.68 GSE

Install 60 mil HDPE Liner Textured Both Sides (Sump) sf $0.60 Sevenson
Install 16 oz. Geotextile (Sump) sf $0.31 Sevenson
Install Drain Rock (Sump) ton $23 Sevenson
Install 4" PVC Sump Pipe (Sump) lf $4 Estimated Price

 Install Geotextile 16 oz (Sump) sf $0.31 Sevenson
 Install GCL sf $0.68 GSE

Install 60 mil HDPE Liner Textured Both Sides sf $0.60 Sevenson
Install Double Sided Geocomposite sf $0.83 Sevenson
Install 60 mil HDPE Liner Textured Both Sides sf $0.60 Sevenson
Install Double Sided Geocomposite sf $0.83 Sevenson
Install 6" Corrugated Perforated HDPE Pipe Drain lf $13 Adjusted WDI
Install 4" Corrugated Perforated HDPE Pipe Drain lf $10 Adjusted WDI
Install Drain Rock ton $22.50 Sevenson
Install 8 oz Geotextile sf $0.20 Sevenson
CAP
Import Structural Wedge Soil cy $18 Estimated Price
Place and Compact Structural Wedge Soil cy $2.85 Sevenson
Anchor Trench lf $2.73 Exxon Mobile Commancho Bid
Install GCL sf $0.68 GSE
Install 60 mil HDPE Liner Textured Both Sides sf $0.60 Sevenson
Install Double Sided Geocomposite sf $0.83 Sevenson
Install 8 oz Geotextile CAP Drain sf $0.20 Sevenson
Install 4" Corrugated Perforated HDPE Pipe Drain lf $10 Adjusted WDI
Install Drain Rock for Perimeter CAP Drain ton $22.5 Sevenson
Import Vegetative Cover cy $30 Sevenson
Place Vegetative Cover cy $1.85 Sevenson
Seed Cap acre $1,750 Sevenson
Additional Sampling for Leaving Soil On-site ea $0

  $0
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Appendix D
Cost Estimate Detail

Unit Costs

NO. ELEMENTS ACTIVITIES US Units US UNIT SOURCE
5 Lined Excavation/Backfill CELL  

 Grade Bottom Before Lining sf $0.35 Sevenson
 Install 60 mil HDPE Liner Textured Both Sides sf $0.60 Sevenson
 Install 16 oz. Geotextile sf $0.31 Sevenson
 Install Drain Rock ton $22.50 Sevenson
 Install 8 oz Geotextile sf $0.20 Sevenson
 CAP  
 Sump with Pump 30' Deep ea $6,450 Sevenson
 Import  Soil cy $18 Estimated Price

Place and Compact Import Cover Soil cy $2.85 Sevenson
Seed Cap acre $1,750 Sevenson

 Additional Sampling for Leaving Soil On-sit ea $0
6 Off-site Treatment/Disposal Tons per Cubic Yard ton 1.60             

 Load, Transport and Incinerate Soil Off-site (Trucks) ton $704.33 Ave of Deer Park, Aragonite and Kimball
 Load, Transport and Dispose at Subtitle "C" (Trucks) ton $286.33 Ave of Deer Park, Aragonite and Kimball
 Load, Transport and Incinerate Soil Off-site (Rail) ton $547.67 Ave of Grassy Mountain, Emelle and Lake Charles
 Load, Transport and Dispose at Subtitle "C" (Rail) ton $249.00 Grassy Mountain Site
   $0
   $0
 Transloading Facility ls $15,000
 Import Soil to Replace Removed Contaminated Soil cy $18 Estimated Price
 Place and Compact Soil in Removal Location cy $2.85 Sevenson

7 Site Restoration Install Railroad Tracks 100 lb Rail, Wood Ties lf $102.00 Means 2002 Heavy Construction Cost Data
 Install Tram ls $0.00
 Reinstall Fence lf $13.00 Previous Experience
 Reinstall Asphalt/Concrete sf $6.00 Estimated Price Average
 Building sf $70.00 Estimated Price
 Gas Fired Boiler ls $550,000.00 Input from Koppers Inc
   $0.00
   $0.00
   $0.00
  $0.00

8 O+M Labor Operation Cost of System per Year yr $38,860
 Monitoring/Reporting per Year yr $40,564
 Electric Cost Per Year yr $21,600
 Gas Cost per Year yr $18,000
 Carbon Cost per Year yr $5,000
   $0
   $0
   $0
 Chemical Use Cost per Year yr $1,500
  $0

  Subtotal:
Miscellaneous Engineering (Including Field Investigations) 8%

 Local Permitting 5%
 Plan Checks 0%
 Construction Management/Project Management 8%
 QA/QC 5%
 Contingency 15%

 Fee 10%
 Total:
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