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J. Knapp, CDM Smith Program Manager (electronic and hardcopy)
CDM Smith Document Control
CDM Smith Project File

WATER + ENVIRONMENT + TRANSPORTATION + ENERGY + FACILITIES






Response Action Contract
for Remedial Planning and Oversight Activities at Sites
in EPA Region 3

U.S. EPA Contract No. EP-S3-07-06

DRAFT FINAL FEASIBILITY STUDY REPORT

for
BoRit Asbestos Superfund Site

Ambler, Pennsylvania

Work Assignment No.: 029-RICO-A3EN
Document Control No.: 3330-029-RT-FEAS-02971

October 9, 2015

Prepared for:

U.S. Environmental Protection Agency
Region 3
1650 Arch Street
Philadelphia, Pennsylvania 19103

Prepared by:

CDM Federal Programs Corporation
993 Old Eagle School Road
Suite 408
Wayne, Pennsylvania 19087



















































































































































































































































































































































































































































































































































F:\Borit\GIS\ArcGIS\Projects\Revised FS\Revised Figures\Figure 2-1 Remediation Zones.mxd

Notes:
1. Estimated volumes include historical fill, waste, and X
cut. A 1 foot thick cut of native soil with residual contamination /
was assumed below the greatest depth of historical fill or waste.
. All topsoil and fill placed during the EPA Removal Action
is assumed to be unimpacted by COCs.

3. Estimated volumes of historical fill and waste are
based on boring logs from the RI.

4. The estimated volume of waste and sediment in the
Resevoir is based on bathymetric data from the RI
and the estimated depth to bedrock.

5. For the purpose of developing and comparing remedial
alternatives, a volume of residual contamination in native soil
equal to the volume of waste that was removed during EPA
Removal Program bank stabilization work was assumed.

6. Digital orthoimagery source: Bing Maps 2010.
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Notes:
1. Cut = a one foot depth of native
soil below the greatest depth of
historical fill or waste encountered.
2. The elevations posted adjacent to
View 1 and View 2 are NAVD88 feet.
3. NAVD88 = North American Vertical
Datum of 1988.

220

180 o .

170

160

220

210

200

190

180

170

160

View 1

View 2

Oihith

BoRit Asbestos Superfund Site Figure 2-2

Ambler, Pennsylvania Fill/Waste Distribution
at Park Parcel



F:\Borit\GIS\ArcGIS\Projects\FS\Figure 2-3 Asbestos Pile MVS rev.mxd

Legend

Historical Fill

Waste

Cut

Native Soil

Plan View

+

Notes:

1. Cut = a one foot depth of native
soil below the greatest depth of
historical fill or waste encountered.

2. The elevations posted adjacent to
View 1 and View 2 are NAVD88 feet.

3. NAVD88 = North American Vertical
Datum of 1988.
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Appendix A

Screening-Level Cost Estimates for Remedial
Alternatives



Table A-1

Screening-Level Cost Estimate for Park (Waste and Soil)
BoRit Asbestos Superfund Site

Ambler, Pennsylvania

Screening-level cost estimates have an expected accuracy range of -50 percent to +100 percent.

WSS1 WSS2 WSS3 WSS4 WSS5 WSS6 WSS7
No Action Capping Excavation and| In Situ Joule |Excavation, On-|Excavation, On-| Excavation, Off-
Off-site Heating site Ex Situ site Ex Situ site Ex Situ
Disposal Plasma Arc | TCCT, and On- TCCT, and
Unit Cost Furnace, and | site Disposal |Off-site Disposal
Reference On-site
Units of and/or Disposal
CONSTRUCTION Quantity” | Measure | Unit Cost (§)|  Basis® (%) ($) $) ($) ($) $) $)
Site Prep & Mobilization 1|Each 100,000 [1] 100,000 100,000 100,000 100,000 100,000 100,000
H&S, E&S, grubbing and clearing 11|Acres 5,000 [2] 55,000 55,000 55,000 55,000 55,000 55,000
Creek Bed & Bank Stabilization 1|Each 682,000 [25] 682,000 682,000 682,000 682,000 682,000 682,000
Remove/Stockpile topsoil 9,000|CY 5 [3] 45,000 45,000 45,000 45,000
Remove/Stockpile clean fill 36,000|CY 5 [3] 180,000 180,000 180,000 180,000
Excavation 1 ft into native soil (Park, berm);
Excavation to bedrock (Pile, sediment) - will need Air Emission Controls 257,300|CY 30 [4] 7,719,000 7,719,000 7,719,000 7,719,000
Monitoring - regular air monitoring and limited surface water monitoring
during excavation of contaminated waste & soil 1|Each [4A)/[4B] 3,745,057 3,456,975 3,456,975 5,761,626
Pneumatic excavation - top 4 ft of sediment ofcy 20 [5]
Drain/treat/discharge Reservoir SW 0[MG 100,000 [6]
Dewater below water table (Pile, berm) 0[MG 100,000 [6]
Dewater sediment 0[MG 100,000 [6]
Treatment (In Situ Joule Heating) 257,300|CY 250 [7] 64,325,000
Treatment (On-site, Ex Situ Plasma Arc Furnace w/ On-site Disposal) 257,300|CY 400 [8] 102,920,000
Treatment (On-site, Ex Situ TCCT w/ On-site Disposal) 257,300|CY 350 [9] 90,055,000
Treatment (Off-site Ex Situ TCCT w/ Off-site Disposal) 257,300|CY 200 [10] 51,460,000
Backfill/Reuse Stockpiled clean fill 36,000|CY 10 [11] 360,000 360,000 360,000 360,000
Backfill with imported clean fill (Park, Pile, Berm) 257,300|CY 40 [12] 1,898,893 10,292,000 3,087,600 3,087,600 7,204,400 10,292,000
Backfill/Reuse stockpiled topsoil 9,000|CY 10 [11] 90,000 90,000 90,000 90,000
Backfill with imported topsoil and hydroseed (Park, Pile, Berm) 9,000[CY 40 [13] 354,933 180,000 360,000 180,000 180,000 180,000
Backfill with imported substrate (Reservoir) o[CY 50 [14]
Regrading/Site Restoration (moderate to major) 11|Acres 1,000 [15] 11,000 11,000 11,000 11,000 11,000 11,000
Re-fill/re-vegetate/re-populate 11|Acres 5,000 [16] 55,000 55,000 55,000 55,000 55,000 55,000
Transportation and disposal in landfill - 100% volume (400 miles) 257,300|CY 250 [17] 64,325,000
Transportation to Kent, WA for treatment (2,850 miles) 257,300[CY 245 [18] 63,038,500
Transportation and disposal in landfill - 70% reduced volume (100 miles from
Kent, WA) 257,300|CY 150! [19] 11,578,500
Construction Completion - Confirmation Sampling 1(Event 20,000 [26] 20,000 20,000 20,000 20,000 20,000 20,000
Construction Completion - Remedial Action Report 1[Each 20,000 [27] 20,000 20,000 20,000 20,000 20,000 20,000
Institutional Controls 1|Each 40,000 [20] 40,000
Engineering Controls (Perimeter Fencing) 3,700|Feet 10 [21] 37,000 37,000 37,000 37,000
Construction Cost for Each Alternative ($) 0 3,273,827 87,879,057 | 68,752,600 | 119,018,575 | 110,270,375 | 151,647,626
Contingency (scope 15% and bid 10%) 25% | [24] 818,457 21,969,764 | 17,188,150 | 29,754,644 | 27,567,594 | 37,911,906
Estimated Total Construction Cost for Each Alternative ($) 0 4,092,283 | 109,848,821 | 85,940,750 | 148,773,219 | 137,837,969 | 189,559,532
Project Management [24] 0 205,000 5,493,000 4,298,000 7,439,000 6,892,000 9,478,000
Remedial Design (Extra 2% added for PS for Joule Heating, and 1% for Pe?féirt;;es
Other Ex Situ Treatments) table [24] 0 328,000 6,591,000 6,876,000 10,415,000 9,649,000 13,270,000
Construction Management [24] 0 246,000 6,591,000 5,157,000 8,927,000 8,271,000 11,374,000
ESTIMATED TOTAL CAPITAL COSTS ($) 0 4,872,000 | 128,524,000 | 102,272,000 | 175,555,000 [ 162,650,000 | 223,682,000
OPERATION & MAINTENANCE
Long Term Monitoring (LTM) (30 Years) - including Annual Inspections & Maintenance
Years 1 ~ 4 (Annual Sampling, 1 event per year) 4|Events 15,000 [22] 60,000
Years 6 ~ 30 (1 Sampling Event every 5 years, in years 10, 15, 20, 25 & 30 5[Events 10,000 [22] 50,000
Total LTM Costs ($) 110,000
Present Worth or Value of LTM Costs ($) 66,000
Contingency 20% | [24] 13,200
0&M Present Value Subtotal Costs ($) 79,200
0&M Project Management 6% [24] 4,752
0&M Technical Support 15% [24] 11,880
PRESENT VALUE OF ESTIMATED TOTAL O&M COSTS ($) 96,000
PERIODIC
FYRs [6 x FYRs] 6[Each 12,500 [23] 75,000 75,000
FYRs [Only 1 x FYR] 1|Each 12,500 [23] 12,500 12,500 12,500 12,500 12,500
Present Value of FYRs ($) 26,973 26,973 9,000 9,000 9,000 9,000 9,000
Contingency| 20% | [24] 5,395 5,395 1,800 1,800 1,800 1,800 1,800
Periodic Present Value Subtotal Costs ($) 32,367 32,367 10,800 10,800 10,800 10,800 10,800
FYRs Project Management 6% [24] 2,000 2,000 700 700 700 700 700
FYRs Technical Support 15% [24] 4,900 4,900 1,700 1,700 1,700 1,700 1,700
PRESENT VALUE OF ESTIMATED TOTAL PERIODIC COSTS ($) 40,000 40,000 14,000 14,000 14,000 14,000 14,000
|TOTAL ESTIMATED COSTS ($) 40,000 5,008,000 | 128,538,000 | 102,286,000 | 175,569,000 | 162,664,000 | 223,696,000 |
Assumptions:
All Capital Costs are Present Value (with no PV Discounting)
Percentages for Professional/Technical Services Capital Costs are as follows:
<$100K $100K-$500K| $500K-$2M $2M-$10M >$10M

10%
20%
15%

Project Management
Remedial Design
Construction Management|

8%
15%
10%

6%
12%
8%

5%
8%
6%

5%
6%
6%

Annual Discount Rate for the Purpose of Calculating Present Value of Recurring

Costs = 7%

Notes:

(1) Quantities used for developing the detailed analysis level cost estimates are provided in
Table 2-2 of the Report.

(2) References and/or Basis for Unit Costs are listed in Table A-5.

- Estimates in italics under WSS2 indicate items to be completed by EPA Remedial Program

- EPA 540-R-00-002 was followed for the development of cost estimates.

CY = Cubic Yard

FYRs = Five-Year Review

MG = Million Gallons

hith

Draft Final Feasibility Study Report

I:|Costs shaded in yellow indicate estimated incurred costs or to be incurred costs
for line items that are in progress or to be completed by EPA Removal Program.
I:|Costs shaded in gray indicate estimated incurred costs for line items that have been
completed by EPA Removal Program.

I:lshaded rows and/or cells are Not Applicable
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Table A-2

Screening-Level Cost Estimate for Asbestos Pile (Waste and Soil)
BoRit Asbestos Superfund Site

Ambler, Pennsylvania

Screening-level cost estimates have an expected accuracy range of -50 percent to +100 percent.

WSS1 WSS2 WSS3 WSS4 WSS5 WSS6 WSS7
No Action Capping Excavation and | In SituJoule |Excavation, On-|Excavation, On-|Excavation, Off-
Off-site Heating site Ex Situ site Ex Situ site Ex Situ
Disposal PlasmaArc | TCCT,and On- | TCCT, and
Unit Cost Furnacg, and | site Disposal fo-sne
Reference Qn-5|te Disposal
. Disposal
Units of and/or
CONSTRUCTION Quantity | Measure | Unit Cost ($)|  Basis® ($) $) $) $) $) 9) 9)
Site Prep & Mobilization 1|Each 100,000 [1] 100,000 100,000 100,000 100,000 100,000 100,000
H&S, E&S, grubbing and clearing 6|Acres 5,000 [2] 30,000 30,000 30,000 30,000 30,000 30,000
Creek Bed & Bank Stabilization 1|Each 390,000 [25] 390,000 390,000 390,000 390,000 390,000 390,000
Remove/Stockpile topsoil 4,520(CY 5 [3] 22,600 22,600 22,600 22,600
Remove/Stockpile clean fill 18,080(|CY 5 [3] 90,400 90,400 90,400 90,400
Excavation 1 ft into native soil (Park, berm);
Excavation to bedrock (Pile, se(diment) - wi)ll need Air Emission Controls 166,100 |CY 30 [4] 4,983,000 4,983,000 4,983,000 4,983,000
Monitoring - regular air monitoring and limited surface water monitorin
during excgavatign of contaminateg waste & soil ? 1|Each - [4A]/[4B] 2:417,621 2:231,650 2,231,650 3,719,417
Pneumatic excavation - top 4 ft of sediment 0|CY 20 [5]
Drain/treat/discharge Reservoir SW 0|MG 100,000 [6]
Dewater below water table (Pile, berm) 0.78408 |MG 100,000 [6] 78,408 78,408 78,408 78,408 78,408
Dewater sediment 0|MG 100,000 [6]
Treatment (In Situ Joule Heating) 166,100 |CY 250 [7] 41,525,000
Treatment (On-site, Ex Situ Plasma Arc Furnace w/ On-site Disposal) 166,100 |CY 400 [8] 66,440,000
Treatment (On-site, Ex Situ TCCT w/ On-site Disposal) 166,100 |CY 350 [9] 58,135,000
Treatment (Off-site Ex Situ TCCT w/ Off-site Disposal) 166,100 |CY 200 [10] 33,220,000
Backfill/Reuse Stockpiled clean fill 18,080|CY 10 [11] 180,800 180,800 180,800 180,800
Backfill with imported clean fill (Park, Pile, Berm) 166,100 |CY 40 [12] 1,035,760 2,214,667 2,214,667
Backfill/Reuse stockpiled topsoil 4,520(CY 10 [11] 45,200 45,200 45,200 45,200
Backfill with imported topsoil and hydroseed (Park, Pile, Berm) 4,520|CY 40 [13] 193,600 180,800 180,800 180,800 180,800 180,800
Backfill with imported substrate (Reservoir) 0|CY 50 [14]
Regrading/Site Restoration (moderate to major) 6|Acres 1,000 [15] 6,000 6,000 6,000 6,000 6,000 6,000
Re-fill/re-vegetate/re-populate 6|Acres 5,000 [16] 30,000 30,000 30,000 30,000 30,000 30,000
Transportation and disposal in landfill - 100% volume (400 miles) 166,100 |CY 250 [17] 41,525,000
Transportation to Kent, WA for treatment (2,850 miles) 166,100 |CY 245 [18] 40,694,500
Transportation and disposal in landfill - 70% reduced volume (100 miles from 7 474500
Kent, WA) 166,100 |CY 150 [19] o
Construction Completion - Confirmation Sampling 1|Event 20,000 [26] 20,000 20,000 20,000 20,000 20,000 20,000
Construction Completion - Remedial Action Report 1|Each 20,000 [27] 20,000 20,000 20,000 20,000 20,000 20,000
Institutional Controls 1|Each 40,000 [20] 40,000
Engineering Controls (Perimeter Fencing) 2,300 [Feet 10 [21] 23,000 23,000 23,000 23,000
Construction Cost for Each Alternative ($) 0 1,889,000 | 52,335,000 | 42,404,000 | 74,872,000 | 66,567,000 | 93,501,000
Contingency (scope 15% and bid 10%) 25% | [24] 472,250 13,083,750 | 10,601,000 | 18,718,000 | 16,641,750 | 23,375,250
Estimated Total Construction Cost for Each Alternative ($) 0 2,361,250 65,418,750 | 53,005,000 | 93,590,000 | 83,208,750 | 116,876,250
Project Management Refer to [24] 0 142,000 3,271,000 2,651,000 4,680,000 4,161,000 5,844,000
Remedial Design (Extra 2% added for PS for Joule Heating, and 1% for Other Percentages
Ex Situ Treatments) table [24] 0 284,000 3,926,000 4,241,000 6,552,000 5,825,000 8,182,000
Construction Management [24] 0 189,000 3,926,000 3,181,000 5,616,000 4,993,000 7,013,000
ESTIMATED TOTAL CAPITAL COSTS ($) 0 2,977,000 | 76,542,000 | 63,078,000 | 110,438,000 | 98,188,000 | 137,916,000
OPERATION & MAINTENANCE
Long Term Monitoring (LTM) (30 Years) - including Annual Inspections & Maintenance
Years 1 ~ 4 (Annual Sampling, 1 event per year) 4|Events 15,000 [22] 60,000
Years 6 ~ 30 (1 Sampling Event every 5 years, in years 10, 15, 20, 25 & 30) 5|Events 10,000 [22] 50,000
Total LTM Costs ($) 110,000
Present Worth or Value of LTM Costs ($) 66,000
Contingency| 20% | [24] 13,200
0&M Present Value Subtotal Costs ($) 79,200
0&M Project Management 6% [24] 4,752
0&M Technical Support 15% [24] 11,880
PRESENT VALUE OF ESTIMATED TOTAL O&M COSTS ($) 96,000
PERIODIC
FYRs [6 X FYRs] 6|Each 12,500 [23] 75,000 75,000
FYRs [Only 1 x FYR] 1|Each 12,500 [24] 12,500 12,500 12,500 12,500 12,500
Present Value of FYRs ($) 26,973 26,973 9,000 9,000 9,000 9,000 9,000
Contingency 20% | [24] 5,395 5,395 1,800 1,800 1,800 1,800 1,800
Periodic Present Value Subtotal Costs ($) 32,367 32,367 10,800 10,800 10,800 10,800 10,800
FYRs Project Management 6% [24] 2,000 2,000 700 700 700 700 700
FYRs Technical Support 15% [24] 4,900 4,900 1,700 1,700 1,700 1,700 1,700
PRESENT VALUE OF ESTIMATED TOTAL PERIODIC COSTS ($) 40,000 40,000 14,000 14,000 14,000 14,000 14,000
[TOTAL ESTIMATED COSTS ($) | 40,000 | 3,113,000 | 76,556,000 | 63,092,000 | 110,452,000 | 98,202,000 | 137,930,000 |
Assumptions:
All Capital Costs are Present Value (with no PV Discounting)
Percentages for Professional/Technical Services Capital Costs are as follows:
<$100K $100K-$500K| $500K-$2M $2M-$10M >$10M
Project Management| 10% 8% 6% 5% 5%
Remedial Design 20% 15% 12% 8% 6%
Construction Management| 15% 10% 8% 6% 6%
Real Discount Rate for the Purpose of Calculating Present Value of Recurring
Costs = %
Notes:
(1) Quantities used for developing the detailed analysis level cost estimates are provided in |:|Costs shaded in yellow indicate estimated incurred costs or to be incurred costs
Table 2-2 of the Report. for line items that are in progress or to be completed by EPA Removal Program.
(2) References and/or Basis for Unit Costs are listed in Table A-5. |:|Costs shaded in gray indicate estimated incurred costs for line items that have been
- Estimates in italics under WSS2 indicate items to be completed by EPA Remedial Program completed by EPA Removal Program.
- EPA 540-R-00-002 was followed for the development of cost estimates. |:|Shaded rows and/or cells are Not Applicable

CY = Cubic Yard
FYRs = Five-Year Review
MG = Million Gallons
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Table A-3

Screening-Level Cost Estimate for Reservoir Berm (Waste and Soil)
BoRit Asbestos Superfund Site

Ambler, Pennsylvania

Screening-level cost estimates have an expected accuracy range of -50 percent to +100 percent.

WSS1 WSS2 WSS3 WSS4 WSS5 WSS6 WSS7
No Action Capping Excavation and | In SituJoule |Excavation, On-|Excavation, On-|Excavation, Off-
Off-site Heating site Ex Situ site Ex Situ site Ex Situ
Disposal PlasmaArc | TCCT,and On- | TCCT, and
Furnace,and | site Disposal Off-site
Unit Cost On-site Disposal
Reference Disposal
Units of and/or
CONSTRUCTION Quantity | Measure | Unit Cost ($)|  Basis® ($) (%) (%) ($) ($) ($) ($)
Site Prep & Mobilization 1|Each 100,000 [1] 100,000 100,000 100,000 100,000 100,000 100,000
H&S, E&S, grubbing and clearing 4|Acres 5,000 [2] 20,000 20,000 20,000 20,000 20,000 20,000
Creek Bed & Bank Stabilization 1|Each 277,700 [25] 277,700 277,700 277,700 277,700 277,700 277,700
Remove/Stockpile topsoil 3,400|CY 5 [3] 17,000 17,000 17,000 17,000
Remove/Stockpile clean fill 13,600|CY 5 [3] 68,000 68,000 68,000 68,000
Excavation 1 ft into native soil (Park, berm);
Excavation to bedrock (Pile, sediment) - will need Air Emission Controls 36,500|CY 30 [4] 1,095,000 1,095,000 1,095,000 1,095,000
Monitoring - regular air monitoring and limited surface water monitoring during
excavation of contaminated waste & soil 1|Each - [4A]/[4B] 531,265 490,399 490,399 817,331
Pneumatic excavation - top 4 ft of sediment 0|CY 20 [5]
Drain/treat/discharge Reservoir SW 0|MG 100,000 [6]
Dewater below water table (Pile, berm) 0.523|MG 100,000 [6] 52,272 52,272 52,272 52,272 52,272
Dewater sediment 0|MG 100,000 [6]
Treatment (In Situ Joule Heating) 36,500|CY 250 [7] 9,125,000
Treatment (On-site, Ex Situ Plasma Arc Furnace w/ On-site Disposal) 36,500|CY 400 [8] 14,600,000
Treatment (On-site, Ex Situ TCCT w/ On-site Disposal) 36,500|CY 350 [9] 12,775,000
Treatment (Off-site Ex Situ TCCT w/ Off-site Disposal) 36,500|CY 200 [10] 7,300,000
Backfill/Reuse Stockpiled clean fill 13,600|CY 10 [11] 136,000 136,000 136,000 136,000
Backfill with imported clean fill (Park, Pile, Berm) 36,500 |CY 40 [12] 690,507 1,460,000 1,460,000 1,460,000 1,460,000 1,460,000
Backfill/Reuse stockpiled topsoil 3,400|CY 10 [11] 34,000 34,000 34,000 34,000
Backfill with imported topsoil and hydroseed (Park, Pile, Berm) 3,400|CY 40 [13] 129,067 136,000 136,000 136,000 136,000 136,000
Backfill with imported substrate (Reservoir) 0|CY 50 [14]
Regrading/Site Restoration (moderate to major) 4|Acres 1,000 [15] 4,000 4,000 4,000 4,000 4,000 4,000
Re-fill/re-vegetate/re-populate 4|Acres 5,000 [16] 20,000 20,000 20,000 20,000 20,000 20,000
Transportation and disposal in landfill - 100% volume (400 miles) 36,500|CY 250 [17] 9,125,000
Transportation to Kent, WA for treatment (2,850 miles) 36,500|CY 245 [18] 8,942,500
Transportation and disposal in landfill - 70% reduced volume (100 miles from 1,642 500
Kent, WA) 36,500 |CY 150 [19] e
Construction Completion - Confirmation Sampling 1|Event 20,000 [26] 20,000 20,000 20,000 20,000 20,000 20,000
Construction Completion - Remedial Action Report 1|Each 20,000 [27] 20,000 20,000 20,000 20,000 20,000 20,000
Institutional Controls 1|Each 40,000 [20] 40,000
Engineering Controls (Perimeter Fencing) 3,300 |Feet 10 [21] 33,000 33,000 33,000 33,000
Construction Cost for Each Alternative ($) 0 1,354,273 13,116,237 | 11,267,972 | 18,583,371 | 16,758,371 | 22,162,303
Contingency (scope 15% and bid 10%) 25% | [24] 338,568 3,279,059 2,816,993 4,645,843 4,189,593 5,540,576
Estimated Total Construction Cost for Each Alternative ($) 0 1,692,842 16,395,297 14,084,965 23,229,213 20,947,963 27,702,879
Project Management Refer to [24] 0 102,000 820,000 705,000 1,162,000 1,048,000 1,386,000
Remedial Design (Extra 2% added for PS for Joule Heating, and 1% for Other Ex Percentages
Situ Treatments) table [24] 0 204,000 984,000 1,127,000 1,627,000 1,467,000 1,940,000
Construction Management [24] 0 136,000 984,000 846,000 1,394,000 1,257,000 1,663,000
ESTIMATED TOTAL CAPITAL COSTS ($) 0 2,135,000 19,184,000 | 16,763,000 | 27,413,000 | 24,720,000 | 32,692,000
OPERATION & MAINTENANCE
Long Term Monitoring (LTM) (30 Years) - including Annual Inspections & Maintenance
Years 1 ~ 4 (Annual Sampling, 1 event per year) 4|Events 15,000 [22] 60,000
Years 6 ~ 30 (1 Sampling Event every 5 years, in years 10, 15, 20, 25 & 30) 5|Events 10,000 [22] 50,000
Total LTM Costs ($) 110,000
Present Worth or Value of LTM Costs ($) 66,000
Contingency| 20% | 24 13,200
0&M Present Value Subtotal Costs ($) 79,200
0&M Project Management 6% [24] 4,752
0&M Technical Support 15% [24] 11,880
PRESENT VALUE OF ESTIMATED TOTAL O&M COSTS ($) 96,000
PERIODIC
FYRs [6 X FYRs] 6|Each 12,500 [23] 75,000 75,000
FYRs [Only 1 x FYR] 1|Each 12,500 [23] 12,500 12,500 12,500 12,500 12,500
Present Value of FYRs ($) 26,973 26,973 9,000 9,000 9,000 9,000 9,000
Contingency 20% | [24] 5,395 5,395 1,800 1,800 1,800 1,800 1,800
Periodic Present Value Subtotal Costs ($) 32,367 32,367 10,800 10,800 10,800 10,800 10,800
FYRs Project Management 6% [24] 2,000 2,000 700 700 700 700 700
FYRs Technical Support 15% [24] 4,900 4,900 1,700 1,700 1,700 1,700 1,700
PRESENT VALUE OF ESTIMATED TOTAL PERIODIC COSTS ($) 40,000 40,000 14,000 14,000 14,000 14,000 14,000
|TOTAL ESTIMATED COSTS ($) | 40,000 | 2,271,000 | 19,198,000 | 16,777,000 | 27,427,000 | 24,734,000 | 32,706,000 |
Assumptions:
All Capital Costs are Present Value (with no PV Discounting)
Percentages for Professional/Technical Services Capital Costs are as follows:
<$100K $100K-$500K| $500K-$2M $2M-$10M >$10M
Project Management 10% 8% 6% 5% 5%
Remedial Design 20% 15% 12% 8% 6%
Construction Management] 15% 10% 8% 6% 6%
Real Discount Rate for the Purpose of Calculating Present Value of Recurring
Costs = %
Notes:
(1) Quantities used for developing the detailed analysis level cost estimates are provided in |:|Costs shaded in yellow indicate estimated incurred costs or to be incurred costs
Table 2-2 of the Report. for line items that are in progress or to be completed by EPA Removal Program.
(2) References and/or Basis for Unit Costs are listed in Table A-5. |:|Costs shaded in gray indicate estimated incurred costs for line items that have been
- Estimates in italics under WSS2 indicate items to be completed by EPA Remedial Program completed by EPA Removal Program.
- EPA 540-R-00-002 was followed for the development of cost estimates. |:|Shaded rows and/or cells are Not Applicable

CY = Cubic Yard
FYRs = Five-Year Review
MG = Million Gallons
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Table A-4

Screening-Level Cost Estimate for Reservoir Bottom (Waste and Sediment)

BoRit Asbestos Superfund Site
Ambler, Pennsylvania

Screening-level cost estimates have an expected accuracy range of -50 percent to +100 percent.

WSS1 WSS2 WSS3 WSS4 WSS5 WSS6 WSS7
No Action Capping Excavation and| In Situ Joule |Excavation, On{Excavation, On{Excavation, Off:
Off-site Heating site Ex Situ site Ex Situ site Ex Situ
Disposal PlasmaArc | TCCT,and On-| TCCT, and
Unit Cost Furnace, and | site Disposal Off-site
Reference On-site Disposal
Units of and/or Disposal
CONSTRUCTION Quantity | Measure | UnitCost (§)|  Basis® $) $) $) ) $) @ @
Site Prep & Mobilization 1|Each 100,000 [1] 100,000 100,000 100,000 100,000 100,000 100,000
H&S, E&S, grubbing and clearing 10|Acres 0 [2]
Creek Bed & Bank Stabilization 1|Each 1,750,000 [25] 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000
Remove/Stockpile topsoil 0|CY 5 [3]
Remove/Stockpile clean fill 0|CY 5 [3]
Excavation 1 ft into native soil (Park, berm);
Excavation to bedrock (Pile, sediment) - will need Air Emission Controls 0|CY 30 [4]
Monitoring - regular air monitoring and limited surface water monitoring
during excavation of contaminated waste & soil 1|Each [4A]/[4B] 89,963 83,043 83,043 138405
Pneumatic excavation - top 4 ft of sediment 126900|CY 20 [5] 2,538,000 2,538,000 2,538,000 2,538,000
Drain/treat/discharge Reservoir SW 2.178|MG 100,000 [6] 217,800 217,800 217,800 217,800 217,800
Dewater below water table (Pile, berm) 0|MG 100,000 [6]
Dewater sediment 1.3068|MG 100,000 [6] 130,680 130,680 130,680 130,680
Treatment (In Situ Joule Heating) 126,900|CY 250 [7] 31,725,000
Treatment (On-site, Ex Situ Plasma Arc Furnace w/ On-site Disposal) 126,900|CY 400 [8] 50,760,000
Treatment (On-site, Ex Situ TCCT w/ On-site Disposal) 126,900|CY 350 [9] 44,415,000
Treatment (Off-site Ex Situ TCCT w/ Off-site Disposal) 126,900|CY 200 [10] 25,380,000
Backfill/Reuse Stockpiled clean fill 0|CY 10 [11]
Backfill with imported clean fill (Park, Pile, Berm) 0|CY 40 [12]
Backfill/Reuse stockpiled topsoil 0|CY 10 [11]
Backfill with imported topsoil and hydroseed (Park, Pile, Berm) 0|CY 40 [13]
Backfill with imported substrate (Reservoir) 126900|CY 50 [14] 6,345,000 6,345,000 6,345,000 6,345,000 6,345,000
Regrading/Site Restoration (moderate to major) 0|Acres 1,000 [15]
Re-fill/re-vegetate/re-populate 10|Acres 5,000 [16] 50,000 50,000 50,000 50,000 50,000 50,000
Transportation and disposal in landfill - 100% volume (400 miles) 126,900|CY 250 [17] 31,725,000
Transportation to Kent, WA for treatment (2,850 miles) 126,900|CY 245 [18] 31,090,500
Transportation and disposal in landfill - 70% reduced volume (100 miles from 126,900(CY 150 [19] 19,035,000
Kent, WA)
Construction Completion - Confirmation Sampling 1|Event 20,000 [26] 20,000 20,000 20,000 20,000 20,000 20,000
Construction Completion - Remedial Action Report 1|Each 20,000 [27] 20,000 20,000 20,000 20,000 20,000 20,000
Institutional Controls 1|Each 40,000 [20] 40,000
Engineering Controls (Perimeter Fencing) 2,500(Feet 10 [21] 25,000 25,000 25,000 25,000
Construction Cost for Each Alternative ($) 0 8,350,000 42,986,443 | 33,907,800 | 62,039,523 | 55,694,523 | 86,815,385
Contingency (scope 15% and bid 10%) 25% [24] 2,087,500 10,746,611 8,476,950 15,509,881 | 13,923,631 | 21,703,846
Estimated Total Construction Cost for Each Alternative ($) 0 10,437,500 | 53,733,054 | 42,384,750 | 77,549,404 | 69,618,154 | 108,519,231
Project Management Refer to [24] 0 522,000 2,687,000 2,120,000 3,878,000 3,481,000 5,426,000
Remedial Design (Extra 2% added for PS for Joule Heating, and 1% for Other Percentages
Ex Situ Treatments) table [24] 0 835,000 3,224,000 3,391,000 5,429,000 4,874,000 7,597,000
Construction Management [24] 0 627,000 3,224,000 2,544,000 4,653,000 4,178,000 6,512,000
ESTIMATED TOTAL CAPITAL COSTS ($) 0 12,422,000 | 62,869,000 | 50,440,000 | 91,510,000 | 82,152,000 | 128,055,000
OPERATION & MAINTENANCE
Long Term Monitoring (LTM) (30 Years) - including Annual Inspections & Maintenance
Years 1 ~ 4 (Annual Sampling, 1 event per year) 4|Events 15,000 [22] 60,000
Years 6 ~ 30 (1 Sampling Event every 5 years, in years 10, 15, 20, 25 & 30) 5|Events 10,000 [22] 50,000
Total LTM Costs ($) 110,000
Present Worth or Value of LTM Costs ($) 66,000
Contingency 20% 13,200
0&M Present Value Subtotal Costs ($) 79,200
0&M Project Management 6% 4,752
0&M Technical Support 15% 11,880
PRESENT VALUE OF ESTIMATED TOTAL O&M COSTS ($) 96,000
PERIODIC
FYRs [6 X FYRs] 6|Each 12,500 [23] 75,000 75,000
FYRs [Only 1 x FYR] 1|Each 12,500 [23] 12,500 12,500 12,500 12,500 12,500
Present Value of FYRs ($) 26,973 26,973 9,000 9,000 9,000 9,000 9,000
Contingency 20% [24] 5,395 5,395 1,800 1,800 1,800 1,800 1,800
Periodic Present Value Subtotal Costs ($) 32,367 32,367 10,800 10,800 10,800 10,800 10,800
FYRs Project Management 6% [24] 2,000 2,000 700 700 700 700 700
FYRs Technical Support 15% [24] 4,900 4,900 1,700 1,700 1,700 1,700 1,700
PRESENT VALUE OF ESTIMATED TOTAL PERIODIC COSTS ($) 40,000 40,000 14,000 14,000 14,000 14,000 14,000
|TOTAL ESTIMATED COSTS ($) | 40,000 | 12,558,000 | 62,883,000 | 50,454,000 | 91,524,000 | 82,166,000 | 128,069,000 |
Assumptions:
All Capital Costs are Present Value (with no PV Discounting)
Percentages for Professional/Technical Services Capital Costs are as follows:
<$100K $100K-$500K|  $500K-$2M $2M-$10M >$10M
Project Management 10% 8% 6% 5% 5%
Remedial Design 20% 15% 12% 8% 6%

Construction Management

15%

10%

8%

6%

6%

Real Discount Rate for the Purpose of Calculating Present Value of Recurring
Costs =

Notes:

™%

(1) Quantities used for developing the detailed analysis level cost estimates are provided in

Table 2-2 of the Report.
(2) References and/or Basis for Unit Costs are listed in Table A-5.

- Estimates in italics under WSS2 indicate items to be completed by EPA Remedial Program

- EPA 540-R-00-002 was followed for the development of cost estimates.
CY = Cubic Yard

FYRs = Five-Year Review

MG = Million Gallons

DM
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|:|Costs shaded in yellow indicate estimated incurred costs or to be incurred costs

for line items that are in progress or to be completed by EPA Removal Program.
|:|Costs shaded in gray indicate estimated incurred costs for line items that have been
completed by EPA Removal Program.

|:|Shaded rows and/or cells are Not Applicable
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Table A-5

Screening-Level Unit Cost Reference and/or Basis
BoRit Asbestos Superfund Site

Ambler, Pennsylvania

As per "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study" (EPA 540-R-00-002 & OSWER 9355.0-75)

Screening-level cost estimates are used to screen out disproportionately expensive alternatives in determining which alternatives should be retained for
detailed analysis. The National Oil and Hazardous Substance Contingency Plan (NCP) includes the following language in its description of the cost criterion for
screening of alternatives: "The costs of construction and any long-term costs to operate and maintain the alternatives shall be considered.” 40 CFR
300.430(e)(7)(iii)).

Screening-level cost estimates should focus on relative accuracy in order to make comparative estimates so that decisions between alternatives can be
appropriately considered as the accuracy of the cost estimates improves beyond the screening process. The procedures used to develop these screening-
level estimates are similar to those used for the detailed analysis, except that alternatives are not as well refined and cost components are not as well
developed. The screening-level accuracy ranges from -50 to +100 percent. The basis for a screening-level cost estimate can include a variety of sources,
including cost curves, generic unit costs, vendor information, standard cost estimating guides, historical cost data, and estimates for similar projects, as
modified for the specific site. Both capital and O&M costs should be considered, where appropriate, at the screening level.

[1] Typical Site Prep & Mobilization cost for remediation projects for large Superfund Projects.
[2] Unit cost of $5,000 per acre is based on vendor provided estimate for a Superfund Site in Northeast region.
3] Unit cost of $5 per CY is based on a vendor provided estimate for a Superfund Site cleanup job in Northeast region, plus it is similar to what is
suggested for the Ambler, PA area by the RSMeans CostWorks - a construction industry cost estimating tool.
Unit cost of $30 per CY for excavation of hazardous soil is based on a vendor provided estimate for a Superfund Site cleanup job in Northeast
region, plus it is similar to what is suggested for Ambler, PA area by the RSMeans CostWorks - a construction industry cost estimating tool. A
(4 cost factor of 1.5 is included in this unit cost for the added complexity of dealing with ACM and the associated emission control measures that
will be needed during the excavation of materials from the Park, Asbestos Pile, and Reservoir Berm.
During the construction phase, it is assumed that limited ABS, and surface water sampling would be performed twice a year to ensure
[4A] protectiveness of the remedy. The total cost for limited sampling is estimated to be $64,000 per event and has been split evenly among the four

parcels: Park, Asbestos Pile, Reservoir Berm and Reservoir Bottom. Ambient air would be performed at the 7 locations sampled in the RI. Costs
include estimates for labor, mobilization, travel to the Site, supplies, and lab analysis.
During the construction phase, it is assumed that regular ambient air monitoring would be performed primarily during the excavation of the
contaminated materials, as in unsaturated soil and waste, and not during the excavation of Reservoir sediment. It is assumed that two (2)
[4B] excavators will be operating on any given excavation activity day, and each excavator would process 150 CY of contaminated material per day.
The unit cost of $2,500 per Day used would include the cost of labor, air monitoring equipment, and analytical costs for contaminants of
concern (COCs) such as Asbestos and metals.
Unit cost of $20 per CY for Pneumatic Excavation of sediment is based on a vendor provided estimate for a Superfund Site in Northeast region,
plus it is similar to what is suggested for Ambler, PA area by the RSMeans CostWorks - a construction industry cost estimating tool.
Typical unit cost of $0.1 per gallon or $100,000 per million gallons to pump and treat contaminated water - primarily using filtration, for large
(] sites.
Handbook: "Vitrification Technologies for Treatment of Hazardous and Radioactive Waste, May 1992 - EPA/625/R-92/002. Based on estimate
on page 9-8, around 1990, the unit cost for in-situ vitrification (ISV) ranged from $124 to $468 per CY. Assuming advancements in the
technology and given the scale of the project at the BoRit site, the unit cost for In Situ Joule Heating in 2015 is estimated to be $250 per CY. In
estimating this unit cost, a conversion factor of 1.5 Tons/Cubic Yard (CY) was used.
Johnson, M.C. "On Vitrifying Wastes Using a Plasma Arc Torch", August 2002 - AEPI-IFP-0802E (a study published by Army Environmental Policy
Institute). Based on assumptions and estimates on page 39 - 41, in 2002, the unit cost for In Situ Plasma Arc Vitrification for a job involving
[8] about 22,000 tons, would range from $134 to $2,081 per ton. Assuming advancements in the technology and given the scale of the project at
the BoRit site, the unit cost for Ex Situ Plasma Arc Vitrification in 2015 is estimated to be $400 per CY. In estimating this unit cost, a conversion
factor of 1.5 Tons/Cubic Yard (CY) was used.
"ARI Technologies Asbestos Destruction”, September 2002 - National Energy Technology Laboratory (NETL) (a study prepared for the U.S.
Department of Energy). In Section 5, page 23, for a 37 ton/per day processing unit, in 2002, the unit cost for Ex Situ TCCT treatment of ACM was
estimated to be $175 - $225 per ton. Assuming advancements in the technology and given the scale of the project at the BoRit site, unit cost for
] Ex Situ TCCT technology implementation in 2015 is estimated to be $350 per CY. This estimate assumes that a much larger unit with a capacity
of 200+ tons per day would be designed and built on-site and would be operated for 15 to 20 years to treat all of the ACM waste. In estimating
this unit cost, a conversion factor of 1.5 Tons/Cubic Yard (CY) was used.

[5]

[7]

Compared to treating ACM waste on site with a 200+ tons per day unit on site, it is assumed the technology vendor would build a much larger
[10] unit at its facility, on the order of 500 to 1,000 tons per day, and thus, the unit cost of $200 per CY is estimated for Off-site Treatment using

TCCT. In estimating this unit cost, a conversion factor of 1.5 Tons/Cubic Yard (CY) was used.

Unit cost of $10 per CY is based on a vendor provided estimate for a job in the Northeast region, plus it is similar to what is suggested for the
[11] Ambler, PA area by the RSMeans CostWorks - a construction industry cost estimating tool. This estimate includes compaction to specification of
the fill following backfilling.
Unit cost of $40 per CY is based on a vendor provided estimate for a job in the Northeast region, plus it is similar to what is suggested for the
Ambler, PA area by the RSMeans' CostWorks - a construction industry cost estimating tool. This estimate includes the cost of the clean backfill
material (at $30 per CY, including delivery) that is imported from within the region and compaction to specification of the fill following
backfilling.

[12]

CDM
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Table A-5

Screening-Level Unit Cost Reference and/or Basis
BoRit Asbestos Superfund Site
Ambler, Pennsylvania

[13]

Unit cost of $40 per CY is based on a vendor provided estimate for a job in the Northeast region, plus it is similar to what is suggested for the
Ambler, PA area by the RSMeans CostWorks - a construction industry cost estimating tool. This estimate includes the cost of the top soil
material (at $30 per CY, including delivery) that is imported from within the region and hydroseeding following backfilling.

[14]

Unit cost of $50 per CY is based on suggested costs for the Ambler, PA area by the RSMeans CostWorks - a construction industry cost estimating
tool. This estimate includes the cost of the Reservoir bottom substrate material (at $40 per CY, including delivery) that is imported from within
the region and placement/backfilling.

[15]

Unit cost of $1,000 per acre for regrading is based on vendor provided estimate.

[16]

Unit cost of $5,000 per acre for re-filling and repopulating the Reservoir or re-vegetating the Park/Pile/Berm is based on vendor provided
estimate.

[17]

Unit cost of $250 per CY for transportation and disposal of ACM waste at a RCRA landfill (about 400 miles from BoRit site) is based on vendor
provided estimate for a PCB waste site in NY (210 miles from landfill).

[18]

Because this alternative would involve transportation of ACM waste cross-country, both rail and truck were considered. Transportation of ACM
waste via rail is more cost effective and included in the estimated unit cost. The unit cost of $200 per CY for transportation of ACM waste from
Ambler, PA to the vendor's facility in Washington state (2,850 mile one way trip) via rail is based on estimate provided on
worldfreightrates.com. The estimate assumes the use of a 40 foot long intermodal container with a 25 ton hauling capacity. An additional 22%
was added to the unit cost to account for hauling the intermodal container by truck to the rail transfer facility and to account for the loading
and unloading process of the 40 foot intermodal container from truck to rail car ($45 per CY).

[19]

Unit cost of $150 per CY for transportation and disposal of treated non-hazardous waste at a regional municipal landfill (within 100 miles from
the vendor's treatment facility) is based on vendor provided estimate. Assumes $100 per CY for transportation and $50 per CY for disposal.

[20]

Typical costs for the implementation of Institutional Controls for remediation projects for large Superfund Projects.

[21]

Unit cost of $10 per linear foot of chain link fencing is based on vendor provided estimate.

[22]

Long-term Monitoring (LTM) (including periodic inspections, maintenance, surface water monitoring, and reporting) costs for alternative WSS2
(Capping) are estimated at $60,000 per event (1 per year) for years 1 through 4 and have been split evenly between the four parcels: Park,
Asbestos Pile, Reservoir Berm, and Reservoir Bottom.

LTM costs for WSS2 (Capping) are estimated at $40,000 per event (in Years 10, 15, 20, 25, and 30) and have been split evenly between the four
parcels: Park, Asbestos Pile, Reservoir Berm, and Reservoir Bottom.

[23]

Typical costs for 5-Year Reviews for remediation projects for large Superfund Projects. Here the estimate of $50,000 per event has been split
evenly between the four parcels: Park, Asbestos Pile, Reservoir Berm, and Reservoir Bottom.

[24]

As per "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study" (EPA 540-R-00-002 OSWER 9355.0-75).

[25]

The cost for the stabilization of the creek beds & banks across the site is estimated at $3,100,000. This estimated cost has been split up into four
parts, in proportion to the estimated cost fraction incurred by EPA Removal Branch across the four parcels: Park, Asbestos Pile, Reservoir Berm,
and Reservoir Bottom.

[26]

The confirmation sampling costs for the entire site are estimated at $80,000 and have been split evenly between the four parcels: Park,
Asbestos Pile, Reservoir Berm, and Reservoir Bottom. Confirmation sampling assumes ABS would be conducted in previous areas of high
detections (i.e. the Park and Pile Parcels). Ambient air would be preformed at the 7 locations sampled in the RI. Costs also include estimates for
labor, mobilization, travel to the Site, supplies, and lab analysis.

[27]

The Construction Completion/Remedial Action Report costs for the entire site are estimated at $80,000, and have been split evenly between
the four parcels: Park, Asbestos Pile, Reservoir Berm, and Reservoir Bottom.

Onith
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Appendix B

Detailed Analysis Cost Estimates for Retained
Remedial Alternatives
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