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CB&l

312 Directors Drive

Knoxville, TN 37923

Tel: +1 865 690 3211

Fax: +1 865 690 3626
Steven.Downey@CBIFederalServices.com

December 4, 2014

U.S. Army Engineer District, Nashville
ATTN: CELRN-EC-E (Ms. Paula Coleman)
110 Ninth Avenue South, Room 682

U.S. Court House Annex

Nashville, Tennessee 37203

Subject: Submittal of the Final Addendum to the Feasibility Study
Acid Area 1
DERP-FUDS Project No. GO50H001823
Updated Cost Tables
Former Plum Brook Ordnance Works, Sandusky, Ohio
Contract No. W91278-10-D-0094. Shaw Project Number 141429

Dear Ms. Coleman:

In accordance with the requirements of Delivery Order No. DX03 of Contract No. W91294-10-D-0094
awarded to CB&I Federal Services LLC, we are pleased to submit this Final Addendum to the
Feasibility Study for Acid Area 1 at the Former Plum Brook Ordnance Works (PBOW) located in
Sandusky, Ohio. This addendum provides updated cost tables. The updates were prepared to capture
the recent experience of the U.S. Army Corps of Engineers in remedial technologies that were
evaluated as part of the feasibility study. The updates affect only the costs and durations of the
remedial alternatives.

Enclosed are four copies for your records. Copies have also been sent to those on the distribution list
for their review.

Should you have any questions or require additional information regarding this submittal, please do not
hesitate to contact me at (865) 694-7496.

Sincerely,

SIT Qo

Steven. T. Downey, PE, PMP
Project Manager

Please Reply To: Steven T. Downey
Phone: 865 694 7496
E-Mail Address: Steven.Downey@CBIFederalServices.com
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U.S. Army Engineer District, Huntington 3
ATTN: CELRH-PM-PP-P (Mr. Rick Meadows)
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Huntington, West Virginia 25701-2070
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Addendum to the Feasibility Study for Acid Area 1
FUDS Project No. GO50H001823
Updated Cost Tables
Former Plum Brook Ordnance Works, Sandusky, Ohio

This Addendum to the Final Feasibility (FS) for Acid Area 1 (Shaw Environmental &
Infrastructure, Inc., 2013) was prepared to update the costs and remedial durations for the
remedial alternatives presented in the FS for this Formerly Used Defense Sites (FUDS) project.
Updated cost tables are attached. Other than the costs and durations, the remainder of the
previous FS is unchanged. The remedial costs and durations were updated to capture the U.S.
Army Corps of Engineers’ recent experience in remedial operations. The updated remedial costs
and durations will be used in the proposed plan and decision document for this FUDS project.
These values are summarized in the following table.

AIteliIr:)atlve Description Cost Duration (Months)

1 No Action $0 0

2 Excavatlo_n and Off-Site $5.800,000 21
Disposal

Excavation, Chemical

3 Oxidation, and Off-Site $6,100,000 26
Disposal

4 I_Excav_atlon, Off-_S|te $29.000,000 21

Incineration and Disposal

Additional soil samples were collected and analyzed for total lead and toxicity characteristic
leaching procedure (TCLP) to verify that the soil was not hazardous with respect to lead for
disposal purposes. The results of these TCLP samples indicate that the soil is not hazardous. The
total lead and TCLP analytical results of these samples are provided in Attachment Table A-1.
The sample locations are shown on Attachment Figure A-1. The sample collection logs are
included as Appendix A-1, the data quality evaluations for these samples are provided as
Appendix A-2, and the chain of custody is provided as Appendix A-3.

Reference:
Shaw Environmental & Infrastructure, Inc., 2013, Feasibility Study, Acid Area 1, FUDS Project
No. G050H001823, Final, Former Plum Brook Ordnance Works, Sandusky, Ohio, April.
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UPDATED COST TABLES FOR
ACID AREA 1 FEASIBILITY STUDY

KN14\PBOW\AA1L\FSA\Final\AA1 FSA\12/4/2014 7:55 AM



Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 6)

SIIGH Acid Area No. 1
Plum Brook Ordnance Works
Date: 10/20/2014

Alternative 2
Excavation and Off-Site Disposal

Scope:

1. Prepare work plan, H&S plan, materials list, and procurement along with the final report
2. Mobilize/demobilize equipment and personnel.

3. Prepare site for remedial activity.

4. Excavate contaminated soil, perform confirmation sampling & characterize waste.

5. Off-site disposal.

6. Site restoration.

7. Demobilize equipment and personnel.

1.0 Work Plans and Procurement

Includes:

1. Labor to generate work plans, including engineering specifications and Health and Safety Plan, along with
the Final Report.

2. Procure equipment and materials.

Service Unit Unit Cost Subtotal
Work Plans and Final Report 1 $90,000.00 /Is $90,000.00
Procurement 1 $10,000.00 /ea $10,000.00
Subtotal $100,000

2.0 Mobilization/Demobilization of Equipment and Personnel

Includes:
1. Mobilization and demobilization of local equipment and personnel.
2. Set-up/tear down office trailer.

Assumptions:
1. Labor and equipment are available locally.
2. Pressure washer to be purchased for use during project.

Service/Materials Unit Unit Cost Subtotal

Labor/Equipment:

Mobe/Demobe 1 $5,000.00 /Is $5,000.00
Office Trailer (set up/tear down) 1 $500.00 /Is $500.00
Pressure Washer 1 $500.00 /Is $500.00

Subtotal $6,000
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 6)

3.0 Site Preparation

Includes:
1. Survey and mark proposed remediation area
2. Construction and maintenance of Erosion and Sediment Controls
3. Install/improve access road for transport of equipment
4. Clearing (medium brush without grubbing) will be performed.
5. Assumed mulch is not contaminated and small volume generated to be disposed on-site or with soil.
Assumptions and Calculations:
1. Area to be cleared (acres) = 15
2. Daily output clearing crew (acres/day) = 1
3. Days clearing contractor in field = 2
4. Silt Fence to be installed (If) = 1000
5. Daily ouput silt fencing crew (LF/day) = 500
6. Days silt fence crew in field = 2
7. Number of Hay Bales = 500
Service/Materials Unit Unit Cost Subtotal
Decontamination Pad 1 $10,000.00 LS $10,000.00
Road Improvement/Repair 1 $25,000.00 LS $25,000.00
Weigh Station 1 $5,000.00 LS $5,000.00
Contractor:
Site PM 4 $120.00 /hr $480.00
Site Superintendent 4 $115.00 /hr $460.00
QA (Sampling) Coordinator 4 $80.00 /hr $320.00
H&S Coordinator 4 $130.00 /hr $520.00
Equipment Operator 4 $406.00 /day $1,624.00
Laborer 4 $341.60 /day $1,366.40
Laborer 4 $341.60 /day $1,366.40
H&S Coordinator 4 $62.00 /hr $248.00
Subcontractor:
Surveying Crew 2 $2,000.00 /day $4,000.00
Bushhog 2 $500.00 /ac $1,000.00
Materials:
Field Instruments 1 $1,150.00 /wk $1,150.00
Silt Fencing 1,000 $1.60 /day $1,600.00
Hay Bales 500 $5.00 /ea $2,500.00
Surface Water Controls 1 $5,000.00 /Is $5,000.00
Subtotal $61,635
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 6)

4.0 Excavation of Contaminated Soil

Includes:
1. Excavation of soil with contaminants exceeding remedial goals.
2. Direct load soil into dump trucks.
3. Collect confirmatory samples to verify extent of excavation.
Assumptions and Calculations:
1. Cubic yards of consolidated soil excavated (surf and sub) = 28,188
2. Swell factor for soil upon excavation = 1.3
3. Cubic yards of unconsolidated soil = 36,644
4. Density of unconsolidated soil (tons/cy) = 11
5. Mass of unconsolidated soil (tons) = 40,309
6. Excavator: hydraulic backhoe, 1 cy bucket.
7. Excavator production rate (cy/day) = 375
8. Time to load dump truck = 29 min
9. Disposal facility daily capacity = 200 Tons/day
10. Excavation duration = 202 Days
11. Load capacity of a 20 ton truck =. 12 Tons
12. Number of dump trucks loaded per day = 17
13. Number of excavation crew = 5
14. Lineal foot of excavation per sidewall confirmation sample = 20 FT
15. Excavation area per floor confirmation sample = 400 SF
16. Resampling factor for confirmation sampling = 11
17. Number of excavation sidewall confirmation samples = 371
18. Number of excavation floor confirmation samples = 688
19. Number of confirmatory samples from excavated area = 1059
20. Excavation area = 250,331 SF
21. Perimeter of excavation area = 6,750 FT
Service/Materials Unit Unit Cost Subtotal
Labor:
Site PM 1,616 $120.00 /hr $193,920.00
Site Superintendent 1616 $115.00 /hr $185,840.00
QA (Sampling) Coordinator 1616 $80.00 /hr $129,280.00
H&S Coordinator 1616 $130.00 /hr $210,080.00
Chemist (home office) 323 $75.00 /hr $24,240.00
Equipment Operator 202 $406.00 /day $82,012.00
Equipment Operator 202 $406.00 /day $82,012.00
Laborer 202 $341.60 /day $69,003.20
Equipment:
Excavator 10 $7,500.00 /mo $75,000.00
Wheel Loader 10 $5,000.00 /mo $50,000.00
Water Tank 10 $180.00 /mo $1,800.00
Office Trailer 10 $800.00 /mo $8,000.00
Porta Jon 10 $165.00 /mo $1,650.00
Generator 10 $510.00 /mo $5,100.00
P/U Truck 10 $750.00 /mo $7,500.00
Analytical:
PCBs 1059 $66.00 /ea $69,894.00
Shipping 71 $40.00 /ea $2,824.00
Materials & Services:
Level D PPE 5 $10.00 /day $50.00
Subtotal $1,198,205
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 6)

5.0 Off-Site Disposal

Includes:

1. Dispose of non-TSCA PCB-contaminated (<50 ppm) soil at a municipal solid waste landfill.
2. Dispose of PCB remediation waste (=50 ppm) at a EPA approved PCB disposal facility.

3. Analysis for off-site waste disposal.

4. Volume of TSCA PCB-contaminated consolidated soil (CY) = 747

5. Waste characterization and disposal sampling: 1 sample per 300 CY

6. Disposal facility daily capacity (tons) = 200 tons

Assumptions and Calculations:

1. Volume of consolidated soil (cy) = 28,188

2. Volume of unconsolidated soil (cy) = 36,644

3. Tons of total soil for disposal = 40,309

4. Quantity of non-TSCA PCB soil for disposal (BCY) = 27,441

5. Quantity of TSCA PCB-contaminated soil for disposal (BCY) = 747

6. Total volume of unconsolidated TSCA soil (LCY) = 971

7. Non-haz waste transportation cost ($/hr) = 72

8. Non-haz waste disposal costs ($/ton) = 52 Erie County Landfill
9. Non-haz waste regulatory fees ($/ton) = 0 included in disposal
10. TSCA waste transportation and disposal cost ($/ton) = 175 Wayne

11. Number of crew = 3

12. Load capacity of a 20 ton truck (tons) =. 12

13. Travel distance to municipal landfill 10 miles

13. Dump truck cycle time (load, unload, round trip travel) = 1.33 hr

14. Number of trips per driver per day = 6 trips

15. Number of truck drivers = 3

14. Loads of non-haz waste or trips = 3,360 trips

15. Output of front-end loader (cy/day) = 550

16. No. of wheel loaders = 1

17. Field days based on excavation/loading constraints = 67 based on total soil/loaders
18. Field days based on disposal facility daily capacity = 202

19. Number field days = 202

20. Standard work week is 5 days per week at 8 hours per day.
21. All lead contaminated soil is non-RCRA

Service/Materials Unit Unit Cost Subtotal
Analytical:
Waste Characterization Sampling (Soil):
PCBs 122 $66.00 /ea $8,061.77
TCLP metals 122 $110.00 /ea $13,436.28

Offf-Site Disposal Costs:

Transportation (Non-TSCA Waste) 4,469 $72.00 /hr $321,753.60 truck & driver
Disposal Cost (Non-TSCA waste) 39,241 $52.00 /ton $2,040,512.76 Erie County Landfill
T&D (TSCA Waste) 1,068 $175.00 /ton $186,936.75 Wayne
Subtotal $2,570,701
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 6)

6.0 Site Restoration

Includes:

1. Backfill excavated areas with clean backfill.
2. Re-seed site.

3. Confirmation sampling of soil staging areas.

Assumptions and Calculations:

1. Volume of consolidated soil excavated (cy) = 28,188

2. Compaction factor = 1.15

3. Volume of soil required for backfill (cy) = 32,416

4. Cost of clean backfill soil delivered to site ($/cy) = 12

5. Output of front-end loader (cy/day) = 1,735

6. Field days required to backfill soil = 19

7. Number of field crew = 3

8. Upon completion of remedial action soil samples shall be taken within the laydown area to determine if any soil

removal is required.
9. The laydown area shall be divided into 4 quarters and a 5-point composite collected (4 samples total).

10. Number of soil samples (ea) = 4
11. Allow 1 week for reseeding site and road repair.
12. Task duration (days) = 19
13. Standard work week is 5 days per week at 8 hours per day.
Service/Materials Unit Unit Cost Subtotal
Labor:
Site PM 152 $120.00 $18,240.00
Site Superintendent 152 $115.00 /hr $17,480.00
QA Coordinator 152 $80.00 /hr $12,160.00
H&S Coordinator 152 $130.00 /hr $19,760.00
Equipment Operator 19 $406.00 /day $7,714.00
Equipment Operator 19 $406.00 /day $7,714.00
Laborer 19 $341.60 /day $6,490.40
Reseeding 250 $80.00 /1000 sf $20,026.48
Road Repair 1 $50,000.00 /Is $50,000.00
Equipment:
Dozer 1.0 $3,500.00 /mo $3,500.00
Wheel Loader 1.0 $5,000.00 /mo $5,000.00
Office Trailer 1.0 $800.00 /mo $800.00
Porta Jon 1.0 $175.22 /mo $175.22
Generator 1.0 $170.35 /mo $170.35
P/U Truck 1.0 $1,800.00 /mo $1,800.00
Material:
Backfill 32,416 $12.00 /cy $388,994.40 delivered to site
Level D PPE 57 $10.00 /day $570.00
Analytical:
PCBs 4 $66.00 /ea $264.00
Shipping 4 $40.00 /ea $160.00
Subtotal $561,019
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 6 of 6)
Total Capital Cost $4,497,600
Contingency (25%) $1,124,400
Contractor Oversight (5%) $224,880
Total Cost $5,846,900

*This is an order-of-magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the actual
project cost.
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 7)

Alternative 3 SR Acid Area No. 1
Excavation, Chemical Oxidation, and Plum Brook Ordnance Works
Off-Site Disposal Date: 10/20/2014

Scope:

. Chemical oxidation treatability study, work plans, closeout report, and procurement.

. Mobilize/demobilize equipment and personnel.

. Prepare site for remedial activity.

. Excavate contaminated soil, perform confirmation sampling & characterize waste.

. Chemical oxidation of soil that contains PCBs >50 mg/kg using lime-activated sodium persulfate.
. Off site disposal of excavated soil.

. Site restoration.

~No abhwNE

Treatability Study, Work Plans, and Procurement

Includes:

1. Labor to generate work plans, including engineering specifications and Health and Safety Plan, along with
the Final Report.

2. Procure equipment and materials.

Service Unit Unit Cost Subtotal
Treatability Study 1 $80,000.00 /Is $80,000.00
Work Plans and Final Report 1 $90,000.00 /Is $90,000.00
Procurement 1 $20,000.00 /ea $20,000.00
Subtotal $190,000

Mobilization/Demobilization of Equipment and Personnel

Includes:
1. Mobilization and demobilization of local equipment and personnel.
2. Set-up/tear down office trailer.

Assumptions:
1. Labor and equipment are available locally.
2. Pressure washer to be purchased for use during project.

Service/Materials Unit Unit Cost Subtotal

Labor/Equipment:

Mobe/Demobe 1 $5,000.00 /Is $5,000.00
Office Trailer (set up/tear down) 1 $500.00 /Is $500.00
Pressure Washer 1 $500.00 /Is $500.00

Subtotal $6,000
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 7)

3.0 Site Preparation

Includes:
1. Survey and mark proposed remediation area
2. Construction and maintenance of Erosion and Sediment Controls
3. Install/improve access road for transport of equipment
4. Clearing (medium brush without grubbing) will be performed.
5. Assumed mulch is not contaminated and small volume generated to be disposed on-site or with soil.
Assumptions and Calculations:
1. Area to be cleared (acres) = 15
2. Daily output clearing crew (acres/day) = 1
3. Days clearing contractor in field = 2
4. Silt Fence to be installed (If) = 1000
5. Daily ouput silt fencing crew (LF/day) = 500
6. Days silt fence crew in field = 2
7. Number of Hay Bales = 500
Service/Materials Unit Unit Cost Subtotal
Decontamination Pad 1 $10,000.00 LS $10,000.00
Road Improvement/Repair 1 $25,000.00 LS $25,000.00
Weigh Station 1 $5,000.00 LS $5,000.00
Contractor:
Site PM 4 $120.00 /hr $480.00
Site Superintendent 4 $115.00 /hr $460.00
QA (Sampling) Coordinator 4 $80.00 /hr $320.00
H&S Coordinator 4 $130.00 /hr $520.00
Equipment Operator 4 $406.00 /day $1,624.00
Laborer 4 $341.60 /day $1,366.40
Laborer 4 $341.60 /day $1,366.40
H&S Coordinator 4 $62.00 /hr $248.00
Subcontractor:
Surveying Crew 2 $2,000.00 /day $4,000.00
Bushhog 2 $500.00 /ac $1,000.00
Materials:
Field Instruments 1 $1,150.00 /wk $1,150.00
Silt Fencing 1,000 $1.60 /day $1,600.00
Hay Bales 500 $5.00 /ea $2,500.00
Surface Water Controls 1 $5,000.00 /Is $5,000.00
Subtotal $61,635

KN14\PBOW\AAL\FSA\Final\Tables\AA1_4-1_4-3\12/4/20147:53 AM



Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 7)

4.0 Excavation of Contaminated Soil

Includes:
1. Excavation of soil with contaminants exceeding remedial goals.
2. Direct load soil into dump trucks, except for soil to to be via chemical oxidation.
3. Collect confirmatory samples to verify extent of excavation.
Assumptions and Calculations:
1. Cubic yards of consolidated soil excavated (surf and sub) = 28,188
2. Swell factor for soil upon excavation = 1.3
3. Cubic yards of unconsolidated soil = 36,644
4. Density of unconsolidated soil (tons/cy) = 1.1
5. Mass of unconsolidated soil (tons) = 40,309
6. Excavator: hydraulic backhoe, 1 cy bucket.
7. Excavator production rate (cy/day) = 375
8. Time to load dump truck = 29 min
9. Disposal facility daily capacity = 200 Tons/day
10. Excavation duration = 202 Days
11. Load capacity of a 20 ton truck =. 12 Tons
12. Number of dump trucks loaded per day = 17
13. Number of excavation crew = 5
14. Lineal foot of excavation per sidewall confirmation sample = 20 FT
15. Excavation area per floor confirmation sample = 400 SF
16. Resampling factor for confirmation sampling = 1.1
17. Number of excavation sidewall confirmation samples = 371
18. Number of excavation floor confirmation samples = 688
19. Number of confirmatory samples from excavated area = 1059
20. Excavation area = 250,331 SF
21. Perimeter of excavation area = 6,750 FT
Service/Materials Unit Unit Cost Subtotal
Labor:
Site PM 1,616 $120.00 /hr $193,920.00
Site Superintendent 1616 $115.00 /hr $185,840.00
QA (Sampling) Coordinator 1616 $80.00 /hr $129,280.00
H&S Coordinator 1616 $130.00 /hr $210,080.00
Chemist (home office) 323 $75.00 /hr $24,240.00
Equipment Operator 202 $406.00 /day $82,012.00
Equipment Operator 202 $406.00 /day $82,012.00
Laborers 202 $341.60 /day $69,003.20
Equipment:
Excavator 10 $7,500.00 /mo $75,000.00
Wheel Loader 10 $5,000.00 /mo $50,000.00
Water Tank 10 $180.00 /mo $1,800.00
Office Trailer 10 $800.00 /mo $8,000.00
Porta Jon 10 $165.00 /mo $1,650.00
Generator 10 $510.00 /mo $5,100.00
P/U Truck 10 $750.00 /mo $7,500.00
Analytical:
PCBs 1059 $66.00 /ea $69,894.00
Shipping 71 $40.00 /ea $2,824.00
Materials & Services:
Level D PPE 5 $10.00 /day $50.00
Subtotal $1,198,205
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 7)

5.0 Ex Situ Chemical Oxidation

Includes:
1. Treat the PCB-contaminated soil with lime (calcium hydroxide) activated persulfate.
2. Field tests (persulfate, pH) during treatment. Cost for post-treatment sampling in off-site disposal task.
Assumptions and Calculations:
1. Volume of consolidated TSCA PCB-contaminated soil (cy) = 747
2. Swell factor for soil upon excavation = 1.3
3. Cubic yards of unconsolidated soil (LCY) = 971
4. Density of unconsolidated soil = 1.1 tons/CY
5. Mass of unconsolidated soil = 1,068 tons
6. Concentration of PCBs in treated soil = 60 mg/kg
7. Mass of PCBs in soil = 128 Ib
8. Batch size = 250 CcY
9. Assume temporary storage for persulfate and lime (calcium hydroxide) will not be required.
10. Persulfate dosage rate for PCBs = 171 Ib/Ib PCBs
11. Persulfate dosage for soil oxidand demand= 2.0 Ib/ton soil
12. Persulfate demand for PCBs = 2195 Ib
13. Persulfate demand for soil = 2136 Ib
14. Persulfate required to treat contaminant and SOD (Ib) = 4331 b
15. Lime (CaOH) dosage rate = 0.2 Ib/lb persulfate
16. Lime required to activate persulfate = 866 b
17. Number of batches = 3.9
18. Number of batches during one treatment cycle = 4
19. Number of treatment cycles = 1
20. 5 days for setup, chemical addition, and mixing in treatment area, 1 day/week sampling thereafter.
21. Treatment duration (wks) = 8
22. Number of field days = 40
Service/Materials Unit Unit Cost Subtotal
Labor:
Site PM 320 $120.00 /hr $38,400.00
Site Superintendent 320 $115.00 /hr $36,800.00
QA (Sampling) Coordinator 320 $80.00 /hr $25,600.00
H&S Coordinator 320 $130.00 /hr $41,600.00
Equipment Operator 40 $406.00 /day $16,240.00
Equipment Operator 40 $406.00 /day $16,240.00
Laborer 40 $341.60 /day $13,664.00
Equipment:
Excavator 2 $7,500.00 /mo $15,000.00
Wheel Loader 2 $5,000.00 /mo $10,000.00
Office Trailer 2 $800.00 /mo $1,600.00
Porta Jon 2 $165.00 /mo $330.00
Generator 2 $510.00 /mo $1,020.00
P/U Truck 2 $750.00 /mo $1,500.00
Materials:
Persulfate 4,331 $1.41 /b $6,106.71
Calcium Hydroxide 866 $0.30 /Ib $259.80
Level C PPE 240 $35.00 /day $8,400.00
Analytical:
Tests During Treatment
pH meter 1 $1,800.00 /ea $1,800.00
persulfate field test kits 8 $125.00 /ea $1,000.00 1/wk
Subtotal $235,561
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 7)

6.0 Off-Site Disposal

Includes:

1. Disposal of non-TSCA PCB-contaminated (<50 ppm) soil at a municipal solid waste landfill.
2. Post treatment compliance sampling (PCBs, TAL metals, pH).

3. Analysis for off-site waste disposal.

4. Waste characterization and disposal sampling: 1 sample per 300 CY

5. Disposal facility daily capacity (tons) = 200 tons

6. Labor for disposal is included under excavation (concurrent operations)

Assumptions and Calculations:

1. Mass of untreated soil for disposal = 39,241 tons

1la. Bulk density of treated soil = 1.47 tons/LCY

1b. Mass of treated soil = 1,428 tons

1c. Tons of total soil for disposal = 40,669 tons incl. trt chemicals
2. Ca(OH), and persulfate added for soil treatment (tons) = 3

3. Total weight of soil and treatment chemicals for disposal (Ib) = 40,672

4. Non-haz waste transportation cost ($/hr) = 72

5. Non-haz waste disposal costs ($/ton) = 52 Erie County Landfill
6. Non-haz waste regulatory fees ($/ton) = 0 included in disposal
7. Number of crew = 3

8. Load capacity of a 20 ton truck (tons) =. 12

9. Travel duration (round trip) to non-haz landfill = 1.33 hrs

10. Loads of non-haz waste or trips = 3,390 trips

11. Output of front-end loader (cy/day) = 550

12. No. of wheel loaders = 1

13. Field days based on excavation/loading constraints = 74 based on total soil/loaders
16. Field days based on disposal facility daily capacity = 204

17. Number field days = 204

18. Volume of stormwater requiring off-site disposal (gal) = 20,000

19. Stormwater shall be analyzed for PCBs prior to transport.

20. At one sample per truckload, number of samples (ea) = 5

21. Standard work week is 5 days per week at 8 hours per day.
22. All lead contaminated soil is non-RCRA

Analytical:
Waste Characterization Sampling (Soil):
PCBs 122 $66.00 /ea $8,061.77
TCLP Metals 122 $110.00 /ea $13,436.28
pH 122 $10.00 /ea $1,221.48
Offf-Site Disposal Costs:
Transportation (Non-TSCA Waste) 4,509 $72.00 /hr $324,626.40 truck & driver
Disposal Cost (Non-TSCA waste) 40,672 $52.00 /ton $2,114,924.76 Erie County Landfill
Subtotal $2,462,271
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 6 of 7)

7.0 Site Restoration

Includes:

1. Backfill excavated areas with clean backfill.
2. Re-seed site.

3. Confirmation sampling of soil staging areas.

Assumptions and Calculations:

1. Volume of consolidated soil excavated (cy) = 28,188

2. Compaction factor = 1.15

3. Volume of soil required for backfill (cy) = 32,416

4. Cost of clean backfill soil delivered to site ($/cy) = 12

5. Output of front-end loader (cy/day) = 1,735

6. Field days required to backfill soil = 19

7. Number of field crew = 3

8. Upon completion of remedial action soil samples shall be taken within the laydown area to determine if any soll

removal is required.
9. The laydown area shall be divided into 4 quarters and a 5-point composite collected (4 samples total).

10. Number of soil samples (ea) = 4
11. Allow 1 week for reseeding site and road repair.
12. Task duration (days) = 19

13. Standard work week is 5 days per week at 8 hours per day.

Service/Materials Unit Unit Cost Subtotal
Labor:
Site PM 152 $120.00 /hr $18,240.00
Site Superintendent 152 $115.00 /hr $17,480.00
QA Coordinator 152 $80.00 /hr $12,160.00
H&S Coordinator 152 $130.00 /hr $19,760.00
Equipment Operator 19 $406.00 /day $7,714.00
Equipment Operator 19 $406.00 /day $7,714.00
Laborer 19 $341.60 /day $6,490.40
Reseeding 250 $80.00 /1000 sf $20,026.48
Road Repair 1 $50,000.00 /Is $50,000.00
Equipment:
Dozer 1.0 $3,500.00 /mo $3,500.00
Wheel Loader 1.0 $5,000.00 /mo $5,000.00
Office Trailer 1.0 $800.00 /mo $800.00
Porta Jon 1.0 $175.22 /mo $175.22
Generator 1.0 $170.35 /mo $170.35
P/U Truck 1.0 $1,800.00 /mo $1,800.00
Material:
Backfill 32,416 $12.00 /cy $388,994.40 delivered to site
Level D PPE 57 $10.00 /day $570.00
Analytical:
PCBs 4 $66.00 /ea $264.00
Shipping 4 $40.00 /ea $160.00
Subtotal $561,019
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 7 of 7)

8.0 Overall Cost

Total Capital Cost $4,714,700

Contingency (25%) $1,178,675
Contractor Oversight (5%) $235,735

Total Cost $6,129,100

*This is an order-of-magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the actual
project cost.
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Table 4-3

Alternative 4 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 6)

Alternative 4 SEH Acid Area No. 1
Excavation, Off-Site Incineration and Disposal Plum Brook Ordnance Works
Date: 10/20/2014

Scope:

. Prepare work plan, H&S plan, materials list, and procurement along with the final report
. Mobilize/demobilize equipment and personnel.

. Prepare site for remedial activity.

. Excavate contaminated soil, perform confirmation sampling & characterize waste.

. Off-site disposal.

. Site restoration.

NOoO O WNBE

. Demobilize equipment and personnel.

1.0 Work Plans and Procurement

Includes:

1. Labor to generate work plans, including engineering specifications and Health and Safety Plan, along with
the Final Report.

2. Procure equipment and materials.

Service Unit Unit Cost Subtotal
Work Plans and Final Report 1 $90,000.00 /Is $90,000.00
Procurement 1 $10,000.00 /ea $10,000.00
Subtotal $100,000

2.0 Mobilization/Demobilization of Equipment and Personnel

Includes:
1. Mobilization and demobilization of local equipment and personnel.
2. Set-up/tear down office trailer.

Assumptions:
1. Labor and equipment are available locally.
2. Pressure washer to be purchased for use during project.
Service/Materials Unit Unit Cost Subtotal

Labor/Equipment:

Mobe/Demobe 1 $5,000.00 /Is $5,000.00
Office Trailer (set up/tear down) 1 $500.00 /Is $500.00
Pressure Washer 1 $500.00 /s $500.00

Subtotal $6,000
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Table 4-3

Alternative 4 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 6)

3.0 Site Preparation

Includes:
1. Survey and mark proposed remediation area
2. Construction and maintenance of Erosion and Sediment Controls
3. Install/improve access road for transport of equipment
4. Clearing (medium brush without grubbing) will be performed.
5. Assumed mulch is not contaminated and small volume generated to be disposed on-site or with soil.
Assumptions and Calculations:
1. Area to be cleared (acres) = 15
2. Daily output clearing crew (acres/day) = 1
3. Days clearing contractor in field = 2
4. Silt Fence to be installed (If) = 1000
5. Daily ouput silt fencing crew (LF/day) = 500
6. Days silt fence crew in field = 2
7. Number of Hay Bales = 500
Service/Materials Unit Unit Cost Subtotal
Decontamination Pad 1 $10,000.00 LS $10,000.00
Road Improvement/Repair 1 $25,000.00 LS $25,000.00
Weigh Station 1 $5,000.00 LS $5,000.00
Contractor:
Site PM 4 $120.00 /hr $480.00
Site Superintendent 4 $115.00 /hr $460.00
QA (Sampling) Coordinator 4 $80.00 /hr $320.00
H&S Coordinator 4 $130.00 /hr $520.00
Equipment Operator 4 $406.00 /day $1,624.00
Laborer 4 $341.60 /day $1,366.40
Laborer 4 $341.60 /day $1,366.40
H&S Coordinator 4 $62.00 /hr $248.00
Subcontractor:
Surveying Crew 2 $2,000.00 /day $4,000.00
Bushhog 2 $500.00 /ac $1,000.00
Materials:
Field Instruments 1 $1,150.00 /wk $1,150.00
Silt Fencing 1,000 $1.60 /day $1,600.00
Hay Bales 500 $5.00 /ea $2,500.00
Surface Water Controls 1 $5,000.00 /Is $5,000.00
Subtotal $61,635
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Table 4-3

Alternative 4 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 6)

4.0 Excavation of Contaminated Soil

Includes:
1. Excavation of soil with contaminants exceeding remedial goals.
2. Direct load soil into intermodal rolloff containers
3. Collect confirmatory samples to verify extent of excavation.
Assumptions and Calculations:
1. Cubic yards of consolidated soil excavated (surf and sub) = 28,188
2. Swell factor for soil upon excavation = 1.3
3. Cubic yards of unconsolidated soil = 36,644
4. Density of unconsolidated soil (tons/cy) = 11
5. Mass of unconsolidated soil (tons) = 40,309
6. Excavator: hydraulic backhoe, 1 cy bucket.
7. Excavator production rate (cy/day) = 375
8. Days to excavate soil = 75
9. Rolloff capacity (cy) = 12
10. Number of rolloffs loaded per day = 31.25
11. Number of excavation crew = 5
12. Lineal foot of excavation per sidewall confirmation sample = 20 FT
13. Excavation area per floor confirmation sample = 400 SF
14. Resampling factor for confirmation sampling = 11
15. Number of excavation sidewall confirmation samples = 371
16. Number of excavation floor confirmation samples = 688
17. Number of confirmatory samples from excavated area = 1059
18. Excavation area = 250,331 SF
19. Perimeter of excavation area = 6,750 FT
Service/Materials Unit Unit Cost Subtotal
Labor:
Site PM 600 $120.00 /hr $72,000.00
Site Superintendent 600 $115.00 /hr $69,000.00
QA (Sampling) Coordinator 600 $80.00 /hr $48,000.00
H&S Coordinator 600 $130.00 /hr $78,000.00
Chemist (home office) 120 $75.00 /hr $9,000.00
Equipment Operator 75 $406.00 /day $30,450.00
Equipment Operator 75 $406.00 /day $30,450.00
Equipment Operator 75 $406.00 /day $30,450.00
Laborer 75 $341.60 /day $25,620.00
Laborer 75 $341.60 /day $25,620.00
Equipment:
Excavator 4 $7,500.00 /mo $30,000.00
Wheel Loader 4 $4,000.00 /mo $16,000.00 load rail cars
Wheel Loader 4 $4,000.00 /mo $16,000.00 unload rail cars
Water Tank 4 $180.00 /mo $720.00
Office Trailer 4 $800.00 /mo $3,200.00
Porta Jon 4 $165.00 /mo $660.00
Generator 4 $510.00 /mo $2,040.00
P/U Truck 4 $750.00 /mo $3,000.00
Analytical:
PCBs 1059 $66.00 /ea $69,894.00
Shipping 71 $40.00 /ea $2,824.00
Materials & Services:
Level D PPE 5 $10.00 /day $50.00
Subtotal $562,978
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Table 4-3

Alternative 4 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 6)
5.0 Off-Site Incineration and Disposal

Includes:

1. Highway transport of rolloff containers to CSX intermodal terminal in North Baltimore, OH.

2. Rail transport of intermodal containers via CSX/NS from N. Baltimore, OH to Port Arthur, TX.
3. Unload rolloffs and deliver to TSCA facility for incineration.

4. Incinerate PCB-contaminated soil at Veolia TSCA facility in Port Arthur, TX.

5. Analysis for off-site waste disposal.

6. Waste characterization and disposal sampling: 1 sample per 300 CY

Assumptions and Calculations:

1. Volume of consolidated soil = 28,188 CcY

2. Volume of unconsolidated soil = 36,644 CcY

3. Weight of total sail for incineration = 40,309 Tons

4. Weight capacity of 20CY intermodal rolloff = 20 Tons

5. Number of 20CY rolloffs required = 2,016

6. Number of 20CY intermodal rolloffs per doublestack railcar = 6

7. Number of railcars needed = 336

8. Roundtrip duration for rolloffs = 5 weeks

9. Rolloff rental = 2,326 months

10. Roundtrip duration for rail cars = 4 weeks

11. Rail car rental duration = 310 months

12. Truck haul distance (round trip) = 140 miles 3 hr drive time RT
13. Round trips per truck driver per day = 2 trips

14. Number of truck drivers = 16

15. Incineration at Veolia Environmental Services ($/ton) 480 Port Arthur, TX

16. Standard work week is 5 days per week at 8 hours per day.
17. All lead contaminated soil is non-RCRA

Service/Materials Unit Unit Cost Subtotal
Labor:
Truck Drivers 1200 $293.00 /day $351,600.00
Equipment:
Truck Rental 64 $1,800.00 /mo $115,200.00
20-CY Roll-Off Rental 2326 $300.00 /mo $697,800.00
Railcar Rental 310 $1,485.00 /mo $460,350.00
Materials:
Rolloff Liners 2016 $35.00 /ea $70,560.00
Analytical:
Waste Characterization Sampling (Soil):
PCBs 122 $66.00 /ea $8,061.77
TCLP metals 122 $110.00 /ea $13,436.28
Offf-Site Disposal Costs:
Offloading & Transport to TSCA Facility 2,016 $125.00 /rolloff $252,000.00 truck & driver
Incineration 40,309 $480.00 /ton $19,348,243.20 Veolia
Subtotal $21,317,251
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Table 4-3

Alternative 4 Cost Estimate
Acid Area No. 1 Feasibility Study
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 6)

6.0 Site Restoration

Includes:

1. Backfill excavated areas with clean backfill.
2. Re-seed site.

3. Confirmation sampling of soil staging areas.

Assumptions and Calculations:

1. Volume of consolidated soil excavated (cy) = 28,188

2. Compaction factor = 1.15

3. Volume of soil required for backfill (cy) = 32,416

4. Cost of clean backfill soil delivered to site ($/cy) = 12

5. Output of front-end loader (cy/day) = 1,735

6. Field days required to backfill soil = 19

7. Number of field crew = 3

8. Upon completion of remedial action soil samples shall be taken within the laydown area to determine if any soil

removal is required.
9. The laydown area shall be divided into 4 quarters and a 5-point composite collected (4 samples total).

10. Number of soil samples (ea) = 4
11. Allow 1 week for reseeding site and road repair.
12. Task duration (days) = 19

13. Standard work week is 5 days per week at 8 hours per day.

Service/Materials Unit Unit Cost Subtotal
Labor:
Site PM 152 $120.00 $18,240.00
Site Superintendent 152 $115.00 /hr $17,480.00
QA Coordinator 152 $80.00 /hr $12,160.00
H&S Coordinator 152 $130.00 /hr $19,760.00
Equipment Operator 19 $406.00 /day $7,714.00
Equipment Operator 19 $406.00 /day $7,714.00
Laborer 19 $341.60 /day $6,490.40
Reseeding 250 $80.00 /1000 sf $20,026.48
Road Repair 1 $50,000.00 /Is $50,000.00
Equipment:
Dozer 0.9 $3,500.00 /mo $3,150.00
Wheel Loader 0.9 $5,000.00 /mo $4,500.00
Office Trailer 0.9 $800.00 /mo $720.00
Porta Jon 0.9 $175.22 /mo $157.70
Generator 0.9 $170.35 /mo $153.32
P/U Truck 0.9 $1,800.00 /mo $1,620.00
Material:
Backfill 32,416 $12.00 /cy $388,994.40 delivered to site
Level D PPE 57 $10.00 /day $570.00
Analytical:
PCBs 4 $66.00 /ea $264.00
Shipping 4 $40.00 /ea $160.00
Subtotal $559,874

KN14\PBOW\AA1\FSA\Final\Tables\AA1_4-1_4-3\12/4/20147:54 AM




Ac

Table 4-3

Alternative 4 Cost Estimate
id Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 6)

7.0 Overall Cost

Total Capital Cost

Contingency (25%)
Contractor Oversight (5%)

Total Cost

$22,607,700

$5,651,925
$1,130,385

$29,390,000

*This is an order-of-magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the actual

project cost.
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ATTACHMENT A
LOCATIONS AND ANALYTICAL RESULTS
FOR ACID AREA 1 CHARACTERIZATION SAMPLES
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Table A-1
Lead Characterization of Acid Area 1 Soil for Disposal
Former Plum Brook Ordnance Works, Sandusky, Ohio

LOCATION_CODE AAT AAT-2 AA1-3 AA1-4a AA1-4b AAT-4c AA1-4d AA1-5
SAMPLE NO AA1-1 AA1-2 AA1-3 AA1-4A AA1-4B AA1-4C AA1-4D AA1-5
SAMPLE DATE 19-Sep-14 19-Sep-14 19-Sep-14 19-Sep-14 19-Sep-14 19-Sep-14 19-Sep-14 19-Sep-14
DEPTH 0-0Ft 0-0Ft 0-0Ft 0-0Ft 0-0Ft 0-0Ft 0-0Ft 0-0Ft
SAMPLE PURPOSE REG REG REG REG REG REG REG REG
Parameter | Units | TCLP Limit Result | VvQ Result | VvQ Result | VvQ Result | VvQ Result | VvQ Result | VQ Result | VQ Result | VvQ
METALS
Lead [ magkg | NA [ 385 ] 521 ] [ 119 ] 780 ] 365 | [ 159 ] [ 293 ] 348 [ 2630
TCLP
Lead TCLP | mg/L I 5.0 [ 0011 ] U 018 | [ 0011 ] U 047 ] 2.1 I [ 0018 ] J [ 0052 ] 0.02 ] J
GENERAL CHEMISTRY
% Solids | Percent | NA [ 779 ] 611 | [ 722 ] 728 | 796 | [ 758 ] [ 764 ] 802 | 658

TCLP - Toxicity Characteristic Leaching Procedure.

VQ - Validation qualifier.
NA - Not applicable.

ma/ka - Milligram(s) per kilogram.

mg/L - Milligram(s) per liter.

U - Not detected.

J - Analyte is positively identified; the reported value is estimated.
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APPENDIX A-1
SAMPLE COLLECTION LOGS
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Sample Collection Log

Project: Former Plum Brook Ordnance Works
Project No.  140606.19000000

Project Manager: Steven Downey

Location Code: AA1-] RFA / COC Number: P B 091 91 1 /4 ecet
Sample Number: AA1-1 Task: AAl_Soil

Sample Name: PB-AA1-1-SS-AA1-1-REG Collection Date: U~19-14

Sampling Method: Composite Collection Time: /6 & 8

Sampling Type: SS Sample Purpose: REG

Sampling Equipment:  Stainless Steel Trowel Start Depth: O

End Depth: 0.5 °

Sample Team: & W /J’ 54
Sample Matrix: Soil

QC Associations: ~ =——
Containers
Analytical Suite Fit Frtn Qty Size Units Type
Total Lead N A 1 4 0Z CWM
TCLP Lead N B 1 4 oz CWM

Comments Qm»«ﬂ[@. quﬁ e I 1§ & (O »—m;ah Sa__.ﬁ/e Lo»-ofs(’//n-/ §094 &v#m
/oMJ-\cms Wi A Aresa .

Sketch Location: Sr‘-h—f le Locatdns
65~ 03 SB-ib
S§-08 sk~ 1%
56—

Z ( \B G- (&
Logged BY / Date: (. \ s / L ONTA Reviewed BY /Date:
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Sample Collection Log

Project: Former Plum Brook Ordnance Works
Project No.  140606.19000000

Project Manager: Steven Downey

Location Code: AA1-2

Sample Number: AA1-2

Sample Name: PB-AA1-2-SS-AA1-2-REG

Sampling Method: Composite

Sampling Type: SS Sample Purpose: REG
Sampling Equipment:  Stainless Steel Trowel

Containers

Analytical Suite Flt Frtn Qty Size Units
Total Lead N AT 4 0Z
TCLP Lead N B ==l 4 0Z

Comments: $4n..o ({. AAL-2

RFA /COC Number: PB &9 /9 I4J4(’Cf‘
Task: AAl_Soil

Collection Date:  9~19-(4

Collection Time: [ & 1 b

Start Depth: — ©
End Depth: 6.5 ’

Sample Team: £ w/ / TB
Sample Matrix: Soil
QC Associations :

Type

CWM
CWM

S foeailous wisd A:»e,ml-

!5 4 ﬂ;‘h»dbf‘(?‘f" ;z_-—ﬁ(»'/c ‘UIMPI{P‘/?/ ﬂ/ 14\':\-\

Sketch Location:
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(. (/Q 91944
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| Sample Collection Log

Project: Former Plum Brook Ordnance Works
Project No.  140606.19000000

Project Manager: Steven Downey

Location Code: AA1-3 RFA /COC Number: P o191 4‘4g,"f'
Sample Number: AA1-3 Task: AA1_Soil

Sample Name: PB-AA1-3-SS-AA1-3-REG Collection Date: ]~ 19 - 14

Sampling Method: Composite Collection Time: 16| ©

Sampling Type: S8 Sample Purpose: REG

Sampling Equipment:  Stainless Steel Trowel Start Depth: O

7

End Depth: £, 5

Sample Team: & w / T3
Sample Matrix: Soil
QC Associations:

- %

Containers
Analytical Suite Fit Frtn Qty Size Units Type
Total Lead N oA SRR 4 0Z CWM
TCLP Lead N B sl 4 0Z CWM

Comments: §

s lpeatling wind ba Ares 3,

Sketch Location: Stvnp e Loeptions

| ss14  SB- 17

\ 452 e} SB" 2o
i ‘ 55-Lb

S (O™
Logged BY / Date: . 4 Reviewed BY /Date:




Sample Collection Log

Project: Former Plum Brook Ordnance Works
Project No.  140606.19000000

Project Manager: Steven Downey

Location Code: AA1-4a RFA /COC Number: PBOUTI A et
Sample Number: AA1-4a Task: AA1_Soil

Sample Name: PB-AA1-4a-SS-AAl-4a-REG Collection Date: 7-19-19

Sampling Method: Composite Collection Time: | €00

Sampling Type: SS Sample Purpose: REG

Sampling Equipment:  Stainless Steel Trowel Start Depth: 9

End Depth: _ ©, S J

Sample Team: £ W /-;T 2
Sample Matrix: Soil
QC Associations:

Containers
Analytical Suite Flt Frtn Qty Size Units Type
Total Lead N AN 4 0z CWM
TCLP Lead N Bkl 4 0Z CWM
Comments: ‘54 [ -4 [ I;J A wm-bpas."k Sd»»{’le u)wif.’fbc’,r/ ,»/50}'/ 141“«__
S locations witdh Areaa., : v
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Sample Collection Log

Project: Former Plum Brook Ordnance Works
Project No.  140606.19000000

Project Manager: Steven Downey

Location Code: AA1-4b
Sample Number: AA1-4b
Sample Name: PB-AA1-4b-SS-AA1-4b-REG
Composite

Sample Purpose: REG
Sampling Equipment:  Stainless Steel Trowel

Sampling Method:
Sampling Type: SS

Containers

Analytical Suite Flit Frtn Qty Size Units
Total Lead N AREREL] 4
N Bl 4

TCLP Lead

RFA /COC Number: PBONY 14 Acct
Task:  AA1_Soil

Collection Date: 1~ 149~ (4

Collection Time: [ 12

Start Depth: O
7/
End Depth: O, 8

Sample Team: £ w /:f 3
Sample Matrix: Soil
QC Associations: ——

Type
CWM
CWM
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Sample Collection Log

Project: Former Plum Brook Ordnance Works

Location Code: AAl1-dc
Sample Number: AA1-4c

Sample Name.: PB-AA1-4c-SS-AA1-4c-REG

Sampling Method: Composite

Sampling Type: SS Sample Purpose: REG
Sampling Equipment:  Stainless Steel Trowel

Analytical Suite Flt
Total Lead N
TCLP Lead N

Comments: Sa\w-p (e AAi* 4¢

Project No.

Frin Qty Size Units

140606.19000000

Project Manager: Steven Downey

RFA/COC Number: PBOA 1914 Ace+

Task:  AAl_Soil
Collection Date:  9-19~14
Collection Time: [ 1]

Start Depth: 0
End Depth: __¢. 5"

Sample Team: £ w/ /18

Sample Mafrix: Soil
QC Associations: T

Type
CWM
CWM
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Sample Collection Log

Project: Former Plum Brook Ordnance Works

Project No.

140606.19000000

Project Manager: Steven Downey

Location Code: AA1-4d
Sample Number: AA1-4d
PB-AA1-4d-SS-AA1-4d-REG
Composite

Sample Purpose: REG
Stainless Steel Trowel

Sample Name:
Sampling Method.:
Sampling Type: SS

RFA / COC Number: PB o119 14 .‘4¢CT
Task: AA1_Soil

Collection Date: "7-— =] ‘?

Collection Time: /& &4

Sampling Equipment: Start Depth: ©
7

End Depth: — ©. S

Lw /T8
Sample Matrix: Soil

Sample Team:

o =

QC Associations:

Containers
Analytical Suite Fit Frtn Qty Size Units Type
Tofal Lead N A 1 4 0zZ CWM
TCLP Lead N B 4 (174 CWM
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Sample Collection Log

Project: Former Plum Brook Ordnance Works
Project No.  140606.19000000

Project Manager: Steven Downey

Location Code: AA1-5 RFEA/COC Number: FB091414 Acet-
Sample Number: AA1-5 Task: AAl_Soil

Sample Name: PB-AA1-5-SS-AA1-5-REG Collection Date: ﬁw [ T -/ 4
Sampling Method: Composite Collection Time: |1 606

Sampling Type: SS Sample Purpose: REG

Sampling Equipment:  Stainless Steel Trowel Start Depth: O

End Depth: 0., S ’

Sample Team: __ £ W _/JB

Sample Matrix: Soil

QC Associations : e
Containers
‘Analytical Suite Fit Frin Qty Size Units Type
Total Lead N Al asng 0Z CWM
TCLP Lead N B 1 4 0Z CWM
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Sample Collection Log

Project: Former Plum Brook Ordnance Works
Project No.  140606.19000000

Project Manager: Steven Downey

Location Code: AA1-SB09 RFA/COC Number: PB011914- Acet
Sample Number: AA1-SB09 Task:  AA1_Soil

Sample Name: PB-AA1-SB09-SS-AA1-SB09-REG Collection Date: _9~11-14

Sampling Method: -Gem-pesi{eép/ Crrab Collection Time: __ [l O

Sampling Type: SS Sample Purpose: REG

Sampling Equipment:  Stainless Steel Trowel Start Depth: £

End Depth: 6.5 l

Sample Team: £ W /J' B
Sample Matrix: Soil
QC Associations: —

Containers

Analytical Suite Flit  Frtn Qty Size Units Type
Total Lead N A 1 4 (174 CWM
TCLP Lead N B 1 4 0Z CWM
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APPENDIX A-2
DATA QUALITY EVALUATIONS
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Table 1
Sample Cross-Reference
Acid Area 1
Former Plum Brook Ordnance Works
Sandusky, Ohio

Sample Sample Sample Sample Sample SDG
Type Location Number Date Purpose Number Laboratory
SS AAl-1 AAl-1 9/19/2014 REG FA18525 Accutest
SS AA1-2 AA1-2 9/19/2014 REG FA18525 Accutest
SS AA1-3 AA1-3 9/19/2014 REG FA18525 Accutest
SS AAl-4a AA1-4A 9/19/2014 REG FA18525 Accutest
SS AAl-4b AAl1-4B 9/19/2014 REG FA18525 Accutest
SS AAl-4c AA1-4C 9/19/2014 REG FA18525 Accutest
SS AAl-4d AA1-4D 9/19/2014 REG FA18525 Accutest
SS AA1-5 AA1-5 9/19/2014 REG FA18525 Accutest
SS AA1-SB-09 AA1-SB-09 9/19/2014 REG FA18525 Accutest

SS - Surface soil.
REG - Regular field sample.
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Table 2
Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works
Sandusky, Ohio

Reason Code

Description

01 Sample received outside of 4+/-2 degrees Celsius
lo1A Improper sample preservation
lo2 Holding Time Exceeded
l02A Extraction
lo2B Analysis
lo3 Instrument Performance - Outside Criteria
lo3A BFB
lo3B DFTPP
lo3C DDT and/or Endrin % breakdown exceeds criteria
lo3D retention time windows
lo3E Resolution
[lo4 Initial Calibration results outside specified criteria
lo4A Compound mean RRF<0.05
lo4B Compound %RSD>30
losaC Correlation Coefficient<0.995
los Continuing Calibration results outside specified criteria
lo5A Compound mean RRF<0.05
losB Compound %D>25
los Result qualified as a result of the 5x/10x blank correction
lo6A Method or Preparation Blank
loeB ICB or CCB
lo6C ER
lo6D TB
lo6E FB
lo7 Surrogate Recoveries outside control limits
lo7A Sample
lo7B Associated method blank or LCS
los MS/MSD/Duplicate results outside criteria
losA MS and/or MSD recovery not within control limits (accuracy)
losB %RPD outside acceptance criteria (precision)
09 Post Digestion Spike outside criteria (GFAA)
10 Internal Standards outside specified control limits
10A Recovery
10B Retention Time
11 Laboratory Control Sample recoveries outside specified control limits
11A Recovery
11B %RPD (if run in duplicate)
12 Interference Check Standard
13 Serial Dilution
14 Tentatively Identified Compounds
15 Quantitation
16 Multiple results available; alternate analysis preferred
17 Field duplicate RPD criteria exceeded
18 Percent difference between original and second column > 25%
19 Professional judgment was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radiological calibration
23 Radiological quantitation
24 Reported result and/or lab qualifier revised to reflect validation findings
999 See hard copy for details.
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Table 3
Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Acid Area 1
Former Plum Brook Ordnance Works
Sandusky, Ohio

Work Sample Reason Codes
Order Number Analysis Parameter VQ| R1 | R2| R3 | R4
FA18525 AAl1-4C TCLP Lead |Lead J 15
FA18525 AA1-5 TCLP Lead |Lead J 15

VQ - Validation Qualifier
R1 - First Reason Code
R2 - Second Reason Code
R3 - Third Reason Code
R4 - Fourth Reason Code

KN14\PBOW\AAL\FSA\Fina\APA\AppA-2_DQE\12/4/2014\8:02 AM




Table 4
Qualifier Definitions
Former Plum Brook Ordnance Works
Sandusky, Ohio

Qualifier Definition
Laboratory
B Indicates the analyte is found in associated method blank.
U Not detected. The compound/analyte was analyzed for, but not detected above the
Validation
J The compound/analyte was positively identified; the reported value is an estimated
concentration.
U Not detected. The compound/analyte was analyzed for, but not detected above the
associated reporting limit.
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APPENDIX A-3
CHAIN OF CUSTODY
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ACCUTEST LABORATORIES SAMPLE RECEIPT CONFIRMATION

ACCUTEST'S JOB NUMBER; f;\ 8528
DATEATIME RECEIVED; . Jo- 14 (@
METHOD OF DELIVERY:
AL NoMBERS: 4 A4S 2 397

Fi7] =

CLIENT:
> o
e AMNDDIYY 24:B0§

S
FEDEX @ ACCUTEST COURIER

PROJECT: Jdobths | 13 povow oo

oG8l

NUMBER OF COOLERS RECEIVED: —
GREYHOUND  DELIVERY  OTHER

COOLER INFORMATION
CUSTODY SEAL NOT PRESENT OR NOT INFACT
CHAIN OF CUSTORY NOT RECEIVED (COC)
ANALYSIS REQUESTED 18 UNCLEAR OR MISSING
SAMPLE DATES OR TIMES UNCLEAR OR MISSING
TEMPERATURE CRITERIA NOT MET

L[]

TRIP BLANK INFORMATION
TRIP BLANK PROVIDED
'TRIP BLANK. NOT PROVIDED
TRIF BLANK NOT ON COC.
TRIP BLANK INTACT
ERIP BLANK NOT INTACT
RECEIVED WATER TRIE KLANK
RECEIVED SOIL TRIP BLANK

LLT TR

MISCINFORMATION
NUMBER OF ENCORES ?  25-GRAM S CRAM
NUMBER OF 5035 FIELD K78 ?
'NUMBER OF LAS FILTERED METALS 2

SUMMARY OF COMMENTS:_[04 il

TEMPERATURE INFORMATION
IR THERM D L corrvacror_-+o: 4
OBSERVED TEMPS:__ 9.8 87,
CORRECTED TEMPS: R ) 3>
SAMPLE INFORMATION
INCORRECT NUMBER OF CONTAINERS USED
SAMPLE RECRIVED IMPROPERLY PRESERVED
lz‘%—SDPF;{ZlE]\”I’ VOLUMEF QR ANALYSIS
l):&'i’.l‘lS{’FIMXS DN COCDO :';«‘O“? MAYCH SAMPLE LAREL
105 ON COL BO NOT SATCH LAREL
VOU YIALS BAVE HEANSPACE (MACRO BURBLES)
BQ’?I’LES RECEIVED BUT ANALYSIS NOT REGUESTED
NOQ BOTYLES RECEIVED FOR A?\’ALYSS REQUESTED
DUNCLEAR FILTERING OR COMPOSITING INSTRUCTIONS
SAMPLE CONTAINER(S) RECEIVED BROKEN
{5035 FIELD KITS NOT R CEEVED WYTHIN 48 BOURS
.. JBULK VOA SOIL JARS NUT RECEIVED WITHIN 48 BOURS
- {% SOLIDS JAR NOT RECEIVED
RESIDUAL CHLORINE PRESENT
{AI‘A’!C)AIRU:: PO BPA S00 SERIES OR NORTH CARDLINA ORE YANIESS

.
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REVIEWER SIGNATURE/IDATE ﬁ/{f Ao T GT 1o

FA18525: Chain of Custody
Page 70f 11

| 76 of 1072
facocurTeEsT
FAigE2s | LAvaustasive




	Cover
	CB&I Transmittal Letter
	Distribution List

	DISCIPLINE SIGN-OFF REVIEW
	Addendum to the Feasibility Study for Acid Area 1.  FUDS Project No. G05OH001823 Updated Cost Tables
	UPDATED COST TABLES FOR ACID AREA 1 FEASIBILITY STUDY
	Table 4-1
	Table 4-2
	Table 4-3

	ATTACHMENT A
	FIGURE A-1
	Table A-1

	APPENDIX A-1
	SAMPLE COLLECTION LOGS

	APPENDIX A-2
	DATA QUALITY EVALUATIONS
	Table 1
	Table 2
	Table 3
	Table 4


	APPENDIX A-3
	CHAIN OF CUSTODY




