
CWo~ 
""'#"' ~ 

DEPARTMENT OF THE AIR FORCE 
27TH CIVIL ENGINEER SQUADRON (ACC) 
CANNON AIR FORCE BASE NEW MEXICO 

Major Christopher G. Duffy 
Commander 
506 N DL Ingram Blvd 
Cannon AFB NM 88103-5003 

Mr. James Bearzi 
Chief, Hazardous Waste Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
PO Box 26110 
Santa Fe NM 87502 

Dear Mr. Bearzi 

Enclosed for your review and records is the annual evaluation of the bioventing soil remediation at Solid 
Waste Management Unit (SWMU) #70, Oil/Water Separator No. 326 at Cannon Air Force Base. This report 
presents the results of the soil-gas samples collected at the site August 21-22, 2001. 

In 200 I ethyl benzene is sti II tentatively identified in the majority of all the monitoring points, with a slight 
decrease from 2000. The contaminate xylene is tentatively identified with an increase in concentration. No 
benzene was identified again in 200 I. This was the first year that toluene was not tentatively identified in any of the 
samples. Laboratory analysis of samples showed either an increase or higher than expected concentrations of 
contamination. All the original sample locations had a significant increase in total volatile petroleum hydrocarbons 
(TPH). The highest concentration ofTPH was 2400 !lg/L. The reason for the increase in the concentrations of the 
contaminates is unknown. The possibility of problems with the bioventing system may be occurring. As discussed 
in previous annual evaluation reports, the amount of oxygen versus carbon dioxide measured in the monitoring 
points suggest a very low level of biological activity. This would suggest that the organics have not been totally 
degraded around the vent well and that vapors may be moving along the different horizons away from the site. 

Cannon AFB is continuing to investigate the cause of the increased concentrations. If you have any 
questions, please contact Mr. Denny Timmons of my staff at (505)784-4639. 

cc: 
NMED (G. von Gonten) 
NMED w/o enclosure (J. Jacobs) 
EPA Region VI w/o enclosure (D. Neleigh) 
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INTRODUCTION 

This report presents the results of the soil-gas and soil samples collected for the 
year 2001 evaluation of bioventing soil remediation at Solid Waste Management 
Unit (SWMU) number 70-0il/Water Separator No. 326 on Cannon Air Force Base 
(CAFB), New Mexico. Soil-gas samples were collected by the U.S. Geological 
Survey August 21-22, 2001. CAFB is located in east-central New Mexico about 7 
miles west of Clovis as shown on figure 1. The sampling site (SWMU #70) is 
located on the north side of the base as shown on figure 2. The SWMU was used for 
the recovery of petroleum products generated from wash water effluent from 
JP-4 fuel truck maintenance operations at Building 326 (fig. 3). This effluent con
tained JP-4 fuel, and petroleum and synthetic lubricating oils. The oil/water separa
tor, active since 1960, is a two-compartment underground unit with a 50-gallon oil/ 
water separator compartment and a detached 220-gallon underground oil storage 
tank. Recovered petroleum products were directed to the 220-gallon holding tank 
and the wastewater was discharged into a leach well. The leach well is approxi
mately 5 feet in diameter and 5 feet deep. Overflows from the oil/water separator 
that discharged into the leach well are the suspected source of contamination. Soil
gas and soil monitoring was initiated in May 1994 by Engineering Science, Inc. 
under a "bioventing pilot test." A detailed work plan for the pilot test and interim 
pilot test results are found in Engineering-Science, Inc. ( 1994a and 1994b respec
tively). Soil-gas and soil sampling was performed in this investigation to evaluate if 
concentrations of fuel contaminants have been below regulatory standards. This 
sampling is performed in accordance with the Bioventing Field Sampling Plan 
(Engineering Science Inc., 1992). 

METHOD OF STUDY AND RESULTS 

The purpose of the field soil-gas sampling on August 21-22, 2001 was to 
detennine if an in situ respiration test would be needed. The objective of the in situ 
respiration test is to determine the rate at which soil bacteria are degrading 
petroleum hydrocarbons. The respiration test would be performed at any vapor MP 
where bacterial biodegradation of hydrocarbons is indicated by low oxygen levels 
(0 to 2 percent (%)) and elevated carbon dioxide concentrations in the soil gas ( 5 to 
20 %) (Hinchee and others, 1992). The soil-gas monitoring locations at SWMU 70 
are three vapor monitoring point wells (MPA, MPB, and MPC), and one vent well 
(VW) as shown in figure 3. Construction diagram of a MP and a VW are shown in 
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figures 4 and 5, respectively. Field soil-gas measurements were taken from all MP's 
and the VW (Table 1 ). Initially the USGS's sampling protocol for collecting the 
field-samples was by utilizing a flow-through gas chamber and peristaltic pump. 
However, for the last two years a11 samples have be collected directly from the ball 
valves from each vapor monitoring point. Each sample was tested for the following 
constituents: carbon dioxide using Dragger tubes; oxygen using an oxygen meter 
(MSA Oxygen Indicator, model246RA); volatile hydrocarbons using a HNU 
photoionization detector (PID), model PllOl; and benzene, toluene, ethylbenzene, 
and xylenes (BTEX) using portable gas chromatograph (GC), Photovac 
photoionization gas chromatograph, model 10550. As indicated by the results in 
the Table 1, none of the vapor MP's had low oxygen levels; none of the vapor MP's 
had elevated carbon dioxide concentrations. Thus, in situ respiration tests were not 
performed. 

Quality Assurance I Quality Control (QA/QC) Samples for 
Soil-Gas Field Measurements 

Three types of QA/QC samples (instrument-blank samples, ambient conditions/ 
syringe-blank samples, and field-standard samples) were analyzed periodically dur
ing the field testing to insure valid sample results. The purpose of an instrument
blank sample is to determine if samples could be contaminated by compounds 
within the plumbing of the gas chromatograph (precolumn, analytical column, 
injection septum, etc.). This QA/QC sample is analyzed by cycling the field gas 
chromatograph as if a gas sample was going to be injected into the instrument, but 
no injection was done. Instrument blanks were run at the beginning of each sample 
day, and whenever there was an indication that compounds from previously injected 
samples might still be in the gas chromatograph plumbing. 

The purpose of an ambient-conditions/syringe-blank sample is to determine if 
ambient air or residuals within syringe could contaminate soil-gas smnples. This 
QAIQC sample is analyzed by injecting ambient air into the gas chromatograph 
using the same gas-tight syringe as soil-gas samples. Ambient-conditions/syringe
blank samples were analyzed at the beginning of each sample day, and whenever 
there was an indication that either ambient air or compound residuals within a sam
ple syringe could influence sample results. 

The purpose of a field-standard sample is to tentatively identify and estimate 
concentrations of compounds in the soil-gas samples. Field-standard samples are 
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analyzed by injecting a specific volume ofheadspace gas from a 40 milliliter (ml) 
vial containing 20 ml of water spiked with known concentrations of benzene, tolu
ene, ethylbenzene, p-xylene, m-xylene, and o-xylene. Field standards were made 
fresh each day from certified stock standards and ultrapure deionized water. The 
field standard was allowed to equilibrate for at least 10 minutes prior to the first 
analysis. The headspace sample is extracted from the vial through a septum cap 
with a gas-tight syringe used for standard samples only. Compounds were tenta
tively identified in soil-gas samples based on matching the elution times of peaks on 
the soil-gas sample chromatogram with peaks on the field-standard sample chro
matogram. Tentative identifications ·were only made for compounds in the field
standard sample. Concentration estimates were based on relative peak heights of a 
tentatively-identified compound on the soil-gas sample chromatogram versus the 
peak height for a known concentration of the compound on the field-standard sam
ple chromatogram. The estimated concentrations are expressed as micrograms per 
liter (!J,g/L), in water, because the headspace concentrations in field-standard sam
ple are based on chemical equilibrium between the gaseous headspace and the 
spiked water in the viaL 

Vapor Monitoring Points A, B, and C and Vent Well 

Soil-gas samples were collected for laboratory analysis (Table 2) from six moni
toring points to confirm the field soil-gas measurements. Three of the monitoring 
points (VW, MPA-5, and MPC-50) were originally sampled by Engineering-Sci
ence, Inc. on May 2-16, 1994. This year an additional three soil-gas samples 
(MPA-70, MPB-50, and ambient blank) were also collected to identify background 
conditions and confirm previously high concentrations from field soil-gas measure
ments. The laboratory soil-gas samples were collected in one-liter SUMMA® can
isters and sent to Severn Trent Services, Santa Ana, California. These samples were 
analyzed for BTEX and total volatile petroleum hydrocarbons by U.S. Environmen
tal Protection Agency method T0-3. 

Soil-gas field samples were collected and analyzed with a gas chromatograph at the 
vapor monitoring points and at the vent well on August 21-22, 2001 (Table 1 ). This 
task had been done previously July 22, 1997, August 11, 1998, September 22, 
1999, and September 21-22, 2000, the discussion here focuses on the changes in 
soil-gas concentrations from the previous four years. At these locations soil-gas 
samples were collected directly into a gas-tight syringe from the ball valves at each 
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vapor monitoring point, after the soil gas had been evacuated for several minutes 

with a peristaltic pump. 

Vapor Monitoring Points, Well A 

In 1997, soil-gas samples from MPA-5 (5 foot depth) and MPA-25 (25 foot 

depth) were uncontaminated, and the chromatograms for the samples from 

MPA-50, MPA-70 and MPA-11 0 (50, 70, and 110 foot depths, respectively) had two 

late eluting peaks; the earlier of the two correlated well with ethyl benzene. Esti

mated ethylbenzene concentrations decreased from more than 415 f.lg/L at a depth 

of 50 feet to 28 f.lg/L at 110 feet. 

In 1998, the sample from MPA-5 was clean, but the sample from MPA-25 was 

slightly contaminated as evidenced by numerous small peaks. The samples from 

MPA-50 and MPA-70 were uncontaminated, and the sample from MPA-110 had 

numerous, very small peaks and the same two late peaks present in 1997. The 

estimated ethylbenzene concentration at 110 feet was 8 f.lg/L in 1998. 

In 1999, the sample from MPA-5 was clean, MPA-25, MPA-50, MPA-70 and 

MPA-11 0 had traces of contamination as indicated by numerous small peaks. 

MPA-50 showed the greatest concentrations of contamination, specifically in the 

two later eluting peaks, which correlated with ethylbenzene and xylene. Even 
though MPA-50 showed a small amount of contamination in 1999, and none in 

1998, the concentration for both ethylbenzene and xylene were only slightly greater 

than 1 f.lg/L (Table 1). The concentrations for MPA-110 were greatly reduced 

from 1998. 

In 2000, the samples from MPA-25 and MPA-110 were clean, MPA-5, MPA-50, 

and MPA-70 had traces of contamination as indicated by the few peaks on the gas 

chromatograph. MPA-50 still showed the highest concentrations of contamination, 

which correlated with the standard's chromatograph of ethylbenzene and xylene. 

However, with the exception ofMPA-5 all samples declined in concentrations of 

contamination from the previous years. MPA-5 sample results had only a minimal 

increase in concentration from the previous year, which also correlated with the 

standard, indicating xylene. 

In 2001, the smnples collected from vapor monitoring points at Well A, were 

very silnilar to samples collected in 2000. Samples from MPA-25 and MPA-110 
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were still clean. MPA-5, MPA-50, and MPA-70 all had traces of contamination, 
which correlated with the standard's chromatograph of ethylbenzene and xylene. 

Vapor Monitoring Points, Well B 

All the soil-gas field samples from MPB (5, 25, 50, 70, and 110) were 
contaminated in 1997. The chromatograms for the samples from MPB-5 and 
MPB-25 had the same two late eluting peaks as MPA-50, MPA-70 and MPA-110. 
The estitnated ethylbenzene concentrations were 29 J..Lg/L and 117 J..Lg/L, respec
tively. The chromatogram for MPB-25 also had numerous earlier eluting peaks. 
The soil-gas sample from MPB-50 had the highest level of contamination in 1997; 
followed by samples from MPB-70 and MPB-11 0, respectively. The chromato
grams for these three samples had numerous early peaks and two later eluting peaks 
that correlated with ethylbenzene and xylene. The estimated concentrations from 
shallow to deep were 2,140 J..Lg/L, greater than 476 J..Lg/L, and 238 J..Lg/L for 
ethylbenzene; and 2,250 J..Lg/L, greater than 490 J..Lg/L, and 375 J..Lg/L for xylene. 

In 1998 the soil-gas field sample chromatograms from MPB-5, MPB-25, and 
MPB-11 0 showed only traces of contamination, although the concentrations are 
probably greatest at MPB-11 0. The highest level of contamination in 1998 was in 
the sample from MPB-70 followed by the sample from MPB-50. The estimated 
contaminant concentrations in the soil-gas sample from MPB-70 were 39 J..Lg/L 
ethylbenzene, 7 J..Lg/L toluene, and greater than 2 J..Lg/L benzene. The estimated 
concentrations for the sample from MPB-50 were 8 J..Lg/ L toluene and greater than 
2 J..Lg/L benzene. Even though these two soil-gas samples were the most contami
nated in 1998; the level of contamination had dropped by at least a factor of 10 from 
1997. 

In 1999, the soil-gas field sample chromatograms from MPB-5, MPB-70 and 
MPB-11 0 showed only traces of contamination. The highest level of contamination 
in 1999 was in sample collected from MPB-50, followed by the sample from MPB-
25 (Table 1 ). The estimated contaminant concentrations in the soil-gas sample from 
MPB-50 were 42 J..Lg/L for ethylbenzene, 20 J..Lg/L for xylene, and 5 J..Lg/L for tolu
ene. The estimated concentrations for sample MPB-25 were greater than 2 for both 
ethylbenzene and toluene. The trend for the 1999 soil-gas samples compared to the 
1998 samples, appears that the higher concentrations of contaminates are migrating 
towards the surface. 
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In 2000, soil-gas sample from MPB-5 was clean, and the samples from MPB-70 
and MPB-11 0 showed only traces of contamination. The highest levels of contami
nation in 2000 was in sample collected from MPB-50, and followed again by the 
sample from MPB-25 (Table 1 ). The estimated contaminant concentrations in the 
soil-gas sample from MPB-50 were 36 11-g/L for ethylbenzene, 18 11-g/L for 
xylene, and 4 11-g/L for toluene. The estimated concentrations for sample MPB-25 
were 4 11-g/L for ethylbenzene and less than 1 11-g/L for both toluene and xylene. 
The trend for the 2000 soil-gas samples of the MPB vapor points showed a decline 
in concentrations of contaminates. 

In 2001, soil-gas sample from MPB-5 was clean, and the samples from MPB-70 
and MPB-11 0 showed only traces of contamination. The highest levels of contami
nation in 2001 was in sample collected from MPB-50, and followed again by the 
sample from MPB-25 (Table 1 ). The estimated contaminant concentrations in the 
soil-gas sample from MPB-50 were 10 11-g/L for ethylbenzene, and 42 11-g/L for 
xylene. The estimated concentrations for sample MPB-25 were greater than 2 11-g/ 
L for ethylbenzene and greater than 1 11-g/L for xylene. The trend for the 2001 soil
gas samples of the MPB vapor points showed an increase in concentrations of con
taminates for xylene and a slight decrease for ethylbenzene. However, unlike the 
samples collected in 2000, the contaminate toluene didn't appear in any of the sam
ples collected in 2001. 

Vapor Monitoring Points, Well C 

All the soil-gas field samples from MPC (5, 25, 50, 70, and 11 0) were contami
nated in 1997. The chromatograms had numerous early peaks and two later eluting 
peaks that correlated with ethylbenzene and xylene. The estimated concentrations 
from shallow to deep were 127 11-g/L, 58 11-g/L, 416 11-g/L, 35 11-g/L, and 31 11-g/L 
for ethylbenzene; and 176 J.lg/L, 71 J.lg/L, 141 J.lg/L, 35 J.lg/L, and 40 J.lg/L for 
xylene. 

In 1998 all the soil-gas field samples from MPC were uncontaminated, except for 
MPC-5. The sample from MPC-5 had estimated concentrations of 8 J.lg/L ethyl
benzene and 1 J.lg/L toluene. 

In 1999 all the soil-gas field samples from MPC were uncontaminated, except for 
MPC-5 (Table 1). The sample from MPC-5 had estimated concentrations of 4 J.lg/ 
L ethylbenzene and 5 J.lg/L toluene. 
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In 2000, all soil-gas field samples showed at least a trace of contamination (Table 
1 ). As the previous years MPC-5 had the highest concentrations of contamination, 
with an estimation of 3 !J,g/L of toluene and 2 J.Lg/L of ethylbenzene. The sample 
for MPC-25 had estimated concentrations of greater than 1 !J,g/L of toluene and 2 
f.lg/L of ethylbenzene. The sample for MPC-50 had estimated concentrations of 
greater than 1 !J,g/L for both ethylbenzene and xylene. Sample MPC-70 had esti
mated concentrations of less than 1 !J,g/ L for both ethyl benzene and xylene, MPC-
110 had an estimated concentration of less than 1 !J,g/L ofethylbenzene. The trend 
for the 2000 soil-gas samplesof the MPC vapor points showed an increase in con
centrations. However, the increase of contamination concentrations is slight, and 
these are estimations. 

In 2001, all soil-gas field samples showed at least a trace of contamination (Table 
1 ). However, different from previous years MPC-70 had the highest concentrations 
of contamination, with an estimation of 10 !J,g/ L of ethyl benzene and 24 !J,g/ L of 
xylene, but no toluene. The sample MPC-50 had estimated concentrations of 6 !J,g/ 
L for ethylbenzene and greater than 2 !J,g/L for xylene. Samples from both MPC-
5 and MPC-25 had estimated concentrations of2 !J,g/L for ethylbenzene. The sam
ple collected from MPC-11 0 only had a trace of ethylbenzene. 

- Vent Well -
--
----
--
------
--

Soil-gas field samples were taken from the vent well in 1997, 1998, 1999, 2000, 
and 2001. The usefulness of these sample results is questionable because of the 
design and use of this well. Atmospheric air is continually pumped into the vent 
well flushing soil gas from surrounding sediments. The pump is only turned off 
during periods of soil gas sampling. The 1997 sample was contaminated, and the 
estimated contaminant concentrations were 20 J.Lg/L ethylbenzene and 28 !J,g/L 
xylene. The 1998 through 2001 field samples were uncontaminated. 

Soil Samples 

Soil samples were collected from two auger holes in 1997 and one auger hole in 
1998. Soil samples were collected for both field and laboratory analysis. The field 
samples were tested for volatile hydrocarbons using a photoionization detector 
(PID) and BTEX using a portable gas chromatograph (GC). The laboratory ana
lyzed for BTEX, Diesel Range Organics (DRO), and Soil Moisture. 
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In 1999 Cannon Air Force Base Environmental Department concluded that the 
laboratoy analysis of the soil-gas collected in the SUMMA canisters along with the 
field soil-gas measurements from the monitoring points would be sufficient infor
mation to evaluate the SWMU #70 site. No soil samples were collected in 1999, 
2000, or in 2001. 

SUMMARY AND CONCLUSIONS 

In summary, estimated contaminant concentrations dropped significantly from 
1997 to 1998, however there was only minor changes in concentrations in 1999 and 
in 2000. The prevalent, tentatively-identified contaminants in 1997 were ethylben
zene and xylene. Estimated concentrations were as highest for each in the soil-gas 
sample from MPB-50; 2,140 1-1g/L and 2,250 1-1g/L, respectively. In 1998 ethyl
benzene was only tentatively identified in four samples, and the largest estimated 
concentration was 39 1-1g/L in soil-gas sample from MPB-70. No xylene was tenta
tively identified in 1998. Small amounts oftoluene and benzene were tentatively 
identified in some ofthe 1998 soil-gas samples. 

In 1999 ethylbenzene was tentatively identified in the majority of the monitoring 
points, with the exception of the MPC points. Ethlybenzene was identified more 
frequently than in 1998, however the concentrations were on a decline, with the 
exception ofMPB-50, concentration of 42 1-1g/L. No benzene was tentatively 
identfied in 1999. Small amounts of xylene and toluene were tentatively identified 
in some of the 1999 soil-gas samples. MPB-50 had a highest estimated concentra
tion of xylene, 20 1-1g/L. 

In 2000 ethylbenzene is still tentatively identified in the majority of the moni
toring points, with the exception this year in the MPA points. However, the con
centrations are on a decline. No benzene was identfied again in 2000. Small 
amounts of xylene and toluene are still tentatively identified in some of the 2000 
soil-gas samples, however there is a decline in concentrations from 1999. 

In 2001 ethyl benzene is still tentatively identified in the majority of all the 
monitoring points, with a slight decrease from 2000. The contaminate xylene is 
tentatively identified with an increase in concentration. No benzene was identified 
again in 2001. This was the first year that toluene was not tentatively identified in 
any of the samples. 

The most drastic results came from the laboratory analysis. The additional 
samples ofMPA-70, MPB-50, and ambient blank, along with the original sample 
locations VW, MPA-5, and MPC-50 all showed either an increase or higher than 
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expected concentrations of contamination (Table 2). All the original sample 
locations had an significant increase in total volatile petroleum hydrocarbons 
(TPH). However, the highest concentration of TPH was in the sample MPB-50, 
2400 j.lg/L. The ambient blank also had a concentration of 5.6 j.lg/L ofTPH. This 
may of occured due to the heavy fuel traffic in the area. The reason for the increase 
in the concentration of the contaminates is unknown. The possibility of problems 
with the bioventing system maybe occuring. As discussed in previous reports, the 
amount of oxygen versus carbon dioxide (Table 1) measured in the monitoring 
points suggest a very low level of biological activity. This would suggest that the 
organics have not been totally degraded around the vent well and that vapors may be 
moving along the different horizons away from the site. 
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Figure 2. Cannon Air Force Base and location of Solid Waste Management Unit 
(SWMU) #70 Oil/Water Separator No. 326. 
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Table 1.-- Summary of soil-gas field measurements from the vent well(yW) and vapor monitoring point wells MPA, MPB, and MPC at SWMU 
#70 (Oil/Water Separator No. 326) Cannon Air Force Base, New Mexico, August 21-22, 2001 

[02 , oxygen; C02 , carbon dioxide; PID, photoionization detector;%, percent; ppm, parts per million; flg/L, micrograms per liter; 
ND, not detected; <,less than; >,greater than] 

Portable gas chromatograph* 
Vapor monitoring 02 C02 PID Benzene Toluene Ethylbenzene Xylene 

point-Depth (feet) (%) (%) (ppm) (f..lg/L) (f..lg/L) (f..lg/L) (f..lg/L) 

VW-10 to 110 20.8 0.0 0.0 ND ND ND ND 

MPA-5 20.5 0.0 2.0 ND ND <1 <1 
MPA-25 20.0 2.0 10.0 ND ND ND ND 
MPA-50 20.0 1.0 12.0 ND ND <1 <1 

1-' MPA-70 20.5 1.0 2.0 ND ND <1 ND 
~ 

MPA-110 20.5 0.5 0.0 ND ND ND ND 

MPB-5 20.8 0.0 0.0 ND ND ND ND 
MPB-25 20.1 1.0 10.0 ND ND >2 >1 
MPB-50 19.9 2.0 58.0 ND ND 10 42 
MPB-70 20.1 1.5 12.0 ND ND 5 12 
MPB-110 20.4 1.0 1.0 ND ND <1 <1 

MPC-5 20.5 1.0 3.0 ND ND 2 ND 
MPC-25 20.1 1.5 8.0 ND ND 2 ND 
MPC-50 20.0 1.0 5.0 ND ND 6 >2 
MPC-70 20.3 0.5 1.0 ND ND 10 24 
MPC-110 20.5 0.0 0.0 ND ND <1 ND 

* Compound identifications using portable gas chromatograph are tentative and the reported concentrations should be viewed as estimates. 
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Table 2.--Analytical results of soil-gas samples from the vent well (VW), and vapor monitoring point wells MPA-5, MPA-70, MPB-50, MPC-50, and a Ambient Blank at SWMU #70 (Oil/Water Separator No. 326) Cannon Air Force Base, New Mexico, August 22, 2001. 

[ppmv, parts per million-volume per volume; ppm, parts per million; RL, reporting limit; ND, not detected; c, sample chromatographic pattern is not indicative of the standard pattern used to calibrate the gas chromatograph]; J, estimated results, results is less than RL. MBE, this analyte is 
present in the associated method blank. 

Analyte, Method, and Unit 

Total volatile 
petroleum 

hydrocarbons as Benzene,T0-3, Toluene,T0-3, Ethylbenzene, Xylenes, (total) gasoline, ppmv ppmv T0-3, ppmv T0-3, ppmv T0-3, ppm Sample location ---···-·······-------····· --- ...... -----···----- ····---- - .. -- -----··-··------------------ ········---- ..... ·---···· -·········-······· .... --····· ... ---···--------·· -- -······------- ------· . ·------·-····-----···----Result RL Result RL Result RL Result RL Result RL 

vw ND 0.041 ND 0.041 ND 0.041 0.017J 0.041 3.5 2.0 
MBE 

MPA-5 ND 0.043 ND 0.043 0. 072 0.043 0.45 0.043 34 2.1 

MPA-70 ND 0.15 0.39 0.15 1.9 0.15 0.13J 0.15 180 7.7 

MPB-50 ND 0.59 0.34 J 0.59 14 0.59 62 0.59 2400 30 

MPC-50 ND 0.58 0.43 J 0.58 15 0.58 52 0.58 1200 29 

Ambient Blank ND 0.042 ND 0.042 ND 0.042 0.023J 0.042 5.6 2.1 

t I 



APPENDIX I 

Analytical Results from Severn Trent Services Laboratory 

-



-
-
--
--
-
-
,_ 
"~ 

-
·--
-
"'~ 

-
~ 

--
~~ 

·-... 
·-... 
~ 

--

-

ANALYTICAL REPORT 

SWMU #70 CAFB 
Lot #: M 1 H230294 

Richard Daddow 

U.S. Geological Survey 

STLDENVER 

/ ' 

I il 1 
A{:dit~~#v ren uop a 

1 ProjedManlger 

September 10, 2001 

..._._--· 

STL Denver is a part of Severn Trent Laboratories, Inc. 

SEVERN 

TRENT 
SERVICES 

STL Denver 
4955 Yarrow Street 
Arvada, CO 80002-4517 

Tel: 303 736 0100 
Fax: 303 431 7171 
www.stl-inc.com 



--
---

--
-

-
-
--
--
-

-
-
-
... 
-
--
--

Table Of Contents 

Standard Deliverables with Supporting Documentation 

Report Contents 

Standard De/iverables 
(The Cover Letter and the Report Cover page are considered integral 
parts of this Standard Deliverable package. This report is incomplete 
unless all pages indicated in this Table of Contents are included.) 

• Table of Contents 
• Case Narrative 
• Executive Summary- Detection Highlights 
• Methods Summary 
• Method/ Analyst Summary 
• Lot Sample Summary 
• Analytical Results 
• QC Data Association Summary 
• Chain-of-Custody 

Supporting Documentation 
(Note: A one-page "Description of Supporting Documentation" is 
provided at the beginning of this section.). 

• Volatile GC/MS 

• Semivolatile GC/MS 

• Volatile GC 

• Semivolatile GC 

• LC/MS or HPLC 

• Metals 

• General Chemistry 

• Subcontracted Data 

N:'KuoppalaK\lab info\toc_long-rev 1 7-29-99.doc 

Number of Pages 

Check below when 
supporting 

documentation is 
present. 

/ 



---
-
-----
-

-
-
-
--

-

-

-

Case Narrative 
Lot MlH230294 

With exceptions noted as flags or footnotes, standard analytical protocols were followed 
in the analysis of the samples and no problems were encountered or anomalies observed. 
All laboratory quality control samples analyzed in conjunction with the samples in this 
project were within established control limits. 

The test results presented in this report meet all requirements ofNELAC, and any exceptions are 
noted. This report shall not be reproduced, except in full, without written permission from the 
laboratory. 

This report contains the results for six samples received under chain of custody on August 23, 
2001 at STL Los Angeles. 

GC/MS Volatile Organics, T0-3 
Samples M1H230294-004 and 005 were analyzed at a dilution due to the high 
concentration of target analytes. 

The LCS/LCSD is in control for both BTEX and GRO. 

The method blank had a positive detect for GRO that was above the method detection 
limit but below the lab reporting limit. 
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-· --- EXECUTIVE SUMMARY- Detection Highlights 

M1H230294 --- REPORTING ANALYTICAL 
PAR.li.I"lETER RESULT LIMIT UNITS METHOD -

VW-01 08/22/01 12:10 001 -- Xylenes (total) 0.017 J 0.041 ppm(v/v) EPA-19 T0-3 
TPH (as Gasoline) 3.5 MBE 2.0 ppm(v/v) EPA-19 T0-3 - MPA5-01 08/22/01 12:20 002 -
Ethylbenzene 0.072 0.043 ppm(v/v) EPA-19 T0-3 - Xylenes (total) 0.45 0.043 ppm(v/v) EPA-19 T0-3 - TPH (as Gasoline) 34 2.1 ppm(v/v) EPA-19 T0-3 

- MPA70-01 08/22/01 12:30 003 - Xylenes (total) 0.13 J 0.15 ppm(v/v) EPA-19 T0-3 
TPH (as Gasoline) 180 7.7 ppm(v/v) EPA-19 T0-3 -

MPBS0-01 08/22/01 12:40 004 -
Toluene 0.34 J 0.59 ppm(v/v) EPA-19 T0-3 
Ethylbenzene 14 0.59 ppm(v/v) EPA-19 T0-3 ,.,.. Xylenes (total) 62 0.59 ppm(v/v) EPA-19 T0-3 
TPH (as Gasoline) 2400 30 ppm(v/v) EPA-19 T0-3 '- MPCS0-01 08/22/01 12:50 005 -
Toluene 0.43 J 0.58 ppm(v/v) EPA-19 T0-3 - Ethylbenzene 15 0.58 ppm(v/v) EPA-19 T0-3 - Xylenes (total) 52 0.58 ppm(v/v) EPA-19 T0-3 
TPH (as Gasoline) 1200 29 ppm(v/v) EPA-19 T0-3 

AMBIENT BLANK-01 08/22/01 15:00 006 
, .... 

Xylenes (total) 0.023 J 0.042 ppm(v/v) EPA-19 T0-3 
'l'~ 

TPH (as Gasoline) 5.6 2.1 ppm(v/v) EPA-19 T0-3 -

-
-
---
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PP..RAMETER 

BTEX by T0-3 
TPH by T0-3 

References: 

METHODS SUMMARY 

MlH230294 

ANALYTICAL 
METHOD 

EPA-19 T0-3 
EPA-19 T0-3 

EPA-19 "Compendium of Methods for the Determination of Toxic 
Organic Compounds in Ambient Air", EPA/600/4-89/017, 
June 1988. 

PREPARATION 
METHOD 
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US GEOLOGICAL SURVEY 

Client Sample ID: VW-01 

GC Volatiles 

Lot-Sample# ... : MlH230294-001 Work Order# ... : EJGJ11AA Matrix ......... : AIR 
Date Sampled ... : 08/22/01 12:10 Date Received .. : 08/23/01 
Prep Date ...... : 08/24/01 Analysis Date .. : 08/24/01 
Prep Batch# ... : 1236487 Analysis Time .. : 12:31 
Dilution Factor: 2.03 

Method ......... : EPA-19 T0-3 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

RESULT 
ND 
ND 
ND 
0.017 J 

REPORTING 
LIMIT 
0.041 
0. 041 
0.041 
0.041 

UNITS 
ppm(v/v) 
ppm(v/v) 
ppm(v/v) 
ppm(v/v) 

!!"• NOTE(S): 
J Estimated result. Result is less !han RL. -

-.,,. 
-
---
---
--
-
-
-
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- US GEOLOGICAL SURVEY 

Client Sample ID: MPAS-01 

GC Volatiles - Lot-Sample# ... : M1H230294-002 Work Order# ... : EJGJ21AA Matrix ......... : AIR - Date Sampled ... : 08/22/01 12:20 Date Received .. : 08/23/01 
Prep Date ...... : 08/24/01 Analysis Date .. : 08/24/01 - Prep Batch# ... : 1236487 Analysis Time .. : 14:27 - Dilution Factor: 2.13 

Method ......... : EPA-19 T0-3 - REPORTING 
PARAMETER RESULT LIMIT UNITS 
Benzene ND 0.043 ppm(v/v) 
Toluene ND 0.043 ppm(v/v) - Ethylbenzene 0.072 0.043 ppm(v/v) 
Xylenes (total) 0.45 0.043 ppm(v/v) 

-

---
--
-
-
-
-
-
-
-
- 8 
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Lot-Sample # ... : 
Date Sampled ... : 
Prep Date ...... : 
Prep Batch # ... : 
Dilution Factor: 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total} 

NOTE(S): 

US GEOLOGICAL SURVEY 

Client Sample ID: MPA70-01 

GC Volatiles 

M1H230294-003 Work Order # ... : EJGJ31AA 
08/22/01 12:30 Date Received .. : 08/23/01 
08/24/01 Analysis Date .. : 08/24/01 
1236487 Analysis Time .. : 14:52 
7.67 

Method ......... : EPA-19 T0-3 

REPORTING 
RESULT LIMIT 
ND 0.15 
ND 0.15 
ND 0.15 
0.13 J 0.15 

llliio J Estimated result. Result is less than RL. 

-
--
-
------
-
,.., 

-
';~ 

-
--

Matrix ......... : AIR 

UNITS 
ppm(v/v) 
ppm(v/v) 
ppm(v/v) 
ppm(v/v} 

? 
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US GEOLOGICAL SURVEY 

Client Sample ID: MPB50-01 

GC Volatiles 

Lot-Sample# ... : M1H230294-004 Work Order# ... : EJGJ41AA 
Date Sampled ... : 08/22/01 12:40 Date Received .. : 08/23/01 
Prep Date ...... : 08/24/01 Analysis Date .. : 08/24/01 
Prep Batch# ... : 1236487 Analysis Time .. : 16:06 
Dilution Factor: 29.69 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

NOTE(S): 
J Estimated result. Result is less than RL. 

Method ......... : EPA-19 T0-3 

REPORTING 
RESULT LIMIT 
ND 0.59 
0.34 J 0.59 
14 0.59 
62 0.59 

Matrix ......... : AIR 

UNITS 
ppm(v/v) 
ppm(v/v) 
ppm(v/v) 
ppm(v/v) 

1 0 
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US GEOLOGICAL SURVEY 

Client Sample ID: MPCS0-01 

Lot-Sample# ... : M1H230294-005 
Date Sampled ... : 08/22/01 12:50 
Prep Date ...... : 08/24/01 
Prep Batch# ... : 1236487 
Dilution Factor: 29.25 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

NOTE(S): 
J Estimated result. Result ts less than RL. 

GC Volatiles 

Work Order# ... : EJGJ51AA 
Date Received .. : 08/23/01 
Analysis Date .. : 08/24/01 
Analysis Time .. : 15:16 

Matrix ......... : AIR 

Method ......... : EPA-19 T0-3 

REPORTING 
RESULT LIMIT lJNITS 
ND 0.58 ppm(v/v) 
0.43 J 0.58 ppm(v/v) 
15 0.58 ppm(v/v) 
52 0.58 ppm(v/v) 

1 1 
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US GEOLOGICAL SURVEY 

Client Sample ID: AMBIENT BLANK-01 

Lot-Sample # ... : 
Date Sampled ... : 
Prep Date ...... : 
Prep Batch# ... : 
Dilution Factor: 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes {total) 

NOTE(S): 

MlH230294-006 
08/22/01 15:00 
08/24/01 
1236487 
2.09 

J Estimated result. Result is less than RL. 

GC Volatiles 

Work Order # ... : EJGJ61Al>. Matrix ......... : AIR 
Date Received .. : 08/23/01 
Analysis Date .. : 08/24/01 
Analysis Time .. : 14:04 

Method ......... : EPA-19 T0-3 

REPORTING 
RESULT LIMIT UNITS 
ND 0.042 ppm(v/v) 
ND 0.042 ppm(v/v) 
ND 0.042 ppm(v/v) 
0.023 J 0.042 ppm{v/v) 

1 2 
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Lot-Sample# ... : 
Date Sampled . .. : 
Prep Date ...... : 
Prep Batch # ... : 

M1H230294-001 
08/22/01 12:10 
08/24/01 
1236488 

Dilution Factor: 2.03 

PARAMETER 
TPH (as Gasoline) 

NOTE(S): 

US GEOLOGICAL SURVEY 

Client Sample ID: VW-01 

GC Volatiles 

Work Order# ... : 
Date Received .. : 
Analysis Date .. : 
Analysis Time .. : 

EJGJllAC 
08/23/01 
08/24/01 
12:31 

Matrix ......... : AIR 

Method ......... : EPA-19 T0-3 

RESULT 
3.5 MBE 

REPORTING 
LIMIT 
2.0 

UNITS 
ppm(v/v) 

- This sample has GC/FlD characteristics for which reliable identification of a product could not be achieved. 

MBE This analyte is present in the associated method blank. 

-
-
--------
·----
-
--
-
-
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US GEOLOGICAL SURVEY 

Client Sample ID: MPBS0-01 

Lot-Sample# ... : M1H230294-004 
Date Sampled ... : 08/22/01 12:40 
Prep Date ...... : 08/24/01 
Prep Batch# ... : 1236488 
Dilution Factor: 29.69 

PARAMETER 
TPH (as Gasoline) 

NOTE(S): 

GC Volatiles 

Work Order # ... : 
Date Received .. : 
Analysis Date .. : 
Analysis Time .. : 

EJGJ41AC 
08/23/01 
08/24/01 
16:06 

Method ......... : EPA-19 T0-3 

RESULT 
2400 

REPORTING 
LIMIT 
30 

This sample has GC/FID characteristics for which reliable identification of a product could not be achieved. 

Matrix ......... : AIR 

UNITS 
ppm(v/v) 

1 6 
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Lot-Sample# ... : 
Date Sampled ... : 
Prep Date ...... : 
Prep Batch# ... : 
Dilution Factor: 

PARAMETER 
TPH (as Gasoline) 

NOTE (S): 

M1H230294-002 
08/22/01 12:20 
08/24/01 
1236488 
2.13 

US GEOLOGICAL SURVEY 

Client Sample ID: MPAS-01 

GC Volatiles 

Work Order # ... : 
Date Received .. : 
Analysis Date .. : 
Analysis Time .. : 

EJGJ21AC 
08/23/01 
08/24/01 
14:27 

Method ......... : EPA-19 T0-3 

RESULT 
34 

REPORTING 
LIMIT 
2.1 

This sample has GCIFID characteristics for which reliable idemification of a product could not be achieved. 

Matrix ......... : AIP. 

UNITS 
ppm(v/v) 
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US GEOLOGICAL SURVEY 

Client Sample ID: MPA70-0l 

Lot-Sample# ... : M1H230294-003 
Date Sampled ... : 08/22/01 12:30 
Prep Date ...... : 08/24/01 
Prep Batch# ... : 1236488 
Dilution Factor: 7.67 

PARAMETER 
TPH (as Gasoline) 

NOTE (S) : 

GC Volatiles 

Work Order# ... : 
Date Received .. : 
Analysis Date .. : 
Analysis Time .. : 

EJGJ31AC 
08/23/01 
08/24/01 
14:52 

Method ......... : EPA-19 T0-3 

RESULT 
180 

REPORTING 
LIMIT 
7.7 

This sample has GC/FID characteristics for which reliable identification of a product could not be achieved, 

Matrix ......... : AIR 

UNITS 
ppm(v/v) 
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COPY FOR YOUR 
INfORMATION 

CONTRACT LABORATORY DATA-REVIEW WORKSHEET 
1.0 GENERAL INFORMATION 

Data reviewer: R ~0-..c\. ~<!)U) 
Laboratory Lot Number: M\ h\. ~~o ~tt 4 

Review date : _ ____,q'-""*( ....... ci_4~-+-/-=-o-'-\ __ _ 
District, Project, & Account#: N e\l.) fJ4V:\t.o U..'f\.Y\()'4\, t\ffi :463 s- ~boo G 
Sample collection date: B{la./ D\ Sample matrix/no.:_.J....:A."--'t'-'-'<'-~=-:O..='N-'-"~~O .... O:f"'-1----__ _ 

No. of sample types in lot: Environmental r: Trip blank___ Equip. blank ___ _ 
MS/MSD Other: Ck.~\a ~ (o \.aV\k:- ::L 

2.0 INVOICE STATUS FOR LOT: . @ Invoice copy attached X 

3.0 DATA REPORTS and FILES 

Date of Lab analytical report: Q {\ o / () \ Number of copies: bound 1.. unbound J..... 
No. of volumes of raw-data report: No. of CD copies of raw-data report: l... 
Raw-data report reviewed? Yes _No __ Electronic data files on CD? Yes ~ No >( 
EDD file format: NWIS STL standard ERPIMS DODEC ____ _ 

Comments-Data Reports Elo 0:\/bf\'\C.. &clh,.. ~ l V\ ~ NLU I.C fe'('{\/\d:J:-
\£ \'ficJ\l.ru& OY\ ~. 'ihw dfrll ~do ~bowel lr'O..\t:!. V\or 
4.0 SAMPLE ANALYSES (Page numbers listed in worksheet refer to lab analytic{n.~:~~} ~. ~) 
4.1 Were accelerated turn-around times (TATs) requested for analyses? Yes _No X 
If yes, list TAT period and if completed: _______ -,--_________ _ 

4.2 Were analyses on chain-of-custody (COC) form performed by lab? YE@-No_-__ 
If no, list missing or cancelled analyses and reason for non-performance: ______ _ 

4.3 Were the samples properly preserved, labeled, no lab log-in problems, and( or) at 

appropriate temperature (<6 deg. C) upon receipt by the laboratory: Yes )( No __ _ 

If no, list sample/lab IDs, and associated problems with when delivered at laboratory: 

Revision 1.5 11/29/00 

II-1 



-- Laboratory Lot No: A\ r! ~3 0 ~4.4 

.... 
4.4 Were preparation (extraction) and( or) analysis holding times met? Yes X_ No __ - If no, list analytical methods and sample/lab IDs for samples that exceeded holding-time limits: 

---
4.5 Did surrogate recoveries meet QC acceptance criteria? Yes · No ___ NA X - If no, list methods, surrogates, associated sample/lab IDs, lab report page #s: _____ _ ..... 

---
4.6 Were dilution factors greater than 1 for organic analyses? Yes~No __ NA. ___ _ 

.... If yes, list analytical method, lab/sample IDs, and reason for raised dilution factors: dilution_](__ 

- high-analyte levels matrix interferences other 
------------~----

\>J:t:tz.)( 11.\J\Al\~ .. ,tlD 

(.p. (~ - t8J 
..... 

-- 4.7 Were dilution factors greater than 1 for inorganic analyses? Yes __ No __ NA )( 

- If yes, Jist analytical method, lab/sample IDs, and reason for raised dilution factors: dilution_ 

- high-analyte levels matrix interferences other ---------------

---
-

4.8 Additional comments about sample analyses: ~~~\l.clttOV\. o'f Q ~!M.. 3. C 

f'aJ.o !J\ ~.'i'-e<r~. De f\o'i- (Ao.tH. (JVl>£-OV' 1\) w (J ce1W 
{<> ([' 0.:.\ '{\ J'\\.N.Jl.~ 0 -f. 

-
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Laboratory Lot No: 1\l.lt\, ~~0 'k.Q. 4 .. 

5.0 QUALITY CONTROL (QC) ANALYSES and RESULTS 

5.1 Did lab control samples (LCS/LSCD) meet percent recoveries (%R) criteria? Yes X No_ 

If no, list method, analytes, LCS/LCSD, and report page #s: ___________ _ 

5.2 Were any target analytes detected in the Laboratory Method Blanks? Yes _X_No __ 

If yes, list method, analytes, report page #s: ------=----------------

tP\4. o.4ro :r- P~~ ce. ~5) 

5.3 Did the MS/MSD results meet %R or RPD acceptance criteria? Yes __ No __ NA. __ _ 

Note: matrix spike and matrix spike duplicate (MS/MSD) data are used to evaluate the effect of sample 
matrix on the analytical process 'and should be only used in conjunction with other available lab QC 
data. In some cases, MS samples not directly associated with this lot may be used by the laboratory. 

List analytical method and if MS samples are associated with this lot. 

If did not meet acceptance criteria also list analytes; MS, MSD or RPD; and lab report page#: 

_______________________ associated MS lot# yes __ no __ 

_______________________ .associated MS lot# yes __ no __ 

_______________________ .associated MS lot# yes __ no __ 

_______________________ associated MS lot# yes __ no __ 

_______________________ associated MS lot# yes __ no __ 

_______________________ associated MS lot# yes __ no __ 

No MS results reported for method(s):'---'m~L_-..... J~_.:~~ffi._..__., ... ~~a..""--'~~~~-'---'--J_H.....__ _____ _ 

5.4 Additional comments about QC results: --------------------

Revision 1.5 11/29/00 
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Laboratory Lot No: N.. \ K :S 3~ ~g + . 
6.0 ANALYTICAL METHODS USED in this LABORATORY LOT NUMBER - __ VOCs by GC/MS--method 82608 [water (W) or solids (S) analysis holding-time (HT) of 14 days] - __ Gasoline Range Organics (GRO) + 8TEX--method 8015M-GRO [WandS: analysis HT 14 days] 

- __ Diesel Range Organics-method 8015M-DRO [W: prep HT 7 days; S: prep HT 14 days; analysis HT 40 days] 
- __ Pesticides by GC--method 8081A [W: prep HT 7 days; S: prep HT 14 days; analysis HT 40 days] 
- __ PC8s by GC--method 8082 [W: prep HT 7 days; S: prep HT14 days; analysis HT 40 days] --

-
----
--
-
-
--

--

-

__ Pesticides by GC--method 8141A [W: prep HT 7 days; S: prep HT 14 days; analysis HT 40 days] 
__ Herbicides by GC--method 8151A {W: prep HT 7 days; S: prep HT14 days; analysis HT 40 days] 
__ SVOCs by GC/MS--method 8270C [W: prep HT 7 days; S: prep HT14 days; analysis HT 40 days] 

Dioxins and Furans--methods 8280 or 8290 [WandS: prep HT 30 days; analysis HT 45 days] 
__ PAHs by HPLC method 8310 [W: prep HT 7 days; S: prep HT14 days; analysis HT 40 days] 
__ Explosives by HPLC method 8330 [W: prep HT 7 days; S: prep HT14 days; analysis HT 40 days] 
__ Hexane extractable materials (HEM and SGT-HEM)--method 1664 
__ Total organic carbon (TOC)--methods 415.1 or 9060 
__ Dissolved organic carbon (DOC)--methods 415.1 or 9060 
__ Total organic halides (TOX)--method 9020 

[W: analysis HT 28 days] 

[W: analysis HT 28 days] 

[W: analysis HT 28 days] 

[W: analysis HT 28 days] 

__ Metals by ICP--method 60108/200.7 Dissolved . Total __ [WandS: analysis HT 180 days] 
__ Metals by ICP/MS--method 6020/200.8 Dissolved __ . _Total __ [WandS: analysis HT 180 days] 
__ Metals by GFAA methods [WandS: analysis HT 180 days} Methods:Sb-7041, As-7060, Cd-7131 

Cr-7191, Pb-7421, Se-7740, Tl-7841 List GFAA metals: _____________ _ 
Hexavalent chromium--method 7196 

__ Mercury by CVAA--method 7470A (W) and 7471A (S) 

[W: analysis HT 24-48 hours] 

[WandS: analysis HT 28 days] 

__ Inorganic anions--method 300 [W: analysis HT 48 hours- N02, N03, ortho-P; HT 28 days--Br,CI ,F, S04] 
__ Total dissolved solids (TDS)--method 160.1 and( or) TSS--method 160.2 [W: analysis HT 7 days] 
__ Total alkalinity--method 310.1 

__ Nitrogen, ammonia--method 350.1 

__ Nitrogen, TKN--method 351.2 

__ Nitrogen, nitrate+ nitrite--method 353.2 [W: analysis HT 28 days] 
__ Nitrogen, nitrite--method 354.1 

__ Total phosphorus--method 365.3 

__ Cyanide, total and amenable--methods 90108 or 9012A 
/(.. Other analyses: '1"1':> -3 €> 't-EX 0 \1\d.. ':rP H. 

Revision 1.5 
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[W: analysis HT 14 days] 

[W: analysis HT 28 days] 

[W: analysis HT 28 days] 

N03 or N02 only [HT 48 hours] 

[W: analysis HT 48 hours] 

[W: analysis HT 28 days] 

[WandS: analysis HT 14 days] 

11/29/00 



--- QC DATA ASSOCIATION SUMMARY 

M1H230294 -- Sample Preparation and Analysis Control Numbers -
ANALYTICAL LEACH PREP 

SAMPLE# MATRIX METHOD BATCH # BATCH # MS RUN# - 001 AIR EPA-19 T0-3 1236487 
AIR EPA-19 T0-3 1236488 - 002 AIR EPA-19 T0-3 1236487 - AIR EPA-19 T0-3 1236488 

- 003 AIR EPA-19 T0-3 1236487 
AIR EPA-19 T0-3 1236488 .... 

004 AIR EPA-19 T0-3 1236487 - AIR EPA-19 T0-3 1236488 - 005 AIR EPA-19 T0-3 1236487 - AIR EPA-19 T0-3 1236488 

006 AIR EPA-19 T0-3 1236487 
AIR EPA-19 T0-3 1236488 -

---
-
-

--
-

II-5 



-
-
-
-
---
---
-
--

-
·--

--

-
..... 

LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC Volatiles 

Client Lot# ... : M1H230294 
LCS Lot-Sample#: M1H240000-487 

Work Order# ... : EJJ611AC-LCS 
EJJ611AD-LCSD 

Analysis Date .. : 08/24/01 
Analysis Time .. : 11:19 

Matrix ......... : AIR 
Prep Date ...... : 08/24/01 
Prep Batch# ... : 1236487 
Dilution Factor: 1 

PERCENT RECOVERY PARAMETER RECOVERY LIMITS Benzene 86 (70 - 130) 
85 (70 - 130) Toluene 89 (70 - 130) 
88 (70 - 130) 

NOTE(S): 
Calculations are performed before rounding to avoid round-off errors in calculaled results. 
Bold print denotes control parameters 

II-6 

RPD 
RPD LIMITS METHOD 

EPA-19 T0-3 
0.65 (0-20) EPA-19 T0-3 

EPA-19 T0-3 
0.61 (0-20) EPA-19 T0-3 



-
-
-
-

-

LABORATORY CONTROL SAMPLE DATA REPORT 

GC Volatiles 

Client Lot# ... : M1H230294 
LCS Lot-Sample#: M1H240000-487 

Work Order# ... : EJJ611AC-LCS 
EJJ611AD-LCSD 

Analysis Date .. : 08/24/01 
Analysis Time .. : 11:19 

Prep Date ...... : 08/24/01 
Prep Batch#---= 1236487 
Dilution Factor: 1 

PARAMETER 
Benzene 

Toluene 

NOTE(S): 

SPIKE MEASURED 
AMOUNT AMOUNT 
0.0950 0.0812 
0.0950 0.0807 
0.0943 0.0835 
0.0943 0.0830 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

PERCENT 
UNITS RECOVERY 
ppm(v/v) 86 
ppm(v/v) 85 
ppm(v/v) 89 
ppm(v/v) 88 

,..,. Bold print denotes control parameters 

--

-

-

-

II-7 

Matrix.-------.: AIR 

RPD METHOD 
EPA-19 T0-3 

0.65 EPA-19 T0-3 
EPA-19 T0-3 

0.61 EPA-19 T0-3 



-
-
---
----

Client Lot# ... : M1H230294 
MB Lot-Sample #: M1H240000-487 

Analysis Date .. : 08/24/01 
Dilution Factor: 1 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

NOTE(S): 

METHOD BLANK REPORT 

GC Volatiles 

Work Order# ... : EJJ611AA Matrix . ........ : AIR 

Prep Date ...... : 08/24/01 Analysis Time .. : 12:08 
Prep Batch# ... : 1236487 

REPORTING 
RESULT LIMIT UNITS METHOD 
ND 0.020 ppm(v/v) EPA-19 T0-3 
ND 0.020 ppm(v/v) EPA-19 T0-3 
ND 0.020 ppm(v/v) EPA-19 T0-3 
ND 0.020 ppm(v/v) EPA-19 T0-3 

,_ Calculations are performed before rounding to avoid round-off errors in calculated results. 

-
-

--

-
-

--
.... 
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--

------
-

LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC Volatiles 

Client Lot# ... : M1H230294 

LCS Lot-Sample#: MlH240000-488 
Work Order# ... : EJJ631AC-LCS 

EJJ631AD-LCSD 

Analysis Date .. : 08/24/01 

Analysis Time .. : 10:25 

Matrix ......... : AI?. 

Prep Date ...... : 08/24/01 

Prep Batch# ... : 1236488 

Dilution Factor: 1 

PERCENT RECOVERY 

PARAMETER 
RECOVERY LIMITS 

TPH (as Gasoline) 104 (60 - 120) 

104 (60 - 120) 

NOTE(S): 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

Bold print denotes control parameters 

II-9 

RPD 

RPD LIMITS METHCD 

EPA-19 T0-3 

0.76 (0-20} EPA-19 T0-3 



-----
--

LABORATORY CONTROL SAMPLE DATA REPORT 

Client Lot# ... : M1H230294 
LCS Lot-Sample#: M1H240000-488 
Prep Date ...... : 08/24/01 
Prep Batch# ... : 1236488 

GC Volatiles 

Work Order# ... : EJJ631AC-LCS 
EJJ631AD-LCSD 

Analysis Date .. : 08/24/01 
Analysis Time .. : 10:25 

- Dilution Factor: 1 

- SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY - TPH (as Gasoline) 10.0 10.4 ppm(v/v) 104 

10.0 10.4 ppm(v/v) 104 

- NOTE(S): 
Calculations are performed before rounding to avoid round-off errors in calculated results. 

- Bold prim denotes control parameters 

-
-
-

--
-
-
--
'~ 
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Matrix ......... : AIR 

RPD METHOD 
EPA-19 T0-3 

0.76 EPA-19 T0-3 



-
--
.... 

-
--
-
-

METHOD BLANK REPORT 

GC Volatiles 

Client Lot# ... : MlH230294 Work Order# ... : EJJ631AA Matrix ......... : r~ 
MB Lot-Sample #: MlH240000-488 

Analysis Date .. : 08/24/01 
Dilution Factor: 1 

PARAMETER 
TPH (as Gasoline) 

NOTE (S): 

Prep Date ...... : 08/24/01 Analysis Time .. : :.::JiB 

Prep Batch# ... : 1236488 

RESULT 
0.40 J 

REPORTING 
LIMIT 
1.0 

~.ETHC!J 

ppm(v/v) EPA-19 T0-3 

- Calcula1ions are performed before rounding 10 avoid round-off errors in calculared results. 

J Es1ima1ed result. Resul! is less 1han RL. 

--
-

-
-

-
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---
-
--
-
-
--

PROJECT TRACKING 

CHECKLIST 

LOT#:~~\?~~ 

Sample Received 

Equipment Checked-In 

Project Number Assigned 

Logged-in 

VacuumNolume Checked 

Folders to Lab 

Typed I Uploaded 

Printed 

Faxed 

ET I JEG Checker 

Coverletter 

Report Approved 

~eport Mailed 

INITIAL 

,_ Invoiced 

1o,go 

\lol\D 
lvSD 
tb50 

\jcO 

cuE NT: us cs I s w ~o::!! 1 o 
C\.f E>.l " ~ 

COM MEENTS 

Anomalies: ~ YES (See Clouseau} 

Bags(ours): Bags(not ours): 1L 3L 

Cans( ours): lo Cans(not ours}: DNA's: 

Regs:_ VIals: w/HCL: _ Vials: w/o HCL: 

Temperature (if applicable}: deg. C. 

BLUE 6f9 PURPLE PURPLEx2 

***1\-LULING REML"''DERS*** 

PAGINATE? NOD YESD 

- DISK OELIVERABLES? NOD YESD 

CHROMA TOG RAMS? NOD YESO - REPORT COPY TO ANYONE? NOD YESO - INVOICE COPY TO ANYONE? NOD YESO 

¥~\[~·CA. \~ ~ 
<y.f\_ ~ 
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H 
H 
I 

1-' 
w 

~ j 1 t j i • I t t t J t I i t t t 1 r I I t j I ~ r I t , t 

SI!VI!RN 
--~--~-- --

TRENT Chain of 
Custody Record 

STl 412·1 (0100) 

SI!RVJ~I!S Severn Trent Laboratories, Inc. 

Clranl Project Manager nate 

(!. 5 fJ.EOL06JQ1J ... 5VR.V t.~_EEf.D GESHAR.IJT 9--22rD/ 

-A.1·.,-,~-o;-s2-.-~~ MDIJTG-Dl\t\£~<( .Sv I lE ~Dt) ratot>t•o~~~Sor;;;;/;r_;x;ur~50S 3'3£-"J )CJCJ'~ ~lt??J)~qq 
City ~lip Code Srle Contact l.ab ContSct Analysis {AIIacll list if 

_AL..B _!!_~~f.fgU[ j~'-'\ I 8llo:J' K!/.~P.lJ.!::Ij more seace is needed) 

Prvject Name aod I oculion (Stale} Carrier/Waybill Number J--1-r--.., 

_5_~.!1_ :#_]0 Cft"E12--r--UM - ~~--- I~..,..... 
ConlracL'PurciJJS~ Ord~r!Quo/o No. I .• Containers & ~ a [' 

Malrtx Preservatives _'5 £3 -Q' cl'l 

Sample/D. No. encl Description Date nme i . . ~ i! ~ ~ _ 5 "li ( ~ Ill ~ h 

Chain of Custody N11mber 

052928 
Page of _ J 

Special Instructions! 
Conditions of ReceiJ>I 

(Co11 rainors ru,. (Hell sample may ba comiJJIIcd oa onellno} ~ ~ ~ ~ '.J) §' 2 ~ ~ ~ ~ ~ !:; .E Jt 2. t-
--- -r-'-- -·1---'--. ,_~~--- -- -c-r--

_VW_:_QJ V~.l.2·Dl lliC: __ i_ ~---~~ v v' v" 'TIUO __toxs.s 0 f 

_ _MPJ1~_::_QJ t~~:l-01 ll=!Q_ ____ v ------r-l_v' ~~-~_l~r- CFlU•SJf~S 3\IIPPE.f::-.. 

_/t..1P.IL?0-0/ .8-.:-~-01 .l23C2__1_, __ !' rl-------1-.ir--,_v J.. --~ ~x or- 11. cotJT!VtJS 

_j{J_f>.flSP- D I 8-.L')·OL J210 i ____ 
1
_r- 11. -1-~W-- ~r 1''8~ ~<JDP-K. 

___1!1/X. scr C:.•J 3~~:1.01 iJS"O l~r- ____ 
1
_ v' _ -~~l--~v- .At~BILL it rJvD.5b'lh3S'i'D 

_Atflil!EN.T11.f{'!ft/K -o I r<n-O\ UQQ_, __ _ 1 _
_ ILr- __ 

1
_ _ Ji I vii ,_~ _ 5EAl :Jr 1?:.5"7:le 

-- I 1-I-I-J-1-~-1-l-l-l-1--+-l-l-1-1-l-1-J--f--1--1 I I 11--------

l====a==-t=-ttt=-tttttt±tttltlli -Box or . .:J ---------1 · _ _ -1-f- &R~Ill # S'IU>S'b~f 

--------- _ _____ _ _ ___ . _ S£fft..ft"I3S"7~9 

---------------t-----1 -I-J.-I-1-I---1---t-1-I-+-1-I-I-I-I-J-I-I-l--1--1-l-f-l---------

Poss1blellazard ldtmlificslion 

r-J Non-Hazard 0 Flammable D Skin Irritant 0 Poison B 

Tum Around Tuno RQqwrea 
1Samplo Disposal 

· (A l&e may be assessed if somplus aru retainer/ ¢ Unknown 0 Relum To Client 0 Disposal By Lab 0 Archive For ___ Months longer than 3 months} 

. QC Requiro;;•ents { Spocily} 

[) 241/uurs [1481/oun; 0 7 Days 0 t4 Days 0 21 D<.~ys 0 Other . 

. ,R",o"~"·r;:e.~ 5'. f?uO!f~Jr loi~2.J.-V1 I r/Zoo ·-·~Dr kx?RE<Js (8-»-L~ 17c.oD 
. ~ -F-zn 2~ 1;1?31""-!~";;?Q ~'J.:;l'!U:io3L 

J Tlclinquisl•od By ~ • Date • Time nate . Tim a -

Commonts 

DISTRIBUTION: WIIITE- Slays with tho Sample; CANARY· Rclumod to Cli~nl wil/1 Reputl; PINK- Field Copy 

I I 
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- APPENDIX III 

Field Data 

-



-
--
-

Sample container and preservation requirements 

-
Parameters and methods Bottle Size and Type Preservatives 

Soil-gas: Benzene, Toluene, One-liter SUMMA® None 

Ethylbenzene, and Xylenes canister 

(BTEX), and Total Volatile 
Petroleum Hydrocarbon 
(TVPH) by T0-3 

--

,..,. 

-
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SEVERN 
TRENT -- CANISTER FIELD DATA RECORD SERViCES 

- CUENT: us G s:' VFR 10: ______ _ - CANISTER SERIA~ A-1 (o lf 
DATE CLEANED:~ ~-10~0 fA-
CLIENT SAMPLE #: __ ___,Y~lli:x.1_-..:C>...:.{ ______ _ 

Duration of camp. : __ _ 

SITE LOCATION: Ot.U~ON AFB I }JI)'\ 
I -

READING 
JNITJALS - INITIAL VACUUM CHECK -

INITIAL FIELD VACUUM 

- FINAL FIELD READING l:l..\D 
GAUGE READING UPON RECEIPT -

- LAB ORA TORY CANISTER PRESSURJZA TION - INITIAL VACUUM (inches Hg and PSIA) ! /z-o-o I }!,-Z'I-Cf I /#"-

- I FINAL PRESSURE (PSIA) I z.. '1- '-IS"" I j -J...tf. c/ I .......... 
Pressurization Gas: J./-s---

FLOW RATE RANGE - COMMENTS: (mV~n~n) 

0.5 Hours I 158-166.7 
1 I 79.2-83.3 - 2 I 39.6-41.7 
4 I 19.8-20.8 - 6 I 13.2-13.9 
8 I 9.9-10.4 - 10 1 7.92-8.3 
12 1 6.6-6.9 
24 I 3.5-4.0 

1 ·,\QANAC,:.011P\..:SUC.COIIOCCS\CANISTER AElD DATA ·"ECORD.doc REV. 2000-18 I 

-
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-
-
-
--
-
-----
-
-
-
--
--
--
"'''' 

-

-

CANISTER FIELD DATA RECORD 

CUENT: \) s G ~ VFR 10:-------

CANISTER SERIAL#: ~j!;~~9=3~5:~-'_JJAL.:-~~~£t. :::::::::::;::..,~ 
DATECLEANED:~5~-~~~-~D~\~~~~-----~(~~~~-l=O=~=O=i=~~~~ 
CLIENT SAMPLE #: __.L.M.;...;.P-'--'-"A-5=--_,.0::.....;....\ ----------------------------------

SITE LOCATION: CANNPtJ A-FBI N 1\1 
I 

RE.O.DING 

INITIAL VACUUM CHECK , 3o 11 

I INITIAL FIELD VACUUM 1.:21.5 1- 3D 
I FlNAL FiELD REACING 1 :1 ::l.D 1·- 4 
I GAUGE READING UPON RECEIPT I 

<3 

<S'{;u /o I 
g p2 /or 
' 

LABORATORY CANISTER PRESSURIZATION 

INITIAL VACUUM (inches Hg and PSIA) I 11-~r I 3-z.'/-ot 

I FINAL PRESSURE (PSJA) I 2.'-'-~ I I g-ZY-t;l 

Pressurization Gas: B. _ 

COMMENTS: 

SitMPLf I JJIO C..A-N IS TC..(<.. • 0.5 Hours I 
1 I 
2 
4 
6 
8 
10 
12 I 
24 I 

\\Q.ANACA01'PU8WC.CCI\CCCS\CANIS< R FiELD CATA REC::::RO.doc 
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SEVERN 
TRENT 

1B. 
th 

I -
I 1-

FLOW RATE RANGE 
(mllmtn) 

158-166.7 
79.2-83.3 
39.6-41.7 
19.8-20.8 
13.2-13.9 
9.9-10.4 
7.92-8.3 
6.6-6.9 
3.5-4.0 

REV. 2CCC-18 I 
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-

--
---
-
-
-
-
-· -
-

-

--
-

-

CANISTER FJELD DATA RECORD 

CLIENT: \) s G ~ VFR ID: ------

CANISTER SERIAL#: GLC07 s-~ ....... ~ 
DATE CLEANED: s· --'( -0 \ B (iJf-o I iJ 
CLJENT SAMPLE#: --1..!~~\ PuAJ....]...,.:O!:::...--~o~l ------
SITE LOCATION: CAt9tVCh\ frFB I N N1 

Duration of camp. : __ _ 

I 

READING 

INITIAL VACUUM CHECK 

INITIAL FIELD VACUUM 

I FINAL FJELD READING 8/J-.J- }o t 
I GAUGE READING UPON RECEIPT 

LAB ORA TORY CANISTER PRESSURlZA TION 

INITIAL VACUUM (inches Hg and PSIA) I /)_&;'~ I 3 -Z.'/-ot 

I FINAL PRESSURE (PSrA) I ugs- I 8 ~ l.-1./~ (} ( 

Pressurization Gas: --1:!;,... 
COMPOS IT<; 

TIME 
COMMENTS: T H Rtl\. \)_> ~A-D D'-l r..A-ll..)l<rE.R - (HOURS) 

.Mk'r lid viS_ (0(2.£.~if-D lllf:.. lll~AD~ w! 0.5 Hours 

F-(Trl 1\JC../ STIH~Lf.S S Sj"F E.L.) . 
/ 1 

ov~ 2 ..... 4 
6 

J.,o77t 8 
10 
12 
24 

IICANAC,.l.Q11PUeLJC,COI\DCCS\CANISTER FiE.l:l DA A RECORD.c:oc 
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SEVERN 
• 

SERVICES 

I l't--

I ,__ 

A..CW RATE RANGE 
(mUmin) 

1E8 -166.7 I 
792-83.3 
39.6-41.7 
19.8-20.8 
13.2-13.9 
9.9-10.4 
7.92-8.3 I 
6.6-6.9 
3.5-4.0 

REV. 2COG-18 ' 



-
-

TRENT 

- CANISTER FIELD DATA RECORD SERVICES 

- CLIENT: u s G s:' VFR 10: ______ _ 

-
-

CANISTER SERIAL#: ·A ~ I:US~ 
DATE CLEANED: C3 .tl-0 l B (jl0'ij;) 
CLIENT SAMPLE#: ---lf\tL.:.:t~P...r...Bb.l.5j~b~-...lO~I~..-. ______ _ 

s1TE LocATioN: cA~)Joy Afe . )J M 
I 

- RE.A.DING INITIALS 

INITIAL VACUUM CHECK -- I INITIAL FIELD VACUUM 1- 3o - I FINAL FIELD READING \2 '10 -- I GAUGE READING UPON RECEIPT 

- LABORATORY CANISTER PRESSURIZATION - INITIAL VACUUM (inches Hg and PSIA) I }/. :}-5" I 3 .-;t.'f-~;1 I II-

- ! FINAL PRESSURE (PSIA) I z..Y. r'l l 'l-U-~1 I 14-

- Pressurization Gas: _Jd._. 

- FLOW RA• c R.AJ-IGE 

COMMENTS: 
(ml/min) 

- 0.5 Hours 158-166.7 
1 79.2-83.3 - 2 39 6-417 
4 19.8-20.8 I 
6 13.2-13.9 I 
a 9.9-10.4 I - 10 7.92-8.3 I 
12 6.6-6.9 I - 24 I 3.5-4.0 I 

-- \\CANAC;,anPU6UC.COIIOCCS\CANISiER FiELD CAiA RECORD.doc REV. 2000-18 i 

-

- III-5 



--
-
-
---
-
---
------
-
-
·-
-

-
~-

CANISTER FIELD DATA RECORD 

CLIENT: l)S G ~ VFRJD: ______ _ 

CANISTER SERIAL#: _A_;__-....;..}..o:.)_-'-';;l----,~r-<---~-~
DATE CLEANED: _.g"'-· -'i__,__-_0....;..\ _,B::;_ __ ~(ijiD.:-"'~~--"'""lO_-_·O_;iY....;..Ar-~-
CUENT SAMPLE#: --:..M_,_P:...>c..s=-D~-0=<-=-1 ______ _ 

s1rE LOCATION: c•uH.:oN AFo . N M 
I 

READING 

INITIAL VACUUM CHECK 

INITIAL FIELD VACUUM 

I FINAL FIELD READING 

I GAUGE READING UPON RECEIPT 

LA-BORATORY CANISTER PRESSURIZATION 

INITIAL VACUUM (inches Hg and PSIA} I /I.R9 I ~,ZJ.r- Ol 

I FINAL PRESSURE (PSI A} I v-{.Sb I i-z.'/-ol 

Pressurization Gas: ..J!.._ 
CCII.IPCSITE 

TIME COMMENTS: !HCURS) 

0.5 Hours 
1 
2 
4 
6 
8 
10 
12 
24 

1\QANACA01'P'J8L;C~COIICCCSICAN157 cR i'iEi..D OAT A REC;::RQ.aoc 
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SEVERN 
TRENT 

SERVICES 

INITIALS 

-
........ 

FLOW RATE RANGE 
(mVmin) 

158-166.7 
79.2-83.3 
39.5-41.7 
19.8-20.8 
13.2-13.9 
9.9-10.4 
7.92-8.3 
6.6-6.9 
3.5 -A..O 

REV. 2CCC-;B I 



--- SEVERN 
TRENT -

CANISTER FIELD DATA RECORD 

- CUENT: t2 s G ~ VFR 10:-------

--
CANISTER SERIA?;; s GWOI } 
DATE CLEANED:~-0 ~~ ~- lD~D 11+-
Cl!ENT SAMPLE:;.= ----:iMi1§NT 8LlwK ..... o I 
SITE LOCATION: C&NND~ AfB ( ~IY\ 

I -- READING INITIALS 

INITIAL VACUUM CHECK -
INITIAL FIELD VACUUM 415. 
l FINAL FIELD READING l'3DO 

- [ GAUGE READING UPON RECEIPT -
LABORATORY CANISTER PRESSURIZATION - INITIAL VACUUM (Inches Hg and PSIA) I 12--ln I Z~z.'f-;1 I H---- I rz-s-. 3X I f}Z'f-u I I FINAL PRESSURE {PSIA) 

Pressurization Gas: _& 

FlOW RATE RANGE 
- COMMENTS: (mVmin) 

~- 0.5 Hours 158-166.7 
1 I 79.2-83.3 
2 39.6-41.7 
4 19.8-20.8 
6 13.2-13.9 
a 9.9-10.4 - 10 7.92-8.3 

12 6.6-6.9 
24 3.5-4.0 
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