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Table 1-2. Water Level Elevations, December 11, 1996, The University of North Carolina at
Chapel Hill, Airport Road Waste Disposal Area, Chapel Hill, North Carolina.
Measuring Point Depth Groundwater
Monitor Elevation to Water Elevation
Well ID (ft, msl) (ft, toc) (ft, msl)
MW-1 483.11 10.67 472.44
MW-2 484 .30 11.72 472.58
MW-3 483.34 2.85 480.49
MW-4 472.18 9.10 463.08
MW-5 454.62 1.34 453.28
MW-6 472.55 5.06 467.49
*MW-7 475.01 5.78 469.23
*MW-9 476.25 5.77 470.48
*MW-11 472.78 15.30 457.48
MW-12 464.21 348 460.73
*MW-13 467.60 7.47 460.13
*MW-14 481.67 14.11 467.56
*MW-15 " 465.04 0.35 464.69
*MW-16 467.14 5.42 461.72
*MW-17 478.99 9.32 469.67
MW-18 467.96 4.52 463.44
MW-19 473.90 3.43 470.47
MW-20 475.03 9.98 465.05
*MW-21 463.28 2.18 461.10
MW-22 460.78 3.14 457.64
*MW-23 458.92 flowing 458.92+
*MW-24 465.32 1.95 463.37
MW-25 458.74 4.55 454.19
*MW-26 458.79 4.21 454.58
*MW-28 480.40 8.10 472.30
*MW-29 480.73 10.41 470.32
*MW-30 468.57 13.52 455.05
*MW-31 468.45 12.89 455.56
*MW-32 462.06 10.35 451.71
*MW-33 461.46 9.52 451.94
ft, toc Feet below top of casing.

ft, msl

Feet above mean

sea level.

Bedrock Wells - This designation indicates that the entire screened interval

is set in bedrock.
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Table 1-3. Summary of Detectable Soil Sample Analytical Results, January 1996, The University of North Carolina at

Chapel Hill, Airport Road Waste Disposal Area, Chapel Hill, North Carolina.

East-Central  Soil Sample ID: GP-2 GP-3 GP-5 SB-1 SB-2
North Carolina Depth: (6-8") 6-8") (4-5Y (3-59 (7-8.5"

Constituents Background’ Date Sampled: 1/27/96 1/28/96 1/28/96 1/27/96 1/27/96
Volatile Organics by USEPA
Method 8260 (ppb dw) —
Methylene chloride INA ND ND ND ND 10
Chloroform INA ND ND ND 8 20
Semivolatile Organics by USEPA
Method 8270 (ppb dw) INA ND ND ND ND ND
Metals by USEPA
Method 6010 (ppm dw)
Aluminum 100000 11800 6660 3960 11500 7380
Arsenic 6.5 2.11 1.24 1.58 2.84 1.57
Barium 700 46 26.3 30 45 283
Beryllium <1.00 0.953 ND ND ND 0.729
Calcium 7900 ND ND ND 2160 ND
Chromium 70 1.34 1.33 5.76 1l 1.52
Cobalt 45 ND ND ND 10.7 ND
Copper 30 15.1 3.8 15.2 25.6 8.88
Iron 30000 27900 13400 12700 18400 17200
Lead 365 3.88 241 6.74 16 2.69
Magnesium 6000 4460 726 1330 3440 2700
Manganese 250 181 28.1 92.1 295 | 135
Nickel 20 ND ND | 135 7.03 ND
Potassium 45000 2490 ND 591 ND ND
Selenium 0.30 ND ND ND ND
Sodium 57500 ND ND ND ND 683
Thallium INA 1.36 ND ND ND ND
Vanadium 325 36.6 17.3 11.5 433 25.3
Zinc 28 857 [ 309 [ 513 | 419 |
Cyanide by
Method 9010A (ppm dw)
Total Cyanide INA ND ND ND ND ND
Amenable Cyanide INA ND ND ND ND ND
ppm dw Parts per million equivalent to milligrams per kilogram on a dry weight basis.
ppb dw Parts per billion equivalent to micrograms per kilogram on a dry weight basis.
J Estimated; matrix spike recovery exceeds upper control limit.
ND Constituent was not detected.
NA Constituent was not analyzed.
INA Information not available.

]

Values obtained from USGS, 1984. Values represent elemental concentrations of a single soil sample
obtained from east-central North Carolina.
All boxed numbers represent data above background concentrations.
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Table 2-2. Maximum Observed Groundwater Contaminants and Pertinent Groundwater/Drinking Water
Standards, The University of North Carolina at Chapel Hill, Airport Road Waste Disposal Area,
Chapel Hill, North Carolina.

Maximum North Carolina s
. Observed Water Quality F\ildet“‘ls? ”’;k"(‘ig Remediation
Constituent of Interest Concentration in Standard a CI:/ICIE_I,? ar Goals®
i Groundwater (for Class GA/GSA)

VOLATILES:
Acetone 48,000 700 NA 700
Benzene 100,000 1 5 1
Chloroform 140,000 0.19 100? 0.19
Chlorobenezene 130] 50 100 50
Diethylether 240,000 NA NA NA
1,2-dichloroethane 2400 0.38 5 0.38
Methylene chloride 110,000 5 5 5
Trichloroethylene 2,200] 2.8 5 2.8
Toluene 950] 1000 1000 1000
1,1,2,2-Tetrachloroethane 1200 NA NA 0.167
Vinyl chloride 14] 0.015 .002 0.015
SEMI-VOLATILES:
Phenol 290 300 NA 300
INORGANICS:
Barium 333 2000 2000 2000
Chromium 283 50 100 50
Lead 19.8 15 NA 15
Nickel 70 100 100 100
Iron 2380 300 300° NA
Manganese 204 50 50° NA
Zinc 1700 2100 5000° 2100

1

2
3
4

NA Not available.
J Estimated value.

_ All concentrations are in parts per billion.
Maximum Contaminant Limit.
Standard for total trihalomethanes.
Secondary Drinking Water Standards.
Adapted from Table C-2, Groundwater Remediation Goals, Attachment C, Guidelines for Responsible Party
Voluntary Site Remedial Action, Inactive Hazardous Sites Program, October, 1996.
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Table 2-3.  Soil Remediation Goals, The University of North Carolina at
Chapel Hill, Airport Road Waste Disposal Area, Chapel Hill,
North Carolina.

Constituent of Interest Remediation Goals'
VOLATILES:

Acetone 1560
Benzene 22
Chloroform 100
Chlorobenezene 320
Diethyl Ether NA
1,2 dichloroethane 7
Methylene Chloride 85
Trichloroethylene 58
Toluene 3200
1,1,2,2 Tetrachloroethane 32
Vinyl Chloride 0.34

SEMI-VOLATILES:
Phenol 9400

All concentrations are in parts per million (ppm).

! Adapted from Table C-1, Soil Remediation Goals, Attachment C,
Guidelines for Responsible Party Voluntary Site Remedial Action,
Inactive Hazardous Sites Program, October, 1996.

NA  Not available.
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Table 2-5. Opinion of Probable Costs for SCA-1: No Action, The University of North Carolina at
Chapel Hill, Airport Road Waste Disposal Area, Chapel Hill, North Carolina.

Items/Description Cost
Annual Review Costs -
Collection of soil samples, analysis, and reporting $30,000
Contingency (20 percent) $6,000
Subtotal $36,000
TOTAL PRESENT WORTH COSTS $446,700

- Present-worth costs were estimated using a 7 percent discount factor for a project life of 30 years.
- Costs rounded to nearest $100.
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Table 2-6.  Opinion of Probable Costs for SCA-2: Excavation of Primary and Secondary Sources, Off-Site
Treatment, and Off-Site Disposal, The University of North Carolina at Chapel Hill, Airport

Road Waste Disposal Area, Chapel Hill, North Carolina.

Items/Description Cost

Site Preparation $38,400
Dewatering/Groundwater Treatment $172,150
Sheet Piling/Removal $143,300
Enclosure Rental/Setup $81,150
Excavation/Backfill $520,150
Vapor Phase Treatment $92,750
Miscellaneous Equipment Rental $265,000
Health and Safety $183,000
Transportation/Treatment/Disposal of Source Material $12,070,700
Subtotal $13,566,600

Engineering/Oversight $250,000
Contingency (20 percent) $2,713,300
TOTAL PRESENT WORTH COSTS $16,529,900

- Costs for contingency are rounded to nearest $100.

- Engineering/oversight costs are approximate and assumed to be between 15 percent and 30 percent of the

excavation costs, excluding transportation, treatment, and disposal.
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Table 2-7. Opinion of Probable Costs for SCA-3: Excavation of Primary Source and Off-Site Treatment/
Disposal, and In-Situ Volatilization of Secondary Source, The University of North Carolina at

Chapel Hill, Airport Road Waste Disposal Area, Chapel Hill, North Carolina.

Items/Description Cost
Primary Source Removal/Disposal
Site Preparation $38,400
Dewatering/Groundwater Treatment $133,150
Sheet Piling/Removal $77,600
Enclosure Rental/Setup $71,000
Excavation/Backfill $355,400
Vapor Phase Treatment (Excavation) $92,750
Miscellaneous Equipment Rental $229,250
Health and Safety $165,000
Transportation/Treatment/Disposal of Source Material $6,881,500
Secondary Source Treatment: In-Situ Mixing/Volatilization :
Test Pit $5,000
Pilot Scale Test $36,600
Full-Scale In-Situ Mixing/Volatilization $450,500
Vapor Treatment $50,600
Water Treatment/Disposal $9,500
Heailth and Safety $5,400
Post-Remediation Sampling $50,000
Miscellaneous $100,000
Subtotal $8,751,650
Engineering/Oversight $250,000
Contingency (20 percent) $1,750,300
TOTAL PRESENT WORTH COSTS $10,751,950

- Costs for engineering/oversight and contingency are rounded to nearest $100.

- Engineering/oversight costs are approximate and assumed to be between 15 percent and 30 percent of the

excavation and in-situ mixing costs, excluding transportation, treatment, and disposal costs.
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Table 2-8. Opinion of Probable Costs for SCA-4: In-Situ Volatilization and Solidification of Primary

and Secondary Sources, The University of North Carolina at Chapel Hill, Airport

Road Waste Disposal Area, Chapel Hill, North Carolina.

Ttems/Description Cost
Test Pit $25,000
Bench-Scale Test $15,000
Pilot Scale Test $47,000
Full-Scale In-Situ Mixing/Volatilization $2,417,300
Vapor Treatment $70,850
Water Treatment/Disposal $20,000
Health and Safety $5,400
Miscellaneous Equipment Rental $10,000
Post-Remediation Sampling $50,000
Miscellaneous $100,000
Subtotal 52,760,550
Engineering/Oversight $120,000
Contingency (20 percent) $552,100
TOTAL PRESENT WORTH COSTS $3,432,650

Notes:

- Costs for engineering/oversight and contingency are rounded to nearest $100.

- Engineering/oversight costs are approximate and assumed to vary between 20 percent and

35 percent of in-situ mixing/solidification costs, excluding contractors costs.
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Table 2-10. Opinion of Probable Costs for GWA-1: No Action, The University of North Carolina at Chapel Hil
Airport Road Waste Disposal Area, Chapel Hill, North Carolina.

Items/Description Cost
Annual Review Costs
Collection of 10 groundwater samples, analysis, and reporting $30,000
Contingency (20 percent) $6,000
Subtotal $36,000
TOTAL PRESENT WORTH COSTS $446,700
Notes:
- Present worth costs were estimated using a 7 percent discount factor for a project life of 30 years.
- Costs rounded to nearest $100.

g-\aprojectumivncinc0239.004\fs-rap\tables\2-SPOR XLS 2/19/97

GERAGHTY & MILLER, INC.
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Table 2-11. Opinion of probable costs for GWA-2: Groundwater Recovery, Air Stripping, Carbon Polishing,

and Disposal to Crow Branch Creek, UNC Chemical Waste Site, Chapel Hill, North Carolina

Items/Description Cost
Capital Costs N
Aquifer Pump Test and VER Pilot Test $40,000
Permitting $5,000
Total Capital Equipment Costs $89,700
Recovery Wells Installation (5 deep and S shallow wells) $169,100
Remedial System Construction (Treatment System, Piping, Electrical, etc.) $201,000
Subtotal $504,800
Engineering/Oversight (20%) $101,000
Contingency (20%) $101,000
Total Capital Costs $706,800
Operation, Maintenance, and Monitoring (OMM) Costs
First Year Costs
Analytical $22,800
Utilities $17,200
Liquid Phase Carbon Polishing System $6,000
Labor (Maintenance, Sampling, Monitoring) $34,000
Reporting $20,000
Contingency (20% of analytical, utilities, labor, & reporting) $20,000
Subtotal First Year Costs $120,000
Annual Costs (2nd Year Onwards)
Analytical $19,000
Utilities $17,200
Liquid Phase Carbon Polishing System $6,000
Labor (Maintenance, Sampling, Monitoring) $30,200
Reporting $20,000
Contingency (20% of analytical, utilities, labor, & reporting) $18,500
Sub-total Annual Costs (2nd Year Onwards) $110,900
Present -Worth of OMM Costs (Yr. 2 - 30) $1,496,200
TOTAL PRESENT WORTH CAPITAL AND OMM COSTS $2,203,000

NOTE:
- Costs for engineering/oversight and contingency are rounded to nearest $100.

- Present worth costs were estimated using a 7% discount factor for a project life of 30 years

g \aprojectumivnc\nc0239. 004\5-rap\tables\2-SPOR XLS /1997
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Table 2-12. Opinion of Probable Costs for GWA-3: Funnel-and-Gate for Hot-Spots Remediation, and

Conventional Groundwater Recovery of Bedrock, Air Stripping, Carbon Polishing, and
Disposal to Crow Branch Creek, UNC Chemical Waste Site,Chapel Hill, North Carolina.

Ttems/Description Cost
Capital Costs
Funnel-and-Gate System Construction $681,600
Aquifer Pump Test and VER Pilot Test $25,000
Permitting $5,000
Total Capital Equipment Costs $55,000
Recovery Wells Installation (4 deep wells) $170,700
Remedial System Construction (Treatment System, Piping, Electrical, etc.) $141,800
Subtotal $1,079,100
Engineering/Oversight (20%) $215,800
Contingency (20%) $215,800
Total Capital Costs $1,510,700
Operation, Maintenance, and Monitoring (OMM) Costs
First Year Costs
Analytical $23,800
Utilities $7,900
Liquid Phase Carbon Polishing $4,000
Labor (Maintenance, Sampling, Monitoring) $33,600
Reporting $28,000
Contingency (20% of analytical, utilities, 1abor, & reporting) $19,500
Subtotal First Year Costs $116,800
Annual Costs (2nd Year Onwards)
Analytical ' $8,500
Utilities $7,900
Liquid Phase Carbon Polishing $4,000
Labor (Maintenance, Sampling, Monitoring) $33,600
Reporting $28,000
Contingency (20% of analytical, utilities, labor, & reporting) $16,400
Subtotal Annual Costs (2nd Year Onwards) $98,400
Present-Worth of OMM Costs (Yr. 2 - 30) -$1,337,800
TOTAL PRESENT WORTH CAPITAL AND OMM COSTS $2,848,500

NOTE:
- Costs are rounded to nearest $100.

- Present worth costs were estimated using a 7% discount factor for a project life of 30 years

g:\aprojectiunivnc\nc0239.004\s-rap\tables\2-SPOR XLS  2/19/97
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Table 2-13. Opinion of Probable Costs for GWA-4: In-Situ Chemical Treatment of Hot Spots, and Recovery
Bedrock Groundwater Recovery, Air Stripping, Carbon Polishing, and Disposal to Crow Branch

Creek, UNC Chemical Waste Site,Chapel Hill, North Carolina

Items/Description

Capital Costs
In-Situ Chemical Oxidation

Workplan/Permitting
Bench-Scale Test

Pilot Test

Injection Wells Installation
Full-Scale Design/Implementation

Subtotal

Groundwater Recovery/Treatment System
Aquifer Pump Test
Permitting
Total Capital Equipment Costs
Recovery Wells Installation (4 deep wells)
Remedial System Construction (Treatment System, Piping, Electrical, etc.)

Subtotal

Engineering/Oversight (20% of Capital Costs)
Contingency (20% of Capital Costs)

Total Capital Costs

Operation, Maintenance, and Monitoring (OMM) Costs
First Year Costs

Analytical

Utilities

Liquid Phase Carbon Polishing

Labor (Maintenance, Sampling, Monitoring)

Reporting

Contingency (20% of analytical, utilities, labor, & reporting)

Subtotal First Year Costs

Annual Costs (2nd Year Onwards)
Analytical
Utilities
Liquid Phase Carbon Polishing
Labor (Maintenance, Sampling, Monitoring)
Reporting
Contingency (20% of analytical, utilities, labor, & reporting)
Subtotal Annual Costs (2nd Year Onwards)
Present-Worth of OMM Costs (Yr. 2 - 10)

TOTAL PRESENT WORTH CAPITAL AND OMM COSTS

$20,000

$5,000
$62,100
$63,500

$588,000

$738,600

$25,000
$3,000
$45,600
$136,600

$94,200

$304,400

$208,600

$208,600

$1,460,200

$23,800
$7,500
$6,000
$25,200
$20,000

$16,500

$99,000

$8,500
$7,500
$6,000
$25,200
$20,000

$13,400

$80,600

$833,100
$2,293,300

NOTE: - .
- Costs for engineering/oversight and contingency are rounded to nearest $100.

- Present worth costs estimated using a 7% discount factor for a life of 10 years for pump-and-treat system.
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