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3 VCM EXCAVATION AND SAMPLING ANALYTICAL 
RESULTS 

Petroleum hydrocarbon contamination exceeding the NMED allowable limit for diesel (880 
mg/kg) at the site was limited to a small area west northwest of the former UST location and 
from soils samples collected during the site investigations and was present at depths ranging 
from 3 to 8 ft bgs. The 880 mg/kg action level for PCS is found listed in Table 2 of the NMED 
Residential Direct Exposure Limit for diesel fuel in the TPH Screening Guidelines, June 24, 
2003 (Appendix E to the VCM Work Plan, Bhate, 2004). 

3.1 Pre-Excavation Activities 
Before excavation and other site activities began, several pre-construction documents and 
approvals were required. These included a Form 332 approval, dig permit with utility 
clearances, site security measures, and facility manager notification of the intended operations. 
Excavation activities were coordinated with the Base installation support services through the 
49th Civil Engineering Squadron/Combat Engineer Vehicle (CES/CEV). 

3.1.1 AF Form 332 
The initial completed and approved Air Force Form (AF Fm) 332, was obtained on March 25, 
2004, for the expanded site investigation activities conducted in April 2004. The work order 
described the activities taking place at the location. Also, the AF Fm 332 was the mechanism by 
which the utility clearance/dig permit was authorized. Because the actual excavation activities 
did not commence until November 2004, the AF Fm 332 and dig permit were renewed on 
October 15, 2004. 

3.1.2 Dig Permit/Utility Clearances 

As noted above, utility clearance approvals were completed by the appropriate HAFB utility 
office. Upon receipt of the approved/renewed dig permit with the utility clearances, a site walk
through was conducted to confirm the dig permit authorizations and any required changes were 
noted. 

3.1.3 Field Variance 

On October 15, 2004, a Field Variance to modify the VCM Work Plan submitted by Bhate, dated 
June 2004, was initiated (Appendix B). In a letter dated August 30, 2004, NMED requested that 
two sidewall confirmation samples be collected from any side wall that is over 18 feet in length 
and that samples be biased toward areas with the greater potential for contamination. The VCM 
Work Plan stated that one sample would be collected every 20 linear feet. Also, the VCM Work 
Plan stated that excavated soil to be used as backfill would be sampled one for every 100 cubic 
yards (cy). NMED suggested sampling once per every 200 cy. The variance to the VCM Work 
Plan took effect on October 18, 2004. 

Bhate Project No.: 9030072.03 January 2006 3-1 
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Excavation of the PCS impacted soils began on November 2, 2004, and was completed on 
November 5, 2004. Activities were conducted in accordance with the VCM Work Plan (Bhate, 
2004) and the variance dated October 18, 2004. Photographs of the VCM activities are included 
as Appendix C. 

In the VCM Work Plan (Bhate, 2004), the total impacted soils were estimated at less than 300 cy. 
Once the contaminated area was excavated, the width of the impacted soils was much narrower 
than anticipated. Therefore, the actual total impacted yardage excavated was 90 cy. The limits 
of the final excavation are shown on Figure 6. 

Groundwater in the area of the excavation is 7.5 feet below land surface. The vertical extent of 
the excavation was 7 feet below land surface. The limited amount of groundwater in the 
excavation did not have a sheen or other visible signs of contamination. 

3.2.1 Demolition 

Excavation of PCS required demolition of part of the brick wall surrounding the current AST 
courtyard and part of the pedestrian sidewalk. Therefore, Mesa Verde Enterprises, Alamogordo, 
New Mexico, mobilized to the site on November 1, 2004, to conduct the demolition. 

3.2.2 Soil Excavation and Segregation 

The overburden soils are those which have historically demonstrated no contamination and the 
source of the contamination is not from a surface release. These soils were carefully removed 
and transported directly to the FT -31 Landfarm for storage in Cell B-3 until confirmation 
sampling results were obtained and the excavation could be backfilled. This was done because 
of the limited space around the BHUST site, and so that the ambulance driveway would remain 
unrestricted. The un-impacted overburden stockpiled for reuse was 90 cy. 

PCS impacted soils were removed from the excavation, loaded directly into trucks, and 
transported to the FT -31 Landfarm for treatment. Soils were deposited in Landfarm Treatment 
Cell B-4. Once the excavation was open, impacted soils in the smear zone were in a much 
narrower band than anticipated. Total impacted soils excavated at the BHUST site were 90 cy. 

3.3 Confirmation Soil Sampling and Analytical Procedures 
Soil samples were collected from the sidewalls of the excavation, the stockpiled soils, and the 
impacted soils treated in the landfarm in accordance with the VCM Work Plan (Bhate, 2004), the 
variance dated October 18, 2004, and the Basewide QAPP (Bhate, 2003b ). 

To determine the effectiveness of the VCM, initial confirmation soil samples were collected 
from the sidewalls of the excavations on November 4, 2004, at a frequency of one sample per 20 
linear feet of sidewall. If the sidewall was greater than 18 feet in length, two sidewall samples 
were collected. A total of 8 initial sidewall samples were collected from the excavation at 7 feet 
bgs. Sidewall confirmation samples were analyzed by the offsite laboratory for the following: 
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• TPH as DRO, gasoline-range organics (GRO), and oil-range organics (ORO) by 
Environmental Protection Agency (EPA) Method 8015 Modified 

• Volatile organic compounds (VOCs) by EPA Method 8260B 

• Semi-volatile organic compounds (SVOCs) by EPA Method 8270C 

One soil sample was collected from the stockpiled overburden soil. The variance for the VCM 
Work Plan stated that one sample per 200 cubic yards would be collected to determine the 
appropriate classification of the soil. Since the overburden soil was only 90 cy, one sample was 
collected on November 15, 2004. The sample was submitted to the offsite laboratory and 
analyzed for TPH by EPA Method 8015 Modified, VOCs by EPA Method 8260B, and SVOCs 
by EPA Method 8270C. 

One soil sample was also collected from the landfarmed soils on November 4, 2004. These soils 
were sampled again on December 7, 2004, after treatment in the FT-31 landfarm. The sample 
was submitted to the offsite laboratory and analyzed for TPH by EPA Method 8015 Modified, 
VOCs by EPA Method 8260B, and SVOCs by EPA Method 8270C. 

3.4 Confirmation Soil Sampling and Analytical Results 
Soil samples were analyzed by Associated Laboratories, Orange, California. Copies of 
laboratory reports and data validation findings are provided in Appendix D. 

3.4.1 Excavation Sidewall Soil Analytical Results 

Confirmation samples were collected at a total of nine locations at a depth of 7 feet bgs (Figure 
7). Samples were collected according to the protocol presented in Section 4 of the VCM Work 
Plan (Bhate, 2004 ). Due to high field-screening readings in the area of sidewall sample SW01-7, 
the area was over excavated and then sample SW09-7 was collected to confirm the limits of the 
excavation. Laboratory analytical results from sample SWO 1-7 showed that the TPH 
concentration, 711 mg/kg, did not exceed the SSL of 880 mg/kg; however, TPH concentration in 
sample SW09-7 was much lower than SWO 1-7 at 267 mg/kg. 

The results of the sidewall sampling for the BRUST excavation confirmation samples are 
presented in Table 3-1 and summarized in Figure 7. 

3.4.2 Stockpile Analytical Results 

One soil sample was collected from the stockpiled overburden soil, HUST -OB. Concentrations 
of TPH were below the SSLs for residential soil; therefore, the soils were used as backfill in the 
excavation. Analytical results are summarized for the additional confirmation samples in Table 
3-2. 

3.4.3 Stockpile Analytical Results 

One soil sample was collected from the PCS impacted soil, FLHUST-LlB4P. The concentration 
of TPH in the sample was above the SSL. After treatment in the landfarm, the soils were 
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resampled. TPH was detected in sample FLHUST-L1B4R-l.O at a concentration below the SSL. 
Analytical results are summarized for the additional confirmation samples in Table 3-2. 

3.5 Site Restoration 
Site restoration activities for the project began on November 5, 2004, with backfilling the 
excavation with clean soil stockpiled during the excavation and additional base reuse material as 
needed. The backfill was compacted with a small remote controlled vibrating compactor. 

3.5.1 Compaction 

Borrow soil from the HAFB reuse area was used as additional fill to backfill the excavation to 
within 1 foot of final grade. Compaction testing was conducted by Southwest Engineering, Inc., 
Las Cruces, New Mexico. Three compaction samples were collected on November 8, 2004. 
Each sample passed the compaction requirement of 9 5%. The final 1-foot lift was backfilled on 
November 9, 2004, and three additional compaction samples were collected from the final grade. 
Each sample passed the 95% compaction requirement. Copies of the compaction testing results 
area included as Appendix E. 

3.5.2 Sidewalk Reconstruction 

The sections of sidewalk which were removed prior to the excavation were replaced using 
similar construction methods and matched in appearance to that which was removed. The design 
and construction, inclusive of materials, were completed by matching of the new sidewalk to the 
existing sidewalk. 

3.5.3 Brick and Mortar Privacy Wall 

The sections of the brick and mortar privacy wall which were removed prior to the excavation 
were replaced with similar construction and matched in appearance to that which was removed. 
The design and construction, inclusive of materials, were completed by matching of the new 
privacy wall to the existing privacy wall. 

3.5.4 Grass Areas 

The areas of grass or landscape materials which were removed or damaged during the excavation 
were replaced with similar design and matched in appearance to that which was removed. 

3.5.5 Asphalt Parking Area 

The area of vehicle parking which was removed or damaged during the excavation was replaced 
with similar construction and matched in appearance to that which was removed. The design and 
construction, inclusive of materials, was completed by matching of the new paved area to the 
existing paved area. 
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3.6 PCS Transportation and Disposal 
R&R Environmental, Inc., Alamogordo, New Mexico, transported approximately 90 cy of PCS 
in excess of 880 mg!kg to the FT-31 Landfarm facility on HAFB. Approximately 90 cy of 
uncontaminated overburden soils were also transported to the landfarm area for temporary 
storage. The waste manifest (list of truck runs) for contaminated and overburden soil from the 
excavation is presented in Appendix F. 
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le 3.1 
Side Wall Confirmation Samples 

Hollomar'h.._...?'orce Base 
Alamogordo, New Mexico 

NMED - New Mexico Environment Department; SSL- Soil Screening Level 

SSL for C10- C32 are averaged TPH values of Diesel#2/crankcase oil, #3 and #6 fuel oil, and Kerosene and jet fuel in the NMED 
TPH Screening Guidelines. 

SSL for VOCs are from the NMED, Technical Background Document for Development of Soil Screening Levels, Revision 2.0, 
February 2004. 

For napthalene the first value was derived from Method 8270 and the second value from Method 8260. 

J denotes value between MDL and Detection Limtt for Reporting (DLR). 

• Saturated concentration was used. 

•• SSL values were calculated using equations provided in NMED, Technical Background Document for Development of Soil 
Screening Levels. 

Values in bold exceeded SSL. 
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Side Wall Confirmation Samples 

Chemical 
NMED SSL 

Residential I Commercial 

Date Sampled I 
[Carbon Chain l~g/kg) 'c\j( <k ''9-. '.·"'. ,., 
Method 8015 <I • ,#\ . 

COG· C10 NA NA 

C10 • C22 

C22 • C36 

Total (C10 - C36) 893 2,233 

l'tolatile Org ... nfcl~ompounds (1191~bJ, ·• *::(~ . ./c•' .. 
Method 82608 .J .< < :· 

1 ,2,4-Trimethylbenzene 5.22E+04 1.91E+05 

1 ,3,5-Trimethylbenzene 2.23E+04 6.89E+04 

Ethylbenzene 1.06E+07 2.54E+07 

lsopropylbenzene 7.00E+05 2.73E+06 

n-Butylbenzene 6.20E+04" 6.20E+04 

n-Hexane 3.80E+04" 3.80E+04" 

n-Propylbenzene 5.32E+04" 5.32E+04" 

Naphthalene 7.19E+04 9.83E+04" 

p-lsopropy~oluene•• 6.29E+04" 6.29E+04" 

sec-Butylbenzene 6.05E+04" 6.05E+04" 

Toluene 2.48E+05" 2.48E+05" 

Xylenes , total 1.32E+05" 1.32E+05" 

!Semi-Volatil'! Qrflanic CompoU~${ .. gfkg) 
k 

Method 8270C ' ...;, •. . 

2-Methylnaphthalene•• 1.71 E+05" 1.71 E+05" 

Anthracene 2.35E+07 2.64E+08 

Butylbenzylphthalate•· 6.05E+04" 6.05E+04" 

Dibenzofuran 3.13E+05 3.17E+06 

Diethylphthalate 4.80E+07 1.00E+08 

Bhate Project No.: 9030072.03 

Samples 

HUST-SWOS-7 I HUST ·SW07 -7 I HUST -SW08-7 HUST-SW09-7 

11/4/2004 I 11/4/2004 I 11/4/2004 11/5/2004 .... 
/·~' ;;.:· : ·. ;:~;.~<· >'f. ·.. '· "'/f\t >:Pi' < • ':f.' 

.. :. . ' .. ·~". . ': •.. ,'~·· ·"" .. ·· . 

<3 <3 <3 <60 

<3 10 47 267 

<5 <5 <5 <1,00 

<3 10 47 267 

I·;· .~~ . .. :·i,'>·'dfJ,;/ .?~'+·~;',.2~") ·:~~,. :· • < ':':':::;;~:;: ~f~' .. -
<5 <5 <5 <500 

<5 <5 <5 <500 

<5 <5 <5 <500 

<5 <5 <5 <500 

<5 <5 <5 <500 

<5 <5 <5 <500 
I 

<5 <5 <5 <5001 

<333 (<5) <333 (<5) <333 (<5) <5001 

<5 <5 <5 <500 

<5 <5 <5 <500 

<5 <5 <5 <500 

<5 <5 <5 <500 
·.,. ;;; ,.; ·,";;;~',1fT~ 't&;: 

.. 
'·M 

<333 <333 <333 <333 

<333 <333 <333 <333 

<333 <333 <333 <333 

<333 <333 <333 <333 

<333 <333 <333 1,830 

Notes. 

NMED - New Mexico Environment Department; SSL • Soil Screening Level 

SSL for C 10 • C32 are averaged TPH values of Diesel#2/crankcase oil, #3 and #6 fuel oil, and 
Kerosene and jet fuel in the NMED TPH Screening Guidelines. 

SSL for VOCs are from the NMED, Technical Background Document for Development of Soil 
Screening Levels, Revision 2.0, February 2004. 

For napthalene the first value was derived from Method 8270 and the second value from Method 8260. 

J denotes value between MDL and Detection Lim~ for Reporting (DLR). 

• Saturated concentration was used. 

•• SSL values were calculated using equations provided in NMED, Technical Background Document 
for Development of Soil Screening Levels. 
Values in bold exceeded SSL. 
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Additional Confirmation Samples 

Notes: 

NMED- New Mexico Environment Department; SSL- Soil Screening Level 

SSL for C10- C32 are averaged TPH values of Diesel#2/crankcase oil, #3 and #6 fuel oil, and Kerosene and jet fuel in the NMED TPH Screening Guidelines. 

SSL for VOCs are from the NMED, Technical Background Document for Development of Soil Screening Levels , Revision 2.0, February 2004. 

For napthalene the first value was derived from Method 8270 and the second value from Method 8260. 

J denotes value between MDL and Detection Limit for Reporting (DLR). 

• Saturated concentration was used. 

•• SSL values were calculated using equations provided in NMED, Technical Background Document for Development of Soil Screening Levels. 

Values in bold exceeded SSL. 
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