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INTERIM TEST RESULTS REPORTS FOR
HURLBURT FIELD FIRE TRAINING AREA (FT-39)
EGLIN MAIN OLD FIRE TRAINING AREA (FT-28)

EGLIN AFB, FLORIDA

An initial bioventing pilot test was performed at the Hurlburt Field Fire Training
Area (FT-39) and the Eglin Main Old Fire Training Area (FT-28), Eglin AFB, Florida
during the period of March 14, 1994 to March 24, 1994. The purpose of this Part II
Report is to describe the results of the initial pilot tests and to make specific
recommendations for extended testing to determine the long-term performance of
bioventing in remediating site contaminants. Descriptions of the history, geology, and
site contaminants are contained in the Test Work Plan (ES, 1993).

1.0 PILOT TEST ACTIVITIES
1.1 Hurlburt Field Fire Training Area (FT-39)
1.11 Pilot Test Design and Construction

In accordance with the Test Work Plan, one vertical air injection vent well (VW)
and three multiple-depth soil vapor monitoring points (MPs) were installed the week of
February 28, 1994. A 1.0-horsepower regenerative blower was installed at the VW to
provide the necessary air for bioventing. Figure 1.1 depicts the locations of the VW,
MPs, and blower at the FT-39 site. Figure 1.2 depicts the vertical hydrogeological cross
section around FT-39. The following sections describe in more detail the final design
and installation of the bioventing system.

1.1.2 Vent Well Construction

The VW was installed on March 1, 1994 in an area of documented high TPH
contamination. The VW was constructed of 4-inch diameter Schedule 40 PVC with a
slot size of 0.04 inches. The total depth of the VW was 8.0 feet below ground surface
(bgs), with a screened interval from 8.0 to 3.0 feet bgs. The annular space between the
well casing and the borehole was filled with 6-9 silica sand from the bottom of the boring
to approximately 2.5 feet bgs. Granular bentonite was placed above the sand pack from
2.5 feet bgs to 1.5 feet bgs and hydrated in place with potable water. The VW was
finished with 0.5 foot layer of sand upon which a 12-inch flushmount protective well
cover was cemented in place with approximately 1 foot of cement/bentonite grout. A
detail of the VW construction is presented on Figure 1.3.

1.1.3 Soil Vapor Monitoring Points

Three soil MPs were installed at 10, 20 and 40 feet radially away from the air
injection vent well. Each MP was constructed to provide multiple depth soil gas
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monitoring with two discrete sample points at 3.5 to 4 feet and 5.5 to 6 feet bgs. A small
variation to this sampling interval was made at the outermost MP because of changes in
elevation. Each discrete point was constructed of a six-inch long piece of 1/2-inch
diameter Schedule 40 PVC well screen with 0.02 slot size. The riser of each discrete
point was constructed of 1/2-inch Schedule 80 PVC, which extended to approximately
six inches bgs.

Clean 6-9 silica sand was placed around each discrete point to provide a filter pack
between the borehole wall and the point. Granular bentonite was placed both below and
above each discrete point to provide an air tight seal between the points. The bentonite
was placed in 12-inch lifts and hydrated in place to assure the proper seal. The top of
each discrete point riser was fitted with a 1/4-inch quarter turn ball valve and 3/16-inch
hose barb to allow for connection of appropriate monitoring instruments.

Additionally, Type K thermocouples with mini connectors were installed at the 4
feet and 6 feet bgs discrete monitoring points in the MP closest to the VW (MPA).
These thermocouples will be used to measure the temperature profile at the site. The top
of each MP was completed with a 12-inch flush mounted protective well cover set in a
concrete base. Figure 1.4 shows the construction of the soil vapor monitoring points.

1.14 Blower Unit Installation

A one-horsepower GAST® regenerative blower unit was installed at FT-39 for the
initial and extended pilot tests. The blower was installed in a weather resistant enclosure
and electrically wired for permanent 240-volt, 30-amp service. Air from the blower is
injected into the vent well via a two inch PVC line connected to the blower's exhaust
port. A diagram of the blower unit and installation is presented on Figure 1.5.

1.2 Eglin Main Old Fire Training Area (FT-28)
1.2.1 Pilot Test Design and Construction

In accordance with the Test Work Plan, one vertical VW and three multiple-depth
MPs were installed the week of February 28, 1994. A one-horsepower regenerative
blower was installed at the VW to provide the necessary air for bioventing. Figure 1.6
depicts the locations of the VW, MPs and blower at the FT-28 site. Figure 1.7 depicts
the vertical hydrogeological cross section around FT-28. The following sections describe
in more detail the final design and installation of the bioventing system.

1.2.2 Vent Well Construction

The VW was installed on March 1, 1994 in an area of documented high TPH
contamination. The VW was constructed of 4-inch diameter Schedule 40 PVC with a
slot size of 0.04 inches. The total depth of the VW was 40 feet below ground surface
(bgs), with a screened interval from 5 to 40 feet bgs. The annular space between the well
casing and the borehole was filled with 6-9 silica sand from the bottom of the boring to
approximately four feet bgs. Bentonite chips were then placed above the sand pack in
one foot lifts to a depth of two feet bgs. Each lift of bentonite chips was hydrated in
place with potable water. A 1.0 foot layer of sand was placed above the bentonite. The
VW was finished with a one foot layer of cement/bentonite grout above the sand and

2
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around a 12-inch flushmount protective well cover. The well cover was cemented in
place with the cement/bentonite grout. A detail of the VW construction is presented on
Figure 1.8.

1.2.3 Soil Vapor Monitoring Points

Three MPs were installed at 10, 20 and 40 feet radially away from the air injection
vent well. Each MP was constructed to provide multiple depth soil gas monitoring with
three discrete sample points at 4.5 to 5, 25.5 to 26 and 38.5 to 39 feet bgs. Each discrete
point was constructed of a six-inch long piece of 1/4-inch diameter Schedule 40 PVC
well screen with 0.02 slot size. The riser of each discrete point was constructed of 1/2-
inch Schedule 80 PVC, which extended to approximately six inches bgs.

Clean 6-9 silica sand was placed around each discrete point to provide a filter pack
between the borehole wall and the point. Granular bentonite was placed both below and
above each discrete point to provide an air tight seal between the points. The bentonite
was placed in 12-inch lifts and hydrated in place to assure the proper seal. The top of
each discrete point riser was fitted with a 1/4-inch quarter turn ball valve and 3/16-inch
hose barb to allow for connection of appropriate monitoring instruments.

Additionally, Type K thermocouples with mini connectors were installed at the 39
feet and 5 feet bgs discrete monitoring points in the MP closest to the VW (MPA).
These thermocouples will be used to measure the temperature profile at the site. The top
of each MP was completed with a 12-inch flush mounted protective well cover set in a
concrete base. Figure 1.9 shows the construction of the soil vapor monitoring points.

1.24 Blower Unit Installation

A 1.0-horsepower GAST® regenerative blower unit was installed at FT-28 for the
initial and extended pilot tests. The blower was installed in a weather resistant enclosure
and electrically wired for permanent 240-volt, 30-amp service. Air from the blower is
injected into the vent well via a two inch PVC line connected to the blower's exhaust
port. A diagram of the blower unit and installation is presented on Figure 1.5.

Prior to departing the site, the ES engineer provided an operations and maintenance
briefing, O&M checklist, and blower maintenance manual to the base point of contact.

2.0 PILOT TEST SOIL AND SOIL GAS SAMPLING RESULTS
2.1 Hurlburt Field Fire Training Area (FT-39)
2.1.1 Soil and Soil Gas Sampling Results

Soils at the FT-39 site consist of fine to medium brown sands. This soil profile was
consistent throughout the unsaturated zone and to approximately five feet below the
groundwater surface which was encountered at approximately 8 feet bgs.

Hydrocarbon contamination at the site appears to extend from the ground surface to
the groundwater table. Contaminated soils collected by split spoons during the VW and
MP installations were identified based on visual appearance, odor and photoionization
detector (PID) screening. Varying degrees of hydrocarbon staining were encountered
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throughout the vertical profile in the unsaturated soil zone, and light to strong
hydrocarbon odors were noticed in nearly all the split spoon samples. PID readings of
greater than 20,000 ppm were measured in a number of soil samples.

Soil samples for laboratory analysis were collected in brass liners inserted into
stainless steel split spoons during the VW and MP installations. Procedures for soil
sample collection specified in the Protocol Document (Hinchee, et. al., 1992) were
followed for all sample collections. Samples were collected from the 6 to 8 feet interval
from the VW, from the 3 to 5 feet interval in MPA, and from the 5 to 7 feet interval in
MPB. All split spoon samples were screened for VOCs by use of the PID to determine
the presence of hydrocarbon contamination and to select samples for laboratory analysis.

Soil gas samples were collected prior to performing the air permeability test in
laboratory provided, evacuated Summa® canisters. Soil gas samples were collected from
the VW, the 3.5 to 4 feet bgs discrete monitoring point at MPA, and from the 3.5 to 4
feet bgs discrete monitoring point in MPC. All soil gas samples were collected following
procedures in the Protocol Document.

The soil samples for laboratory analysis were placed on ice and shipped via Federal
Express® to the PACE Inc., Laboratory in Huntington Beach, CA. Each soil sample was
analyzed for total recoverable petroleum hydrocarbons (TRPH); benzene, toluene,
ethylbenzene, and total xylenes (BTEX); iron; alkalinity; total Kjeldahl nitrogen (TKN);
pH; phosphates; percent moisture; and grain size distribution. Soil gas samples were
placed in a shipping box (without ice), and shipped via Federal Express® to Air Toxics,
Inc., in Folsom, CA for total volatile hydrocarbon (TVH) and BTEX analysis. The
analytical results for these soil and soil gas samples are presented in Table 2.1.

2.1.2 Exceptions to Test Protocol Document Procedures

There were no exceptions to the Test Protocol Document procedures.

2.1.3 Field QA/QC Results

Field quality assurance/quality control (QA/QC) samples were not collected or
required at this site because the ten percent collection requirement for QA/QC duplicate
samples has been met at other AFCEE bioventing test sites.

2.2 Eglin Main Old Fire Training Area (FT-28)
2.2.1 Soil and Soil Gas Sampling Results

Soils at the FT-28 site consist mainly of medium to coarse tan and dark yellowish
brown to reddish brown sand. This soil profile included poorly to well graded sand with
trace silt and trace gravel intermittently throughout the unsaturated zone to
approximately 39 feet where groundwater was encountered.

Hydrocarbon contamination at the site appears to extend from the ground surface to
the groundwater table. However, at depths between 15 to 30 feet evidence of
contamination was minimal. Contaminated soils collected by split spoons during the VW
and MP installations were identified based on visual appearance, odor and PID screening.
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Varying degrees of hydrocarbon staining were encountered throughout the vertical
profile in the unsaturated soil zone, and light to strong hydrocarbon odors were noticed in
nearly all the split spoon samples. PID readings of greater than 20,000 ppm were
measured in a number of soil samples.

Soil samples for laboratory analysis were collected in brass liners inserted into
stainless steel split spoons during the VW and MP installations. Procedures for soil
sample collection specified in the Protocol Document (Hinchee, et. al., 1992) were
followed for all sample collections. Samples were collected from the 3 to 5 feet interval
from the VW, from the 37 to 39 feet interval in MPA, and from the 2 to 4 feet interval in
MPB. All split spoon samples were screened for VOCs by use of the PID to determine
the presence of hydrocarbon contamination and to select samples for laboratory analysis.

Soil gas samples were collected prior to performing the air permeability test. These
samples were collected in laboratory provided, evacuated Summa® canisters. Soil gas
samples were collected from the VW, the 4.5 to 5 feet bgs discrete monitoring point at
MPA, and from the 38.5 to 39 feet bgs discrete monitoring point in MPC. All soil gas
samples were collected following procedures in the Protocol Document.

The soil samples for laboratory analysis were placed on ice and shipped via Federal
Express® to the PACE Inc., Laboratory in Huntington Beach, CA. Each soil sample was
analyzed for TRPH; BTEX; iron; alkalinity; TKN; pH; phosphates; percent moisture; and
grain size distribution. Soil gas samples were placed in a shipping box (without ice), and
shipped via Federal Express® to Air Toxics, Inc., in Folsom, CA for TVH and BTEX
analysis. The results of the soils and soil gas samples are presented in Table 2.2.

2.2.2 Exceptions to Test Protocol Document Procedures

No exceptions to the Test Protocol Document procedures were conducted during the
initial pilot test at FT-28.

2.2.3 Field QA/QC Results

Field quality assurance/quality control (QA/QC) samples included collection and
analysis of duplicate samples for the media sampled. Consistent with requirements of the
protocol the number of QA/QC samples was ten percent of the total number of samples
collected for each medium. The results of the QA/QC samples are included in
Appendices A, B and C.

3.0 PILOT TEST RESULTS
31 Hurlburt Field Fire Training Area (FT-39)
311 Initial Soil Gas Chemistry

Prior to initiating any air injection, soil gas in the VW and all MPs were sampled for
TVH, oxygen, and carbon dioxide. The VW and MPs were purged to remove stale soil
gas prior to monitoring. Soil gas monitoring was accomplished using portable gas
analyzers as described in the Protocol Document. The results of the initial monitoring is
presented in Table 3.1.
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As shown in Table 3.1, the VW and all MPs, with the exception of MPs at two
shallow locations (MPA-3.5-4.0 and MPB-3.5-4.0), had completely depleted oxygen
levels (0.0%), high carbon dioxide readings (greater than 7%), and TVH readings
ranging from 16,000 parts per million (ppm) to greater than 20,000 ppm. These readings
suggest that the indigenous microorganisms have completely depleted the naturally
available oxygen supply, indicating significant biological activity. In contrast, the
background monitoring point (EAFB2-1) indicated a high concentration of oxygen
(approximately 13% oxygen) in the soil gas and less than 6% carbon dioxide. These
measurements represent the subsurface condition at a depth of about 6 to 8 feet bgs
(screen interval estimated above the water table in well EAFB2-1). TVH reading was
estimated at 220 ppm.

3.1.2 Air Permeability

An air permeability test was conducted according to the Protocol Document
procedures on 18 March 1994. Air was injected into the VW for three hours at a rate of
approximately 13 cubic feet per minute (cfm) and an average pressure of 40 inches of
water. Steady-state pressure levels were achieved at all MPs in approximately 170
minutes. Table 3.2 provides the maximum steady-state pressures at each discrete
monitoring point.

Due to the gradual response and relatively lengthy time to achieve steady-state
conditions, the dynamic method of determining soil permeability was selected (Hinchee
et al., 1992). Using the HyperVentilate® model, an air permeability value ranging from
14 to 150 darcys was calculated for this site. The air permeability, calculated using the
steady-state method, was 6.8 darcys. The radius of pressure influence is estimated to
exceed 60 feet for this site as presented in the models in Appendix D (note that pressure
influence was observed at MPs located at 40 feet from the vent well at this site).

3.13 Oxygen Influence

The depth and radius of oxygen influence in the subsurface resulting from air
injection into the central VW is the primary design parameter for bioventing systems.
Optimization of full-scale and multiple VW systems requires pilot testing to determine
the volume of soil that can be oxygenated at a given flow rate and vent well screen
configuration.

Table 3.3 presents the change in soil gas oxygen levels that occurred after
approximately three days of continuous air injection. This period of air injection, at
approximately 7 cfm (average), produced an increase in soil gas oxygen concentrations at
least 40 feet from the VW. Based on the oxygen increase and the pressure response at
the furthest monitoring point (MPC), the long-term radius of oxygen influence will
exceed 40 feet when air is injected at a rate of approximately 7 cfm.

314 In-Situ Respiration Rates

In-situ respiration tests were performed at the following monitoring points and
depths: MPA (5.5 to 6 feet bgs), MPB (5.5 to 6 feet bgs), and MPC (3.0 to 3.5 feet bgs).
These points were chosen based on their low oxygen readings (0.0%), high carbon
dioxide readings (greater than 7%), and high TVH readings (greater than 20,000 ppm).

6
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A 2-4 percent helium in air mixture was injected into each of the three discrete
monitoring points for 17 hours during the initial part of the in-situ respiration test.
Oxygen, carbon dioxide, and TVH concentrations were then measured in the soil gas at
each discrete monitoring point. These readings were collected for approximately 72
hours following cessation of the helium/air injection period. The measured oxygen
losses were then used to calculate biological oxygen utilization rates. The results of the
in-situ respiration testing for the MPs are presented in Figures 3.1 through 3.3. Table 3.4
provides a summary of the oxygen utilization rates.

Because helium is a conservative, inert gas, the change in helium concentration over
time can be useful in determining the effectiveness of the bentonite seals between each
discrete monitoring point in the MPs. Figures 3.1 through 3.3 compare oxygen
utilization and helium retention. Helium recovery was erratic and no conclusions
regarding leakage or diffusion can be drawn from these data.

Oxygen loss was linear at every interval during the respiration test. Oxygen
utilization rates observed at FT-39 were very consistent and ranged from 0.0026 to
0.0034% per minute (Table 3.4). Initial respiration test data is presented in Table 3.5.

At FT-39, an estimated 1,100 milligrams (mg) of fuel per kilogram of soil can be
degraded each year. This value is the average of the fuel consumption rates calculated
for every point at which a respiration test was conducted. The interval-specific fuel
consumption rates were calculated using observed oxygen utilization rates, estimated air-
filled porosites, and a conservative ratio of 3.5 mg of oxygen consumed for every 1 mg
of fuel biodegraded. The air-filled porosity calculated for each sampling point ranged
from 0.17 to 0.18 liters of air per kilogram of soil.

3.1.5 Potential Air Emissions

The long-term potential for air emissions from full-scale bioventing operations at
FT-39 are considered to be low because of the age and type of the site contaminants
(greater than five years, and primarily JP4 jet fuel). Additionally, health and safety
monitoring conducted during the permeability test using a PID sensitive to 1 ppm barely
exceeded background levels. Because the potential for air emissions is highest during the
initial air injection period, and very little emissions were detected, the long-term
emission potential is considered low. Finally, the site is very isolated at the Hurlburt
field, and is several hundred feet from any permanently occupied building.

3.2 Eglin Main Old Fire Training Area (FT-28)
3.21 Initial Soil Gas Chemistry

Prior to initiating any air injection, soil gas in the VW and all MPs were sampled for
TVH, oxygen, and carbon dioxide. The VW and MPs were purged to remove stale soil
gas prior to monitoring. Soil gas monitoring was accomplished using portable gas
analyzers as described in the Protocol Document. The results of the initial monitoring is
presented in Table 3.6.

As shown in Table 3.6, the VW and all MPs had completely depleted oxygen levels
(0.0%), high carbon dioxide readings (greater than 10%), and TVH readings exceeding
7
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20,000 ppm. These readings suggest that the indigenous microorganisms have
completely depleted the naturally available oxygen supply, indicating significant
biological activity. In contrast, the background monitoring point (EAFB1-1) indicated
near atmospheric conditions in the soil gas (i.e. greater than 20% oxygen and less than
0.5% carbon dioxide) to a depth of at least 35 feet bgs. '

3.2.2 Air Permeability

An air permeability test was conducted according to the Protocol Document
procedures on 23 March 1994. Air was injected into the VW for two and one-half hours
at a rate of approximately 92 cubic feet per minute (cfm) and an average pressure of four
inches of water. Steady-state pressure levels were achieved at all MPs in less than
approximately 150 minutes. Table 3.7 provides the maximum steady-state pressures at
each discrete monitoring point.

Due to the gradual response and relatively lengthy time to achieve steady-state
conditions, the dynamic method of determining soil permeability was selected (Hinchee
et al., 1992). Using the HyperVentilate® model, an air permeability value ranging from
77 to 305 darcys was calculated for this site. The air permeability, calculated using the
steady-state method, was 70.4 darcys. The radius of pressure influence is estimated to
exceed 60 feet for this site as presented in the models in Appendix D (note that pressure
influence was observed at MPs located at 40 feet from the vent well at this site).

3.23 Oxygen Influence

The depth and radius of oxygen influence in the subsurface resulting from air
injection into the central VW is the primary design parameter for bioventing systems.
Optimization of full-scale and multiple VW systems requires pilot testing to determine
the volume of soil that can be oxygenated at a given flow rate and vent well screen
configuration.

Table 3.8 presents the change in soil gas oxygen levels that occurred after 17 hours
of continuous air injection. This period of air injection, at approximately 92 cfm,
produced an increase in soil gas oxygen concentrations at least 40 feet from the VW.
Based on the oxygen increase and the pressure response at the furthest monitoring point
(MPC), the long-term radius of oxygen influence will exceed 40 feet when air is injected
at a rate of approximately 92 cfm.

3.24 In-Situ Respiration Rates

In-situ respiration tests were performed at the following monitoring points and
depths: MPA (4.5 to 5 feet bgs), MPB (25.5 to 26 feet bgs), and MPC (38.5 to 39 feet
bgs). These points were chosen based on their low oxygen readings (0.0%), high carbon
dioxide readings (greater than 10%), and high TVH readings (greater than 20,000 ppm).
A 2-4 percent helium in air mixture was injected into each of the three discrete
monitoring points of MPA for 27 hours during the initial part of the in-situ respiration
test. Oxygen, carbon dioxide, and TVH concentrations were then measured in the soil
gas at each discrete monitoring point. These readings were collected for approximately
74 hours following cessation of the helium/air injection period. The measured oxygen
losses were then used to calculate biological oxygen utilization rates. The results of the
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in-situ respiration testing for the points are presented in Figures 3.4 through 3.6. Table
3.9 provides a summary of the oxygen utilization rates.

Because helium is a conservative, inert gas, the change in helium concentration over
time can be useful in determining the effectiveness of the bentonite seals between each
discrete monitoring point in the MPs. Figures 3.4 through 3.6 compare oxygen
utilization and helium retention. Helium recovery was erratic and no conclusions
regarding leakage or diffusion can be drawn from these data.

Oxygen loss was linear at every interval during the respiration test. Oxygen
utilization rates observed at FT-28 were very consistent and ranged from 0.001 to
0.004% per min (Table 3.9). Initial respiration test data is presented in Table 3.10.

At FT-28, an estimated 860 mg of fuel per kilogram of soil can be degraded each
year. This value is the average of the fuel consumption rates calculated for every point at
which a respiration test was conducted. The interval-specific fuel consumption rates
were calculated using observed oxygen utilization rates, estimated air-filled porosites,
and a conservative ratio of 3.5 mg of oxygen consumed for every 1 mg of fuel
biodegraded. The air-filled porosity calculated for each sampling point ranged from 0.09
to 0.17 liters of air per kilogram of soil.

3.2.5 Potential Air Emissions

The long-term potential for air emissions from full-scale bioventing operations at
FT-28 are considered to be low because of the age and type of the site contaminants
(greater than ten years, and primarily JP4 jet fuel). The site history and contaminants at
FT-39 are very similar to FT-28. Health and safety monitoring conducted during the
permeability test using a PID sensitive to 1 ppm did not detect any hydrocarbons above
background levels in the breathing zone or at the ground surface. Because the potential
for air emissions is highest during the initial air injection period, and no emissions were
detected, the long-term emission potential is considered low. The site is very isolated on
Eglin AFB, and is several thousand feet from any permanently occupied building.

4.0 RECOMMENDATIONS

Initial bioventing test at FT-39 and FT-28 indicate that naturally occurring oxygen
has been depleted in the contaminated soils, and that air injection will be an effective
method of increasing aerobic fuel biodegradation. AFCEE has recommended that air
injection begin at both sites to determine the long-term radius of oxygen influence and
the effects of time, available nutrients and changing temperatures on fuel biodegradation
rates.

A one horsepower regenerative blower has been installed at FT-39 and at FT-28 to
inject air at a rate of up to 8 cfm at FT-39 and 88 cfm at FT-28. This size blower was
installed to allow for expansion of the bioventing system to include multiple air injection
vent wells to impact an even larger area if necessary in the future. Extended (one-year)
testing began at Hurlburt Field Site FT-39 on March 20, 1994. Due to a delay in power
installation the extended test at Eglin Site FT-28 did not begin until July 6, 1994. ES
will return to the base at six months and-one year to analyze the soil gas and conduct
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follow-up in-situ respiration tests. Additionally, at the one year point, ES will collect
soil samples from both sites to determine the soil contamination levels after one year of
in-situ treatment.

Based on the results of the first year of pilot-scale bioventing, AFCEE will
recommend one of three options for these sites:

1. Upgrade, if necessary, and continue operation of the bioventing systems.

2. If the one year soil samples indicate that significant contamination removal has
occurred, AFCEE may recommend additional soil sampling to confirm that the
cleanup criteria has been achieved.

3. If significant difficulties or poor results are encountered during the bioventing
pilot test, AFCEE may recommend removal of the blower system and proper
abandonment of the VW and MPs.

5.0 REFERENCES

Engineering-Science, Inc. 1993. Draft Bioventing Test Work Plan for A-20 Radar
~ (SS-01) Hurlburt Field Fire Training Area (Site FT-39), Eglin Main Old Fire
Training Area (FT-28). December.

Hinchee, R.E., Ong, S.K., Miller, R.N., Downey, D.C., Frandt, R. 1992. Test Plan and
Technical Protocol for a Field Treatability Test for Bioventing. Columbus, Ohio.
January.
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Figure 1.3
INJECTION VENT WELL CONSTRUCTION DETAIL
HURLBURT FIELD FTA - (FT - 39)
EGLIN AFB, FLORIDA
12 IN. DIA. FLUSH 2 IN. DIA. PVC PIPE FROM BLOWER
MOUNT BOX 4 IN. TO 2 IN. DIA.
RUBBER BOOT
r Y L
‘UNDISTURBED SOIL
1 FT. ,
CEMENT GROUT
05 FT.
| e—————6-9 SILICA SAND
BENTONITE PELLETS
1FT. ¢ HYDRATED IN PLACE
8 FT.
0.5 FT.
— 6-9 SILICA SAND
—_— 4 IN. DIA SCH 40 PVC
5FT. J— 0.04 SLOT SCREEN
v END CAP
<+——— UNDISTURBED SOIL
l< 1 FT.
NOT TO SCALE
G/722409/MW-4/CD/0794 13
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Figure 1.4

12" FLUSHMOUNT CURB BOX

CONCRETE COLLAR

TYPICAL MONITORING POINT
HURLBURT FIELD FTA - (FT-39)
EGLIN AFB, FLORIDA

TYPE K THERMOCOUPLE LEAD (MPA ONLY)

1/4 IN. QUARTER TURN BALL VALVE
WITH 3/16 IN. HOSE BARB (TYP.)

6-9 SILICA SAND

BENTONITE PELLETS
HYDRATED IN PLACE

1/2 IN. DIAMETER
SCH 80 PVC RISER

1 FT.

6-9 SILICA SAND

BENTONITE PELLETS
HYDRATED IN PLACE

TYPEK '
THERMOCOUPLE (MPA ONLY)

6-9 SILICA SAND

1FT. 6 FT.

1FT.

1FT.
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Figure 1.5

1HOd INJWIHNSYIN ALIDOTIAHIV (G))

Tive .2/ | - IATVA (@3378) 33134 3UNSSIH IWNANVYIA ®
(LI3HN3HV4) H313WOWHIHL Q

(OH 4O SAHONI)} IDNVYD IHNSSIAHd @

O°H SFHONI 2¥ ® L3S - IATVA 4334 JUNSSIH JLLYWOLNY (9)
HOLIMS HIMOd (5)

O°H S3HONI 02 ® WJOS 0L
JAILVHINTODFY / 2-01 1¥H 1SVD - H3MO1d

V SL/3SVHd 3T1ONIS /A0ES /ZH 09 ® WJH 0SYE/ dH |
HOLOW 3AIHA

(O°H 40 SIHONI) IBNVD NNNOVA @
CETR ENE VNG

®

N

JUIHISOWLY
Wou4d

® @

® ®

vaiod ‘adv NIno3
NOILOArNI HIv 504
W3LSAS HImMO14d 40 OILVINIHOS

(NOILD3rNI)
TIIM IN3A

Bh e ma NN BS B N Sh Ay S Gw SN 4N G5 My S8 N Gx B

ES ENGINEERING-SCIENCE

G/722409/DG-1/CD/0794

[Ta}
—




Figure 1.6

VENT WELL AND VAPOR MONITORING POINTS
EGLIN MAIN BASE OLD FTA - (FT-28)
EGLIN AFB

IMW20 O 1mwit

A!
EAFB 1-1

[_J«—TANK TO RUNWAY —>
Bl <Ak
BLDG
#910

—- o~
-7 2 -
@ SPIGOT -
P // & rusTep |~ x> BURN PIT DRAIN

IMW3 ] O1Mwa &z

LEGEND
VENT WELL EARTHEN BERM

VAPOR MONITORING POINT E‘_\ )83855
] LOCATION OF

PATCHES OF ASPHALT, OLD FUEL STORAGE TANK

>§§( GLASS AND DEBRIS i@ (REMOVED)

BOUNDARY OF FTA

A - A HYDROGEOLOGIC CROSS-SECTION

O STAGE 3 2" MONITORING WELL

0 200 FEET
] STAGE 3 4" MONITORING WELL I | |

APPROXIMATE SCALE
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Figure 1.7
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Figure 1.8
INJECTION VENT WELL CONSTRUCTION DETAIL
EGLIN MAIN BASE OLD FTA - (FT - 28)
EGLIN AFB, FLORIDA
12 IN. DIA. FLUSH 2 IN. DIA. PVC PIPE FROM BLOWER
MOUNT BOX 4IN.TO 2 IN. DIA,
RUBBER BOOT
: - ¥ —
UNDISTURBED SOIL
1FT.
* CEMENT GROUT
1FT.
! S e——— -9 SILICA SAND
A
BENTONITE PELLETS
2FT. HYDRATED IN PLACE
40.5 FT. ¥
1FT. |
¥
6-9 SILICA SAND
4 IN. DIA SCH 40 PVC
35 FT. 0.04 SLOT SCREEN
v END CAP
{ OSFT- <«—— UNDISTURBED SOIL
NOT TO SCALE
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Figure 1.9
TYPICAL MONITORING POINT
EGLIN MAIN BASE OLD FTA - (SITE FT-28)
EGLIN AFB, FLORIDA
TYPE K THERMOCOUPLE LEAD (MPA ONLY)
12" FLUSHMOUNT CURB BOX 1/4 IN. QUARTER TURN BALL VALVE
WITH 3/16 IN. HOSE BARB (TYP.)
CONCRETE COLLAR\\
2l ¥ / e
AR = H'J TR
Arara m m m krrrery
i 1B B B
6-9 SILICA SAND
y
BENTONITE PELLETS K% o ET.
HYDRATED IN PLACE
1/2 IN. DIAMETER 2
SCH 80 PVC RISER !
F N
6-9 SILICA SAND 1FT.
v
BENTONITE PELLETS
HYDRATED IN PLACE 20FT. | 39FT.
1/2 IN. DIAMETER X 6 IN.
LONG PVC SCREEN,
0.002 IN. SLOT (TYP.) v
F' N
6-9 SILICA SAND 1FT.
A 4
BENTONITE PELLETS 12 FT
HYDRATED IN PLACE :
TYPE K
THERMOCOUPLE (MPA ONLY) Y
6-9 SILICA SAND JET
Ll v v
J 1FT. .
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Figure 3.2
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Figure 3.3
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Figure 3.4
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Figure 3.5
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Figure 3.6
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TABLE 2.1

SOIL AND SOIL GAS LABORATORY ANALYTICAL RESULTS
Fire Training Pit 1 - Hurlburt Field Fire Training Area (FT-39)

Eglin AFB, Florida

Analyte (Units)a

Sample Location - Depth
(feet below ground surface)

Soil Gas Hydrocarbons
TPH (ppmv)

Benzene (ppmv)
Toluene (ppmv)
Ethylbenzene (ppmv)
Xylenes (ppmv)

Soil Hydrocarbons

- TRPH (mg/kg)

Benzene (mg/kg)
Toluene (mg/kg)
Ethylbenzene (mg/kg)
Xylenes (mg/kg)

Soil Inorganics

Iron (mg/kg)
Alkalinity (mg/kg as CaCO3)

pH (units)
TKN (mg/kg)
Phosphates (mg/kg)

Soil Physical Parameters
Moisture (% wt.)

Gravel (%)

Sand (%)

Silt (%)

Clay (%)

Soil Temperaturg

EG3-VW EG3-MPA-3.5-4° EG3-MPC-3.0-3.5'

14000 13000 26000
32 24 53
20 19 100
8.5 6.8 21
35 30 170
EG3-VW-6-8  EG3-MPA-3-5' EG3-MPB-5'
15,800 12,100 848
ND(0.54) ND(2.6) ND(2.7)
15 2 5.1
3.3 14 45
26 88 29
240 620 1,160
331 253 321
8.1 8.3 8.2
ND (40) 120 83
35 18 46
6.9 5.8 7.1
0 0 0
95.5 88.3 90
1.9 6.5 4.8
2.6 5.2 52
EG3-MPA-3.5-4' EG3-MPA-5.5-6
63°F 63.4°F

a - TRPH = total recoverable petroleum hydrocarbons; TPH = total petroleum hydrocarbons;

mg/kg - milligrams per kilogram; ppmv = parts per million by volume; CaCO3 =

carbonate; TKN = total kjeldhal nitrogen.

ND - Not detected.
NS - Not sampled.
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TABLE 2.2
SOIL AND SOIL GAS LABORATORY ANALYTICAL RESULTS
Eglin Main Old Fire Training Area (FT-28)

Eglin AFB, Florida

Analyte (Units)a

Sample Location - Depth

(feet below ground surface)

Soil Gas Hydrocarbons
TPH (ppmv)

Benzene (ppmv)
Toluene (ppmv)
Ethylbenzene (ppmv)
Xylenes (ppmv)

Soil Hydrocarbons
TRPH (mg/kg)
Benzene (mg/kg)
Toluene (mg/kg)
Ethylbenzene (mg/kg)

Xylenes (mg/kg)

Soil Inorganics

Iron (mg/kg)

Alkalinity (mg/kg as CaCO3)
pH (units)

TKN (mg/kg dry weight)
Phosphorus (mg/kg dry weight)

Soil Physical Parameters
Moisture (% wt.)

Gravel (%)
Sand (%)
Silt (%)
Clay (%)

Soil Temperature

EG2-VW EG2-MPA-4.5-5'
11,000 11,000
94 93 -
52 24
20 20
76 64
EG2-VW-3-5' EG2-MPA-37-39'
2,210 3,370
10 0.15
21 0.19
24 0.4
72 2.5
2,560 135
354 ND (42)
8.2 6.6
ND (43) ND (43)
28 29
6 7
0.1 0
91.8 92.5
2.1 4.0
6 35
EG2-MPA-4.5-5'
58.7°F

EG2-MPC-38.5-39'
26,000
250
460
47
220

EG2-MPB-2-4'
6,610
ND (2.7)
ND (2.7)
9.9
22

2,100
128
7.8

ND (43)
15

7.6
0
92.2
1.8
6.1

EG2-MPA-38.5-39'
70.3°F

a - TRPH = total recoverable petroleum hydrocarbons; TPH = total petroleum hydrocarbons;

mg/kg - milligrams per kilogram; ppmv = parts per million by volume; CaCO3 =

carbonate; TKN = total kjeldhal nitrogen.

ND - Not detected- Detection limit in parenthesis.

NS - Not sampled.

N:\722409\WP\9311J102\T-2-2.XLS

27




N ]

-\\

“('

2
N

TABLE 3.1
INITIAL SOIL GAS CHEMISTRY
Hurlburt Fire Training Area (FT-39)

Eglin AFB, Florida
“ MP Depth 02 CO2 TVH
(ft) (%) (%) (ppm)
EG3-VW-3-8 0.0 9 20,000+
EG3-MPA-3.5-4.0 1.2 7 20,000+
EG3-MPA-5.5-6.0 0.0 8.5 20,000+
EG3-MPB-3.5-4.0 3.5 5.25 16,000
EG3-MPB-5.5-6.0 0.0 7.5 20,000+
EG3-MPC-3.0-3.5 0.0 9 20,000+
EG3-MPC-5.0-5.5 0.0 9 20,000+
TABLE 3.2
MAXIMUM PRESSURE RESPONSE
AIR PERMEABILITY TEST
Hurlburt Fire Training Area (FT-39)
Eglin AFB, Florida
Distance from injection well (EG3-VW)
10’ 20' 40'
(MPA) (MPB) (MPC)
Depth (feet) 3.5-4.0 5.5-6.0 3.5-4.0 5.5-6.0 3.0-3.5 5.0-5.5
Time (minutes) 170 170 170 170 170 170
Max Pressure 11.6 12.2 5.98 7.45 3.09 3.2
(inches H20)
N:\T22409\WP\0311J102\T-3-1&2A.XLS 28




TABLE 3.3
INFLUENCE OF AIR INJECTION AT VENT WELL
ON MONITORING POINT OXYGEN LEVELS
Hurlburt Fire Training Area (FT-39)
Eglin AFB, Florida

Distance Screen Final O2 (%) 02
from VW Depth Initial O2 End of After 3 Days
MP (ft) (ft) (%)  Permeability Test of Injection
EG3-MPA-Shallow 10 3.5-4.0 1.2 © 19.0 20.0
EG3-MPA-Deep 10 5.5-6.0 0 20.4 20.0
EG3-MPB-Shallow 20 3.5-4.0 3.5 20.0 20.5
EG3-MPB-Deep 20 5.5-6.0 0 20.0 20.9
EG3-MPC-Shallow 40 3.0-3.5 0 0.0 19.4
EG3-MPC-Deep 40 5.0-5.5 0 0.0 20.0
‘I TABLE 3.4
SUMMARY OF OXYGEN UTILIZATION RATES
Hurlburt Fire Training Area (FT-39)
l Eglin AFB, Florida
Oxygen
n Monitoring Utilization Rate
' Point (%/minute)
l EG3-MPA-5.5-6.0 0.0029
EG3-MPB-5.5-6.0 0.0026
' EG3-MPC-3.0-3.5 0.0034
l N:\722409\WP\931 1J102\T-3-3&4.XLS 29
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TABLE 3.6
INITIAL SOIL GAS CHEMISTRY

Eglin Main Old Fire Training Area (FT-28)

Eglin AFB, Florida
MP Depth 02 CO2 TVH
(fo) (%) (%) (ppm)

EG2-VW-5-40 0.0 10.5 20,000+

EG2-MPA-4.5-5 0.0 10.25 20,000+

EG2-MPA-25.5-26 0.0 10.25 20,000+

EG2-MPA-38.5-39 NM NM NM

EG2-MPB-4-4.5 0.0 10.25 20,000+

EG2-MPB-25.5-26 0.0 10.25 20,000+

EG2-MPB-38-38.5 0.0 10.5 20,000+

EG2-MPC-4-4.5 0.0 10.75 20,000+

EG2-MPC-25.5-26 0.0 10.5 20,000+

EG2-MPC-38-38.5 0.0 11 20,000+

NM-Not Measured (unable to draw sample)

TABLE 3.7
MAXIMUM PRESSURE RESPONSE
AIR PERMEABILITY TEST
Eglin Main Old Fire Training Area (FT-28)
Eglin AFB, Florida
Distance from injection well (EG2-VW)
10 20' 40
(MPA) (MPB) MPC)

Depth (feet) 4.5 25.5 385 - 45 25.5 38.5 4.5 25.5 38.5
Time (minutes) 150 150 - 125 125 - 150 150 150
Max Pressure  2.15 2.6 - 1.8 1.77 - 14 1.5 1.5

(inches H20)

Note: water table may have risen above the screen at the deep monitoring points at MPA and MPB.
Readings could not be obtained at these points as shown in Table 3.7.

N:A722400\WP\9311J102\T-3-6&7.XLS
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TABLE 3.8
INFLUENCE OF AIR INJECTION AT VENT WELL
ON MONITORING POINT OXYGEN LEVELS
Eglin Main Old Fire Training Area (FT-28)

Eglin AFB, Florida
Distance Screen Final O2 (%) 02
from VW Depth  Initial O2 End of After 17 Hours
MP (ft) (ft) (%) Permeability Test of Injection

EG2-MPA-Shallow 10 4.5-5.0 0 19.75 19.5
EG2-MPA-Mid depth 10 25.5-26.0 0 : 20.5 20.8
EG2-MPA-Deep 10 38.5-39 NM NM NM
EG2-MPB-Shallow 20 4.5-5.0 0 11.25 17.0
EG2-MPB-Mid depth 20 25.5-26.0 0 5.5 20.8
EG2-MPB-Deep 20 38.5-39 0 NM NM
EG2-MPC-Shallow 40 4.5-5.0 0 0 0
EG2-MPC-Mid depth 40 25.5-26.0 0 0 0
EG2-MPC-Deep 40 38.5-39 0 11 19.5

NM- Not Measured (unable to draw sample-suspected a clogged screen or screen in water table)

TABLE 3.9
SUMMARY OF OXYGEN UTILIZATION RATES
Eglin Main Old Fire Training Area (FT-28)

Eglin AFB, Florida
Oxygen
Monitoring Utilization Rate
Point (%/minute)
EG2-MPA-4.5-5.0' 0.0042
EG2-MPB-25.5-26' 0.0035
EG2-MPC-38.5-39' 0.0013
N:\722409\WP\9311J102\T-3-8&9.XLS 32
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APPENDIX A

ANALYTICAL DATA FOR AIR SAMPLES AT FT-39
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9403129 Engineering Science

(@ AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY
WORK ORDER #: 9403129

Work Order Summary
CLIENT: Ms. Diana Schenfeld BILL TO: Same
Engineering Science

1700 Broadway, Suite 900
Denver, CO 80290

: PHONE: 303-831-8100 INVOICE # 3240

| FAX: 303-831-8208 P.O. # DE268.43.040

‘ DATE RECEIVED: 3/16/94 PROJECT # DE268.43.040 Eglin AFB

| DATE COMPLETED: 3/24/94 AMOUNTS: $462.87

RECEIPT
FRACTION # NAME TEST VAC./PRES. PRICE
O0lA EG3-VW TO-3 1.5 "Hg $120.00
02A , EG3-MPA Shallow TO-3 3.0 "Hg $120.00.
02B EG3-MPA Shallow Duplicate TO-3 3.0 "Hg NC
03A EG3-MPC Shallow TO-3 2.0 "Hg $120.00
04A Method Spike TO-3 NA NC
05A Lab Blank TO-3 NA NC
Misc. Charges 1 Liter SUMMA Canister Preparation (3) @ $10.00 each. $30.00
Shipping (2/28/94) $72.87

180 BLUE RAVINE ROAD, SUITE B + FOLSOM, CA 95630
(916) 985-1000 « FAX (916) 985-1020
Page 1

CERTIFIED BYMM DATE: 3//’ 955
Laboratory Director 7




9403129 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG3-VW
ID#: 9403129-01A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

1779
Det. Limit Det. Limit Amount Amount
Compound (ppmv) uG/L) | (ppmv) (uG/L)
Benzene 0.27 0.88 32 100
Toluene 0.27 1.0 20 77
Ethyl Benzene 0.27 1.2 8.5 38
Total Xylenes 0.27 1.2 35 150

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

De t Det. Limit ) Amount Amount
Compound (ppmv) wG/L) | (ppmv) (uG/L)
TPH* 2.7 18 14000 91000

*TPH referenced to Jet Fuel (MW=156)

Container Type: 1 Liter SUMMA Canister




9403129 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG3-MPA Shallow
ID#: 9403129-02A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

late of A
Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 0.22 0.71 24 78
Toluene 0.22 0.84 19 73
Ethyl Benzene 0.22 0.97 6.8 30
Total Xylenes 0.22 0.97 30 130

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 2.2 14 13000 84000

*TPH referenced to Jet Fuel (MW=156)

Container Type: 1 Liter SUMMA Canister

Page 3




9403129 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG3-MPA Shallow Duplicate
ID#: 9403129-02B

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit  Det. Limit _ Amount Amount

Compound (ppmv) uG/L) | (ppmv) (uG/L)
Benzene 0.22 0.71 23 75
Toluene 0.22 0.84 18 69
Ethyl Benzene 0.22 0.97 6.7 30
Total Xylenes 0.22 0.97 29 130

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit Det. Limit Amount

Compound (ppmv) (wG/L) | (ppmv)
TPH* 2.2 14 12000

*TPH referenced to Jet Fuel (MW=156)

Container Type: 1 Liter SUMMA Canister |

Page 4




9403129 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG3-MPC Shallow
ID#: 9403129-03A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 0.27 0.88 53 170
Toluene 0.27 1.0 100 380
Ethyl Benzene 0.27 1.2 21 93
Total Xylenes 0.27 1.2 170 750

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det 't‘. ' e . imit Amount Amount

Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 2.7 18 26000 170000

*TPH referenced to Jet Fuel (MW=156)

Container Type: 1 Liter SUMMA Canister

Page 5




9403129 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: Method Spike
ID#: 9403129-04A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit

Compound (ppmv) (uG/L) | % Recovery
Benzene 0.001 0.003 108
Toluene 0.001 0.004 106
Ethyl Benzene 0.001 0.004 103
Total Xylenes 0.001 0.004 104

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit Det. Limit
Compound (ppmv) (uG/L) | % Recovery
TPH* 0.010 0.065 109

*TPH referenced to Jet Fuel (MW=156)

Container Type: NA

Page 6




9403129 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9403129-05A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene 0.001 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 0.004 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit  Det. L " Amount Amount

Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.010 0.065 Not Detected Not Detected
*TPH referenced to Jet Fuel (MW=156)
Container Type: NA

Page 7
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9403252 Engineering Science

@) AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9403252
Work Order Summary

CLIENT: Ms. Diana Schenfeld BILL TO: Same
Engineering Science
1700 Broadway, Suite 900
Denver, CO 80290

PHONE: 303-831-8100 , INVOICE # 3335
FAX: 303-831-8208 P.O. # 722409.43040
DATE RECEIVED: 3/30/94 PROJECT # 722409.43040 Eglin AFB
DATE COMPLETED: 4/5/94 AMOUNTS: $140.00

RECEIPT
FRACTION # NAME TEST VAC./PRES. PRICE
O1A EG3-EAFB2-1 ASTM D-1945 1.5 "Hg $140.00
02A Lab Blank ASTM D-1945 NA NC

CERTIFIED BY:MM\ DATE: z//é//ff/

Laboratory Director

180 BLUE RAVINE ROAD, SUITE B « FOLSOM, CA 95630
(916) 985-1000 » FAX (916) 985-1020
Page 1




NATURAL GAS ANALYSIS by ASTM D-1945
GC/TCD/FID

9403252 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG3-EAFB2-1
ID#: 9403252-01A

Compound Det. Limit (%) Amount (%)
Methane 0.002 Not Detected
Ethane 0.002 Not Detected
Propane 0.002 Not Detected
Isobutane 0.002 Not Detected
Butane 0.002 Not Detected
Neopentane 0.002 Not Detected
Isopentane 0.002 Not Detected
n-Pentane 0.002 Not Detected

Container Type: 1 Liter SUMMA Canister




9403252 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9403252-02A

NATURAL GAS ANALYSIS by ASTM D-1945
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Methane 0.001 Not Detected
Ethane 0.001 Not Detected
Propane 0.001 Not Detected
Isobutane 0.001 Not Detected
Butane 0.001 Not Detected
Neopentane 0.001 Not Detected
Isopentane 0.001 Not Detected
n-Pentane 0.001

Container Type: NA

Page 3
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File 72240943 F

9403205 Engineering Science

@ AIR TOXICS LTD.

R —
AN ENVIRONMENTAL ANALYTICAL LABORATORY ‘ C"f'l Yo
WORK ORDER #: 9403205 o Ao
Work Order Summary ) g led™
E -

CLIENT: Ms. Diana Schenfeld BILL TO: Same

Engineering Science

1700 Broadway, Suite 900

Denver, CO 80290
PHONE: 303-831-8100 INVOICE # 3286
FAX: 303-831-8208 P.O. # 722409.43040
DATE RECEIVED: 3/24/94 PROJECT # 722409.43040 Eglin AFB
DATE COMPLETED: 3/30/94 AMOUNTS: $130.00

RECEIPT

FRACTION # NAME TEST VAC./PRES. PRICE
01A EG3-EAFB2-1 TO-3 1.5 "Hg $120.00
02A Lab Blank TO-3 NA NC
Misc. Charges 1 Liter SUMMA Canister Preparation (1) @ $10.00 each. $10.00
CERTIFIED BY: M/r/ / DATE: 3//% 0//97

Laboratory Director

180 BLUE RAVINE ROAD, SUITE B + FOLSOM, CA 95630
(916) 985-1000 + FAX (916) 985-1020
Page 1




9403205 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG3-EAFB2-1
ID#: 9403205-01A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.002 0.007 Not Detected Not Detected
Toluene 0.002 0.008 Not Detected Not Detected
Ethyl Benzene 0.002 0.009 Not Detected Not Detected
Total Xylenes 0.002 0.009 0.027 0.12

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

 Det.

Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.021 0.14 2.0 13
C2 - C4** Hydrocarbons 0.021 0.038 Not Detected  Not Detected

*TPH referenced to Jet Fuel (MW=156)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter SUMMA Canister

Page 2




9403205 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9403205-02A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene - 0.001 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 0.004 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit Amount Amount

Det. Limit
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.010 0.065 Not Detected Not Detected
C2 - C4** Hydrocarbons 0.010 0.018 Not Detected Not Detected

*TPH referenced to Jet Fuel (MW=156)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: NA
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APPENDIX B

ANALYTICAL DATA FOR AIR SAMPLES AT FT-28

HN\722409\931J102\APP-COV.WW2




9403143 Engineering Science

(@ AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY
WORK ORDER #: 9403143

Work Order Summary
CLIENT: Ms. Diana Schenfeld BILL TO: Same
Engineering Science

1700 Broadway, Suite 900
Denver, CO 80290

PHONE: 303-831-8100 INVOICE # 3239
FAX: 303-831-8208 P.O. # DE268.43.04
DATE RECEIVED: 3/17/94 PROJECT # DE268.43.04 Eglin AFB
DATE COMPLETED: 3/24/94 AMOUNTS: $390.00

RECEIPT
FRACTION # NAME TEST VAC./PRES. PRICE
Ol1A EG2-VW TO-3 1.0 "Hg $120.00
02A EG2-MPA-Shallow TO-3 1.0 "Hg $120.00.
03A EG2-MPC-Deep TO-3 1.5 "Hg $120.00
04A Lab Blank TO-3 NA NC
Misc. Charges 1 Liter SUMMA Canister Preparation (3) @ $10.00 each. $30.00

CERTIFIED BYM%W DATE: Qf,é///é i

Laboratory Director

180 BLUE RAVINE ROAD, SUITE B « FOLSOM, CA 95630
(916) 985-1000 + FAX (916) 985-1020
Page 1




9403143 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG2-VW
ID#: 9403143-01A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit Amount Amount
Compound _(ppmv) wG/L) | (ppmv) (uG/L)
Benzene 0.26 0.84 94 300
Toluene 0.26 1.0 52 200
Ethyl Benzene 0.26 1.1 20 88
Total Xylenes 0.26 1.1 76 340

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 2.6 17 11000 71000

*TPH referenced to Jet Fuel (MW=156)

Container Type: 1 Liter SUMMA Canister

Page 2




9403143 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG2-MPA-Shallow
ID#: 9403143-02A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Amount Amount
Compound (uG/L) | (ppmv) (uG/L)
Benzene . 0.84 93 300
Toluene . 1.0 24 92
Ethyl Benzene . 1.1 20 88
Total Xylenes . 1.1 64 280

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 2.6 17 11000 71000
*TPH referenced to Jet Fuel (MW=156)
Container Type: 1 Liter SUMMA Canister
Page 3




9403143 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: EG2-MPC-Deep
ID#: 9403143-03A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit ‘Amount Amount

Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 0.53 1.7 250 810
Toluene 0.53 2.0 460 1800
Ethyl Benzene 0.53 2.3 47 210
Total Xylenes 0.53 2.3 220 970

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit  Det. Limit  Amount " Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 5.3 34 26000 170000
*TPH referenced to Jet Fuel (MW=156)
Container Type: 1 Liter SUMMA Canister
Page 4




9403143 Engineering Science

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9403143-04A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene 0.001 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 0.004 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.010 0.065 Not Detected Not Detected
*TPH referenced to Jet Fuel (MW=156)
Container Type: NA
Page 5
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APPENDIX C

ANALYTICAL DATA FOR SOILS AT FT-28 AND FT-39

HA\722409\931J102\APP-COV. WW2




FINAL REPORT FOR SAMPLES RECEIVED: 03/07/94
FOR

EGUNAFB
SITE: OLD EGLIN FTA  + ~

PACE PROJECT NUMBER: 730307502

PREPARED FOR: O “gsm e .

" i
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”DENVER COLORADO 80 _90\,

APRIL, 1994
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NCORPORATED
THE ASSURANCE OF QUALITY

April 7, 1994

Mr. Doug Downey

ENGINEERING SCIENCE - DENVER
1700 Broadway, Suite 900
Denver, Colorado 80290

Re: PACE Project No. 740307.502
Client Reference: AFCEE-EGLIN AFB

Dear Mr. Downey:

Enclosed is the report of laboratory analysis for three (3) soil samples received on
March 7, 1994. These samples were delivered by Federal Express and received by
PACE-Huntington Beach. The Chain of Custody indicated these samples to be
analyzed for pH, alkalinity, iron, moisture content, BTEX, and TRPH using methods
SW9045, A403(M), SW7380, D2216, SW8020, and E418.1, respectively. Total
Kjedahl Nitrogen, phosphate and soil classification were subcontracted out to Sequoia
Analytical in Redwood City, CA. All results are reported on a dry-weight basis.

A glossary of acronyms and symbols are found in Section V1.
If you have any questions regarding this report, please feel free to contact us.

Sincerely,

Mbanee R- tneepprr—
Melanie R. Concepcion

Project Manager
PACE-Southern California

THESE DATA HAVE BEEN REVIEWED AND ARE APPROVED FOR RELEASE.

Kenneth D. Faust
Regional Director

PACE-Southern California
740307.502

5702 Bolsa Avenue An Equal Opportunity Employer
Huntington Beach, CA 92649

TEL: 714-892-2565

FAX: 714-890-4032
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CHAIN OF CUSTODY
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SECTION Il

CROSS REFERENCE TABLE




Nu0u08

FIELD/LABORATORY IDENTIFIER
CROSS-REFERENCE TABLE

PACE PROJECT NUMBER: 740307502

DATE DATE PACE SAMPLE FIELD SAMPLE
COLLECTED RECEIVED IDENTIFIER IDENTIFIER
03/03/94 03/07/94 750031647 EG2-VW-3'
03/04/94 03/07/94 750031655 EG2-VMPA-39'
03/04/94 03/07/94 750031663 EG2-VMPB-2-4'
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SECTION IV

INORGANIC SECTION
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TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

DATA PACKAGE
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REPORT OF LABORATORY ANALYSIS

EPA Method: E418.1 AFIID:
Ext/Prep Method: SW3550 LOCID:
Project:

PACE Sample ID: 750031647 Contract/Donum:
Batch ID: 7511962
Client Sample ID: EG2-VW-3'
Date Collected: 03-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 12-Mar-94 SACODE:
Date Analyzed: 14-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(MG/KG)

Compound Result PQL
Total Petroleum Hydrocarbons 2210 133

End Of Results For Method

(}(;(l(j_il

EGLIN

NA
740307502
NA

N1

6.0
25

Table 4.1(11)




REPORT OF LABORATORY ANALYSIS

EPA Method: E418.1 AFIID:
Ext/Prep Method: SW3550 LOCID:
Project:

PACE Sample ID: 750031655 Contract/Donum:
Batch ID: 7511962
Client Sample 1D: EG2-VMPA-39'
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 12-Mar-94 SACODE:
Date Analyzed: 14-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(MG/KG)

Compound Result PQL
Total Petroleum Hydrocarbons 3370 134

End Of Results For Method

0uou12

EGLIN
NA

740307502

NA

N1

7.0
25

Table 4.1(12)




0uOul1s3
REPORT OF LABORATORY ANALYSIS
EPA Method: E418.1 AFIlID: EGLIN
Ext/Prep Method: SW3550 LOCID: NA
Project: 740307502

f PACE Sample ID: 750031663 Contract/Donum: NA
| Batch ID: 7511962
i Client Sample {D: EG2-VMPB-2-4'
| .
‘ Date Collected: 04-Mar-94 SBD: O

Date Received: 07-Mar-94 SED: O
‘ Date Ext/Prep: 12-Mar-94 SACODE: N1

Date Analyzed: 14-Mar-94

Percent Moisture: 7.6
Matrix: Soil Dilution Factor: 50
(MG/KG)

Compound Result PQL

Total Petroleum Hydrocarbons 6610 270

End Of Results For Method

Table 4.1(13)




REPORT OF LABORATORY ANALYSIS

EPA Method: E418.1 AFIID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 758270217 Contract/Donum:
Batch {D: 7511962
Client Sample ID: Method Blank
Date Collected: NA SBD:
Date Received: NA SED:
Date Ext/Prep: 12-Mar-94 SACODE:
Date Analyzed: 14-Mar-94

Percent Moisture:
Matrix: Soil/Solid Quality Control Matrix Dilution Factor:

{(MG/KG)

Compound Result PQL
Total Petroleum Hydrocarbons ND 5

End Of Results For Method

{j‘t(;(fl 4‘1

EGLIN
LABQC
Qc

NA

Table 4.1(14)




000015
LAB Q.C. BATCH/FIELD 1.D.
CROSS-REFERENCE TABLE
PACE Project Number: 740307502
QC BATCH DATE ANALYTICAL |PACE SAMPLE FIELD SAMPLE
IDENTIFIER | ANALYZED METHOD IDENTIFIER IDENTIFIER
7511962 14-MAR-94 E418.1 750031655 EG2-VMPA-39'
7511962 14-MAR-94 E418.1 750031663 EG2-VMPB-2-4'
7511962 14-MAR-94 E418.1 750031647 EG2-VW-3'
Table 4.2(3)
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IRON DATA PACKAGE




REPORT OF LABORATORY ANALYSIS

EPA Method: SW7380 AFIID:
Ext/Prep Method: SW3050 LOCID:
Project:

PACE Sample ID: 750031647 Contract/Donum:
Batch ID: 7512062
Client Sample ID: EG2-VW-3'
Date Collected: 03-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 16-Mar-94 SACODE:
Date Analyzed: 21-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(MG/KG)

Compound Result PQL
lron 2560 200

End Of Results For Method

000018

EGLIN

NA
740307502
NA

6.0
10

Table 4.1(19)




l 0000619
| REPORT OF LABORATORY ANALYSIS
‘ I EPA Method: SW7380 AFIID: EGLIN
| Ext/Prep Method: SW3050 LOCID: NA
| l Project: 740307502
i PACE Sample ID: 750031655 . Contract/Donum: NA
; Batch ID: 7512062
| I Client Sample ID: EG2-VMPA-39'
| Date Collected: 04-Mar-94 SBD: 0
} Date Received: 07-Mar-94 SED: 0
| Date Ext/Prep: 16-Mar-94 SACODE: N1
i Date Analyzed: 21-Mar-94
| Percent Moisture: 7.0
Matrix: Soil Dilution Factor: 1
. {MG/KG)
I Compound Result PQL
Iron 135 20
l End Of Results For Method
, . Table 4.1(20)




REPORT OF LABORATORY ANALYSIS

EPA Method: SW7380 AFIID:
Ext/Prep Method: SW3050 LOCID:
Project:

PACE Sample ID: 750031663 Contract/Donum:
Batch ID: 7512062
Client Sample ID: EG2-VMPB-2-4'
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 16-Mar-94 SACODE:
Date Analyzed: 21-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

{MG/KG)

Compound Result PQL
Iron 2100 170

End Of Results For Method

000020

EGLIN

NA
740307502
NA

Table 4.1(21)




EPA Method:

Ext/Prep Method:

PACE Sample ID:

Batch ID:

Client Sample ID:

Date Collected:
Date Received:
Date Ext/Prep:
Date Analyzed:

REPORT OF LABORATORY ANALYSIS

SW7380
SW3050

758272821
7512062
Method Blank
NA

NA

21-Mar-94
21-Mar-94

AFIID:

LOCID:

~ Project:
Contract/Donum:

SBD:
SED:
SACODE:

Percent Moisture:

Matrix: Soil/Solid Quality Control Matrix Dilution Factor:
(MG/KG)

Compound Result PQL

Iron ND 20

End Of Results For Method

000021

EGLIN
LABQC
Qc

NA

Table 4.1(22)
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000022
LAB Q.C. BATCH/FIELD 1.D.
CROSS-REFERENCE TABLE
PACE Project Number: 740307502
QC BATCH DATE ANALYTICAL |[PACE SAMPLE FIELD SAMPLE
IDENTIFIER | ANALYZED METHOD IDENTIFIER IDENTIFIER
7512062 21-MAR-94 SW7380 750031655 EG2-VMPA-39'
7512062 21-MAR-94 SW7380 750031663 EG2-VMPB-2-4'
7512062 | 21-MAR-94 SW7380 750031647 EG2-VW-3'
Table 4.2(5)
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REPORT OF LABORATORY ANALYSIS

EPA Method: SM403(M) AFIID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 750031647 Contract/Donum:
Batch ID: 7512016
Client Sample ID: EG2-VW-3'
Date Collected: 03-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 16-Mar-94 SACODE:
Date Analyzed: 16-Mar-94

, Percent Moisture:
Matrix: Soil Dilution Factor:

(MG/KG)

Compound Result PQL
Alkalinity, Total (As CaCO3) 354 42

End Of Results For Method

000025

EGLIN

NA
740307502
NA

o

N1

Table 4.1(15)
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REPORT OF LABORATORY ANALYSIS

EPA Method: SM403(M) AFIID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 750031655 Contract/Donum:
Batch ID: 7512016
Client Sample ID: EG2-VMPA-39'
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 16-Mar-94 SACODE:
Date Analyzed: 16-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

{(MG/KG)

Compound Result PQL
Alkalinity, Total (As CaCO3) ND 42

End Of Results For Method

000026

EGLIN

NA
740307502
NA

Table 4.1(16)




REPORT OF LABORATORY ANALYSIS

EPA Method: SM403(M) AFIID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 750031663 Contract/Donum:
Batch ID: 7512016
Client Sample ID: EG2-VMPB-2-4'
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 16-Mar-94 SACODE:
Date Analyzed: 16-Mar-94

Percent Moisture:
Matrix: Soil - Dilution Factor:

(MG/KG)

Compound Result PQL
Alkalinity, Total (As CaCO3) 128 43

End Of Resuits For Method

000027

EGLIN

NA
740307502
NA

Table 4.1(17)




. 000028
‘ REPORT OF LABORATORY ANALYSIS
l EPA Method: SM403(M) AFIID: EGLIN
Ext/Prep Method: METHOD LOCID: LABQC
l Project: QC
PACE Sample ID: 758271744 Contract/Donum: NA
Batch ID: 7512016
. Client Sample ID: Method Blank
| Date Collected: NA SBD: O
I Date Received: NA SED: O
Date Ext/Prep: 16-Mar-94 SACODE: LB1
Date Analyzed: 16-Mar-94
' ‘ Percent Moisture: 0
Matrix: Soil/Solid Quality Control Matrix Dilution Factor: 1
' (MG/KG)
l Compound Result PQL
Alkalinity, Total (As CaCO3) ND 40
l End Of Results For Method
' Table 4.1(18)
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S
000029

LAB Q.C. BATCH/FIELD I.D.
CROSS-REFERENCE TABLE

PACE Project Number: 740307502

QC BATCH DATE ANALYTICAL [PACE SAMPLE FIELD SAMPLE
IDENTIFIER | ANALYZED METHOD IDENTIFIER IDENTIFIER
7512016 16-MAR-94 SM403{M) 750031655 EG2-VMPA-39'
7512016 16-MAR-94 SM403(M) 750031663 EG2-VMPB-2-4'
7512016 16-MAR-94 SM403(M) 750031647 EG2-VW-3'

Table 4.2(4)
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REPORT OF LABORATORY ANALYSIS

EPA Method: D2216 AFIID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 750031647 Contract/Donum:
Batch ID: 7511886
Client Sample ID: EG2-vW-3'
Date Collected: 03-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 09-Mar-94 SACODE:
Date Analyzed: 09-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(PERCENT)

Compound Resuit PQL
Moisture, Percent 6 NA

£nd Of Results For Method

000031

EGLIN

NA
740307502
NA

Table 4.1(7)




REPORT OF LABORATORY ANALYSIS

EPA Method: D2216 AFID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 750031655 Contract/Donum:
Batch ID: 7511886
Client Sample ID: EG2-VMPA-39'
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 09-Mar-94 SACODE:
Date Analyzed: 09-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(PERCENT)

Compound Result PQL
Moisture, Percent 7 NA

End Of Results For Method

000032

EGLIN

NA
740307502
NA

Table 4.1(8)




REPORT OF LABORATORY ANALYSIS

EPA Method: D2216 AFIiD:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 750031663 Contract/Donum:
Batch ID: 7511886
Client Sample ID: EG2-VMPB-2-4'
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 09-Mar-94 SACODE:
Date Analyzed: 09-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(PERCENT)

Compound Result PQL
Moisture, Percent 7.6 NA

End Of Results For Method

000033

EGLIN

NA
740307502
NA

Table 4.1({9)




EPA Method:
Ext/Prep Method:

PACE Sample ID:
Batch ID:
Client Sample ID:

Date Collected:
Date Received:
Date Ext/Prep:
Date Analyzed:

REPORT OF LABORATORY ANALYSIS

D2216
METHOD

758268646
7511886
Method Blank
NA

NA

09-Mar-94
09-Mar-94

AFIID:

LOCID:

Project:
Contract/Donum:

SBD:
SED:
SACODE:

Percent Moisture:

Matrix: Soil/Solid Quality Control Matrix Dilution Factor:
(PERCENT)

Compound Result PQL

Moisture, Percent ND NA

End Of Results For Method

000034

EGLIN
LABQC
Qc

NA

Table 4.1(10)




REPORT OF LABORATORY ANALYSIS

EPA Method: SW9045 AFIID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample {D: 750031647 Contract/Donum:
Batch ID: 7511924
Client Sample ID: EG2-VW-3'
Date Collected: 03-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 10-Mar-94 SACODE:
Date Analyzed: 10-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(PH UNITS)

Compound Result PQL
pH 8.2 NA

End Of Results For Method

000035

EGLIN

NA
740307502
NA

Table 4.1(27)




REPORT OF LABORATORY ANALYSIS

EPA Method: SW9045 AFIID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 750031655 Contract/Donum:
Batch ID: 7511924
Client Sample ID: EG2-VMPA-39’
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 10-Mar-94 SACODE:
Date Analyzed: 10-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(PH UNITS)

Compound Result PQL
pH 6.6 NA

End Of Results For Method

000036

EGLIN

NA
740307502
NA

Table 4.1(28)




REPORT OF LABORATORY ANALYSIS

EPA Method: SW9045 AFIID:
Ext/Prep Method: METHOD LOCID:
Project:

PACE Sample ID: 750031663 Contract/Donum:
Batch ID: 7511924
Client Sample ID: EG2-VMPB-2-4'
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 10-Mar-94 SACODE:
Date Analyzed: 10-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(PH UNITS)

Compound Result PQL
pH 7.8 NA

End Of Results For Method

010037

EGLIN

NA
740307502
NA

Table 4.1(29)
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SW8020 (BTEX) DATA PACKAGE

000039




REPORT OF LABORATORY ANALYSIS

EPA Method: SW8020 AFIID:
Ext/Prep Method: SW5030 LOCID:
Project:

PACE Sample ID: 750031647 Contract/Donum:
Batch ID: 7511968
Client Sample ID: EG2-VW-3’
Date Collected: 03-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 08-Mar-94 SACODE:
Date Analyzed: 08-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(MG/KG)

Compound Result PQL
Benzene 10 5.3
Toluene 21 5.3
Ethylbenzene 24 5.3
Xylenes, Total 72 7.4
End Of Results For Method

000()40

EGLIN

NA
740307502
NA

Table 4.1(23)




REPORT OF LABORATORY ANALYSIS

End Of Results For Method

EPA Method: SW8020 AFIID:
Ext/Prep Method: SW5030 LOCID:
Project:
PACE Sample ID: 750031655 Contract/Donum:
Batch ID: 7511968
Client Sample ID: EG2-VMPA-39'
Date Coliected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 08-Mar-94 SACODE:
Date Analyzed: 08-Mar-94
Percent Moisture:
- Matrix: Soil Dilution Factor:
(MG/KG)
Compound Result PQL
Benzene 0.15 0.067
Toluene 0.19 0.067
Ethylbenzene 0.4 0.067
Xylenes, Total 2.5 0.094

000041

EGLIN

NA
740307502
NA

N1

125

Table 4.1(24)
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REPORT OF LABORATORY ANALYSIS

EPA Method: SW8020 AFID:
Ext/Prep Method: SW5030 LOCID:
Project:

PACE Sample ID: 750031663 Contract/Donum:
Batch ID: 7511968
Client Sample ID: EG2-VMPB-2-4'
Date Collected: 04-Mar-94 SBD:
Date Received: 07-Mar-94 SED:
Date Ext/Prep: 08-Mar-94 SACODE:
Date Analyzed: 08-Mar-94

Percent Moisture:
Matrix: Soil Dilution Factor:

(MG/KG)

Compound Result PQL
Benzene ND 2.7
Toluene ND 2.7
Ethylbenzene 9.9 2.7
Xylenes, Total 22 3.8
End Of Results For Method

000042

EGLIN

NA
740307502
NA

7.6
5000

Table 4.1(25)
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EPA Method:

Ext/Prep Method:

PACE Sample ID:

Batch ID:

Client Sample ID:

Date Collected:
Date Received:
Date Ext/Prep:
Date Analyzed:

REPORT OF LABORATORY ANALYSIS

SW8020
SW5030

758270500
7511968
Method Blank
NA

NA

07-Mar-94
07-Mar-94

AFID:

LOCID:

Project:
Contract/Donum:

SBD:
SED:
SACODE:

Percent Moisture:

Matrix: Soil/Solid Quality Control Matrix Dilution Factor:

{MG/KG)
Compound Result PQL
Benzene ND 0.0005
Toluene ND 0.0005
Ethylbenzene ND 0.0005
Xylenes, Total ND 0.0007
End Of Results For Method

000043

EGLIN
LABQC
Qc

NA

LB1

-

Table 4.1(26)




‘ 000044
|
| REPORT OF LABORATORY ANALYSIS
‘ ' SURROGATE PERCENT RECOVERY REPORT
|
|
l EPA Method: SW8020 AFB: VNBRG
Matrix: Soil Project: 740307502
Batch ID: 7511968
Client PACE $1 Out of Limits
I Sample ID Sample No.
EG2-VW-3' 750031647 94 0
EG2-VMPA-39’ 750031655 79 0
l EGS-VMPB-2-4' 750031663 92 0
Method Blank 758270500 100 0
Laboaratory Control 758270535 102 0
l LCS Duplicate 758270543 100 0
l QcC LIMITS
l- S1=a,a,a-Trifluorotoluene 60-140
' * = Values outside of Q.C. Limits
D = Surrogate diluted out
. I i:\group\xi\af\surrform\8020S




000045
LAB Q.C. BATCH/FIELD 1.D.
CROSS-REFERENCE TABLE
PACE Project Number: 740307502
QC BATCH DATE ANALYTICAL |PACE SAMPLE FIELD SAMPLE
IDENTIFIER | ANALYZED METHOD IDENTIFIER IDENTIFIER
75611968 | 08-MAR-94 Sw8020 750031655 EG2-VMPA-39'
7511968 | 08-MAR-94 SW8020 750031663 EG2-VMPB-2-4'
7511968 | 08-MAR-94 SW8020 750031647 EG2-VW-3'
Table 4.2(6)
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SECTION Vi

GLOSSARY OF ACRONYMS AND SYMBOLS

000047
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|
000048
} GLOSSARY OF
\ ACRONYMS AND SYMBOLS
ACRONYM/SYMBOL DEFINITION
MDL Method Detection Limit
NA Not applicable.
NC Not calculated.
ND Not Detected
RPD Relative Percent Difference.
D ' Detectable.
J Detected but below the PQL; therefore, result is an estimated

i X

concentration.

Please see NCR Ref. No.: .




SECTION VI

SUBCONTRACTED ANALYSIS
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000050

SequOIa 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
1900 Bates Avenue, Suite L Concord, CA 94520 (510) 686-9600 FAX (510) 686-9689

v Analytlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

"EGLIN AFB : Mar 7,
5702 Bolsa Ave. Sample Descript:  Soil : Mar 8,

Huntington Beach, CA 92649 Analysis for: Total Kjeldahl Nitrogen
Attention: Melanie Concepcion First Sample #:  4C62601 : Mar 16,
Mar 23,

LABORATORY ANALYSIS FOR: Total Kjeldahl Nitrogen

Sample Sample Sample
Number Description Detection Limit Result
ma/kg mg/kg
4C62601 EG2-VW-3'(3-3) 43 N.D.
4C62602 EG2-VMPA-39'(3-4) 43 N.D.
4C62603 EG2-VMPB-2-4'(3-4) 43 N.D.

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL Please Note:
Sample results are reported on a dry weight basis. % moistures faxed by client 3-22-94.
/@%ﬂ
Tom Fowler
Project Manager 4C62601.PPP <1>




Sample
Number

4C62601

4C62602

4C62603

Tom Fowler

Project Manager

Sequoia
W Analytical

untington Bea{ch, CA 92649

ttention: Melanie Concepcion

Sample
Description

EG2-VW-3'(3-3)

EG2-VMPA-39'(3-4)

000051

FAX (415) 364-9233
FAX (510) 686-9689
FAX (916) 921-0100

680 Chesapeake Drive Redwood City, CA 94063
1900 Bates Avenue, Suite L Concord, CA 94520
819 Striker Avenue, Suite 8 Sacramento, CA 95834

(415) 364-9600
(510) 686-9600
(916) 921-9600

| : pled:
Sample Descript:  Soil Received:
Analysis for: Phosphorus
First Sample #:  4C62601 Analyzed:
R ed:
LABORATORY ANALYSIS FOR: Phosphorus
Sample
Detection Limit Result
mg/kg mg/kg
1.1 28
1.1 29
1.1 15

EG2-VMPB-2-4'(3-4)

SEQUOIA ANALYTICAL

2l

Analytes reported as N.D. were not present above the stated limit of detection.

Please Note:
Sample results are reported on a dry weight basis. % moisture faxed by client 3-22-94.

Samples were analyzed by 365.2.

4C62601.PPP <2>




000052

SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
1900 Bates Avenue, Suite L Concord, CA 94520 (510) 686-9600 FAX (510) 686-9689

v Analytlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

ace Client Project ID: EGLIN AFB
702 Bolsa Ave. Matrix: Solid

Huntington Beach, CA 92649
ttention: Melanie Concepcion QC Sample Group: 4C62601-03 Reported Mar 23, 1994

QUALITY CONTROL DATA REPORT

ANALYTE Total Kjeldahl Phosphorous
Nitrogen
Method: EPA 351.4 EPA 365.2
Analyst: S. Flynn K. Newberry
-MS/MSD
Batch#: 4034751 4C27305
Date Prepared: 3/16/94 3/15/94
Date Analyzed: 3/16/94 3/15/94
Instrument 1.D.#: N/A -
Conc. Spiked: 4000 mg/kg 100 mg/kg
Matrix Spike
% Recovery: 109 90
Matrix Spike
Duplicate %
Recovery: 109 100

Relative %
Difference: 0.0 11

LCS Batch#: LCS031794
Date Prepared: 3/17/94
Date Analyzed: 3/17/94
Instrument L.D.#: -
LCS %
Recovery: 99
% Recovery
Control Limits: 60-140 60-140
Please Note: .
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If
% /(v the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
interference, the LCS recovery is to be used to validate the batch.
Tom Fowler
Project Manager 4C62601.PPP <3>
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‘ 000053
. 193
SEQUOIA ANALYTICAL LABORATORY
l Particle Size Distribution by Sieve and Hydrometer
Method: ASTM D422-63
l Analyzed: 3/16/94
Lab ID: 9403626-01
SIEVE TEST Clientip: EG2-VW-3*
' A. Total weight of sample: 21291 |g Sample Description: SOIL
B. Weight retained in No.10 sieve: 2.35 |g
l C. % passing No.10 sieve: 98.90 (%
WEIGHT % CUMULATIVE || CUMULATIVE
Sieve test for weight SIEVE SIZE || RETAINED(g) §{ RETAINED % RETAINED % PASSING
. retained in a No.10 sieve. 11/2in 0.00 0.00 0.00 100.00
3/8 in 0.00 0.00 0.00 100.00
l No. 4 0.26 0.12 0.12 99.88
No. 10 2.09 0.98 1.10 98.90
' No. 200 193.33 90.80 91.91 8.09
l HYDROMETER TEST
ELAPSED TEMP. HYDROMETEFﬂCORRECTED PARTICLE % SUSPENDED
. TIME (min) || (deg C) ||READING (H) ||READING (R) (L DIAM. in mem () (P)
20 15 11 14.5 0.0368 9.5
20 14 10 14.7 0.0234 8.6
l 10 20 13 9 14.8 0.0166 7.7
) 15 20 13 9 14.8 0.0136 7.7
25 20 12 8 15 0.0106 6.9
l 40 20 12 8 15 0.0084 6.9
60 20 12 8 15 0.0068 6.9
90 20 12 8 15 0.0056 6.9
I 120 20 11 7 15.2 0.0049 6.0
1440 20 10 6 15.3 0.0014 5.2
l Weight of soil used in hydrometer test (D): 115 |g Formulas:
Hydroscopic moisture correction factor (G): 1 R=H-E-F
l Specific gravity (Assumed): 2.65 S = K[SQRT(L/T)]
Dispersing agent correction factor (E): 3 P = (R/W)100
Meniscus correction factor (F): 1 W = (J x 100)/C
' Temp./Spec. gravity dependant constant (K): 0.01365 J=DxG
p ///
2




Method: ASTM D422-63

Analyzed: 3/16/94

Lab ID: 9403626-01

000054

Graph of Acquired Data

U.S. Standard Sieve Sizes- Not0__ No4

No200

375 1.5"
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| Graphing Data:

retained on No. 4 sieve

retained on No. 200 sieve

(2) Sand, passing No. 4 sieve and

(3) Silt size, 0.074 to 0.005 mm
(4) Clay size, smaller than 0.005 mm

91.8 %
21 %
60 %

Part. Diam.| Percent
(mm) Suspended|
37.5 100.00

9.5 100.00
4.5 99.88
2 98.90
0.127 8.09
0.0368 9.46
0.0234 8.60
0.0166 7.74
0.0136 7.74
0.0106 6.88
0.0084 6.88
0.0068 6.88
0.0056 6.88
0.0049 6.02
0.0014 5.16




1 000055
SEQUOIA ANALYTICAL LABORATORY
' Particle Size Distribution by Sieve and Hydrometer
Method: ASTM D422-63
' Analyzed: 3/16/94
Lab ID: 9403626-02
SIEVE TEST Clientip: EG2~-VMPA-39"*
l A. Total weight of sample: 239.58 |g Sample Description: SOIL
B. Weight retained in No.10 sieve: 0.09 |g ‘
l _ C. % passing No.10 sieve: 99.96 |%
WEIGHT % CUMULATIVE CUMULATIVE
' Sieve test for weight SIEVE SIZE || RETAINED(g) }{ RETAINED % RETAINED % PASSING
retained in a No.10 sieve. 11/2in 0.00 0.00 0.00 100.00
3/8in 0.00 0.00 0.00 100.00
l No. 4 0.00 0.00 0.00 100.00
No. 10 0.09 0.04 0.04 99.96
' No. 200 221.56 92.48 92.52 7.48
l HYDROMETER TEST
ELAPSED TEMP. HYDROMETE| |OORRECTED PARTICLE % SUSPENDED
l TIME (min) || (degC) J|READING (H) IREADING (R) L DIAM, in mes (5) P)
2 20 14 10 14.7 0.0370 8.7
20 9 5 15.5 0.0240 4.3
I 10 20 9 5 15.5 0.0170 4.3
15 20 9 5 15.5 0.0139 4.3
25 20 9 5 15.5 0.0107 4.3
. 40 20 9 5 15.5 0.0085 4.3
60 20 . 8 4 15.6 0.0070 3.5
. 90 20 8 4 15.6 0.0057 3.5
' 120 20 8 4 15.6 0.0049 3.5
1440 20 7 3 15.8 0.0014 2.6
' Weight of soil used in hydrometer test (D): 115 |g Formulas:
Hydroscopic moisture correction factor (G): 1 R=H-E-F
l Specific gravity (Assumed): ' 2.65 S = K[SQRT(L/T)] ) .
Dispersing agent correction factor (E): 3 P = (R/W)100
Meniscus correction factor (F): 1 W = (J x 100)/C
I Temp./Spec. gravity dependant constant (K): 0.01365 J=DxG




000058

Method: ASTM D422-63
Analyzed: 3/16/94
Lab ID: 9403626-02

U.S. Standard Sieve Sizes- No200 No10 No4 375"

Graph of Acquired Data
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Clay Sizes

Silt Sizes Fine Medium |Coars Fine
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Cobbles

Fines

Sand G
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Part. Diam.{ Percent
(mm) |Suspended
37.5 100.00
9.5 100.00
4.5 100.00
2 99.96
0.127 7.48
0.0370 8.69
0.0240 4.35
0.0170 4.35
0.0139 4.35
0.0107 4.35
0.0085 4.35
0.0070 3.48
0.0057 3.48
0.0049 3.48
0.0014 2.61

Sample Composition:

S

SR
SR 2

(1) Gravel, passing 3-in. and

retained on No. 4 sieve

(2) Sand, passing No. 4 sieve and
retained on No. 200 sieve

(3) Silt size, 0.074 to 0.005 mm

(4) Clay size, smaller than 0.005 mm

92.5 %
40 %
356 %
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" 000057
SEQUOIA ANALYTICAL LABORATORY
l Particle Size Distribution by Sieve and Hydrometer
Method: ASTM D422-63
. Analyzed: 3/16/94
Lab ID: 9403626-03
SIEVE TEST CiientiD: EG2-VMPB-2-4
' A. Total weight of sample: 225.88 |g Sample Description: SOIL
’ B. Weight retained in No.10 sieve: 1.19 |g
' C. % passing No.10 sieve: 99.47 |%
WEIGHT % CUMULATIVE CUMULATIVE
Sieve test for weight SIEVE SIZE || RETAINED(g) |{ RETAINED % RETAINED % PASSING
' retained in a No.10 sieve. 11/2in 0.00 0.00 0.00 100.00
3/8 in 0.00 0.00 0.00 100.00
No. 4 0.00 0.00 0.00 100.00
l No. 10 1.19 0.53 0.53 99 .47
No. 200 207.01 91.65 | 92.17 7.83
. HYDROMETER TEST
ELAPSED TEMP. HYDROMETE rORRECTED PARTICLE % SUSPENDED
l TIME (min) | (deg C) ||READING (H) [|READING (R) (L) M. rem (5) P)
20 14 10 14.7 0.0370 8.6
20 14 10 14.7 0.0234 8.6
' 10 20 13 ) 14.8 0.0166 7.8
15 20 12 8 15 0.0137 6.9
25 20 12 8 15 0.0106 6.9
l 40 20 11 7 15.2 0.0084 6.1
60 20 11 7 15.2 0.0069 6.1
20 20 11 7 ~15.2 0.0056 6.1
' 120 20 11 7 15.2 0.0049 6.1
1440 20 10 6 15.3 0.0014 5.2
l Weight of soif used in hydrometer test (D): 115 |g Formulas:
Hydroscopic moisture correctioﬁ factor (G): 1 R=H-E-F
Specific gravity (Assumed): 2.65 S = K[SQRT(L/T)]
. Dispersing agent correction factor (E): 3 P = (R/W)100
Meniscus correction factor (F): 1 W = (J x 100)/C
' Temp./Spec. gravity dependant constant (K): 0.01365 J=DxG
) AL
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Method: ASTM D422-63
Analyzed: 3/16/94
Lab ID: 9403626-03

Graph of Acquired Data
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| Graphing Data: |

Part. Diam.| Percent
(mm) |Suspended
37.5 100.00
9.5 100.00 Sample Composition:
45 100.00 - o
2 99.47 (1) Gravel, passing 3-in. and
0.127 7.83 retained on No. 4 sieve 0.0 %
0.0370 8.65 (2) Sand, passing No. 4 sieve and
0.0234 8.65 retained on No. 200 sieve 922 %
0.0166 7.78 : (3) Silt size, 0.074 to 0.005 mr 1.8 %
0.0137 6.92 (4) Clay size, smaller than 0.005 mm 6.1 %
0.0106 6.92
0.0084 6.05
0.0069 6.05
0.0056 6.05
0.0049 6.05
.0.0014 5.19
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MAR B7 ’94 12:48 PACE INC. (HB) 714-858-4@32 P.1/5

5702 Bolsa Avenue ‘ &
ch Huntington Beach, CA 92649 C«OM 5 QC\J\&/QD&(
-]

TEL: 714 892-2565 FAX: 714 890-4032

INCORPORATED

THE ASSURAﬂCE of ﬁuALIYY . OL_-& b' NDS kf\
A+ au,JL\ 5 Txeaulioe Pok St
N E.
\}: 940
Fax Transmittal Cover Sheet ™" sk

Date . 3-7-44
To : . Doug DEHONEY At _ENGQUUEERING SUBCe
Fax # . (202) 831 7B206

Total # of Pages (Including This Cover): &

PACE Project No./Department# . F40303.002

Comments

If you have questions regarding this fax transmission, please

Contact: _ Miuc Phone:_(714) 892-2565
Response Requested? Yes No

$702 Bolsa Avanue . An Equal Opportunity Emglayer
Huntington Beach, CA 82549

TEL: 714-832-2565

FAX: 714-890-4032




MAR B7 ‘94 12:58 PACE INC. (HB) 714-890-4032

*l'l""lllrl,lllll"'

oor1e-ise {coe) ) taeqmeneq WY
opesc§oD) ‘Jeaveq) - 008 Sy ‘fampaoig OOLL - sequmy) seo i) eieps)

C ONI'IONADS-DNIUIINIOND sos proLs sorwmpsens) 18 §opded) Womdnes popvedwnsoy NV opnU N
sty -5 weswwo-o |0250| £ o). 7Y/ N gl <  Xg a3z v

ouqp fueg (esmeouliyg) :Aq Asorgroqer) sy o weQ (oameubys):ie

a4/ |T- 7 [ EeEE| o/ 79

M o€ @ 0 wewwwen| warimea (smirudrg) A Arotesoqey sof pesepseis ]  ewinjeveq >
ws| o0

P.5/5

ws| o0
ws] oo
8| 20
ws| 20 - A
s} 20

wos| oo} ~RCVANGT W0 eoivg | Z23BP07
o] o0 FOIEE oW __=Avd V243300
os] 9o )
we] 390

Ms| 2o W
ws| 20 S -goW -£93 |t L@N%NL ” |

e 00
W] OO0
wosj] 20

. - ———

DN

SE -VIW - €93 |30 TH

SEIST DN
5113 a!—\
(X118) GZO8 M8

U0 MM MEI

§-9 - TWA -2 53 | ORIk
vepdi0eq sbury i | awg

;ﬂmm*‘\
i

b

SoMa I

opeuey) lqulbion

_s95T-ThE (#4)
¥ SGSQGE

Yorsompy Y28

Gid) f0s M8l

o) il

(SSVI!
kel

3
3£
?

|
&
|

Ay 15799 TS 2:95,9@.;
AHO1VHOBY1 30Vd

TIOH

:
=, B3

0] dug rom——orrys
QHOJ3Y AGOLSND 40 NIVHD

TQaS’ QOQ\VW 2'9 3¥nd14




MAR B7 ’S4 12:S8 PACE INC. (HB) 714-898-4@32 P.4s5

|
nl'z.- 3/03/54 PACE PAGE: 2
3:09 PX¥ SOUTHERN CALIFORNIA REGION
' Sample and Aralysis Data Entry Form — New Sample(s)
Engineering-Science, Inc. : client No : 521022
Mx. Doug Downey : Client Coamtact.
Project No: 740303.502 Due Date: 4/03/394 ¢client P.O. No:

Sample No: 75 003077.2 Collected Date: 3/02/94 ‘{ollaated By: 0. A.
Lab Rec’d Date: 3/03/94vChecked-In By: GHW Priority: &
Due Date: 3/17/94 vsample Desc: EG3-MPB-5
Bottle Types: GM GN GN BT

comnt: WALK P-l (EGLIN AFPB-BIOVENT) Matrilix: SOIL
Analysis Abbr: Name:

AF-spH V~ - PR

AP-ALK-8 Y . Alkalinity, Total (As CaCO3)

SAFFAA-FE Y ATR FORCE FAA IRON

ar-yorsr V' . Molsture, Percent

SAF-BTEX-B AIR FORCE ARCMATIC VOLATILE ORGANICS

SAr-418.1 v AIR FORCE TOTAL PETROLEUM HYDROCARBONS

O-TRN V' Nitrogen, Total Kjeldahl

o-pod /S Total Phosphate ‘

O~DISTCURV V . Gralm Size Distribution Curve

. PACE, Inc. reserves the right to return all saﬁples at its discretion.




. MAR B7 ’94 12:49 PARCE INC. (HB) 714-8S@-4€32 - P.3/5
1!'2: 3/03/94 : PACE _PAGE: 1
§:09 PM SOUTHERN CALIFORNIA REGION
l Sample and Analysis Data Entry Form - New Sample(s)
Bngineering-sclence, Inc. client No : 521022
Mr. Doug Downey ¢ Client Contact
l 1700 Broadway, Suite 900 ¢ Address
: Deaver, CO. 80290
' 303-831-8100 : Telephone No
, 303-831-8208 ¢ FAX No
2/31 [5¢
Project No: 740303.502 Due Date: ¢client P.O. No:
' Project Manager: MRC Project Name: Eglin AFB
Manager‘’s Name: Melanlie R. Concepcion
Project Type: Z
l QC Level: B Report Style: M
Desc: TKN, Phos., Soll Class sent to Sequola Labs.
Sample No: 75 003075.6 Collected Date: 3/01/94 VEollected By: O. A.
. ' Lab Rec’'d Date: 3/03/94,Checked-In By: GHW Priority: 4
Due Date: 3/17/94 Sample Desc: EG3-VW-6-8 v~
Bottle Types: GM GN GN BT
' comnt: WALK P-l1 (EGLIN AFB-BIOVENT) Matrix:; SoIL
| Analysis Abbr: Name: '
AF=5PH v DPH
AP-ALR-8 V Alkalinity, Total (As CaCO03)
l SAFFAA-FE AIR FORCE FAA IRON
AF-MOIST v Moisture, Percent
SAF-BTEX-B v’ AIR FORCE AROMATIC VOLATILE ORGANICS
l SAF-418.1 AIR FORCE TOTAL PETROLEUM HYDROCAREONS
o-TkN V° Nitrogen, Total Kjeldahl
O-FO4 Total Phosphate
l 0-DIsTcURY VY~ Grain size Distribution Curve
Sample No: 75 003076.4 collected Date: 3/02/94 Collected By: O. A.
Lab Rec’d Date: 3/03/94 Checked-In By: GHW Priority: 4
l Due Date:r 3/17/94 Sample Deac: EG3-MPA-3- 5~
Bottle Types: GM GN GN BT
Comnt: WALK P-1 (EGLIN AFB-BIOVENT) Matrix: SOIL
l Analysis Abbr: Name:
AF-s5PH V' pH
AFP-ALR-5 ¥V Alkalinity, Total (As Caco3)
SAPPAA~FE AIR FORCE FAA IRON
' AP-MOIST Vv~ Molature, Percent
SAP-BTEX-B v AIR FORCE AROMATIC VOLATILE ORGANICS
SAF-418.1 v’ AIR FORCE TOTAL PETROLBUM HYDROCARBONG
' o-TXN V' Nitrogen, Total Kjeldahl
o-rFOd V' v Total Phosphate wo
O-DISTCURV Grain size Dilstribution Curve ? jl ‘-1‘
| ”
' PACE, Inc. reserves the right to return all samples at its discretion.
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W CORPORETED.
IKE ASSURANCE D/ QuUaLITY

Dear PACE Client:

The accompanying Sample and Analysis Data Entry form is provided

+to you as a part of the PACE Incorporated Quality Program.

Please review the sample description(s) and analyses listed for
each sample. Should there be any discrepancy between the sample

.and tests listed and the data you have requested, please notify

our Client Service Coordinator immediately at (714) 892-2565.

All communications should reference the project number and the
individual sample number. Please note the sample due date is for
internmal use only. The project due date is the scheduled date

for completion of your analysis report.

PACE Incorporated reserves the right to dispose of all samples at
our discretion. Our standard policy is to return all hazardous
or potentially hazardous samples to the client upon completion of
the project unless other arrangements are made prior to sample

receipt.

1f you have any guestions, please contact our client services
coordinator or me.

Singerely,

Kenneth Faust
Director
Southern California Region

-

5202 Bolsa Avenue : OHices Serving: Minneapofis, Minnesata Chaslorte. North Carolna An Equal Opportunity Employer
Huntington Beach, CA 92649 Tampa, Florida Asheville, North Carolina .

TEL: 714-892-2865 lowe City, lows New Yark, New York

FAX: 714-830-4032 Sen Feaacisco, California Pintsburgh, Pennsylvanis

Kansas City, Missouri Denver, Colorado
Los Angeles. Calitarnia
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5702 Bolsa Avenue
ncc Huntington Beach, CA 92649 7
, TEL: 714 892-2565 FAX: 714 890-4032 )
NCORPOPRATERDG -
THE ASSURANCE 27 QUALITY P

T

Fax Transmittal Cover Sheet 7 \

“ e
\ del\ ‘Jos\

Date . 3~29-9 \\ O\M(S M\w’

To : D6Ug PoLSUR At EUG\LUE‘BDHQC\ %(,meg

Fax # . (303) 8% -§z0¢ |

Total # of Pages (Including This Cover): 1D

PACE Project No./Department# : | f
Comments . EQuny AP

If you have questions regarding this fax transmission, please
Contact: _Maliwuue (NUPIAn  Phone:_(714) 892-2565

Response Requested? Yes No

5702 Bolsa Avenue An Equal Qppartunity Employer
Huntingron Beach, CA 32548

TEL: 714-892-2565

FAX: 714.890-4032
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* I
\ PRELIVINARY,
Engineering-Science, Inc. March 29, 1994
l 1700 Broadway, Suite 3900 PACE Project Number: 740307502
Denver, CO 80230
IAtt:'x Mr. Doug Downey
Client Reference Eglin AFB
I PACE Sample Number: 75 0031647
Date Collected: 03/03/94
Date Received: 03/07/3%4
Client Sample ID: EGZ2~VW=-3"
Parameter Units MDL METHOD DATE ANALYZED
' SURCONTRACT ANATYSTS
INDIVIDUAL PARAMETERS
Grain Size Distzribution Curve SEE ATTACH ASTM D422 03/16/9%1
lNltrogen, Total Kjeldahl mg/kg 43 ND 351.3 03/16/94
Total Phosphate mg/kg 1.1 28 365.1 03/17/94
l INORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
Alkalinity, Total (As CaCO3) MG/KG 42 354 SM403 (M) 03/16/94
lMo:.s:ure, Percent PERCENT 6.0 D221s 03/09/94
PH UNITS 8.2 SWI04a5 03/10/94
AIR FORCE FAA IRON SW7380
Soil FAA Metals Date Digested U3/16/94
Iron MG/KG 200 2560 03/21/%4
' ALR FORCE LOLAL PETROLEUM HYDROCAREONS E418.1
Soil TPH Prep Date 03/12/3%4
Total Petroleum Hydrocarbons MG/XG 133 2210 03/14/94

ORGANIC ANALYSIS

AIR FORCE AROMATIC VOLATILE ORGANICS ' SwW8020

Benzene MG/KG 5.3 i0 03/08/3%4
Toluene MG/KG 5.3 21 03/08/394
Ethylbenzene MG/KG 5.3 24 03/08/394
Xylenes, Total MG/XG 7.4 72 03/08/94
a,a,a-Trifluorotoluene PERCENT 94 03/08/94¢
Instrument ID # 4 03/08/94
Soil Prep Date 3/8/94 03/08/94

Dilution Factor 10000 02/08/94




-

Engineering-Science, Inc.
1700 Broadway, Suite 900
Denver, CC 80290

Attn: Mr. Doug Downey
Client Reference: Eglin AFB
PACE Sample Number:

Date Collected:

Date Received:

Client Sample ID:

Parameter

o STTRCONTRACT ANATLYSTS

INDIVIDUAL PARAMETERS

Grain Size Distribution Curve
Nitrogen, Total Kjeldahl
Total Phosphate

INORGANIC ANALYSIS

" INDIVIDUAL PARAMETERG
Alkalinity, Total (As CaCO3)
' Moisture, Percent
pE

AIR FORCE FAA IRON
Soil FAA Metals Date Digested
Iron

ALR FORCE TOLAL PETROLEUM HYDROCARBONS

¥ Soil TPH Pxep Date
Total Petroleum Hydrocarbons

ORGANIC ANALYSIS

AIR FORCE AROMATIC VOLATILE ORGANICS

f Benzene
" Toluene
Ethylbenzene
lelenes , Total
8 a,a,a-Trifluorotoluene
Instrument ID #

Soil Prep Date
Dilution Factor

MAR-29-1994 17:87 FROM PACE INCORPORARTED

T0 13938318208 P.Q2
=1 I
PREL!MINARY:
March 23, 1994
PACE Project Number: 740307502
75 0031647
Q3/03/94
03/07/94
EG2-VW-3'
Units MDL METHOD DATE ANALYZED
SEE ATTACH ASTM D422 03/16/91
mg/kg 43 ND 351.3 03/16/94
mg/kg 1.1 28 365.1 03/17/94
MG/KG 42 354 SM403 (M) 03/16/394
PERCENT 6.0 D221¢€ 03/09/%4
PH UNITS 8.2 SswWso0as 03/10/394
SW7380
03/16/%4
MG/XKG 200 2560 03/21/9%4
E418.1
03/12/9%4
MG/KG 133 2210 03/14/94
SW8020
MG/KG 5.3 10 03/08/94
MG/KG 5.3 21 03/08/394
MG/KG 5.3 24 03/08/94
MG/KG 7.4 72 03/08/54
PERCENT 94 03/08/94
4 03/08/94
3/8/%4 03/08/94
10000 03/08/94
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Client Reference: Eglin AFB

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

l Mr. Doug Downey
Pag

l SUBCONTRACT ANALYSIS

INDIVIDUAL PARAMETERS
 Grain Size Nistribution Curve
Nitrogen, Total Kjeldahl
Total Phosphate

l INORGANIC ANALYSIS

INDIVIDUAL DPARAMETERS
| Alkalinity, Total (As CaCO3)
l Moisture, Percent
g

lAIR FORCE FAA IRON
Soil FAA Melals Dale Digested
Iron

# AIR FORCE TOTAL PETRULEUM HYURUCARBUNS
Soil TPH Prep Date
lf Total Petroleum Hydrocarbons

ORGANIC ANALYSIS

'AIR FORCE AROMATIC VOLATILE ORGANICS
Benzene
Toluene
. Ethylbenzene
Xylenes, Total
a,a,a-Trifluorotoluene
.Instrument ID #

" Soil Prep Date
Dilution Factor

Units

wg/kg
wng/kg

MG/KG
PERCENT
PE UNITS

MG/RG

MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
PERCENT

TO

43
1.1

42

20

134

0.067
0.067
0.067
0.054

13838318208 P.83

PREUMINAR
FINAL REVIEW

March 23, 1994
PACE Project Number: 740307502

75 0031655

03/04/94

03/07/%4

EG2-VMPA-

39/ METHOD DATE ANALYZED

SEE ATTACH ASTM D422 03/16/%4

ND 351.3 03/16/94

29 365.1 03/17/94

ND SM403 (M) 03/16/%4

7.0 D2216 03/08/94

6.6 SW2045 03/10/9%4
SW7380

03/16/94 '

135 03/21/9%4
E41B.1

03/12/94

3370 03/14/9%4
SW8020

0.15 03/08/94

0.19 03/08/94

0.40 03/08/94

2.5 03/08/94

79 03/08/94

4 03/08/94

3/8/9%4 03/08/94

125 03/08/94




MAR-29-1934 17:@8 FROM PACE INCORPORATED 10 13838318288 P.o4

PRELIMINARY.

1

l DATA PENDING
Mr. Doug Downey : March 25" AL- RLV’ CW

|

i

Page PACE Project Number: 740307502

Client Reference: Eglin AFB

PACE Sample Number: 75 0031663
" Date Collected: 03/04/9%4
Date Received: 03/07/94
IClient Sample ID: EG2-VMPB-~
' Parameter Units MDL 2-4' METHOD DATE ANALYZED

I SUBCONTRACT ANALYSIS

INDIVIDUAL PARAMETERS

Grain Size Diarribution Curve ' SFE ATTACH ASTM D422 03/16/94
'Nitrogen, Total Kjeldahl ) mg/kg 43 ND 351.3 03/16/94
Total Phosphate ng/kg 1.1 15 365.1 03/17/s4

l’ INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

' .Alkalinity, Total (A= CaCo3) MG/KG 43 128 SM403 (M) 03/16/94
Moisture, Percent PERCENT 7.6 D221¢6 03/09/9%4
pH PH UNIT3 7.8 SW9045 03/10/94
AIR FORCE FAA IRON SW7380
Soil FAA Melals Dele Diygested 03/16/94
Iron MG/KG 170 . 2100 03/21/94

IAIR FORCE TOTAL PETROLEUM HYUKUCARBUNS E418.1
Soil TPH Prep Date 03/12/94

I'rotal Petroleum Hydrocarbons MG/RG 270 6610 03/14/9%4
" ORGANIC ANALYSIS

lAIR FORCE AROMATIC VOLATILE ORGANICS SW8020
Benzene MG/KG 2.7 ND 03/08/94
Toluene MG/KG 2.7 ND 03/08/94
' Ethylbenzene MG/KG 2.7 9.9 03/08/94
Xylenes, Total MG/KG 3.8 22 03/08/94¢
a,a,a-Trifluorotoluene PERCENT 92 03/08/94
Instrument ID # 4 03/08/94
5011 Prep Date 3/8/94 03/08/94
pDilution Factor 5000 03/08/94




MAR-29-1994 17:@8 FROM PACE INCORPORATED TO 13838318288 P.@S

FRELIMINARY;

UATA PENDING
Mr. Doug Downey March 29,F15‘3AL REVIEW
Page 4 PACE Project Number: 740307502

- EE .

Client Reference: Eglin AFB

These data have been reviewed and are approved for release.

Kenneth D. Faust,
Southern California Regional Director

. ¢ ) pr
. \ 1




MAR-29-1994 17:09 FROM PACE INCORPORATED

Mr. Doug Downey FOOTNQTES
Pag for pages 1 through

Client Reference: Eglin AFB

L Method Detection Limit
Not detected at or above the MDL.

T0 138383182868 P.G6

March 29, 5 \;;TA PEN
2nce srojebu NAperp ‘V"?é%g
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MAR-29-1994 17:10

Engineering-Science, Inc.
1700 Broadway, Suite 900
| Denver, CO 80230

Attn: Mr. Doug Downey
Client Reference: Eglin AFB

PACE Sample Number:
Date Collected:
Date Received:

Parameter

SUBCONTRACT DNATYSIS
INDIVIDUAL PARAMETERS

Grain Size Distribution Curve
| Nitrogen, Total Kjeldahl
Total Phosphate

INORGANIC ANALYSIS

TNDTVTDIUAT, PARAMETRRS
Alkalinity, Total (As CaCO3)
Moxsture, Percent

AIR PORCE FAA IRON
Soil FAA Metale Date Digected
Iron

FROM PACE INCORPORATED

Units

wg/kg
mg/kg

MG/XG
PERCENT
PH UNITS

MG/XG

AIR FORCE TOTAL PETROLEUM IYDROCARDONS

Soil TPH Prep Date
Total Petroleum Hydrocarbons

ORGANIC ANALYSIS

MG/RG

AIR FORCE ARCMATIC VOLATILE ORGANICS

Benzene

Toluene

Ethylbenzene

Xylenes, Total
a,a,a-Trifluorotoluene
lnscrument iU #

Soil Prep Date
vilution ractor

MG/KG
MG/KG
MG/KG
MG/KG
PERCENT

T0 13938318288 P.@8
March 29, 1994AL REV’EW
PACE Project Number: 740303502
75 0030756
03/01/94
03/03/94
EG3-VW-6-8
MDL METHOD DATE ANALYZED
SEE ATTACH ASTM D422 n3i/16/94
40 ND 351.3 03/16/34
1.1 35 365.1 03/17/54
43 331 SM403 (M) 03/16/94
6.9 D221¢6 03/09/94
8.1 SW9045 02/10/54
SW7380
03/09/94
21 240 03/098/94
E418.1
03/08/94
513 15800 03/08/94
SW8020
0.54 ND 03/08/94
0.54 15 03/08/94
0.54 3.3 03/08/94
0.75 26 03/08/94
60 03/08/94
4 03/08/94
3/8/94 03/08/94
1000 03/08/94




MAR-29-1334 17:18 FROM PRCE INCORPORATED T0 13838318288 P.G9

FRELIMINARY:
1 DATA PENDING
| FINAL REVIEW

Mr. Doug Downey March 29, 1994
I,- Page 2 PACE Project Number: 740303502

Client Reference: Eglin AFB

PACE Sample Number: 75 0030764
Date Collected: 03/02/94
Date Received: 03/03/94
I Client Sample ID: EG3-MPA-23~ _
Parameter Units MDL S METHOD DATE ANALYZED

SUBCONTRACT ANALYSIS

INDIVIDUAL PARAMETERS

Grain Size Distribution Curve SEE ATTACH ASTM D422 03/16/94
I‘ Nitrogen, Total Kjeldahl ng/kg 42 120 351.3 03/16/94
" Total Phosphate ng/kg 1.1 18 365.1 03/17/94

l INORGANIC ANALYSIS

TNNTVTRUAT,. PARAMRETRRS

Alkalinity, Total (As CaCO3) MG/KG 42 . 253 SM403 (M) 03/16/94
IMoisture, Percent . PERCENT 5.8 D2216 03/09/94
pH PH UNITS 8.2 SW9045 02/10/954
AIR FORCE FAA IRON SW7380
S0il P2A Mctals Date Digested 03/03/54
Iron MG/KG 40 620 03/09/94
IAIR FORCE TOTAL PETROLEUM HYDROCARBONS E418.1
Soil TPK Prep Date 03/08/94
ITocal Petroleum Hydrocarbons MG/KG 490 12100 03/08/94
ORGANIC ANALYSIS
IAIR FORCE AROMATIC VOLATILE ORGANICS . . SW8020
Benzene MG/KG 2.6 ND 03/08/94
Toluene MG/RG 2.6 22 03/08/94
ga Ethylbenzene MG/KG 2.6 14 03/08/94
Xylenes, Total MG/KG 3.7 88 03/08/94
a,a,a-Triflucrotoluene PERCENT 88 03/08/9%4
instrument ID # 4 03/08/5%4
B Soil Prep Date 3/8/94 03/08/94

Dilution Factor 5000 03/08/94




MAR-29-1994 17:18 FROM PARCE INCORPORATED TO 13838318288 P.10

PRELIMINARY:
DATA PENDING
FINAL REVIEW

Mr. Doug Downey March 29, 1994
Page 3 PACE Project Number: 740303502

Client Reference: Eglin AFB

PACE Sample Number: 75 0030772
Date Collected: 03/02/94
Date Received: , 03/03/3%4
l Client Sample ID: ~ EG3-MPB-5
Parameter Units MDL METHOD DATE ANALYZED

SUBCONTRACT ANALYSIS

INDIVIDUAL PARAMETERS

Grain Size Distribution Curve SEE ATTACH ASTM D422 03/18/94
INitrogen, Total Kjeldahl mg/kg 43 83 351.3 03/16/94
Total Phosphate mg/kg_ 1.1 46 365.1 03/17/%4

I INORGANIC ANALYSIS

INDIVIDUAL PAPAMETEPRS

Alkalinity, Total (As CaCO3) _ MG/KG 43 321 SM403 (M) 03/16/9%4
' I Moisture, Percent - PERCENT 7.1 D2216 03/09/94
PH PH UNITE 8.2 EWH045 03/10/9a
l AIR FORCE FAA IRON SW7380
Soil FAA Mctals Date Digested . 03/029/34
Iron MG/KG 81 1160 03/09/94
l AIR FORCE TOTAL PETROLEUM HYDROCARBONS E418.1
Soil TPH Prep Date 03/08/94
Total Petroleum Hydrocarbons MG/KG 10.6 848 03/08/%4

ORGANIC ANALYSIS

AIR FORCE AKROMATIC VOLATLLE ORGANLICS SW8020
I Benzene MG/KG 2.7 ND 03/08/94
Toluene MG/KG 2.7 5.1 03/08/94
, Ethylbenzene MG/RG 2.7 4.5 03/08/94
I3ylen.es, Total MG/KG 3.8 29 03/08/94
"a,a,a-Trifluorotoluene PERCENT 91 03/08/9%4
Instrument ID # 4 03/08/394
Soil Prep Date 3/8/94 03/08/54

Dilution Factor " 5000 03/08/94




\\

MAR-29-1994 17:11 FROM PACE INCORPORATED T0 13938318288 P.11

1 PRELIMINARY-

DATA PENDING

Mr. Doug Downey March ZQ,ENAL REWEW
Page 4 PACE Project Number: 740303502

Client Reference: Eglin AFB

These data have been reviewed and are approved for release.

Kenneth D. Faust,
Southern California Regional Director

l -




MAR-25-1994 17:11 FROM PACE INCORPORATED

Mr. Doug Downey FOOTNOTES
Page 5 for pages 1 through

Client Reference: Eglin AFB

MDL Method Detection Limit
Not detected at or above the MDL.

8

TO

13838318288 P.12

CRELIMINARY;
. A PENDING
g:CEhPi:J eEjN&LezR E V}:@Wz




T0 13938318208 P.13

FROM PACE INCORPORATED

MAR-29-1934 17:11

cote-ose loord
opeioyoD “Sareg - 003 N Aampeniy ODLS

N1 *2ONOS-DNIIINIOND

i!ztug
éziiiigig

—

AHOLYHO8Y? 30Vd

oryre) I/ Y o/ [

o) dped

§

E
|

g

Ty VI1OF e

SAGEAINI

1038 L0 CHLHBADIS DIV

05120 OQWROIOD WARNG
008 AAMNS "AVAOTONS 0all

TN ‘IINFDS - DU IR 0N

opiwop cpedues - 0 “dweg SO - D _Q*mﬂﬂﬂl 27y -alﬁ}\.\mN h\m om-wmrmsm
oy T- =] [ ENvEE| ex\_u*xa_
M) o ©OWVY wywwen| semjong (ommeByp):ha Arovaioqey ssgpesepets| vt uisg
TeE 20 L
HOBE DD .
WoRE OO e —_
weh D0
e 0O Illt
el 5w I WSl puwwaw%;
== — , T E[C W =2INd L2 N |
MO8y 00O - ‘
woBE OO0
e W S i o L7
/

e e T v I—= STE VAW - €93 |[O 90|
“H sw:m V2R 2l A = 8-9 -IMA-263 | 9/ _\%q

P aaixozg_—._mmnmmwmw:m.,“mmlm wopdoasg opboen oy | o

ﬁ w m m e mm m m yisomly VY9
_S95¢~ vey (wL = alala -
¥ 0019€08{S1Y) m m w m mw 5 m ! .
Hvdy VSl eopt-hosig—iuty (759) 7 %ﬂ "
GRERE-BHUCHIED-D}RACN Nﬁm : ~o90 407 63
AW 5709 TOLS osvasubiatt m m Wi v severe

|t||.1.u\ Lr-

2gs E050pL

—— — pa— I h.
R N iy R X

LR = TR, £ R 3 3
b TSR LA e R\ nE

29 JUNOIA

QHODIAH AGOLSND A0 NIVHD

TOTAL P.13




MOR-29-1994 15:24 FROM PACE INCORPCRATED TO 14042352508 P.B1

5702 Bolsa Avenue
occ Huntington Beach, CA 82648
\ @ TEL: 714 892-2585 FAX: 714 890-40321

HWCORPORATED
THL ASSUMABCE BF OBALITY

Fax Transmittal Cover Sheet

Date . B3-29-44¢

To . OLA AWOBICA At ENG I NEERIANG SrIENCE

Fax # . (404.) ZBS _ 2DV

Total # of Pages {Including This Cover): 2

PACE Project No./Department#

Comments 740203802 CaLiny  AFR
F40%07FS02- i v

If you have questions regarding this fax transmission, please

Contact: M}MM / npuin)  Phone:_(714) 892-2065

Response Requestedy? Yes No

5707 Bolsa Averwe 2z Eesal Dpporeunity Employer
Hurtington Begoh, (A 1643

kL 114-392-2566

PAX; 714-358- 32




MAR-29-1994 16:25 FROM PARCE INCORFORATED TO 14042352588 P.82

Bngineering-Science, Inc. March 29, ELIQVAAL REV’EW

1700 Broadway, Sulte 200 . PACE Project Number: 740303502
Denvear, CO 80290 - .

Aten: Mr. Doud Downey

Client Rafaerenca: Eglin AFB

PACE Sample Number: 75 0030756
Date Collected: ; 03/01/%94
Date Received: 03/03/94
EG3-VW=-6~-8
Parameter Units MD1, METHCOD DATE ANALYZED

SUBCONTRACT ANALYSIS

INDIVIDURL PARAMETERS

Grain 8ize Distributicn Curve SEE ATTACH ASTM D423  03/18/94
Nitrogen, Total Xjeldahl mg/kg 40 1) 351.3 03/16/94
Total Phosphztc mg/kg 1.1 3s 365.1 03/17/%4

INCRGANIC ANALYSIS

INDIVIDUAL PARAMETFRR

Alkalinity, Total (As CaC03} M3/KG 43 331 8M403 (M) 03/16/%4
Moisture, Percent PERCENT 6.9 D2216 03/09/%4
P PH UNITS ’ B.1 SWeG4S V3/10/94
AIR FORCE FAA IRON SW7380

Scil FAA Matals Datc Digasted 03/09/9a

Iron MG/KQ 21 240 03/09/94
AIR FORCE TOTAL PETROLBUM HYDROCARBONS ' B418.1

Soil TPH Prep Date 03/08/94

Total Petroleum Hydrocarbons MG/EKG 513 15800 03/08/94

ORGANIC ANALYSIS

ATR FORCE AROMATIC VOLATILE UNGANLCS SWB020

Benzene M3/KG 0.54 ND 03/08/54
Toluene MG/EG 0,54 15 03/08/94
Ethylbwnzene MQ/KG 0.54 3.2 03/08/94
xYlenes,'Total _ MG/KG 0.78 26 03/08/94
a,a,a-Trifluorotocluane PERCENT €0 : p3/0R/%4
Ingtrument IL # 4 03/08/34
8911 Prep Date 3/8/94 03/08/%4
pilulLiun Factor 1000 03/08/54




MAR-29-1994 16:25 FROM PACE INCORPORATED TO 14042352508 P.03

FRELIMINARY:
DATA PENDING

Mz. Doug Downey March ZS,FJ!L!-:AL REVIEW

Page 2 PACE Project Number: 740303502

Client Reterence: Eglin AFB

PACE Sample Number: 75 0030764

Datea Collected: 03/02/94

Date Racsived: £3/03/%4

Client Sample ID: BEG2-MPA-~3-

Parameter tnits MBL 5 MBETHCD DATE AMALYZED

SUBCONTRACT ANALYSIS

INDIVIDUAL PARAMETERS

Grain 8izs Distribution Curve SEE ATTACH ASTM D422 03/16/94
Nitrogen, Total Kjeldahl mg/kg 42 120 351.3 03/16/%4
Total Phosphate ng/kg 1.1 18 365.1 03/17/%4

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Alkalinity, Total (As CaCO3} M3/KG 42 253 SM403 (M) 03/16/94
Moisture, Percent ) PERCENT 5.8 D2216 03/0%/%4
pH PR UNITS 8.2 WG4 03/10/94
AIR FORCE PAA IRON SW7380

Scil FAA Metals Date Nigested 03/08/54

Iron ME/KG 40 €20 03/09/9%4
AIR FORCE TOTAT. PETROLEGM KYDROCARDCNS B410.1

Soil TPH Prap Date . 03/08/94

Total Patroleum Hydrocarbons MG/KG 490 12100 03/08/94

ORGANIC ANALYSIS

ATR PFORCE AROMATIC VOLATILE ORGANICS 8W8020

Benzene MG/Kd 2.6 ND 03/08/%4

Toluene MG/KG 2.6 22 03/08/54

Ethylbenzenc MG/ KG 2.6 14 03/08/94

Xylenes, Total MG/KG 3.7 gsg 03/08/94

a,a,a~Triflucroteluene PERCENT 88 . 03/08/94 "
Ingtrument ID # 4 03/08/34

Scoil Prep Date 3/8/94 03/08/9a

Dilutien Facto: 5000 03/08/94




MAR-25-1994 16:26 FROM PACE INCORPORATED T0 1442352580 P.o4

PRELIMINARY:
DATA PENDING
FINAL REVIEW

Mz, Doug Downey March 29, 19%4
Page 3 PACE Project Number: 7403203502

Client Reference: kglin AFB

PACE Sample Number: 75 0030772

pate Collected: 03/02/54

Date Received: . 03/03/94

Client Sample ID: BEG3-MPB-5

Farametexr Units MDL METHOD DATE ANALYZED

SUBCONTRACT ANALYSIS

INDIVIDUAL PARAMETERS

Grain Size Distribution Curve SRR ATTACH A9TM D433  03/16/94
Nitrogen, Total Kjeldahl mg/ kg 43 = 83 351.3 03/16/94
Total Fhosphate g /kg 1.1 46 365.1 03/17/5%4

INORGANIC ANALYSIS

INDIVIDURL, PARAMETERS

Alkalinity, Total (As CaCo3) MG/RG 43 321 SM403 (M) 03/16/94
Moisture, Percant PERCENT 7.1 D2216& 03/09/%4
pH DH UNITS 8.2 SH3045 V3/10/94
AIR FORCE FAA IRON SW7380

Soil FAA Metals Date Digaated . c3/08/%4

Iron MQ/RG 81 11¢€0 03/09/94
AIR FORCE TOTAL PRTROLEZUM HYDROCARBOME E418.1

Soil TPE Prep Date 03/08/94

Total Petroleum Hydrocarbons MG/KG 10.86 848 03/08/34

ORGANIC ANALYSIS

ATR FORCE AROMATIC VOLATILI ORGANICS : 8W8020

Benzeno MJ/EG 2.7 ND 03/08/9%4
Toluene MA/RC 2.7 5.1 02/08/94
Ethylbanzeno MG/XG 2.7 4,85 03/08/94
Xylenes, Total MG/X4d 3.8 23 03/08/94
a.a,a-Trifluorotoluenea FPERCENT a1 03/08/94
Ingtrumcnt ID # 4 03/08/94
Soil Prep Date 3/8/94 03/08/51

Diluticon Pactor 5000 03/08/354




MAR-25-1994 16:25 FROM PACE INCORPORATED T0

Mz. Doug Downey
Page 4

Client Kefersncs: Eglin AFB

These data have been reviewed and are approved for release.

Renneth D. Faust,
Southern California Regional Directer

14942352508 P.8S

saren 29, ANAL REVIEW

PACE Project Number: 740303502




MAR-29-1994 16:26 FROM PACE INCORPORATED TO 14842352500 P.B6

PRELIMINARY.
. Doug Do — DATA PENDING
. Doug >4 S Maxrch 29,‘E§M“REW.EW2

Page 5 for pages 1 through 4 PACE Proj

Client Reference: Eglin AFB

MDL Method Detection Limit
N Not detected at or above the MDL,




' MAR-25-19394 16:27 FROM PACE INCORPORATED TO 14042352508 P.87
1
\
l A ORATORY
. SIEVE TEST CiezlD: EG3-VW-6-8
A Totnl weight of sample: 178.03 |g Gamplo Deacription: 90IL
B. Weight ratained i No. 10 sisvs: 0g
I C. % pasing No.10 sleve: 100.00 %
WEIGHT % cuarve | cumanve
Slave tast fow wright SIRVE B2 | MEYAINT AETANED | % rETAED |- % PASSING
l retained in & No.10 aleve, 11/2in 0.00 0.00 19,00 100,00
378 in 0.0¢ 0.00 Yo.w 100.00
No, 4 0.00 .00 Q.00 100.60
' No. 10 0.00 0.00 0.00 100,99
Mo, 200 171.03 £8 58 ©5.53 447
. HYDROMETER TEST
ELAPSED § TEMP. [MYDROME PARTICLE ' Fsum
T {rin fde&_ READING (H) NG (P [13) BaAss, by rurw B ™
' 2 20 14 10 18,7 0.0870 . 8.7
8 20 14 10 147 | o.aom o a7
10 20 3 4 156 0.0170 35
' . 15 20 R:) 4 158 0.0130 . . . 35
| 28 2o 7 3 1A 3 0.0100 (X
40 20 7 8 16.8 0.0086 2.6
I 80 20 7 3 15.9 0.0070 : 2.8
0 <0 7 3 15.8 ©.0087 20
120 20 7 3 18.8 0.0050 ’ 2.0
' 1440 - 1] 7 3 15.8 oonig e
Waeight of soll used In hycromater tast (D): 119 Formulss:
' Hydeeosepio molsture correctiun fautor (G): 1 A=mH-E-F
Specitic gravity (Assumed): 2.65 $ = KFQRT(LTY]
Disparsing agant comaction facter () 3 P = (RTW)100
I Metizcus comection factar (F): 1 W= (lx 100)/C
Temp./Bppac, gravity dependant constant (<): 0.01388 JoDxQ




MAR-29-1994 16:27

FROM PACE INCORPORATED T0

14042352592

Method: ASTM D422.83

Analyzed. 3116794
Lab iD: 940382301

L9 otanaald Siove $iaoe  WoZD
100 —T1

T -

Graph of Acquired Data

804~ e

% Passing by Walght
3

/ .

/

v snn 021 s

= T LB A Y)Y L B AALA) 14 T T TAFErN LBR A RALLS 1] T Ot 1917
001 0 1 100
GQrain Diameter {mm)
Clay Sizes &It Sires Fine MediumCorT  Fiw | Comrse
Cobbice
Mnes Sund Gravel

9.5 100.00
4.5 100.00
2 100,90
0.127 447
Q.37 %40
0.0234 470
. 4o 349
0.0139 348
9.0108 2.81
U, M0 <81
0.0070 2.61
Q.D057 2.61
0.0050 2.61
0.0014 2.81

{1) Gruvel, passing 3-n. and

retainad on No. 4 siove 00 %
2 cardd, passing No._ 4 cisve and
retained on No. 200 sisve 855 %

(3} SiRt sizn, 0.074 % 0.005 mm 18 %
{4) Clay sirs, smaflar than 0.005mm 26 %

P.e8




E MAR-29-19394 16:28 FROM PACE INCORPCORATED TO 14042352500 P.GS
s Analyzed: 31684
Lsb 0: e403623-02
5 SKEVE TEST Clert . EG3-MPA-3-5
A Totad welght of sampin: 18018 |g Sarrale Daceription: SOIL.
B. Weight retained in No.10 skive: 047 |g
C. % passing No.10 sieve: 89.64 |%
WERGHT % cuBULATIVE || cusanaTIvE
g Slove teot fer wailght OICVE CIIC § METANED(g) METANED | X RETAINED | < Pa95M0
reinined in & No.10 slove. 112h 0.00 0.00 p.oo 100.00
3/8in 0.00 0.00 0.00 100.00
E No. 4 0.00 000 0.00 100.00
No. 10 0.47 0 IOM $9.64
E No. 200 | 11357 7.2 te.z8 11.72
E HYDROMEYER TEST
ELAPSED TEMP. ROME TERFCORREQTED, PARTICLE & SURPENDED
E TME {mi (dog €9 [READINAG ¢H) IREADING () [} AT, s o (78 L]
2 20 18 14 14 0.0361 12.1
5 £0 17 13 182 00230 . 11.3
E 10 20 15 11 145 0.0104 g8
18 20 14 10 14.7 0.0138 a7
25 20 13 » 148 1.0105 7.8
g %0 20 12 8 15 0.0084 8.8
o0 20 11 7 16.2 0.0080 , 6.4
20 20 11 7 152 0.0056 i 8.1
E 120 20 19 8 18.3 0.0049 52
1440 20 ] 4 15.8 0.0014 3.5
E Weight of 2l uaed in ydromater test (O); 113 |g Formulas:
Hydrogsopic Mowturs sormeation festor (@): 1 R=MW-E-F
Speoifia gravity (Assumed); 265 § = K[BQRT(L/T]
E Dispersing agent correcsion faster (E): s F = G1/AT)100
Wenkeus corraction faotor (F): ki W= ({21000
Tomp./Spes. gravity depandart constant (K): 0.01388 J=DxG
E % 4
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Wethod: ASTH D422-832

Apalyzed: 31694
Lab K 940862302

Graph of Acquired Data
10— S18TIaY Sleve Sizpe:  HoZ) ¢ et ¥

_ % Paasing by Wailght

]

g_oox L] T T FTV IR ¥ T 4 ¢ TT0TY ) € Ty ﬂl T l|‘l|ll.;a 1] 1Illl1w
Grailn Diameter (mm)
Siit Sizes Fina Tﬂuam Fre | Cosres
Cobbies
nes ~ sana Gravel

{1) Gravel, pakcing 3-in. and
0.127 11.72 reteinad on No. § sfeve . 00 %
0.0381 12.18 (®) Sand, passing No. 4 sleve and
0.0230 11.26 reteined on No. 200 sisve . 283 %
0.01684 .33 @) Sit sizw, 0.074 in 0.003 mm ‘ 85 %
0.0138 8.66 ) Ctay sizo, smalier than 0.008 mm B2z %
o.M 0S5 7.80

Q.0084 4.93
0.0088 8.08
0.0038 806
00049 | 520
0.0014 3.47

M o BN G G0 SR @B Sh Op BR o fmy BB B @R TR O S9  6
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SIEVE TERT
A. Total weight of sarple: 245.94

i
i
g

B. Weight retsined in No.10 sleve: 0.1 lg
C. % passing No.10 deva: 99.95 |%

CUBULATIVE || CUIMULATIVE
Sleve taat for weighl SrEVE SZE A RETA! RETRAINED 8 W HETAINED % PABSING
ratained n a No.10 sleve. 11/2n 9.00 0.00 0.00 160.00
e in 0.00 . b.oo 0.00 100.0¢
No. 4 0.00 Q.00 0.00 100.00
No, 10 0.10 004 0.04 20.08
No.200 | 22119 £9.04 29.88 19.02

:

HYDROMEYER TEST
BAPSED | TeMP. 1 PARTICLE | ppe——
Tive g §(geg ) [ eAUEYG () RREACHN (P L WL Wy rwre ) ) [ e
2 20 17 13 14.2 0.0384 113
s 20 17 18 14.2 0.0230 ' 11.3
18 20 18 11 14.5 0.0184 8.0
1% 20 14 10 14.7 0.0138 ) X4
£ 20 13 o 14.8 0.010C 7.8
a 40 20 12 3 18 0.0084 70
o0 a0 12 3 19 0.0083 70
0 20 19 7 152 0.0058 8.1
E 120 20 10 ] i$3 0.0048 52
1440 29 3 4 1508 0.0014 .8
E Whaight of gof uned in npdrometsr test (D): 118 |g Formssas!
Hyd roscopic molsture comaction tactar (G): 1 R=H-E-F
Specific grevity (Assumod): 2.65 8 = X[§CRT{LT)]
E Disperaing agent sarmsction facter (E): 3 P = {R/W)100
Meniscus comection factor (F): 1 . W= {J x 100y
E Temp./Spea. gravity dependant constant (K): 0.01385 J=px@

7

4
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Mathod: ASTES DS22.863
Analyrec: 3/18/84
. Lab ID: 940382303

Graph of Acquired Data
s 00-—ti Slupinic Siave izee 0300 fioto . ﬁ!

80 /

; 70 (
g ) £
B /
z
i //
®» 30T

20— / i

1c- M

Dm1 T ¥ l%‘lél.lo1 T ] Il"lal.". T 1 330 lV.i T ¥ ‘||||{° ] L] "l"{‘n

Grsin Diemetor (mm)
Clay Skes St Sixes Fw Medfum |Coaryg Fm Coarse Cobbies
Fines sand Qravel

87.5 100.00
25 100.00
4.3 100.00
2 w98 {1) Graval, passing 3-n. ard _
0,127 10.02 retmined on No. 4 sive 0o %
0.0364 1130 {2) Band, passing Ne. 4 sleve and
5 0.0230 11.30 ratainad on Na, 200 steve 900 %
0.0184 9.56 3} St size, 0.074 to 0.0D5 mm 4.8 %
0.0138 3.60 {#) Clay siza, smallay than 0.005 mm i 62 %
g 0.0108 7.82
0.0084 03 i
0.0088 ®86
E D.0088 | €08
0.0048 522
E 0.0014 248
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PRELIMINARY:
DATA PENDING
FINAL REVIEW

Enginesring-Science, Inc. March 29, 18%4
1700 Broadway, Suite 300 . PACE Project Number: 740307502

Denvar, N ARAAM2%0
E Attn: Mr. Doug Downey

Client Refersnce: Bglin AFB

DACE Sample MNuumbezr: 75 0031647

Date Collected: 03/03/94

Date Received: 03/07/94

¢ilicnt Sampla ID: EG2-VW-3°

parameter Tnits MDL WMRTHOD DATE ANALYZED

CUBCONTRACT ANALYSIS

INDIVIDUAL PARAMETERS

Grain Size Diseribution Curve SEE ATTACH ASTM D422 03/14/94
Nitrogen, Total Kjeldahl mg/kg 43 KD 351.3 02/16/94
Total Phosphats na/ks 1.1 28 365.1 03/17/94

INORGANIC ANALYSIE

INDIVIDUAL PARAMETERS

Alkalinity, Total (As CaCo3) MG/KG 42 354 SM403 (M) 03/16/34
Moisture, Parcent PERCENT 6.0 D2216 03/08/94
pH PR UNITS 8.2 awW9lAS 03/10/94
AIR FORCE FAA IRON ~ SW7380

Soil FAA Metals Date Digested 0i/16/%4

Iron MS/RS 200 3560 03/21/94
AIR FORSE TOTAL PETROLEUM HYDROCAREONS E4lB.1

Soil TPH Prep Date 03/12/54

Total Petrolaum Hydrocarbons MG/KG 133 2210 03/14/94

ORGANIC ANALYSIS

AIR FORCE ARCMATIC VOLATILE ORGANICS ’ SWB020

Benzeons MG/XG 5.3 10 03/08/94
Toluene MG/XG 5.3 21 03/08/34
Ethylbenzene MG/XKG 5.3 24 03/08/%4
Xylenes, Total Ma/Xa 7.4 72 _ 03/08/94
a,a,a-Trifluorotoluana PERCENT 94 03/08/94
Instrument ID # 4 03/08/9¢
$0il Prep Date 3/8/24 03/08/94

Dilutien Pactor 10000 02/08/%4
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PRELIMINARY-
DATA PENDING
FINAL REVIEW

Mr. Pouy Downay March 29, 1994
Page 2 PACE Project Nuarber: 740307502

Cliesnt Reference: Eglin AFB

PACE Sample Numbar: 7% Q031655

pate Collected: 03/04/94

Date Received: 03/07/924

client Sample ID: EG2-VMFA-

Parameter Units MDL 39 METHOD DATE ANALYZED

SUDCONTRACT AMALYEIC

INDIVIDUAL PARAMRTERS

Grain Size Distributicom Curve SEE ATTACH ASTM D422 03 /16/94
Nitrogen, Total Kjeldahl mg/kg 43 ND 351.3 03/16/94
Total Phesphate mg/kg 1.1 25 385.,1 03/1%/94

INORGANYC ANALYIIS

INULVIDUAL VARAMETERS

Alkalinity, Total (As CaCO3) M3/KG 42 o10) SM403 (M) 03/16/94
Moismture, Percent PERCENT 7.0 D2216 03/05/24
pH . PE UNITS 6.9 SWo045S 03/19/94
AIR FORCE FAA IRON SW7380

S8o0il FAA Metals Date Digested 03/16/94 _

Iron MG/RG 20 13% 03/21/94
AIR FORCE TOTAL PETROLEUM HYDROCARBONS E218.1

$oil TFH Prep Date 03/12/94

potal Petroleum Hydrocarbons ME/KG 134 3370 03/14/94
ORGANIC ANALYSIS

AIR FORCE AROMATIC VOLATILE ORGANICS SWE020

Benzeane MG/KG 0.08%F Q.15 03/08/94
Toluane MG/ES 0.067 0.19 03/08/94
Ethylbenzens M3/EG 0.067 0.40 03/08/94
Xylenes, Total MG/KG 0.094 2.5 03/08/94
a,a,a-Trifluorotoluene PERCERT 79 03/08/%4
Instrument ID # ' 4 03/08/94
50il Prep Dats 3/8/94 03/08/94
Dilution Factor 125 03/08/94
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PRELIMINARY:
DATA PENDING
waven 26 0360k REVIEW

PACE Project Number: 740307502

Mr. Doug Dovwney
Page 3

Client Reference: BEglin AFB

PACE Sample Numberx : 7% 0031663

Date Collected: 03/04/94

Date Received: 03/Q07/94

Cliant Sample ID¢ EG2 -VMPB-

Parameter Units MDOL 2-47 METHCD DATE ANALYZED

SUBCONTRACT ANALYSISZ

INDIVIDUAL PARAMETERS

Grain &Sise Distribution Curve SET ATTACH ASTM D422 03/18/94
Nitrogen, Total Kjeldahl mg/kg 43 ND 351.3 03/158/94
Total Phosphate mg/kg 1.1 15 365.1 03/17/94

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Alkalinity, Total {As CaCO3) MG/KG 43 128 EM403 (M) 03/16/%4
Moisture, Pergent PERCENT 7.6 D2216 03/08/394
PH PH UNI'TS 7.8 SWI3045 03/10/54
AIR FORCE FAA IRON SW7280

Soil FAA Metals Date Digested 03/16/94

Iron MG/EG 170 2100 03/21/9%4
AIR FORCE TOTAL PETROLEUM HYDROCARBONS E418.1

Soil TPH Prep Date 03/12/%4

Total Petroleum Hydrosarbong MG/RG 270 6610 03/14/94

DRGANIC ANALYSIS

AIR FORCE AROMATIC VOLATILE QRGANICS SW8020

Benzene MG/RG 2.7 ND 03/08/5%4
Toluena MG/RG 2.7 ND 03/08/354
Ethylbenzene MG/KG 2.7 2.8 03/08/94
Xylenes, Total MG/KG 2.8 22 63/08B/94
a,a,a-Triflucrotolusna PERCENT s2 03/08/%94
Instrument ID # 4 03/08/54
Soil Prep Date 3/8/94 03/08/34
Dilution Fagtor 5000 03/08/3%4
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_PREL]MINARY:
LATA PENDING
March z9,FisdAL REV]AEW

PACE Project Number: 7403

Mr. Doug Downey
Page 4

Client Refersnce: Bglin AFB

Theaa data have been reviewed and are approved for release.

Kenneth D. Faust,
Southern California Regicnal Director
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Mr. Doug Downey POOTNOTES
Page s for pages i through

Client Reference: Eglin AFB

MDL Method Detection Limit
ND Not detected at or above the MDL.
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SEQUOIE

Particie Size Distribution by Slove and Hydrometer

| J—
A. Totsd waight of sampls: 2129 Sample Desciplion: SCIL
B. Weigit retained in No.1Q siave: 238 |9
E C. % pazsing No.1{ sleve: . 98.90 |%
WEGHT % || CUbARATVE | cunLATVE.
E Siava teat for weight steve 812E | RETA geTARRD [| % pETANED § % PAsSING
retained In s No.1Q sleve. 112in 0.00 0.00 _0.00 100.00
36 In 099 . 0.00 0.08 100.00
E No. 4 ‘ 0.28 0.12 0.12 99.88
' No. 10 2.08 098 1.10 98.80
8 No. 2W 19333 3,50 191 0.08
a HYDROMETER TEST
ELAPSED TEMP. BRRECTED) PARTICLE % sUSP
E TIME (mn} (geg ©)  JIREADING READING () FRAN. 1 rome (Y . (]
2 20 13 11 145 0.0368 0.8
5 20 14 10 14.7 0.0234 8.6
10 20 13 9 14.8 0.0188 7.7
1§ | =l 18 ) 128 T dAge T Y T ] I AT e
25 20 12 [ 18 0.0108 6.0
E {0 20 12 8 15 0.0084 (%)
-] 20 12 B 158 0.0068 .9
o) 20 12 8 18 £.0068 ) -X)
E 120 - 20 k) 7 152 0.0048 8.0
1440 2o 10 g 18,3 0.0014 5.2
g Weigint of sod used in hydromater teat (D): 115 g Foemulas:
Hydroscopic molsture carmection factar (G): 1 R=NH-E-F
Epecific gravity (Assumad}: 2.88 2 = K[eGRTL/T)]
E Dixparsing agart enrraction factar (F) 3 P = (RANI100
Menizzus correction factor (F): 1 W = (J x 100)/C
5 Tunp.}&pu gravity dependant constant {K): 0.01366 J=0DxQ@




MAR-29~-1994 16:33 FROM PACE INCORPORATED T0 14042352568
Mathod: ASTHM D422-63
Antlyzed: 3{18/84
Lab Il 940362804
Graph of Acquired Data
10— \8, Stnannd Slove Bl NoZ0 ot nes O f’
8¢ //
By / Y
E n
: T {
£ e
z E
50
E /
3 40
$ L
R
20 /
10 g
B E’___,__ipaaei"!"
ngo’ L) Ll Ty T T 'I||ll: T T 7V Er T L} L} I_"”‘o i L] TIlle
Graln Diametor {mm)
]
Madium R Co
Clay Skea Siit Eizas Fine ] " i P
Fince Band Qravel

(mm) _ |Suspand
378 100.00
9.3 100.00
45 £0.88
2 $8.90
0127 8.09
00368 | 9.0
0.0234 £.60
0.nse 7.74
omes | 77
00106 | ees
0.0084 6.88
.0068 6.38
0.0056 688
0.0049 8.02
0.0014 6.18

retzinad on No, 4 sieve
(2) Sand, pasting No. 4 sieve ad
retzmad on No. 200 sieve
{3} 3k elzs, 0.074 1o 0.008 mm
{4) Clay sizn, smaller Shan 0.005 mm

P.28
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T0 14842352569

LabID: 940382602
Ciortip: EG2-VMPA-39°

SIEVE TEST
A. Tota! woight of sampla: 280.58 |@ Samglo Doooription: SOIL
B. Waight retained in No.10 slove: 0.8 |g
€. % pasming No.10 gieve: 29.96 |%
WEIGHT % CURILATIVE || CUMULATIVE
Slova tast for walght siave szs | maTainsogn § aetamsd w HETANED )| = PASSmMG
retsined in a Ne.10 leve. 112 100 0.00 '0.00 100.00
3/8 in 0.00 .00 Io.oo 100.00
Ne. 4 0.0 000 0.00 100,00
No. 10 0.09 004 0.04 9008
No. 200 2158 92.48 9252 7AD
AT S
ELAPSED || Tame.  MYOROM PARTIOLE % SUSPENUED
| e i) § (oo o RREADMG () @l s e 3 a1
2 20 14 10 14.7 0.0870 8.7
] o0 8 § 155 0.0240 43
) 20 9 5 15.6 0.0170 4.3
18 Fi g 1 186 | ovge ] " T B
2 2o 2 5 158 0.0107 4.3
[ 20 2 3 188 Q.0088 4.3
o 20 3 4 15.8 0.0070 3.8
o] 20 8 4 15.8 0.0087 3.5
120 20 3 4 15.8 0.0048 35
| 140 ] 2 14 3 158 0.0014 _28
Weigi of sof uzed in hydromsler test (D): 115 |g Formmiae:
iHydrozsaspic molsture wurn ovlion facter {(3): 1 A=af-E.F
Spacific gravity (Assumex): 2.65 8 = KBQRTL/T)]
Dispersing agent earrsation tacter (B): 3 P = (R/W)TG0
Menissug oorreetion jactar (F): 1 W= (J x100)/C
Temd /Spee. gravily depandant constant (K): 0.01363 J=DxG

AL

P.21
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Mothod: ASTR DY22-43

Analyred: 3/10/24
Lab I 5403828-02

Graph of Acquired Data

U0 Stepurd Sieve Bl Newo ?_g_ﬁu —

3

8
™

. 8
Rt

H
- 7
2 /
¥ o0 /
§ ¥ /
5 40
§ /
& W /
10 o
N Mmmm-m’
c A L SNa LR RLAL] ¥ T ¢ FTATIT T T s v 1 7I7r T b 1T 1dT1 L] LB BLBAL]
0.001 0.01 0.1 1 10 100
QGrein Dizmeter (rmum)
| 1
Clay Sizss SRt Sizee Fme  |Medm[Cows  Fne | Coarse
Cobblee
Fines Bamnd T Ovmved

{mm) |Suaponded -

37.9 100.60

08 100,00

45 100.00
a. 54,08 (1) Grave), pazging -, and. TR e e
0.127 7.48 retainod on No. 4 cieve 00 %
Q.R7TQ .69 (@) Sand, passing Na. 4 Aene and
0.0240 4.38 reainad on No, 200 sisve 923 %
[ X ira] 4.36 {3) Sit sboe, 0.078 %o 0.005 ¥ i 40 %
Q.013%9 4.38 @) Clay size, smalier then 0.005 mm 35 %
oct07 | 4435 i A
0.000% 4.35
0.00V0 8.48
0.0057 49.48
0.0048 348
0.0014 2.81




»

R &N o 00

Anslyzed: 311604
Lab D: e40392803
SIEVE TEST CetaD: BG2-VMPB—2-4
A. Totnl waight of smmpls 22683 |o Sample Deectipon: FOR.
B. Weight retained in No.10 sisve: 1.19 ig
C. % pamsing No.10 sieve: 8BAT |%
WEIGHT % CUMULATVE Toomuame |
Sieve teet for waight AFVE 212 | RETAINE RETAINED J| % RETABED | % pagemia
rotained in & No.10 aleve, 11/2in 0.00 0.00 0.00 100.00
3B 0.00 0.00 0.00 100.00
No. 4 0.0¢ 0.00 0.00 100.00
No, 10 118 053 0.53 99.47
No. 200 | sav o 5188 92.17 2.83
HYDRGMETER TEST
EAPseD | TEMP. mmousrt:mml PARTICLE SUSPEN
TIME (m#y 8 (deg &) JREADING (H) NG Ly st mowm 2 ()
2 20 14 10 14.7 0.0370 8.8
[ 20 14 10 167 0.0234 8.8
10 20 13 Y 14.8 0.0168 7.8
15 | 20 12 8 6 | ooy b 7 Tee e
28 20 12 k. 13 0.010¢ | 8.4
&0 20 11 7 15.2 04084 &1
%0 20 11 7 152 9.0085 e1
o) 20 19 ’ 15.2 0.0058 8.1
120 20 11 7 150 0.0049 ' a1
1460 20 10 e 15.3 0.0014 g2
Wseight of soff usad in hydrometer test (0): 115 |g Formules:
" Hydmacople Moty serroction faster (G- 1 ReN-E-F
Spacific gravity (Assumed): 2.65 3 = K[SOAT(L/N]
Disparsing egert gorraction factor (8): 9 F = (RATHD%
Meniscus cortection faster (F): 1 W= (J X 186)/0
Temp./Spes. gravity dependant constant (I): 01388 4zDxG

MAR-25-1994 16:34 FROM PACE INCORPORATED T0 14042352588 P.23

SEQUOIA ANALYTICAL LABORATORY

Particle Size Distribifion by Sieve and Hydrometey

RS

Mothod: ASTM De22.83

Py




Meothad: ASTE D422-83

Anayzed: 3116704
Lak ID: $403826-03

Graph of Acquired Data
1oqm—ifh Slaperd Slove Sizep __Wotmo N AT

BG- /

% Passing by Welght
.o
\

]

T T rvrent T T rYrvIr T T rreert L AN S B 2 2 9 )

Graln Diameter (mm)
St Sipse Fira Madium |Coarg Frwe | Coorse
Cobblea
Sand Qravel

(1.Gravel pascdon 380, . el RN
reteined on No. 4 sleve 04 %

{2) 8and, passing No. 4 sieve and
retainad on No. 200 sleve 922 %

(3) 3Nt slm, 0.074 fo 0.008 men 1.8 %
{8) Glay stze, smasller then 0.006 ma 41 %
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APPENDIX D
PERMEABILITY TEST AND

BIODEGRADATION RATE CALCULATIONS
FOR HURLBURT FTA

H:\722409\931J102\APP-COV.WW2




HURLAWRT
EGLIN AFB / EG3 /| EGHN-FTA
Steady—state Equation — Air Injection

Quln (Rw/Ri)
Hm Patm[ 1 — ( Pw/Patm)?]

Where:
Q = Volumetric flow rate of vent well

13.0]| scfm x (30.48 cn/ft) x (1 min/60 s) =
p = Viscosity of Air @ 18°C =
Patm = Ambient pressure @ 200 feet of elevation

4031} inches H20 x (3.61E—-2 psia/in. H20) =
psia x (6.89476E4 g/cm s?)/psia =
Rw = Radius of Vent Well
inches x 2.54 cm/in =
H = Depth of Screen (length of screened interval)

feet x 30.48 co/ft =

Ri = Maximum Radius of Venting Influence

feet x 30.48 cm/ft : Y

gt

Pw = Absolute Pressure at Vent Wt
inches H20 x (3.611
psia + [

4 15.992 | psia x (6.89476E4 g/cr. s¢)/psia =

6.740E—08] cm? x (1 m/100 cm)? =
6700E—12] m?x 1 darcy/(9.870E—13 m2) =

B:EGLIN\PERM\EG3-SS.wk1\10—Jun—94 \rms

“ Enter data J

| Calculated data |

6.14E+03 | cm’/s
1.80E—04| g/cms

14.548 | psia
1.00E+06 | g/cm s?

[ 508[cm

[ 152]cm

2286 | cm

1444 | psia
15992 | psia
1.10E+06 | g/cm s?

6.742E-08 | cm?
6.700E—12 | m?
darcys




- Egén 418 | Sete €63 NP5 MPC-D, p178-2

HyperVentilate® 1991

Air Permeability Test - Data Analysis (cont.)
Enervedial _, =[ 40 (o r=[_a0 ]t =[ 20 Jury

distances of . ) . ] . ]
MOnitoring points (min) (inH20) {min) {in H2O) {min) {in H20)
1 1 ol 1
Enter measured — 2 2 2
@ times and gavge 3 3| 3
vacuums 4 4 4
@ Enter (optional): 5 S S
6 6 6
a) flowrate ” 7 "
(SCFM) 8 8 8
b) screened interval 9 9 9 .S
thickness 10 ) 10 ) 10 5.7 (<
[ s o clear clear
k=126.5976 |darcy (A) k=1{26.2783 |darcy(A) k=]14.9901 |darcy(A)
->Calculate<—- | \_Tcc 048 |darcy(B)  k=160.5987 |dexcy(B) k=[46.6908 |darcy(B)
Explanation & Statistics g APS |
b
M
(&3 vt
62(71 0

.

yv\ £63\ mpe-5 M-, mPe- D\ /)9 \ rmS
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Enerrdil = 40 ]y

distances of
monitoring points

=40 Jem

(min) {inH20) (min) (in H20)

(min)

r=[ 20 o

(in H2O)

Enter measured —
@ times and gavge
vacuums

@ Enter {optional):

ay flowrate

13 ltscrm

b) screened interval
thickness

12
14
16
18
20
23
26
29
32
35

12
14
16

18
20
23
26
29

32
35

12
14
16
18
20
23
26
29
32
35

(t
k=

>Calculate<—| ,_

clear

26.5976

56.5948

(clear )

=126.2783

darcy (A} k=

=160.5987

daxcy(B) k=

clear

14.9901

46.6908

darcy (A)
daxcy {B?}

Explanation & Staﬁsu‘csg APS
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Air ermelity Test - Data Analysis (cont.)

On the previous Card (APS), the data you input were fit to the approximate expression given on Card
AP6. It was analyzed using both methods described on card AP7, if you input values for the
extraction well flowrate (Q) and the stratum thickness (m). Below each column of data, the two
calculated permeability values are denoted by:

darc A) - refers 1o calculation method 1 (see Card AP7)
darcB) - refers to calculation method 2 {see Card AP7)

During the regression anslyses, the data expressed as Correlation Coef.

pairs of points (In(y), ') are fit to a Line. The ()
"correlation coefficient”, r, is a measure of how well data set#1 |0.987386
the data conform to the theoretical curve. Asr-->1, the
data points all fall on the theoretical curve. At the right data set #2 |0.986659
are given the correlation coefficient values for the three
data sets. For more info on the meaning of r, consult data set #3 |0.980926

||| any introductory Statistics book.

N




tin A6 [ Lite 663

HyperVenhlate@ 1991

- Data Analysns (cont.) ¢
08 - HUL-

Air Permeability

Boerodisl - — - () r=[ 10 jifo r={_20 |
13 eSS0
5 (min) (nH20) {min) (mHZO} {(min) (in H20)

monitoring points

ity

Enter measured —
@ times and gavge
vacuums

@ Enter (optional):

OO0 30 N LW N
v 00~ BN
(Vo QI s I R N ) B o

b) screened interval :
thickness ) iy
[ s ] Celear ) clear Clear

=113.5935 |darcy(A)  k={14.3471 |darcy(A) k=|19.8652 |darcy(A)
(}Cah:uhw{-- k=[76.8512 |daxcy(BY  k=[149.962 |darcy(B} k=|57.4058 |darcy(B)

4.55 v

—
o
—
(o]
—
o o
—
-
o

Explanation & Smﬁsﬁcsg APB 1

A

car 1w\ wi £z a\ Moa-S MpA-D HPB-S. w\ (/8/9¢\ rms
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Air Permeability Test - Data Analygis (cont.)

: ' MFPH- M A UL -
dE?"“ m‘f’lf — 1= (ft) r= (ft) =20 oo
STAnces O (min)  (in H20) (min)  (in H20) (min)  (in H20)

monitoring points

14 12 10.4{> 12 a7
Enter measured —, 16 14 10.5 14 4.9
(2) times and gauge 18 16| 10.75 16 5.0
vacuums 20 18 10.9 18| 5.05
(3) Ener (optional): 23 20 11.0 20| 5.15
26 23 11.0 23 5.2
a) flowrate 29 26| 111 26 5.3
[13 J¢scrm 32 29 11.1 29{ 5.35
b) screened interval 35 32| 11.25 32 5.4

thickness 38 35 11.4 35

[ s T Cloar clesr clear

=[13.5935 |dercy (&)  k=[14.3471 |darcy(4) k={19.8652 |darcy(A)
—>Calculate<—| 1 _[5e8c12 |qarcy(By  k=|149.962 |dawcy(B) k=|57.4058 |darcy (B

Explanation & Statistics E APE
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Air Permeability Test - Data Analysis (cont.)

On the previous Card (AP8), the data you input were fit to the approximate expression given on Carnd
AP6. It was analyzed using both methods described on card AP7, if you input velues for the
extroction well flowrate (Q) and the stratum thickness (m). Below each column of data, the two
calculated pexmeability values are denoted by:

darcy(A) - refers 1o calculation method 1 (see Caxrd AP7)
darcy(B) - refers to calculation method 2 (see Card AP7)

During the regression analyses, the data expressed as Correlation Coef.

pairs of points (In(y), P') are fitto a line. The ()
“correlation coefficient”, r, is a measure of how well data set#1 |0.968318
the data conform to the theoretical curve. As r-->1, the
data points all fall on the theoretical curve. At the right data set#2 [0.972764

are given the correlation coefficient values for the three
data sets. For more info on the meaning of r, consult data set#3 (0.981263

any introductory Statistics book.




EGLIN AFB (Hurlburt) — INITIAL — MPA—D(5)

Biodegradation Rate Calculations * [enterdata | calculated data ||
l Formula: K, = K,x 1/100% xAxD xC  Where:
K, = fuel biodegradation rate
I K_ = O, utilization rate (%/min.)

‘ A = volume of air/kg soil

D, = O, density 1340 mg/L

C = Carbon/O, ratio for hexane mineralization = 1/3.5

Test Results: MPA-D(5) K, = max. observed rate 0.0029| %/min.
w = moisture content 58| %
Assume: Soil properties for {Mixed grained sand, loos€ Specify from

Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thornburn,
John Wiley Press, 1974)

Porosity: n= 0.40
Unit weight (dry): ¢d = 1.59
Void ratio: e=n/l-n= 0.67
Specific gravity: G= 2.65
Calculate A = Air filled volume (V,)/unit wt.
Solving for 1 liter of soil
a)y V,=n*1L
Vv, = | 0.4 liters  V, = void volume
b) S, = Gw/e
S, = ( 0.23] . = degree of saturation
c) V,=S,xV,
Vv, = L 0.09| liters  V,, = volume of water
d V,=V, -V, :
SV, = [ 0.31] liters V,, = volume of water

e) Bulk density = &d + (V, x tw) = | 1.71 kg/l soil

f) A=V, /Bulk density = | 0.182] | air/kg soil

K, = K, x 1/100% x Ax D, x C x 525,600 min/yr = I 1062] mg TPH/year

BAEGLIN\KB\ - H-MPAD.wk1\06 — 07 ~94\rms




EGLIN AFB (Hurlburt) — INITIAL — MPB-D(5)
Biodegradation Rate Calculations

Formula:

Test Results:

Assume:

[enter data

“[[calculated data ||

K, = K,x 1/100% x AxD,xC  Where:
K, = fuel biodegradation rate

| D, = O, density

K, = O, utilization rate (%/min.)

A = volume of air/kg soil

1340 mg/L

C = Carbon/O, ratio for hexane mineralization = 1/3.5

MPB-D(5)

m

ax. observed rate
moisture content

0.0026 | %/min.

711 %

Soil properties for [Mixed grained sand, loos€ Specify from
Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thornburn,
John Wiley Press, 1974)

Calculate A = Air filled volume (V,)/unit wt.
Solving for 1 liter of sail

a) V,=n*1L
vV, =
b) S, = Gw/e
S, =
c) V,=85xV,
V, =
d)y V,=V, -V,
V. =

e) Bulk density = & + (V,, x tw) =

f) A =V, /Bulk density =

Porosity: n= 0.40
Unit weight (dry): &d = 1.59
Void ratio: e=n/1-n= 0.67
Specific gravity: G= 2.65
[ 0.4} liters  V, = void volume
[ 0.28] S, = degree of saturation
( 0.1 1] liters  V,, = volume of water
l 0.29] liters ~ V,, = volume of water
L 1.7] Ko/l soil
| 0.171] 1 air/kg sail
K, = K, x 1/1 00% x Ax D, x C x 525,600 min/yr = 895

B:AEGLIN\K B\l - H~MPBD.wk1\06 — 07— 94\rms

mg TPH/year




EGLIN AFB (Hurlburt) — INITIAL — MPC—-S§(3)
Biodegradation Rate Calculations | enter data [calculated dataJJ

I Formula: K, = K,x1/100% xAxD ,xC  Where:
K, = fuel biodegradation rate

l K, = O, utilization rate (%/min.)
A = volume of air/kg soil
D, = O, density 1340 mg/L

C = Carbon/O, ratio for hexane mineralization = 1/3.5

Test Results: MPC-5(3) K, = max. observed rate 0.0034 | %/min.
w = moisture content 5.8] %
Assume: Soil properties for [Mixed grained sand, loosg Specify from

Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thornburn,
John Wiley Press, 1974)

Porosity: n= 0.40
Unit weight (dry): ¢d = 1.59
Void ratio: e=n/l-n= 0.67
Specific gravity: G= 2.65

Calculate A = Air filled volume (V,)/unit wt.
Solving for 1 liter of soil

a)V,=n*1L

V, = | 0.4] liters  V_ = void volume
b) S, = Gw/e

S, = L 0.23| . = degree of saturation
c) V, =S xV,

v, = 0.09| liters  V,, = volume of water

d) V,=V, -V, :

V= 0.31] liters  V,, = volume of water
e) Bulk density =& + (V, x tw) = 1.7]| kg/t soil
f) A= V,/Bulk density = | 0.182]| | air/kg soil

K, = K, x 1/100% x Ax D, x C x 525,600 min/yr =|___1245|| mg TPH/year

BAEGLIN\KBA ~ H—MPCS.wk1\06 —07—94\rms
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EGUIN
EGLIN AFB /| HEREBURT FTA
Steady—state Equation — Air Injection

Quln (Rw/Ri)
quPatm[ 1 - (Pw/Patm)?]

Where:
Q = Volumetric flow rate of vent well
scfm x (30.48 cmy/ft)* x (1 min/60 s) =
n = Viscosity of Air @ 18° C=
Patm = Ambient pressure @ 200 feet of elevation
inches H20 x (3.61E-2 psia/in. H20) =
psia x (6.89476E4 g/cm s?)/psia =
Rw = Radius of Vent Well
inches x 2.54 cm/in =
H = Depth of Screen (length of screened interval)
feet x 30.48 cm/ft =
Ri = Maximum Radius of Venting Influence
feet x 30.48 cm/ft =
Pw = Absolute Pressure at Vent Well
inches H20 x (3.61E—2 psia/in. H20) =
psia + psia =
psia x (6.89476E4 g/cm s?)/psia =

6.953E—07 | cm?x (1 m/100 cm)? =
6.950E—11| m?x 1 darcy/(9.870E—13 m?) =

B:EGLIN\PERM\FTA - SS.wk1\10—-Jun—94 \rms

“ Enter data ”

[ Calculated data |

434E+04 | cm®/s
1.80E—04] g/ems

14.548 | psia
1.00E+06 | g/cm s?

[ 508]om

1067 | cm

1981 | cm

psia
14.693 | psia
1.01E+06 | g/cms?

6.953E—07] cm?

6.950E—11 | m?
70.42 | darcys
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Air Permeability Test - Data Analysis (cont.)
Enerrdil = 20 iy =[_10 " Jet =[_10 Je

distances of _ . _ . . .
monitoring points __ (i) {(in H2Z0) (min)  (in H20) (min) (in H20)

)
\
\
\

Enter measured —
@ times and gavge
vacuums

@ Enter {(optional):

[ sz Jcscrm

b) screened interval
~ thickness 10

(0 Cclear ) clear clear

p— =[77.4965 |darcy(a)  k=[82.8652 |darcy (&) k=[B4.0329 |darcy(a) [}
\ <) k=97.3548 |darcy(B)  k=|{109.285 |dercy(B) k={305.225 |darcy(B) [

O 00~ O T L W
WV 00 30N bW -
U0~ Ul BN

—
o
—
o

Explanation & Statistics E APS |

2.
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o Everedil [0 o =[_10 e =[_10 ety
mﬁiﬁﬁé poing __(min) (in H20) (min)  (in H20) (min)  {in H20)
12 12 12] -2
Enter messured —, 14 14 14 2.05
(2) times and gauge 16 16 16| 205
Vecyums 185 19 19| 205
(3) Ener (optional) 20.33 20 20| 2.05
225 23 23 2.1
26 26 26] 2.15
29 29 29| 2.15
32 32 32| 220
35 35 35 2205
(clear )
77.4965 |darcy (A)  k=(82.8652 |darcy(A) k=|84.0329 |darcy(A)
=197.3548 =1109.285 |darcy(B) k=[305.225 |darcy (B}

Air Permeability Test - Data Analysis (cont.)

Explanation & Statistics E APS |
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ir Permeability Test - Data Analysis (cont.)

{{ On the previous Card (APS), the data you input were fit to the approximate expression given on Card
| AP6. It was anslyzed using both methods described on card AP7, if you input values for the

1l extraction well flowrate (Q) and the stratum thickness {(m). Below each column of data, the two

| calculated permeability values are denoted by:

i| darcy(A) - refers 1o calculation method 1 (see Card AP7)
| darcy(B) - refers 1o calculation method 2 (see Cord AP7)

|| During the regression analyses, the data expressed s Correlation Coef.

{| pairs of points (n(), P*) are fit 1o a line. The (D

1| "correlation coefficient”, 1, is & measure of how well data set#1 {0.994199
the data conform to the theoretical curve. As r-->1, the
data points all fall on the theoreticel curve. At the right data set #2 [0.985485

are given the cormrelation coefficient values for the three
data sets. For more info on the meaning of r, consult data set #3 |0.984607

any introductory Statistics book.




porvenaten ra01 7 W&/ Ira /ﬂﬁ@fﬂ, MPB-D

Air Permeability Test - Data Analysis (cont.)
Enterrdiel _—, p=[_20 |(f0 r=[_20 ¢ = T

distances of

monitoring points __ (MiY)__(in H20) (min) (inH20) (min)  (in H20)
1 1 4>
Enter measured —— 2 2
@ times and gavge 3 3
vacuums 4 4
@ Enter (optional). 2 :
a) flowrate " ?
[ 9z Jcscrmy 8 8
b} screened interval 9 9
thickness 10 : 10 .
I cloar C clear ) e
k=89.3732 |darcy (A)  k=|6207899 |darcy(A) k= darcy (A)
->Caleulate<-- | +_F1c9 313 |qarcy(BY  k=|INF darcy (B) k= darcy (B)
| Explanation & Statisn'csg APS
)
) ,}N
17 o
[ L'} ’

cEGLIN\HV FTA\ MPB-M MPB-D\ 6/efo¢\ rms
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Air Permeability Test - Data Analysis (cont.)
Enermdiel = [ 20 ey =[ 20 Jero =l

(D distances of

§ monitorng potnts _ (MID) __(in H20) (min) (in H20) (min)  (in H2O)
| 12 12 0.05 |<>
! Enter measured —, 14 14 0.05 | :
| (2) times and gavge 16 16| 0.05f
vacuums 19 19 0.05
@ Enter (optonal): 20 20 0.05
23 23| 005
8 flowra® 26 26| 0.05}
(SCFM) | 29 29| o008
b) screened interval 2 32| 005
thickness 35 . 35 0.05 <%
(ft) Cclear ) (_clear ) clear
={89.3732 {darcy (&) k=[6207899 |darcy(A) k= darcy (A)
k=[169.313 |darcy (B} k=|INF daxcy (B) k= daxcy (B)

Explanation & Smﬁsﬂcsggpg
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Air Permeability Test - Data Analysis (cont.)

On the previous Caxrd (AP8), the data you input were fit to the approximate expression given on Card

AP6. It wag analyzed using both methods described on caxd AP?7, if you input values for the
extraction well flowrate (Q) and the stratum thickness (m). Below each column of data, the two

calculated permeability values are denoted by:

darc A) - refers to calculation method 1 (see Card AP7)
darc¥B) - refers to calculation method 2 {see Caxd AP7)

During the regression analyses, the data expressed as
pairs of points {In{t), P') are fitto aline. The
"correlation coefficient®, r, is a measure of how well

data points all fall on the theoretical curve. At the right
are given the correlaton coefficient values for the three
data sets. For more info on the meaning of r, consult
d| any introductory Statistics book.

Correlation Coef.
()
data set#1 |{0.989789

data set#2
date set #3
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Air Permeability Test - Data Analysi .
Q2C- a2 ac.-
& (10 1

Enterradial =] 40 |ty =

distances of . ‘ ) : . -
monitoring points (UL (nHZ0) (min) {in H20) (miny (in H20)
A1

iy
30[]

42
.49
.54
57
.61
63

Enter measured —
@ times and gauge
YacuuIms

@ Enter (optional):

ay flowrate

[sz_ Jcscrm

b) screened interval .64 i
thickness 10 68 [

[ 35 Ju Toor Cclear ) clear

x=[86.7045 |darcy (A) =[85.5060 |darcy(a) k=[82.9221
->Calculate<—-1 (o3 9563 |darcy(BY  k=[81.1949 |dercy(B) k=[81.2132

W 00 ~1 N AW e
O 00 30N N LW e
O o~ Ut AW

—
o
—
o

3: £a0.\ v \dra\ mac-S mee-il mac-D. uv\ 613194\ rms
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Air Permeability Test - Data Analysis (cont.)

Enerndiel - =40 Joro =[_a =40 ]y
monitorine pofats (M) (inH20) (min)  (in H20) (min) (in H20)
2] 7K 12 74| 2] B
Enter measured — 14 86| 14 83l 14 83
(2) times and gavge 16 90} 16 87 16 87
vacuums 18.5 92 18.5 89 18.5 .89
() Eneer (optionsl) 2033 92| 20.33 90 2033 .91
225 94| 225| .91 225 92
8) flowrate 26| 1.0f 26 97 26| .97
[92 Jscrm 29| 1.02] 29| 1.05fi 29 1.1
b) screened interval 2| 11 32 1.1 32| 113[
thickness 35 1.2 > 35 1.15 35 1.3[{%
S clear (_clesr ) clear
=[86.7045 |darcy(4)  k=[85.5060 |darcy(A) k=[82.9221 |darcy (A)
->Calculate<—- | y_l93 9563 |darcy(B)  k=[81.1949 |darcy (B} k=[81.2132 |darcy(B)

| Explanation & SmﬁsﬁcsE AP8
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Air Permeability Test - Data Analysis (cont.)

On the previous Cand (AP8), the data you input were fit to the approximate expression given on Card
AP6. It was analyzed vsing both methods described on card AP7, if you input values for the
extraction well flowrate (Q) and the stratum thickness (m). Below each column of dats, the two
calculated permeability values are denoted by:

darc¥A) - refers 1o calculation method 1 (see Card AP7)
darcyw(B) - refers to calculation method 2 (see Card AP7)

During the regression analyses, the data expressed as Correlation Coef.

pairs of points (In(t), P*) are fit to a line. The 0
"correlation coefficient”, r, is & measure of how well data set#1 |0.992033
the data conform to the theoretical curve. Asr-->1, the
data points all fall on the theoretical curve. At the right data set#2 |0.991906

are given the correlation coefficient values for the three
data sets. For more info on the meaning of r, consult data set#3 [0.377666

1| any introductory Statistics book.
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EGLIN AFB (EG2) — INITIAL — MPA-S -
- Biodegradation Rate Calculations

Formula:

Test Results:

Assume:

{[calculated data ]

" [enter-data

K, = K,x1/100% x AxD,xC  Where:

K, = fuel biodegradation rate

K, = O, utilization rate (%/min.)

A = volume of air/kg soil

D, = O, d

ensity

1340 mg/L

C = Carbon/O, ratio for hexane mineralization = 1/3.5

MPA-S

w =

K, = max. observed rate
moisture content

0.0042

6.8

Soil properties for [Mixed grained sand, loos€ Specify from
Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thornburn,

John Wiley Press,

Porosity:

Unit weight (dry):
Void ratio:
Specific gravity:

1974)

Calculate A = Air filled volume (V,)/unit wt.
Solving for 1 liter of soil

a) V,=n*1L
Vv, =

b) S, = Gw/e
S, =

c) V, =95, xV,
TV =

w

dy V,=V, -V,
V. =

a

e) Bulk density = & + (V,, x 8w) =

f) A=V, /Bulk density =

K, = K, x 1/100% x Ax D, x C x 525,600 min/yr =

BAEGLIN\K BA - E~MPAS.wk1\06 —07—94\rms

n= 0.40|
td = 1.591
-n = 0.67
G= 2.65

| 0.4!! liters  V, = void volume
| 0.27] S, = degree of saturation
| 0.11] liters  V,, = volume of water
L 0.29] liters  V,, = volume of water
kg/! soil
0.171]| | air/kg soil

[ 1445! mg TPH/year

%/min.
%




[ p .
- I NN B N e BN B R B BN B B BN By B B .

EGLIN AFB (EG2) — INITIAL — MPB—M
Biodegradation Rate Calculations

Formula:

Test Results:

Assume:

~ [enter data

~ [cauaeddaa] =~

Kb=KoX1/'1OO%XAXDOXC Where:
K, = fuel biodegradation rate

K, = O, utilization rate (%/min.)

A = volume of air/kg soil

- D, = O, density

1340 mg/L

C = Carbon/Q, ratio for hexane mineralization = 1/3.5

MPB-M

Soil properties for | Mixed grained sand

K, = max. observed rate 0.0035| %/min.
w =  moisture content 7! %
| Specify from

Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thornburn,
John Wiley Press, 1974) :

Porosity:

Unit weight (dry):
Void ratio:
Specific gravity:

e =

n= 0.35

&d = 1.72
n/1—n = 0.54
G= 2.65

Calculate A = Air filled volume (V,)/unitwt. -
Solving for 1 liter of soil

ay V,=n*1L
V, =

b) S, = Gw/e
S, =

c) V, =S, xV,
V, =

w

dy V.=V, -V,

V =

a

e) Bulk density =
f) A =V, /Bulkdensity =

K, = K, x 1/100% x Ax D, x C x 525,600 min/yr =|

—

V, = void volume

S, = degree of saturation

V,, = volume of water

V,, = volume of water

! 0.35] liters

! 0.34]

L 0.12| liters

l 0.23] liters
W+ (V,xw) = [ 18]

kg/l soil

[ 0.128

| air/kg soil

B:\EGLIN\KB\I- E~ MPBM .wk1\06 —07—94\rms

902

mg TPH/year
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EGLIN AFB (EG2) Z INITIAL — MPC—D(39) _ |
Biodegradation Rate Calculations Lenter data [[calculated data H ‘

Formula: K, = K, x 1/100% x AXD,xC  Where:
K, = fuel biodegradation rate

R

K, = O, utilization rate (%/min.)
A = volume of air/kg soil
D, = O, density 1340 mg/L

C = Carbon/Q, ratio for hexane mineralization = 1/3.5

Test Results: MPC-D (39) K, = max. observed rate 0.0013| %/min.
w = moisture content 7] %
Assume: Soil properties for [Mixed grained sand,dense Specify from

Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thornburn,
John Wiley Press, 1974)

Porosity: n= 0.30
Unit weight (dry): &d = 1.86
Void ratio: e=n/l-n= 0.43
Specific gravity: G= 2.65
Calculate A = Air filled volume (V,)/unit wt.
Solving for 1 liter of soil
a) V,=n*1L
V, = i ' 0.3 liters  V, = void volume
b) S, = Gw/e
S, = [ 0.43| S, = degree of saturation
c) V, =S, xV,
Vv, = | 0.13]| liters  V,, = volume of water
dy V, =V, -V,
V, = ! 0.17]| liters  V,, = volume of water
e) Bulk density = & + (V,, x #w) = kg/! soil
fy A =V,/Bulk density = [ 0.085] I air/kg soil
K, = K,x 1/100% x Ax D, x C x 525,600 minfyr = 222)| mg TPH/year

BAEGLIN\KB\I - E- MPCD.wk1\06—07-94\rms




