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Table 3.3- Delineation Levels 
 

Chemicals of Concern Ground Water 
(mg/L) 

Soil 
(mg/kg) 

Benzene 0.428 1.04 
Toluene 15.5 61.3 
Ethylbenzene 38.1 199 
o, m and p-Xylenes 10 15.7 
Methyl tertiary-butyl ether (MTBE) 1,240 1,240 
Benzo(a)anthracene 66.7 11 
Benzo(a)pyrene 12.7 1.1 
Benzo(b)fluoranthene 6.72 11 
Benzo(k)fluoranthene 2380 110 
Chrysene 715 1,100 
Dibenz(a,h)anthracene 35.3 1.1 
Indeno(1,2,3 –c,d)pyrene 202 11 
Naphthalene 2.22 54 

 
NOTE: TPH must be delineated to the action levels in Table 3.8, TPH Action Levels. 
 
3.9.2 Action Levels  

Use the complete exposure pathways to determine the appropriate action level table(s).  Use the 
data and information collected during the Tier 1 Investigation to determine the appropriate action 
level within each table.  Refer to the tables listed in Section 3.9.3, Action Level Tables for the 
ALs specific to each applicable pathway listed below. 

Drinking Water Scenario 
 
If ground water is determined to be drinking water, then compare the highest concentration of 
each of the COCs in soil and ground water to the ALs for the following pathways: 
 
 Direct Contact;  
 Ground Water Ingestion; 
 Ground Water to Outdoor Air;  
 Ground Water to Indoor Air; 
 Soil to Drinking Water Leaching; 
 Soil to Indoor Air; and  
 Soil to Outdoor Air. 

 
In addition to the above-mentioned pathways, TPH concentrations must also be compared to the 
action levels in Table 3.8, TPH Action Levels. 
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Non-Drinking Water Scenario 
 
If ground water is determined to be non-drinking water, then compare the highest concentration 
of each of the COCs in soil and ground water to the ALs for the following pathways: 
 
 Ground Water to Indoor Air; 
 Ground Water to Outdoor Air; 
 Direct Contact; 
 Soil to Indoor Air; 
 Soil to Outdoor Air; and 
 Soil to Non-Drinking Water Leaching. 

 
In addition to the above-mentioned pathways, TPH concentrations must also be compared to the 
action levels in Table 3.8, TPH Action Levels. 

No Ground Water Scenario 
 
If no ground water has been encountered, then compare the highest concentration of each of the 
COCs in soil to the ALs in the following pathways: 
 
 Direct Contact; 
 Soil to Outdoor Air; and 
 Soil to Indoor Air. 

 
3.9.3 Action Level Tables 

 
Table 3.4- Ground Water Ingestion Action Levels 

 

Chemicals of Concern Action Levels 

Benzene 0.005 
Toluene 1 
Ethylbenzene 0.7 
o, m and p-Xylenes 10 
Methyl tertiary-butyl ether (MTBE) 0.04 
Benzo(a)anthracene 0.00026 
Benzo(a)pyrene 0.0002 
Benzo(b)fluoranthene 0.00017 
Benzo(k)fluoranthene 0.0017 
Chrysene .047 
Dibenz(a,h)anthracene 0.0002 
Indeno(1,2,3-c,d)pyrene 0.00022 
Naphthalene 0.14 

       All chemical concentrations expressed in milligrams per liter (mg/L). 
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Tables 3.5- Ground Water to Indoor Air Action Levels 

 
Soil Class 1 

Ground Water to Indoor Air  
<15 Feet 15-30 Feet 31-50 Feet >50 Feet Chemicals of Concern 

Residential Non-Resid. Residential Non-Resid. Residential Non-Resid. Residential Non-Resid.
Benzene 4.28 26.80 4.28 26.80 4.34 27.20 4.42 27.70 
Toluene 155.00 2,510.00 155.00 2,520.00 157.00 2,550.00 160.00 2,600.00 
Ethylbenzene 381.00 6,180.00 381.00 6,180.00 387.00 6,270.00 393.00 6,380.00 
o, m and p-Xylenes 41.30 670.00 41.30 671.00 41.90 681.00 42.70 692.00 
MTBE* 12,400.00 200,000.00 12,400.00 201,000.00 12,600.00 204,000.00 12,800.00 208,000.00
Benzo(a)anthracene 667.00 4,170.00 668.00 4,180.00 683.00 4,270.00 701.00 4,390.00 
Benzo(a)pyrene 127.00 794.00 127.00 796.00 132.00 825.00 137.00 860.00 
Benzo(b)fluoranthene 67.20 421.00 67.30 421.00 68.40 428.00 69.60 436.00 
Benzo(k)fluoranthene 23,800.00 149,000.00 23,900.00 149,000.00 25,000.00 156,000.00 26,300.00 164,000.00
Chrysene 7,150.00 44,700.00 7,160.00 44,800.00 7,270.00 45,500.00 7,410.00 46,400.00 
Dibenz(a,h)anthracene 353.00 2,210.00 356.00 2,230.00 404.00 2,530.00 461.00 2,890.00 
Indeno(1,2,3-c,d)pyrene 2,020.00 12,600.00 2,030.00 12,700.00 2,100.00 13,100.00 2,190.00 13,700.00 
Naphthalene 22.20 359.00 22.20 360.00 22.50 365.00 22.90 372.00 

All chemical concentrations expressed in milligrams per liter (mg/L). 
*Methyl tertiary-butyl ether 
 
 
 

Soil Class 2 
Ground Water to Indoor Air  

<15 Feet 15-30 Feet 31-50 Feet >50 Feet Chemicals of Concern 
Residential Non-Resid. Residential Non-Resid Residential Non-Resid Residential Non-Resid

Benzene 4.29 26.80 4.29 26.90 4.38 27.40 4.49 28.10 
Toluene 155.00 2,520.00 155.00 2,520.00 159.00 2,570.00 162.00 2,640.00 
Ethylbenzene 382.00 6,190.00 382.00 6,200.00 390.00 6,330.00 399.00 6,480.00 
o, m and p-Xylenes 41.40 672.00 41.40 672.00 42.30 686.00 43.30 703.00 
MTBE* 12,400.00 201,000.00 12,400.00 201,000.00 12,700.00 206,000.00 13,000.00 211,000.00
Benzo(a)anthracene 669.00 4,180.00 670.00 4,190.00 689.00 4,310.00 712.00 4,450.00 
Benzo(a)pyrene 127.00 795.00 127.00 797.00 132.00 828.00 138.00 865.00 
Benzo(b)fluoranthene 67.40 422.00 67.50 422.00 69.00 432.00 70.80 443.00 
Benzo(k)fluoranthene 23,800.00 149,000.00 23,800.00 149,000.00 24,900.00 156,000.00 26,200.00 164,000.00
Chrysene 7,170.00 44,900.00 7,180.00 44,900.00 7,340.00 45,900.00 7,530.00 47,100.00 
Dibenz(a,h)anthracene 344.00 2,150.00 346.00 2,160.00 369.00 2,310.00 397.00 2,490.00 
Indeno(1,2,3-c,d)pyrene 2,020.00 12,700.00 2,030.00 12,700.00 2,110.00 13,200.00 2,200.00 13,800.00 
Naphthalene 22.20 360.00 22.20 361.00 22.70 369.00 23.30 378.00 

All chemical concentrations expressed in milligrams per liter (mg/L). 
*Methyl tertiary-butyl ether 
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Soil Class 3 

Ground Water to Indoor Air 
<15 Feet 15-30 Feet 31-50 Feet >50 Feet Chemicals of Concern 

Residential Non-Resid. Residential Non-Resid. Residential Non-Resid. Residential
Non-
Resid. 

Benzene 4.39 27.50 4.42 27.60 4.80 30.10 5.26 32.90 
Toluene 159.00 2,580.00 160.00 2,600.00 174.00 2,820.00 190.00 3,090.00 
Ethylbenzene 391.00 6,350.00 393.00 6,380.00 427.00 6,930.00 468.00 7,590.00 
o, m and p-Xylenes 42.40 688.00 42.70 692.00 46.40 752.00 50.80 824.00 
MTBE** 12,700.00 206,000.00 12,800.00 207,000.00 13,900.00 226,000.00 15,300.00 249,000.00
Benzo(a)anthracene 669.00 4,190.00 670.00 4,190.00 690.00 4,320.00 714.00 4,470.00 
Benzo(a)pyrene 126.00 789.00 126.00 790.00 129.00 804.00 131.00 822.00 
Benzo(b)fluoranthene 68.90 431.00 69.30 433.00 74.90 469.00 81.70 511.00 
Benzo(k)fluoranthene 23,500.00 147,000.00 23,600.00 147,000.00 23,900.00 150,000.00 24,400.00 153,000.00
Chrysene 7,330.00 45,800.00 7,360.00 46,100.00 7,960.00 49,800.00 8,660.00 54,200.00
Dibenz(a,h)anthracene 337.00 2,110.00 337.00 2,110.00 342.00 2,140.00 347.00 2,170.00 
Indeno(1,2,3-c,d)pyrene 2,010.00 12,600.00 2,010.00 12,600.00 2,050.00 12,800.00 2,090.00 13,100.00
Naphthalene 22.80 370.00 22.90 372.00 25.00 406.00 27.50 446.00 

All chemical concentrations expressed in milligrams per liter (mg/L). 
*Methyl tertiary-butyl ether 
 
 

 
Tables 3.6- Ground Water to Outdoor Air Action Levels 

 
Soil Class 1 

Ground Water to Outdoor Air Chemicals of Concern Residential Non-Residential Excavation Worker 
Benzene 818.00 515.00 5,520.00 
Toluene 32,500.00 53,100.00 68,800.00 
Ethylbenzene 82,700.00 135,000.00 175,000.00 
o, m, and p-Xylenes 8,560.00 14,000.00 18,100.00 
Methyl tertiary-butyl ether (MTBE) 758,000.00 >1E^+6 >1E^+6 
Benzo(a)anthracene 24,800.00 15,600.00 507,000.00 
Benzo(a)pyrene 7,680.00 4,840.00 157,000.00 
Benzo(b)fluoranthene 2,020.00 1,270.00 41,200.00 
Benzo(k)fluoranthene >1E^+6 >1E^+6 >1E^+6 
Chrysene 212,000.00 133,000.00 >1E^+6 
Dibenz(a,h)anthracene 78,400.00 49,400.00 >1E^+6 
Indeno(1,2,3-c,d)pyrene 123,000.00 77,200.00 >1E^+6 
Naphthalene 1,200.00 1,970.00 2,550.00 

All chemical concentrations expressed in milligrams per liter (mg/L). 
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Soil Class 2 

Ground Water to Outdoor Air Chemicals of Concern Residential Non-Residential Excavation Worker 
Benzene 860.00 541.00 5,800.00 
Toluene 34,000.00 55,600.00 72,000.00 
Ethylbenzene 86,300.00 141,000.00 183,000.00 
o, m and p-Xylenes 8,960.00 14,600.00 18,900.00 
Methyl tertiary-butyl ether (MTBE) 885,000.00 >1E^+6 >1E^+6 
Benzo(a)anthracene 31,600.00 19,900.00 645,000.00 
Benzo(a)pyrene 8,200.00 5,170.00 167,000.00 
Benzo(b)fluoranthene 2,720.00 1,710.00 55,500.00 
Benzo(k)fluoranthene >1E^+6 >1E^+6 >1E^+6 
Chrysene 286,000.00 180,000.00 >1E^+6 
Dibenz(a,h)anthracene 38,700.00 24,400.00 789,000.00 
Indeno(1,2,3-c,d)pyrene 131,000.00 82,400.00 >1E^+6 
Naphthalene 1,430.00 2,340.00 3,030.00 

All chemical concentrations expressed in milligrams per liter (mg/L). 
 
 
 
 

Soil Class 3 
Ground Water to Outdoor Air Chemicals of Concern Residential Non-Residential Excavation Worker 

Benzene 1,350.00 848.00 9,080.00 
Toluene 51,500.00 84,100.00 109,000.00 
Ethylbenzene 129,000.00 211,000.00 273,000.00 
o, m, and p-Xylenes 13,600.00 22,200.00 28,800.00 
Methyl tertiary-butyl ether (MTBE) >1E^+6 >1E^+6 >1E^+6 
Benzo(a)anthracene 33,000.00 20,800.00 673,000.00 
Benzo(a)pyrene 3,870.00 2,440.00 78,900.00 
Benzo(b)fluoranthene 9,560.00 6,020.00 195,000.00 
Benzo(k)fluoranthene 642,000.00* 405,000.00* >1E^+6 
Chrysene 991,000.00 625,000.00 >1E^+6 
Dibenz(a,h)anthracene 7,210.00 4,540.00 147,000.00 
Indeno(1,2,3-c,d)pyrene 61,500.00 38,700.00 >1E^+6 
Naphthalene 4,030.00 6,590.00 8,540.00 

All chemical concentrations expressed in milligrams per liter (mg/L). 
*Concentration listed in OAC 1301:7-9-13(J)(3) were incorrectly calculated.  The concentrations listed in the above 
table should be utilized. 
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Table 3.7- Direct Contact Action Levels 
 

Direct Contact Chemicals Of Concern Residential Non-Residential Excavation Worker 
Benzene 9.8 100 310 
Toluene 590 5,900 24,000 
Ethylbenzene 1,500 17,000 160,000 
o, m and p-Xylenes 660 6400 7,000 
Methyl tertiary-butyl ether (MTBE) 5,300 57,000 57,000 
Benzo(a)anthracene 11 63 810 
Benzo(a)pyrene 1.1 6.3 81 
Benzo(b)fluoranthene 11 63 810 
Benzo(k)fluoranthene 110 630 8,100 
Chrysene 1,100 6,700 41,000 
Dibenz(a,h)anthracene 1.1 6.7 41 
Indeno(1,2,3-c,d)pyrene 11 67 410 
Naphthalene 54 530 1,900 

All chemical concentrations expressed in milligrams per kilogram (mg/kg). 
 
 
 
 

Table 3.8- TPH Action Levels 
 

Petroleum Fraction Soil Class 1 Soil Class 2 Soil Class 3 
 Light Distillate Fraction (C6-C12) 1,000 5,000 8,000 
 Middle Distillate Fraction (C10-20) 2,000 10,000 20,000 
 Heavy Distillate Fraction (C20-C34) 5,000 20,000 40,000 

All chemical concentrations expressed in milligrams per kilogram (mg/kg).
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L o c k b o u r n e  A F B  R e m e d i a l  T e c h n o l o g i e s  E v a l u a t i o n  R e p o r t  

O c t o b e r  9 ,  2 0 1 2   I s s u e  1 ,  R e v . 0  

 
 
 
 
 
 
 
 
 

A p p e n d i x  C  
 

F i g u r e s  f r o m  P r e v i o u s  R e p o r t s  
 

 
 
A p p e n d i x  C - 1  
F i g u r e  3 .  S i t e  M a p  –  A O C  3  
F i g u r e  4 .  S i t e  U t i l i t i e s  a n d  C o n t o u r s  M a p  –  A O C  3  
F i g u r e  6 A .  C r o s s - S e c t i o n a l  L o c a t i o n  M a p  –  A O C  3  
F i g u r e  6 B .  G e o l o g i c  C r o s s  S e c t i o n  E - E ’  
 
A p p e n d i x  C - 2  
F i g u r e  4 .  S i t e  U t i l i t i e s  a n d  C o n t o u r s  M a p  –  A O C  8 / 9  
F i g u r e  5 .  S o i l  B o r i n g  a n d  W e l l  L o c a t i o n s  
F i g u r e  6 .  B o r i n g s  a n d  W e l l  L o c a t i o n s  –  A O C  8 / 9  
F i g u r e  9 .  C r o s s - S e c t i o n a l  M a p  –  A O C  8 / 9  
F i g u r e  1 0 .  G e o l o g i c  C r o s s  S e c t i o n  –  A O C  8 / 9  
 
A p p e n d i x  C - 3  
F i g u r e  1 - 3 .  A O C  1 1 / B l d g  1 0 7 6  L a y o u t  
F i g u r e  2 - 1 .  A O C  1 1 / B l d g  1 0 7 6  C o n t a m i n a n t  A r e a s  



 
 
 
 
 
 
 
 
 
 
 

Appendix C-1  
 

AOC 3 Boring and Well Location, Free Product Extent, and Cross 
Section Drawings  

 
From

Tier 2 Evaluation Report From Building 1045 Area  
AOC 3 prepared by Tetra Tech, August 2007 (Ref 3) 

  











 
 
 
 
 
 
 
 
 
 

Appendix C-2  
 

AOC 8/9 Boring and Well Location, Free Product Extent, and Cross 
Section Drawings  

 
From

Tier 2 Evaluation Report Form Building 1055 Area and Hydrant Pits Area, 
 AOC 8/9 prepared by Tetra Tech, September 2007 (Ref 4) 

  













 
 
 
 
 
 
 
 
 
 
 

Appendix C-3  
 

AOC 11 Boring and Well Location and Free Product Extent 
 Drawings  

 
From

Remedial Action Plan (RAP), Area of Concern (AOC) 11 Building 1076 Area 
Maxim Technologies, June 26, 2002 (Ref 15)  
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T e c h n o l o g y  C o s t  T a b l e s
 



Quantity Unit of 
Measure Unit Cost Extended Cost

Work Planning 1 LS 50000.00 50,000.00
Mobilization/Demobilization 1 LS 1,500.00 1,500.00
Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Surveying 1 LS 2,000.00 2,000.00
Bench scale testing 1 LS 30,000.00 30,000.00
Groundwater/Gas Sampling 4 EVENT 10,500.00 42,000.00
Fuel Fingerprinting 3 LS 210.00 630.00
Waste Disposal 8 DRUM 200.00 1,600.00
Reporting 1 LS 50,000.00 50,000.00
Site Restoration 1 LS 1,000.00 1,000.00

CAPITAL COST SUBTOTAL 194,730.00
Bid and Scope Contingencies (15%) 29,209.50
Permitting and Legal (5%) 9,736.50

TOTAL CAPITAL COST 233,676.00

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 418,146.00

*30 years, 5% interest

Table F-1

Natural Source Zone Depletion AOC 3
Cost Estimate



Quantity Unit of 
Measure Unit Cost Extended Cost

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Test Pits 1 LS 20,000.00 20,000.00
Clearing and Grubbing 0.1 AC 7,650.00 765.00
Surveying 1 LS 2,000.00 2,000.00
Temporary Fencing 1,400 LF 5.75 8,050.00
Decontamination Pad Construction 1,500 SF 3.00 4,500.00
Decontamination 1 LS 11,000.00 11,000.00

48,000 TON 7.00 336,000.00
Confirmation Samples (Clean) 25 EACH 300.00 7,500.00

21,800 TON 7.00 152,600.00
Soil Sampling

Characterization Samples (LF) 10 EACH 500.00 5,000.00
Soil Transportation (THR) 21,800 TON 10.00 218,000.00
Soil Disposal (THR) 21,800 TON 41.50 904,700.00
Structural Backfill 10,000 CY 25.00 250,000.00

32,000 CY 3.00 96,000.00
4,500 CY 10.00 45,000.00

4" Parking lot & Road Replacement 20,000 SF 4.50 90,000.00
Relocate Utilities 1,500 LF 60.00 90,000.00

1 LS 55,000.00 55,000.00
2.5 AC 2,500.00 6,250.00

Groundwater Monitoring (1-year) 4 LS 10,500.00 42,000.00
Prevailing Wages (10% Extra) 2,261,615.00 10% of Cost 0.10 226,161.50

CONSTRUCTION SUBTOTAL 2,590,526.50
Bid and Scope Contingencies (15%) 388,578.98
Permitting and Legal (5%) 129,526.33
Engineering Design and Construction Services (20%) 518,105.30

TOTAL CAPITAL COST 3,626,737.10

Reseed Disturbed  areas

General Backfill

Excavation Water Pump out & Treat

Table F-2
Cost Estimate

Excavation AOC 3

Excavate/Stockpile Soil

Excavate/Load Soil

Backfill Excavated Soil



Quantity Unit of 
Measure Unit Cost Extended Cost

Bench Scale Testing 1 LS 75,000.00 75,000.00
Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Clearing and Grubbing 0.1 AC 7,650.00 765.00
Surveying 1 LS 5,000.00 5,000.00
Temporary Fencing 1400 LF 5.75 8,050.00
Decontamination Pad Construction 1500 SF 3.00 4,500.00
Decontamination 1 LS 11,000.00 11,000.00
ISSM - Grout Additive 58100 CY 60.00 3,486,000.00
Laboratory Sampling

Confirmation Soil/GW Samples 58 EACH 225.00 13,050.00
Geotechnical Samples 75 EACH 250.00 18,750.00

General Backfill 10000 CY 10.00 100,000.00
Parking lot & Road Replacement 20000 SF 4.50 90,000.00
Relocate Utilities 1500 LF 60.00 90,000.00

2.5 AC 2,500.00 6,250.00
Groundwater Monitoring (1-year) 4 EVENT 10,500.00 42,000.00
Prevailing Wages 3,810,315.00 10% Cost 0.10 381,031.50

CONSTRUCTION SUBTOTAL 4,351,396.50
Bid and Scope Contingencies (15%) 652,709.48
Permitting and Legal (5%) 217,569.83
Engineering Design and Construction Services (20%) 870,279.30

TOTAL CAPITAL COST 6,091,955.10

Table F-3

In-Situ Soil Mixing with Grout Additive AOC 3
Cost Estimate

Reseed Disturbed  areas



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Temporary Fencing 1400 FOOT 5.75 8,050.00
Surveying 1 LS 5,000.00 5,000.00
Install Extraction Wells 443 WELL 2,000.00 886,000.00
Vapor Treatment Lease and Operations 36 MONTH 52,200.00 1,879,200.00
Recycling LNAPL 35200 GALLON (5.90) (208,000.00)
Site Restoration 1 LS 2,000.00 2,000.00
Prevailing Wages (10% Extra) 2,620,650.00 Cost 0.10 262,065.00

CONSTRUCTION SUBTOTAL 2,882,715.00
Bid and Scope Contingencies (15%) 432,407.25
Permitting and Legal (5%) 144,135.75
Engineering Design and Construction Services (20%) 576,543.00

TOTAL CAPITAL COST 4,035,801.00

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 4,128,527.04

*10 years, 5% interest

Table F-4
Multi-Phase Extraction AOC 3

Costs based on estimate provided by G.E.O. Inc. on February 2, 2012.



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Temporary Fencing 1400 FOOT 5.75 8,050.00
Surveying 1 LS 5,000.00 5,000.00
Install Extraction Wells 390 WELL 750.00 292,500.00
Install Heating Wells 975 WELL 750.00 731,250.00
Vapor Treatment Lease and Operations 20 MONTH 74,000.00 1,480,000.00
Recycling LNAPL 35200 GALLON (5.90) (208,000.00)
Site Restoration 1 LS 2,000.00 2,000.00
Prevailing Wages (10% Extra) 2,359,200.00 Cost 0.10 235,920.00

CONSTRUCTION SUBTOTAL 2,595,120.00
Bid and Scope Contingencies (15%) 389,268.00
Permitting and Legal (5%) 129,756.00
Engineering Design and Construction Services (20%) 519,024.00

TOTAL CAPITAL COST 3,633,168.00

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 3,685,122.00

*5 years, 5% interest

Table F-5
Multi-Phase Extraction with Heating AOC 3

Costs based on estimate provided by G.E.O. Inc. on February 2, 2012.



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 100,000.00 100,000.00
Surveying 1 LS 5,000.00 5,000.00
Temporary Fencing 1400 LF 5.75 8,050.00
Subsurface Installation 1 LS 651,200.00 651,200.00
Surface Install and Setup 1 LS 1,367,520.00 1,367,520.00
Remediation System Operations 1 LS 1,562,880.00 1,562,880.00
Drill Cuttings and Waste Disposal 1 LS 130,240.00 130,240.00
Electrical Utility Connection to PCU 1 LS 130,240.00 130,240.00
Electrical Energy Usage 1 LS 651,200.00 651,200.00
Carbon Usage, Trasportation, Regeneration 1 LS 130,240.00 130,240.00
Site Restoration 1 LS 2,000.00 2,000.00
Groundwater Monitoring (1-year) 4 EVENT 10,500.00 42,000.00
Prevailing Wages (10% Extra) 4,766,970.00 Cost 0.10 476,697.00

CONSTRUCTION SUBTOTAL 5,285,667.00
Bid and Scope Contingencies (15%) 792,850.05
Permitting and Legal (5%) 264,283.35
Engineering Design and Construction Services (20%) 1,057,133.40

TOTAL CAPITAL COST 7,399,933.80

Table F-6
Electrical Resistance Heating AOC 3



Quantity Unit of 
Measure Unit Cost Extended Cost

Work Planning 1 LS 50000.00 50,000.00
Mobilization/Demobilization 1 LS 1,500.00 1,500.00
Install Monitoring Wells 6 WELL 2,000.00 12,000.00
Install Gas Wells 3 NEST 1,500.00 4,500.00
Surveying 1 LS 2,000.00 2,000.00
Bench scale testing 1 LS 30,000.00 30,000.00
Groundwater/Gas Sampling 4 EVENT 10,500.00 42,000.00
Fuel Fingerprinting 3 LS 210.00 630.00
Waste Disposal 10 DRUM 200.00 2,000.00
Reporting 1 LS 50,000.00 50,000.00
Site Restoration 1 LS 1,000.00 1,000.00

CAPITAL COST SUBTOTAL 195,630.00
Bid and Scope Contingencies (15%) 29,344.50
Permitting and Legal (5%) 9,781.50

TOTAL CAPITAL COST 234,756.00

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 419,226.00

*30 years, 5% interest

Table F-7

Natural Source Zone Depletion AOC 8-9
Cost Estimate



Quantity Unit of 
Measure Unit Cost Extended Cost

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Test Pits 1 LS 20,000.00 20,000.00
Clearing and Grubbing 0 AC 7,650.00 0.00
Surveying 1 LS 2,000.00 2,000.00
Temporary Fencing 800 LF 5.75 4,600.00
Decontamination Pad Construction 1,500 SF 3.00 4,500.00
Decontamination 1 LS 11,000.00 11,000.00

2,700 TON 7.00 18,900.00
Confirmation Samples (Clean) 5 EACH 300.00 1,500.00

Excavate/Load Soil 2,700 TON 7.00 18,900.00
Soil Sampling

Characterization Samples (LF) 3 EACH 500.00 1,500.00
Soil Transportation (THR) 2,700 TON 10.00 27,000.00
Soil Disposal (THR) 2,700 TON 41.50 112,050.00
Structural Backfill 1,800 CY 25.00 45,000.00

1,800 CY 3.00 5,400.00
General Backfill 0 CY 10.00 0.00
Parking lot & Road Replacement 2400 SF 4.50 10,800.00
Relocate Utilities 0 LF 60.00 0.00

1 LS 20,000.00 20,000.00
0.3 AC 2,500.00 750.00

Groundwater Monitoring (1-year) 4 LS 10,500.00 42,000.00
Prevailing Wages 278,150.00 10% of Cost 0.10 27,815.00

CONSTRUCTION SUBTOTAL 393,715.00
Bid and Scope Contingencies (15%) 59,057.25
Permitting and Legal (5%) 19,685.75
Engineering Design and Construction Services (20%) 78,743.00

TOTAL CAPITAL COST 551,201.00

Reseed Disturbed  areas
Excavation Water Pump out & Treat

Table F-8
Cost Estimate

Excavation AOC 8-9

Excavate/Stockpile Soil

Backfill Excavated Soil



Quantity Unit of 
Measure Unit Cost Extended Cost

Bench Scale Testing 1 LS 75,000.00 75,000.00
Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Clearing and Grubbing 0 AC 7,650.00 0.00
Surveying 1 LS 5,000.00 5,000.00
Temporary Fencing 800 LF 5.75 4,600.00
Decontamination Pad Construction 1500 SF 3.00 4,500.00
Decontamination 1 LS 11,000.00 11,000.00
ISSM - Grout Additive 4444 CY 60.00 266,640.00
Laboratory Sampling

Confirmation Soil/GW Samples 6 EACH 225.00 1,350.00
Geotechnical Samples 12 EACH 250.00 3,000.00

Parking lot & Road Replacement 2400 SF 4.50 10,800.00
Relocate Utilities 0 LF 60.00 0.00

0.3 AC 2,500.00 750.00
Groundwater Monitoring (1-year) 4 EVENT 10,500.00 42,000.00
Prevailing Wages 317,540.00 10% Cost 0.10 31,754.00

CONSTRUCTION SUBTOTAL 476,394.00
Bid and Scope Contingencies (15%) 71,459.10
Permitting and Legal (5%) 23,819.70
Engineering Design and Construction Services (20%) 95,278.80

TOTAL CAPITAL COST 666,951.60

Table F-9

In-Situ Soil Mixing with Grout Additive AOC 8-9
Cost Estimate

Reseed Disturbed  areas



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Temporary Fencing 800 FOOT 5.75 4,600.00
Surveying 1 LS 3,000.00 3,000.00
Install Extraction Wells 60 WELL 2,000.00 120,000.00
Vapor Treatment Lease and Operations 36 MONTH 17,500.00 630,000.00
Recycling LNAPL 1800 GALLON (5.90) (11,000.00)
Site Restoration 1 LS 1,000.00 1,000.00
Prevailing Wages (10% Extra) 796,000.00 Cost 0.10 79,600.00

CONSTRUCTION SUBTOTAL 875,600.00
Bid and Scope Contingencies (15%) 131,340.00
Permitting and Legal (5%) 43,780.00
Engineering Design and Construction Services (20%) 175,120.00

TOTAL CAPITAL COST 1,225,840.00

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 1,318,566.04

*10 years, 5% interest

Table F-10
Multi-Phase Extraction AOC 8/9

Costs based on estimate provided by G.E.O. Inc. on February 2, 2012.



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Temporary Fencing 800 FOOT 5.75 4,600.00
Surveying 1 LS 3,000.00 3,000.00
Install Extraction Wells 45 WELL 1,265.00 56,925.00
Install Heating Wells 113 WELL 1,265.00 142,945.00
Vapor Treatment Lease and Operations 20 MONTH 24,000.00 480,000.00
Recycling LNAPL 1800 GALLON (5.90) (11,000.00)
Site Restoration 1 LS 1,000.00 1,000.00
Prevailing Wages (10% Extra) 725,870.00 Cost 0.10 72,587.00

CONSTRUCTION SUBTOTAL 798,457.00
Bid and Scope Contingencies (15%) 119,768.55
Permitting and Legal (5%) 39,922.85
Engineering Design and Construction Services (20%) 159,691.40

TOTAL CAPITAL COST 1,117,839.80

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 1,169,793.80

*5 years, 5% interest

Table F-11
Multi-Phase Extraction with Heating AOC 8/9

Costs based on estimate provided by G.E.O. Inc. on February 2, 2012.



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 100,000.00 100,000.00
Surveying 1 LS 5,000.00 5,000.00
Temporary Fencing 800 LF 5.75 4,600.00
Subsurface Installation 1 LS 99,200.00 99,200.00
Surface Install and Setup 1 LS 208,320.00 208,320.00
Remediation System Operations 1 LS 238,080.00 238,080.00
Drill Cuttings and Waste Disposal 1 LS 19,840.00 19,840.00
Electrical Utility Connection to PCU 1 LS 19,840.00 19,840.00
Electrical Energy Usage 1 LS 99,200.00 99,200.00
Carbon Usage, Trasportation, Regeneration 1 LS 19,840.00 19,840.00
Site Restoration 1 LS 1,000.00 1,000.00
Groundwater Monitoring (1-year) 4 EVENT 10,500.00 42,000.00
Prevailing Wages (10% Extra) 843,320.00 Cost 0.10 84,332.00

CONSTRUCTION SUBTOTAL 969,652.00
Bid and Scope Contingencies (15%) 145,447.80
Permitting and Legal (5%) 48,482.60
Engineering Design and Construction Services (20%) 193,930.40

TOTAL CAPITAL COST 1,357,512.80
Costs based on estimate provided by TRS Group, Inc. on November 23, 2011.

Table F-12
Electrical Resistance Heating AOC 8/9



Quantity Unit of 
Measure Unit Cost Extended Cost

Work Planning 1 LS 50000.00 50,000.00
Mobilization/Demobilization 1 LS 1,500.00 1,500.00
Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 4 NEST 2,000.00 8,000.00
Surveying 1 LS 2,000.00 2,000.00
Bench scale testing 1 LS 30,000.00 30,000.00
Groundwater/Gas Sampling 4 EVENT 10,500.00 42,000.00
Fuel Fingerprinting 3 LS 210.00 630.00
Waste Disposal 8 DRUM 200.00 1,600.00
Reporting 1 LS 50,000.00 50,000.00
Site Restoration 1 LS 1,000.00 1,000.00

CAPITAL COST SUBTOTAL 192,730.00
Bid and Scope Contingencies (15%) 28,909.50
Permitting and Legal (5%) 9,636.50

TOTAL CAPITAL COST 231,276.00

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 415,746.00

*30 years, 5% interest

Table F-13

Natural Source Zone Depletion AOC 11
Cost Estimate



Quantity Unit of 
Measure Unit Cost Extended Cost

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Test Pitting 1 LS 20,000.00 20,000.00
Clearing and Grubbing 0 AC 7,650.00 0.00
Surveying 1 LS 2,000.00 2,000.00
Temporary Fencing 900 LF 5.75 5,175.00
Decontamination Pad Construction 1,500 SF 3.00 4,500.00
Decontamination 1 LS 11,000.00 11,000.00

20,900 TON 7.00 146,300.00
Confirmation Samples (Clean) 10 EACH 300.00 3,000.00

Excavate/Load Soil 3,800 TON 7.00 26,600.00
Soil Sampling

Characterization Samples 5 EACH 500.00 2,500.00
Soil Transportation (THR) 3,800 TON 10.00 38,000.00
Soil Disposal (THR) 3,800 TON 41.50 157,700.00
Structural Backfill 2,500 CY 25.00 62,500.00

14,000 CY 3.00 42,000.00
General Backfill 0 CY 10.00 0.00
18" Parking lot & Road Replacement 25,200 SF 8.00 201,600.00
Relocate Utilities 1,000 LF 60.00 60,000.00
Relocate AVGAS AST 1 LS 100,000.00 100,000.00

1 LS 35,000.00 35,000.00
0.4 AC 2,500.00 1,000.00

Groundwater Monitoring (1-year) 4 LS 10,500.00 42,000.00
Prevailing Wages 913,375.00 10% of Cost 0.10 91,337.50

CONSTRUCTION SUBTOTAL 1,072,212.50
Bid and Scope Contingencies (15%) 160,831.88
Permitting and Legal (5%) 53,610.63
Engineering Design and Construction Services (20%) 214,442.50

TOTAL CAPITAL COST 1,501,097.50

Reseed Disturbed  areas

Table F-14
Cost Estimate

Excavation AOC 11

Excavate/Stockpile Soil

Backfill Excavated Soil

Excavation Water Pump out & Treat



Quantity Unit of 
Measure Unit Cost Extended Cost

Bench Scale Testing 1 LS 75,000.00 75,000.00
Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Clearing and Grubbing 0 AC 7,650.00 0.00
Surveying 1 LS 5,000.00 5,000.00
Temporary Fencing 900 LF 5.75 5,175.00
Decontamination Pad Construction 1500 SF 3.00 4,500.00
Decontamination 1 LS 11,000.00 11,000.00
ISSM - Grout Additive 19000 CY 60.00 1,140,000.00
Laboratory Sampling

Confirmation Soil/GW Samples 25 EACH 225.00 5,625.00
Geotechnical Samples 45 EACH 250.00 11,250.00

18" Parking lot & Road Replacement 25200 SF 8.00 201,600.00
Relocate Utilities 1000 LF 60.00 60,000.00

0.4 AC 2,500.00 1,000.00
Groundwater Monitoring (1-year) 1 LS 10,500.00 10,500.00
Prevailing Wages 1,442,275.00 10% Cost 0.10 144,227.50

CONSTRUCTION SUBTOTAL 1,694,877.50
Bid and Scope Contingencies (15%) 254,231.63
Permitting and Legal (5%) 84,743.88
Engineering Design and Construction Services (20%) 338,975.50

TOTAL CAPITAL COST 2,372,828.50

Table F-15

In-Situ Soil Mixing with Grout Additive AOC 11
Cost Estimate

Reseed Disturbed  areas



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Temporary Fencing 800 FOOT 5.75 4,600.00
Surveying 1 LS 3,000.00 3,000.00
Install Extraction Wells 60 WELL 2,000.00 120,000.00
Vapor Treatment Lease and Operations 36 MONTH 32,800.00 1,180,800.00
Recycling LNAPL 6400 GALLON (5.90) (38,000.00)
Site Restoration 1 LS 1,000.00 1,000.00
Prevailing Wages (10% Extra) 1,319,800.00 Cost 0.10 131,980.00

CONSTRUCTION SUBTOTAL 1,451,780.00
Bid and Scope Contingencies (15%) 217,767.00
Permitting and Legal (5%) 72,589.00
Engineering Design and Construction Services (20%) 290,356.00

TOTAL CAPITAL COST 2,032,492.00

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 2,125,218.04

*10 years, 5% interest

Table F-16
Multi-Phase Extraction AOC 11

Costs based on estimate provided by G.E.O. Inc. on February 2, 2012.



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 20,000.00 20,000.00
Temporary Fencing 800 FOOT 5.75 4,600.00
Surveying 1 LS 3,000.00 3,000.00
Install Extraction Wells 193 WELL 750.00 144,750.00
Install Heating Wells 484 WELL 750.00 363,000.00
Vapor Treatment Lease and Operations 20 MONTH 59,000.00 1,180,000.00
Recycling LNAPL 6400 GALLON (5.90) (38,000.00)
Site Restoration 1 LS 3,000.00 3,000.00
Prevailing Wages (10% Extra) 1,708,750.00 Cost 0.10 170,875.00

CONSTRUCTION SUBTOTAL 1,879,625.00
Bid and Scope Contingencies (15%) 281,943.75
Permitting and Legal (5%) 93,981.25
Engineering Design and Construction Services (20%) 375,925.00

TOTAL CAPITAL COST 2,631,475.00

ANNUAL MONITORING
Groundwater/Gas Sampling 1 LS 12,000.00 12,000.00

PRESENT WORTH TOTAL* 2,683,429.00

*5 years, 5% interest

Table F-17
Multi-Phase Extraction with Heating AOC 11

Costs based on estimate provided by G.E.O. Inc. on February 2, 2012.



Quantity Unit of 
Measure Unit Cost Extended Cost

Install Monitoring Wells 3 WELL 2,000.00 6,000.00
Install Gas Wells 5 NEST 2,000.00 10,000.00
Investigative Sampling

Groundwater Sampling and Analysis 10 EACH 400.00 4,000.00
LNAPL Sampling and Analysis 3 EACH 800.00 2,400.00
Soil Gas Sampling and Analysis 2 EACH 3,000.00 6,000.00

Mob/Demob Equipment/Personnel 1 LS 100,000.00 100,000.00
Surveying 1 LS 5,000.00 5,000.00
Temporary Fencing 900 LF 5.75 5,175.00
Subsurface Installation 1 LS 282,200.00 282,200.00
Surface Install and Setup 1 LS 592,620.00 592,620.00
Remediation System Operations 1 LS 677,280.00 677,280.00
Drill Cuttings and Waste Disposal 1 LS 56,440.00 56,440.00
Electrical Utility Connection to PCU 1 LS 56,440.00 56,440.00
Electrical Energy Usage 1 LS 282,200.00 282,200.00
Carbon Usage, Trasportation, Regeneration 1 LS 56,440.00 56,440.00
Site Restoration 1 LS 3,000.00 3,000.00
Groundwater Monitoring (1-year) 4 EVENT 10,500.00 42,000.00
Prevailing Wages (10% Extra) 2,145,195.00 Cost 0.10 214,519.50

CONSTRUCTION SUBTOTAL 2,373,314.50
Bid and Scope Contingencies (15%) 355,997.18
Permitting and Legal (5%) 118,665.73
Engineering Design and Construction Services (20%) 474,662.90

TOTAL CAPITAL COST 3,322,640.30
Costs based on estimate provided by TRS Group, Inc. on November 23, 2011.
This cost estimate does not account for the removal of the source of contamination.

Table F-18
Electrical Resistance Heating AOC 11


