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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) 

1.1.1 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 

1 
N:\722409\WP\931U102\RPT.WW2 



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. 

1.1.4 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 
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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. 

1.2.4 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 

3.1 Hurlburt Field Fire Training Area (FT-39) 

3.1.1 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). 

3.1.3 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. 

3.1.4 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). 
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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) 

3.2.1 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 
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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). 

3.2.3 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. 

3.2.4 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. 
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Figure 1.3 

INJECTION VENT WELL CONSTRUCTION DETAIL 
HURLBURT FIELD FTA - (FT - 39) 

EGLIN AFB, FLORIDA 

12 IN. DIA. FLUSH 
MOUNT BOX 

2 IN. DIA. PVC PIPE FROM BLOWER 

8 FT. 

4 IN. TO 2 IN. DIA. 
RUBBER BOOT 

UNDISTURBED SOIL 

CEMENT GROUT 

6-9 SILICA SAND 

BENTONITE PELLETS 
HYDRATED IN PLACE 

6-9 SILICA SAND 

4 IN. DIA SCH 40 PVC 
0.04 SLOT SCREEN 

END CAP 

UNDISTURBED SOIL 

NOT TO SCALE 
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Figure 1.4 

TYPICAL MONITORING POINT 
HURLBURT FIELD FTA - (FT-39) 

EGLIN AFB, FLORIDA 

12" FLUSHMOUNT CURB BOX 

CONCRETE COLLAR 

6-9 SILICA SAND 

BENTONITE PELLETS 
HYDRATED IN PLACE 

1/2 IN. DIAMETER - 
SCH 80 PVC RISER 

6-9 SILICA SAND 

BENTONITE PELLETS 
HYDRATED IN PLACE 

TYPEK 
THERMOCOUPLE (MPA ONLY)s 

6-9 SILICA SAND 

TYPE K THERMOCOUPLE LEAD (MPA ONLY) 

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

1 FT. 
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Figure 1.5 
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Figure 1.6 

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

EGLIN AFB 

1MW2Q D  1MW1 

-N- 

I 
EAFB 1-1 

TO RUNWAY 

BURN PIT DRAIN 

1MW3 D 01MW4 

LEGEND 

Q VENT WELL 

© VAPOR MONITORING POINT 

$$ 
PATCHES OF ASPHALT, 
GLASS AND DEBRIS 

  BOUNDARY OF FTA 

A - A HYDROGEOLOGIC CROSS-SECTION 

O STAGE 3 2" MONITORING WELL 

D STAGE 3 4" MONITORING WELL 

EARTHEN BERM 

LOCATION OF 
OLD FUEL STORAGE TANK 

(REMOVED) 

APPROXIMATE SCALE 

200 FEET 
_J 
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Figure 1.7 

i h 
x 
H 

(133d) 13A31V3S NV3W 3A09V NOI±VA3n3 
8                 8                 5?«                  ° 
 1 1 1 1 1 1 1 1 H 

00 

z< 
OS 

cozo 

ogc< 
(fjU-Z 
OQJ 
JJÜ 
OOliJ 

o< 

LU 

a 

CO 

s 
D 
D 

1 ' 
2 CO 

SS 
ll 

3 ü 

|sl 

i   : 

CD n 
E 
3 
Z 

§ 

A3      S => I 
= E    £5L£ 

Q 

I , 
if I 
2€ a- 
OS 5 

o> 

z 
o 

z 

ä 

8-r 

a- 

So     ® ! 

.iz  s I* 

CO 
■a 

I 
|l 
<0 Cfl 

Is 
ll 

8 

oJ-    5 

<    B-LSdVa 

e-iadV3- 
>|l 

<IIIIIIIIIIIII 

(133d) 13A3T V3S NV3W 3A08V NOI1VA3H3 

35 
o> 

■*" 

n 
a a 
2 
'S 

■5 

I 

17 ENGINEERING-SCIENCE 



Figure 1.8 

INJECTION VENT WELL CONSTRUCTION DETAIL 
EGLIN MAIN BASE OLD FTA - (FT - 28) 

EGLIN AFB, FLORIDA 

12IN.DIA. FLUSH- 
MOUNT BOX 

1 FT. 

1 FT. 

2 FT. 

40.5 FT. 

1 FT. 

35 FT. 

0.5 FT. 

2 IN. DIA. PVC PIPE FROM BLOWER 

4 IN. TO 2 IN. DIA. 
RUBBER BOOT 

^UNDISTURBED SOIL 

CEMENT GROUT 

6-9 SILICA SAND 

BENTONITE PELLETS 
HYDRATED IN PLACE 

6-9 SILICA SAND 

4 IN. DIA SCH 40 PVC 
0.04 SLOT SCREEN 

< lfL_4 

END CAP 

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 

12" FLUSHMOUNT CURB BOX 

CONCRETE COLLAR 

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 

6-9 SILICA SAND 

BENTONITE PELLETS 
HYDRATED IN PLACE 

1/2 IN. DIAMETER X 6 IN. 
LONG PVC SCREEN, 
0.002 IN. SLOT (TYP.) 

6-9 SILICA SAND 

BENTONITE PELLETS 
HYDRATED IN PLACE 

TYPEK 
THERMOCOUPLE (MPA ONLY)- 

6-9 SILICA SAND 

1 FT. 

12 FT. 

39 FT. 
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Figure 3.1 
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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 

Sample Location - Depth 
Analyte (Units)a (feet below ground surface) 

Soil Gas Hydrocarbons EG3-VW EG3-MPA-3.5-4' EG3-MPC-3.0-3.5' 

TPH (ppmv) 14000 13000 26000 

Benzene (ppmv) 32 24 53 

Toluene (ppmv) 20 19 100 

Ethylbenzene (ppmv) 8.5 6.8 21 

Xylenes (ppmv) 35 30 170 

Soil Hydrocarbons EG3-VW-6-8'      EG3-MPA-3-5' EG3-MPB-5' 

TRPH (mg/kg) 15,800 12,100 848 

Benzene (mg/kg) ND(0.54) ND(2.6) ND(2.7) 

Toluene (mg/kg) 15 22. 5.1 

Ethylbenzene (mg/kg) 3.3 14 4.5 

Xylenes (mg/kg) 26 88 29 

Soil Inorganics 
Iron (mg/kg) 240 620 1,160 

Alkalinity (mg/kg as CaC03) 331 253 321 

pH (units) 8.1 8.3 8.2 

TKN (mg/kg) ND(40) 120 83 

Phosphates (mg/kg) 35 18 46 

Soil Physical Parameters 
Moisture (% wt.) 6.9 5.8 7.1 

Gravel (%) 0 0 0 

Sand(%) 95.5 88.3 90 

Silt (%) 1.9 6.5 4.8 

Clay (%) 2.6 5.2 5.2 

Soil Temperature 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; CaC03: 

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 

Soil Gas Hydrocarbons 

Sample Location - Depth 
(feet below ground surface) 

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 CaC03) 
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' EG2-MPC-38.5-39' 

11,000 11,000 26,000 

94 93 250 
52 24 460 
20 20 47 
76 64 220 

EG2-VW-3-5' EG2-MPA-37-39' EG2-MPB-2-4' 

2,210 3,370 6,610 

10 0.15 ND (2.7) 

21 0.19 ND (2.7) 

24 0.4 9.9 
72 2.5 22 

2,560 135 2,100 

354 ND(42) 128 
8.2 6.6 7.8 

ND(43) ND(43) ND(43) 

28 29 15 

6 7 7.6 
0.1 0 0 
91.8 92.5 92.2 

2.1 4.0 1.8 
6 3.5 6.1 

EG2-MPA-4.5-5' EG2-MPA-38.5-39' 

58.7°F 70.3°F 

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

mg/kg - milligrams per kilogram; ppmv = parts per million by volume; CaC03 = 

carbonate; TKN = total kjeldhal nitrogen. 

ND - Not detected- Detection limit in parenthesis. 

NS - Not sampled. 
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TABLE 3.1 
INITIAL SOIL GAS CHEMISTRY 
Hurlburt Fire Training Area (FT-39) 

Eglin AFB, Florida 

MP Depth 
(ft) 

02 
(%) 

C02 
(%) 

TVH 
(ppm) 

EG3-VW-3-8 0.0 9 20,000+ 

EG3-MPA-3.5-4.0 
EG3-MPA-5.5-6.0 

1.2 
0.0 

7 
8.5 

20,000+ 
20,000+ 

EG3-MPB-3.5-4.0 
EG3-MPB-5.5-6.0 

3.5 
0.0 

5.25 
7.5 

16,000 
20,000+ 

EG3-MPC-3.0-3.5 
EG3-MPC-5.0-5.5 

0.0 
0.0 

9 
9 

20,000+ 
20,000+ 

TABLE 3.2 
MAXIMUM PRESSURE RESPONSE 

AIR PERMEABILITY TEST 
Hurlburt Fire Training Area (FT-39) 

Eglin AFB, Florida 

Distance from 
10' 

(MPA) 

injection well (EG3-VW) 
20' 

(MPB) 
40' 

(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 
(inches H20) 

11.6 12.2 5.98 7.45 3.09 3.2 
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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 02 (%) 02 
from VW Depth Initial 02 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 

TABLE 3.4 
SUMMARY OF OXYGEN UTILIZATION RATES 

Hurlburt Fire Training Area (FT-39) 
Eglin AFB, Florida 

Oxygen 
Monitoring Utilization Rate 

Point (%/minute) 

EG3-MPA-5.5-6.0 0.0029 

EG3-MPB-5.5-6.0 0.0026 

EG3-MPC-3.0-3.5 0.0034 
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TABLE 3.6 
INITIAL SOIL GAS CHEMISTRY 

■                                                                      Eg] in Main Old Fire Training Area (FT-28) 
Eglin AFB, Florida 

|                                                   MP Depth 02 C02 TVH 

(ft) (%) (%) (ppm) 

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

m                                                EG2-MPA-4.5-5 0.0 10.25 20,000+ 
EG2-MPA-25.5-26 0.0 10.25 20,000+ 

to                                               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+ 
V                                               EG2-MPC-25.5-26 0.0 10.5 20,000+ 
*                                                EG2-MPC-38-38.5 0.0 11 20,000+ 

H'                                                              NM-Not Measured (unal )le 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' 

1                                                         (MPA) (MPB) (MPC) 

Depth (feet)        4.5        25.5 38.5           4.5         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 1.4         1.5 1.5 

J*                     (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. 
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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 

MP 

Distance 
from VW 

(ft) 

Screen 
Depth 

(ft) 
Initial 02 

(%) 

Final 02 (%) 
End of 

Permeability Tes 

02 
After 17 Hours 

of Injection 

EG2-MPA-Shallow 
EG2-MPA-Mid depth 
EG2-MPA-Deep 

10 
10 
10 

4.5-5.0 
25.5-26.0 
38.5-39 

0 
0 

NM 

19.75 
20.5 
NM 

19.5 
20.8 
NM 

EG2-MPB-Shallow 
EG2-MPB-Mid depth 
EG2-MPB-Deep 

20 
20 
20 

4.5-5.0 
25.5-26.0 
38.5-39 

0 
0 
0 

11.25 
5.5 
NM 

17.0 
20.8 
NM 

EG2-MPC-Shallow 
EG2-MPC-Mid depth 
EG2-MPC-Deep 

40 
40 
40 

4.5-5.0 
25.5-26.0 
38.5-39 

0 
0 
0 

0 
0 
11 

0 
0 

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 

Monitoring 
Point 

EG2-MPA-4.5-5.0' 

EG2-MPB-25.5-26' 

EG2-MPC-38.5-39' 

Oxygen 
Utilization Rate 

(%/minute) 

0.0042 

0.0035 

0.0013 
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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 
Engineering Science 
1700 Broadway, Suite 900 
Denver, CO 80290 

BILL TO: Same 

PHONE: 303-831-8100 
FAX: 303-831-8208 
DATE RECEIVED:     3/16/94 
DATE COMPLETED: 3/24/94 

INVOICE # 3240 
P.O. # DE268.43.040 

PROJECT # DE268.43.040 Eglin AFB 
AMOUNT$: $462.87 

RECEIPT 
FRACTION # NAME                                                        TEST VAC./PRES. 

01A EG3-VW                                                 TO-3 1.5 "Hg 

02A EG3-MPA Shallow                                TO-3 3.0 "Hg 

02B EG3-MPA Shallow Duplicate              TO-3 3.0 "Hg 

03A EG3-MPC Shallow                                TO-3 2.0 "Hg 

04A Method Spike                                       TO-3 NA 

05A Lab Blank                                            TO-3 NA 

Misc. Charges 1 Liter SUMMA Canister Preparation (3) @ $10.00 each. 
Shipping (2/28/94) 

PRICE 
$120.00 
$120.00 

NC 
$120.00 

NC 
NC 

$30.00 
$72.87 

CERTIFIED RY^<^afea;^4^^»3r?g^^ 
Laboratory Director 

DATE: ^/?? 

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



9403129 Engineering Science 

AIR TOXICS LTD. 
SAMPLE NAME: EG3-VW 

ID#: 9403129-01A 

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

GC/PID 

File Name: 
DU. Factor 

Compound 
Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

6031707 
270 

Det. Limit 
(ppmv) 
0.27 
0.27 
0.27 
0.27 

Date of Collection: 3/14/04 
Date of Analysis: 3/17/94 

.....  «?. * *  

Det. Limit Amount Amount 
(uG/L) (ppmv) (uG/L) 
0.88 32 100 
1.0 20 77 
1.2 8.5 38 
1.2 35 150 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

File Name: 
Dfi. Factor: 

Compound 
TPH* 

16031707 
kr.Y-270: 

Det. Limit 
(ppmv) 

Det. Limit 
(uG/L) 

2.7 18 

Date of Collection: 3/14/94 
Date of Analysis: 3/17/94 

Amount              Amount 
(ppmv) (uG/L) 
14000 91000 

•TPH referenced to Jet Fuel (MW=156) 

Container Type: 1 Liter SUMMA Canister 
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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 

File Name: 
DU. Factor: 

Compound 
Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

6031708 
220 

Date of Collection: 3/14/94 
Date of Analysis: 3/17/94 

Amount Amount 
(ppmv) (uG/L) (ppmv) (uG/L) 
0.22 0.71 24 78 
0.22 0.84 19 73 
0.22 0.97 6.8 30 
0.22 0.97 30 130 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

File Name: 
DU. Factor: 

Compound 

6031708 
220 

r.«..-...y.™K*v.™ 

Det. Limit 
(ppmv) 

"Date ofCoUection: 3/14/94 
Date of Analysis: 3/17/94 

Det. Limit Amount Amount 
(uG/L) 

TPH* 2.2 14 
(ppmv) (uG/L) 
13000 84000 

•TPH referenced to Jet Fuel (MW=156) 

Container Type: 1 Liter SUMMA Canister 
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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 

File Name: 
DU. Factor: 

Compound 

w^w^^^^^0^WW- 

Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

6031709 
220 

Det. Limit        Det. Limit 

Date of Collection: 3/14/94 
Date of Analysis: 3/17/94 

Amount Amount 
(ppmv) (uG/L) (ppmv) (uG/L) 
0.22 0.71 23 75 
0.22 0.84 18 69 
0.22 0.97 6.7 30 
0.22 0.97 29 130 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

File Name: 
DU. Factor: 

Compound 
TPH* 

6031709 
220 

Det. Limit 
(ppmv) 

Date of Collection: 3/14/94 
Date of Analysis: 3/17/94 

Det. Limit Amount Amount 
(uG/L) 

2.2 14 
(ppmv) (uG/L) 
12000 78000 

♦TPH referenced to Jet Fuel (MW=156) 

Container Type: 1 Liter SUMMA Canister 
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9403129 Engineering Science 

AIR TOXICS LTD. 
SAMPLE NAME: EG3-MPC Shallow 

ID#: 9403129-03A 

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

File Name: 
Du. Factor 

Compound 

6031710 
270 

GC/PID 

Det. Limit 
(ppmv) 

Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

0.27 
0.27 
0.27 
0.27 

Det. Limit 

! Date of Collection: 3/14/94 
Date of Analysis: 3/17/94 

Amount Amount 
(uG/L) (ppmv) (uG/L) 
0.88 53 170 
1.0 100 380 
1.2 21 93 
1.2 170 750 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

Füe Name:       ...'",'. .'._   6031710 
Dfl. Factor: 270 ^'Z'j^^sm 

Det. Limit        I 
Compound (ppmv) 

-■■--■;-■-   Date 0£ coiicctjon; 3/i4/g4 
Date of Analysis: 3/17/94 

Det. Limit Amount Amount 
(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 

File Name: 
Dil. Factor: 

Compound 

"6031701 
1.0 

Det. limit 
(ppmv) 

Det. Limit 
(uG/L) 

Date of Collection: NA 
Date of Analysis: 3/17/94 

% Recovery 

Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

0.001 
0.001 
0.001 
0.001 

0.003 
0.004 
0.004 
0.004 

108 
106 
103 
104 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

File Name: 
DU. Factor 

Compound 

**~ ' mi 

TPH* 

6031703 
1     £%   ^ X«W   ! 

Det. Limit 
(ppmv) 

Det. Limit 
(uG/L) 

Date of Collection: NA 
Date of Analysis: 3/17/94 

% Recovery  
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 

File Name: 
Dll. Factor 

Compound 

6031705 
1.0 

Det. Limit 
(ppmv) 

Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

0.001 
0.001 
0.001 
0.001 

fflW$«&t$ffl":- 

Det. Limit 
(uG/L) 
0.003 
0.004 
0.004 
0.004 

Date of Collection: NA 
Date of Analysis: 3/17/94 

Amount              Amount 
(ppmv) (uG/L) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

File Name: 
Dil. Factor: 

Compound 
TPH* 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

6031705 
1.0 

Det. Limit 
(ppmv) 

Det. Limit 
(uG/L) 

Dateof Collection: NA . 
Date of Analysis: 3/17/94 

Amount Amount 
(ppmv) (uG/L) 

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 

V AIR TOXICS LTD. 
AN ENVIRONMENTAL ANALYTICAL LABORATORY 

WORK ORDER #:    9403252 
Work Order Summary 

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

BILL TO: Same 

PHONE: 303-831-8100 
FAX: 303-831-8208 
DATE RECEIVED:     3/30/94 
DATE COMPLETED: 4/5/94 

FRACTION # 
01A 
02A 

NAME 
EG3-EAFB2-1 
Lab Blank 

INVOICE # 3335 
P.O. # 722409.43040 

PROJECT # 722409.43040 Eglin AFB 
AMOUNT$: $140.00 

RECEIPT 
TEST              VAC./PRES. PRICE 

5TMD-1945            1.5 "Hg $140.00 
5TMD-1945                NA NC 

CERTIFIED ^Y^^^^J^y^^^O- 
Laboratory Director 

DATE: ■tftyf? 

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

Page 1 



9403252 Engineering Science 

AIR TOXICS LTD. 
SAMPLE NAME:  EG3-EAFB2-1 

ID#:  9403252-01A 

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

File Name: 3033106 
DU. Factor: 2.1 

Compound Det. Limit (%) 
Methane 0.002 
Ethane 0.002 
Propane 
Isobutane 

0.002 
0.002 

Butane 0.002 
Neopentane 
Isopentane 
n-Pentane 

0.002 
0.002 
0.002 

Date of Collection: 3/21/94 
Date of Analysis: 3/31/94 

Amount (%) 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Container Type:   1 Liter SUMMA Canister 

Page 2 



9403252 Engineering Science 

AIR TOXICS LTD. 
SAMPLE NAME: Lab Blank 

ID#:  9403252-02A 

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

File Name: 3033105 
Du. Factor: 1.0 

Compound Det. Limit (%) 
Methane 0.001 
Ethane 0.001 
Propane 
Isobutane 

0.001 
0.001 

Butane 0.001 
Neopentane 
Isopentane 
n-Pentane 

0.001 
0.001 
0.001 

Date of Collection: NA 
Date of Analysis: 3/31/94 

 Amount (%) 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Container Type:  NA 

Page 3 
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—1 . +-;!e wxW'+tzv 
9403205 Engineering Science 

AIR TOXICS LTD. 
AN ENVIRONMENTAL ANALYTICAL LABORATORY 

WORK ORDER #: 9403205 
Work Order Summary 

0 .|H» <■■» 
-^ 

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

BILL TO: Same 

PHONE: 303-831-8100 
PAX: 303-831-8208 
DATE RECEIVED:     3/24/94 
DATE COMPLETED: 3/30/94 

INVOICE # 3286 
P.O. # 722409.43040 

PROJECT # 722409.43040 Eglin AFB 
AMOUNT$: $130.00 

FRACTION # NAME 
01A EG3-EAFB2-1 
02A Lab Blank 

Misc. Charges 1 Liter SUMMJ 

RECED7T 
TEST VAC./PRES. PRICE 
TO-3 1-5 "Hg $120.00 
TO-3 NA NC 

1 Liter SUMMA Canister Preparation (1) @ $10.00 each. $10.00 

CERTIFIED Wl\<^?j»<iiitiau^s&*j***€t^- 
'      Laboratory Director 

DATE: ■& \kokr 

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 

File Name: 
DU. Factor: 

6032422 
2.1 

Date of Collection: 3/21/94 
Date of Analysis: 3/24/94   ' 

Det. Limit Det. Limit 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 

File Name: 
DU. Factor: 

Compound 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

6032422 
2.r' 

i'4i7*?r<*r.* . J^"5w 

Det. Limit 
(ppmv) 

Det. Limit 
(uG/L) 

Amount 
(ppmv) 

Amount 
(uG/L) 

TPH* 
C2 - C4** Hydrocarbons 

0.021 
0.021 

0.14 
0.038 

2.0 
Not Detected 

13 
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 

File Name: 
DU. Factor: 

6032406 
1.0 

Date of Collection: NA 
Date of Analysis: 3/24/94 

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) 

•File Name: 
©jÜ. Factor: 

Compound 

6032406 
1.0 

Det. Limit 
(ppmv) 

Date of Collection:-NA ■ .; ■..~,.,#^; 
Date of Analysis: ^3/24/94/ % 

Det. Limit 
(uG/L) 

Amount 
(ppmv) 

Amount 
(uG/L) 

TPH* 
C2 - C4** Hydrocarbons 

0.010 
0.010 

0.065 
0.018 

Not Detected 
Not Detected 

Not Detected 
Not Detected 

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

Container Type: NA 

Page 3 
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APPENDIX B 

ANALYTICAL DATA FOR AIR SAMPLES AT FT-28 

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



9403143 Engineering Science 

@ AIR TOXICS LTD. 
AN ENVIRONMENTAL ANALYTICAL LABORATORY 

WORK ORDER #:    9403143 
Work Order Summary 

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

PHONE: 303-831-8100 
FAX: 303-831-8208 
DATE RECEIVED:     3/17/94 
DATE COMPLETED: 3/24/94 

FRACTION # 
01A 
02A 
03A 
04A 

NAME 
EG2-VW 
EG2-MPA-Shallow 
EG2-MPC-Deep 
Lab Blank 

BILL TO: Same 

INVOICE # 3239 
P.O. # DE268.43.04 

PROJECT # DE268.43.04 Eglin AFB 
AMOUNTS: $390.00 

RECEIPT 
TEST VAC./PRES. PRICE 
TO-3 1.0 "Hg $120.00 
TO-3 1.0 "Hg $120.00 
TO-3 1.5 "Hg $120.00 
TO-3 NA NC 

Misc. Charges 1 Liter SUMMA Canister Preparation (3) @ $10.00 each. $30.00 

CERTIFIED RY^^»^e^/^c> DATE 

Laboratory Director 

■<jj?fj?y 

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) 

FUe Name: 
Dil. Factor: 

Compound 
Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

llllilflisltllll 6031711 
260 

GC/PW 

Det. Limit 
(ppmv) 
0.26 
0.26 
0.26 
0.26 

Date of Collection: 3/16/94 
Date of Analysis: 3/17/94 

Det. Limit Amount Amount 
(uG/L) (ppmv) (uG/L) 
0.84 94 300 
1.0 52 200 
1.1 20 88 
1.1 76 340 

File Name: 
Dil. Factor: 

Compound 
TPH* 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

6031711 
260 

Det. Limit 
(ppmv) 

Date of Collection: 3/16/94 
Date of Analysis: 3/17/94 

Det. Limit Amount Amount 
(uG/L)       |       (ppmv) (uG/L) 

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 

File Name: 
DU. Factor: 

Compound 

6031712 
260 

#i$f!?ff&!$%$?3sg# 

Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

Det. Limit 

Date of Collection: 3/16/94 
Date of Analysis: 3/17/94 

Amount Amount 
ppmv) (uG/L) (ppmv) (uG/L) 
0.26 0.84 93 300 
0.26 1.0 24 92 
0.26 1.1 20 88 
0.26 1.1 64 280 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

File Name: 
DÜ. Factor: 

Compound 

6031712 
260 

Wi^l^^^^^i^ÄilHi 

Det. Limit 
(ppmv) 

Det. Limit 
(uG/L) 

TPH* 2.6 17 

of Collection: 3/16/94 
Date of Analysis: 3/17/94 

Amount              Amount 
(ppmv) (uG/L) 
11000 71000 

*TPH referenced to Jet Fuel (MW=156) 

Container Type: 1 Liter SUMMA Canister 
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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 

File Name: 
DU. Factor: 

Compound 

6031713 
530 .;......,     , ., ^^MW^^^^^M^^p^. 

Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

Det. Limit 
(ppmv) 
0.53 
0.53 
0.53 
0.53 

Det. Limit 

Date of Collection: 3/16/94 
of Analysis: 3/17/94 

Amount Amount 
(uG/L) (ppmv) (uG/L) 

1.7 250 810 
2.0 460 1800 
2.3 47 210 
2.3 220 970 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

FUeName: 
DiL Factor: 

Compound 
TPH* 

6031713 
530 

Det. Limit 
(ppmv) 

! Date of Collection: 3/16/94 
Date of Analysis: 3/17/94 

Det. Limit Amount Amount 
(uG/L) 

5.3 34 
(ppmv) (uG/L) 
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 

File Name: 
DU. Factor: 

Compound 
Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 

6031705 
1.0  *..».*. -.*•*•»-- 

Date of Collection: NA 
Date of Analysis: 3/17/94 

wät^i®C»Ä«iS!^*»»j*K* 

Det. limit Det. Limit Amount Amount 
(ppmv) (uG/L) (ppmv) (uG/L) 
0.001 0.003 Not Detected Not Detected 
0.001 0.004 Not Detected Not Detected 
0.001 0.004 Not Detected Not Detected 
0.001 0.004 Not Detected Not Detected 

TOTAL PETROLEUM HYDROCARBONS 
GC/FID 

(Quantitated as Jet Fuel) 

File Name: 6031705 
DU. Factor: .'....„.„.„    lj0 .... 

T 

Compound 
TPH* 

Det. Limit 
(ppmv) 

Date of CoUection: NA 
Date of Analysis: 3/17/94 

Det. Limit         Amount              Amount 
(uG/L) (ppmv) (uG/L) 

0.010 0.065 Not Detected Not Detected 

*TPH referenced to Jet Fuel (MW=156) 

Container Type: NA 

Page 5 



CO 

T—I 

CO 



APPENDIX C 

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

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



SOIL- 
V- 

■*■■;',■,'■. ■ M'-' v. 

FINAL REPORT FOR SAMPLES RECEIVED: 03/07/94 

FOR 

EGLIN AFB 
SITE: OLD EGLIN FTA 

PACE PROJECT NUMBER:  730307502 

^ ^\-■'* 

PREPARED FOR: ®      &"       p* v 

ENGINEERING SCIENCE, INC. & v, ^ 
1700 BROADWAY y.^r^^j^.^' i 

■•■ ./.I1 •. SUITE 900   - ■■-:^ s:j/Ä|ia?I^^I||l#ife^ £:I 
DENVER, COLORADO   80290 

APRIL, 1994 

M;i'.Vv v.':' 

PREPARED BY: 

PACE INCORPORATED 
, , ;        6702 BOLSA AVENUE       * ^ 

HUNTINGTON BEACH, CALIFORNIA  92649 

CONTRACT NO. DE-268.19:06.08x**-;rT " 
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SECTION I 

COVER LETTER 

01/0003 
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THE   ASSURANCE   OF   OUAUTV 

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 VI. 

If you have any questions regarding this report, please feel free to contact us. 

Sincerely, 

.jiUxiM^o /?-   Cmt^XU^- 
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 A" 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 III 

CROSS REFERENCE TABLE 



0iK)t)Ü8 

FIELD/LABORATORY IDENTIFIER 

CROSS-REFERENCE TABLE 
PACE PROJECT NUMBER: 740307502 

DATE DATE PACE SAMPLE FIELD SAMPLE 

COLLECTED RECEIVED IDENTIFIER IDENTIFIER 

03/03/94 

03/04/94 
03/04/94 

03/07/94 

03/07/94 
03/07/94 

750031647 

750031655 
750031663 

EG2-VW-3' 

EG2-VMPA-39" 
EG2-VMPB-2-4' 



SECTION IV 

INORGANIC SECTION 
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TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 

DATA PACKAGE 



REPORT OF LABORATORY ANALYSIS 
Oi.UJil 

EPA Method: E418.1 

Ext/Prep Method: SW3550 

PACE Sample ID: 750031647 

Batch ID: 7511962 

Client Sample ID: EG2-VW-3' 

Date Collected: 03-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 12-Mar-94 

Date Analyzed: 14-Mar-94 

AFIID EGLIN 

LOCID NA 

Project 740307502 

Contract/Donum NA 

SBD: 0 
SED: 0 

SACODE: N1 

Matrix: Soil 

Percent Moisture:    6.0 
Dilution Factor:    25 

Compound 

(MG/KG) 
Result                          PQL 

Total Petroleum Hydrocarbons 

End Of Results For Method 

2210 133 

Table 4.1(11] 



REPORT OF LABORATORY ANALYSIS 

0U0O12 

EPA Method: E418.1 

Ext/Prep Method: SW3550 

PACE Sample ID: 750031655 

Batch ID: 7511962 

Client Sample ID: EG2-VMPA-39 

Date Collected: 04-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 12-Mar-94 

Date Analyzed: 14-Mar-94 

AFIID EGLIN 
LOCID NA 

Project 740307502 
Contract/Donum NA 

Matrix: Soil 

SBD: 0 
SED: 0 

SACODE: N1 

Percent Moisture: 7.0 
Dilution Factor: 25 

Compound 

(MG/KG) 

Result                          PQL 

Total Petroleum Hydrocarbons 

End Of Results For Method 

3370 134 

Table 4.1(12) 



REPORT OF LABORATORY ANALYSIS 

0UÖU13 

EPA Method: 

Ext/Prep Method: 

PACE Sample ID: 

Batch ID: 
Client Sample ID: 

E418.1 
SW3550 

750031663 
7511962 
EG2-VMPB-2-4' 

AFIID EGLIN 

LOCID NA 

Project 740307502 

Contract/Donum NA 

Date Collected: 
Date Received: 

Date Ext/Prep: 

Date Analyzed: 

Matrix: 

04-Mar-94 

07-Mar-94 
12-Mar-94 

14-Mar-94 

Soil 

SBD: 0 

SED: 0 
SACODE: N1 

Percent Moisture: 7.6 

Dilution Factor: 50 

Compound 

(MG/KG) 

Result                         PQL 

Total Petroleum Hydrocarbons 

End Of Results For Method 

6610 270 

Table 4.1(13) 



REPORT OF LABORATORY ANALYSIS 
0«.(,(;J4 

EPA Method: E418.1 

Ext/Prep Method: METHOD 

PACE Sample ID: 758270217 

Batch ID: 7511962 

Client Sample ID: Method     Blank 

Date Collected: NA 

Date Received: NA 

Date Ext/Prep: 12-Mar-94 

Date Analyzed: 14-Mar-94 

AFIID EGLIN 
LOCID LABQC 
Project QC 

Contract/Donum NA 

SBD: 0 
SED: 0 

SACODE: LB1 

Matrix: Soil/Solid Quality Control Matrix 
Percent Moisture:    0 

Dilution Factor:    1 

Compound 
(MG/KG) 

Result                          PQL 

Total Petroleum Hydrocarbons 

End Of Results For Method 

ND 5 

Table 4.1(14) 



0HOO15 

LAB Q.C. BATCH/FIELD I.D. 

CROSS-REFERENCE TABLE 

PACE Project Number:   740307502 

QC BATCH 
IDENTIFIER 

DATE 
ANALYZED 

ANALYTICAL 
METHOD 

PACE SAMPLE 
IDENTIFIER 

FIELD SAMPLE 
IDENTIFIER 

7511962 
7511962 
7511962 

14-MAR-94 
14-MAR-94 
14-MAR-94 

E418.1 
E418.1 
E418.1 

750031655 
750031663 
750031647 

EG2-VMPA-39" 
EG2-VMPB-2-4' 

EG2-VW-3' 

Table 4.2(3) 



I 
2   s 
°   > 

w 

Lo 
W 

■* 

(D 

a> 
IN 
<f) 
ai <* CM 
t— (D o 

oo <fr 
LU 

r^ 
co it 
O *fc o ri tr r 

o 
.c JC w (D 

5   m 

o 
5- 

(Ü      TO      ^j      *-» 
C < 

4-» 
<i>    ra 

Q 

o  S 
I-   u c 

o 
O 

c 
o   _ 

CD 

U 

O 

000016 

_cu 
n 
ca 
r- 

S - 
c c o •< 
O v. 

O vi 

S J 

X 
B 

o 
J3 

O 
LO 

r^ o 
oo 
o 
•tf 
r~ 
4-< 
Ü 

.4), 
'5" 
QL 

LU 
U 
< 
a. 



01)0017 

IRON DATA PACKAGE 



REPORT OF LABORATORY ANALYSIS 

0UÜO18 

EPA Method: SW7380 

Ext/Prep Method: SW3050 

PACE Sample ID: 750031647 

Batch ID: 7512062 

Client Sample ID: EG2-VW-3' 

Date Collected: 03-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 16-Mar-94 

Date Analyzed: 21-Mar-94 

AFIID EGLIN 
LOCID NA 

Project 740307502 
Contract/Donum NA 

SBD: 0 
SED: 0 

SACODE: N1 

Matrix: Soil 
Percent Moisture:    6.0 

Dilution Factor:    10 

Compound 
(MG/KG) 

Result                          PQL 

Iron 

End Of Results For Method 

2560 200 

Table 4.1(19) 



REPORT OF LABORATORY ANALYSIS 
0U0O19 

EPA Method: SW7380 

Ext/Prep Method: SW3050 

PACE Sample ID: 750031655 

Batch ID: 7512062 

Client Sample ID: EG2-VMPA-39" 

Date Collected: 04-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 16-Mar-94 

Date Analyzed: 21-Mar-94 

AFIID EGLIN 
LOCID NA 
Project 740307502 

Contract/Donum NA 

Matrix: Soil 

SBD: 

SED: 

SACODE: 

0 

0 

N1 

Percent Moisture: 
Dilution Factor: 

7.0 

1 

Compound Result 

(MG/KG) 

PQL 

Iron 

End Of Results For Method 

135 20 

Table 4.1(20) 



REPORT OF LABORATORY ANALYSIS 
0(10020 

EPA Method: 

Ext/Prep Method: 

PACE Sample ID: 

Batch ID: 

Client Sample ID: 

SW7380 

SW3050 

750031663 
7512062 
EG2-VMPB-2-4' 

AFIID EGLIN 

LOCID NA 

Project 740307502 

Contract/Donum NA 

Date Collected: 

Date Received: 

Date Ext/Prep: 
Date Analyzed: 

Matrix: 

04-Mar-94 

07-Mar-94 

16-Mar-94 
21-Mar-94 

Soil 

SBD: 0 

SED: 0 

SACODE: N1 

Percent Moisture: 7.6 

Dilution Factor: 8 

Compound 

(MG/KG) 

Result                          PQL 

Iron 

End Of Results For Method 

2100 170 

Table 4.1(21] 



REPORT OF LABORATORY ANALYSIS 000021 

EPA Method: 

Ext/Prep Method: 

PACE Sample ID: 

Batch ID: 

Client Sample ID: 

SW7380 

SW3050 

758272821 
7512062 

Method     Blank 

AFIID EGLIN 

LOCID LABQC 
Project QC 

Contract/Donum NA 

Date Collected: 

Date Received: 
Date Ext/Prep: 
Date Analyzed: 

Matrix: 

NA 

NA 
21-Mar-94 
21-Mar-94 

Soil/Solid Quality Control Matrix 

SBD: 

SED: 
SACODE: 

0 

0 
LB1 

Percent Moisture: 

Dilution Factor: 

0 

1 

Compound 

(MG/KG) 
Result                          PQL 

Iron 

End Of Results For Method 

ND 20 

Table 4.1(22) 



000022 

LAB Q.C. BATCH/FIELD I.D. 

CROSS-REFERENCE TABLE 

PACE Project Number:   740307502 

QC BATCH 
IDENTIFIER 

DATE 
ANALYZED 

ANALYTICAL 
METHOD 

PACE SAMPLE 
IDENTIFIER 

FIELD SAMPLE 
IDENTIFIER 

7512062 
7512062 
7512062 

21-MAR-94 
21-MAR-94 
21-MAR-94 

SW7380 
SW7380 
SW7380 

750031655 
750031663 
750031647 

EG2-VMPA-39' 
EG2-VMPB-2-4" 

EG2-VW-3" 

Table 4.2(5) 
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000024 

WET CHEMISTRY DATA PACKAGE 



REPORT OF LABORATORY ANALYSIS 

000025 

EPA Method: 
Ext/Prep Method: 

PACE Sample ID: 
Batch ID: 

Client Sample ID: 

SM403(M) 

METHOD 

750031647 

7512016 

EG2-VW-3' 

AFIID EGLIN 

LOCID NA 
Project 740307502 

Contract/Donum NA 

Date Collected: 

Date Received: 
Date Ext/Prep: 

Date Analyzed: 

Matrix: 

03-Mar-94 

07-Mar-94 
16-Mar-94 

16-Mar-94 

Soil 

SBD: 

SED: 
SACODE: 

0 

0 
N1 

Percent Moisture: 
Dilution Factor: 

6.0 
1 

Compound 
(MG/KG) 

Result                          PQL 

Alkalinity, Total (As CaC03) 

End Of Results For Method 

354 42 

Table 4.1(15) 



REPORT OF LABORATORY ANALYSIS 
000026 

EPA Method: 

Ext/Prep Method: 

PACE Sample ID: 

Batch ID: 
Client Sample ID: 

SM403(M) 

METHOD 

750031655 
7512016 
EG2-VMPA-39' 

AFIID EGLIN 
LOCID NA 
Project 740307502 

Contract/Donum NA 

Date Collected: 

Date Received: 
Date Ext/Prep: 

Date Analyzed: 

Matrix: 

04-Mar-94 

07-Mar-94 
16-Mar-94 

16-Mar-94 

Soil 

SBD: 
SED: 

SACODE: 

O 
0 
N1 

Percent Moisture: 
Dilution Factor: 

7.0 
1 

Compound 
(MG/KG) 

Result                          PQL 

Alkalinity, Total (As CaC03) 

End Of Results For Method 

ND 42 

Table 4.1(16) 



REPORT OF LABORATORY ANALYSIS 

000027 

EPA Method: 

Ext/Prep Method: 

PACE Sample ID: 

Batch ID: 
Client Sample ID: 

SM403(M) 

METHOD 

750031663 

7512016 
EG2-VMPB-2-4- 

AFIID EGLIN 
LOCID NA 
Project 740307502 

Contract/Donum NA 

Date Collected: 
Date Received: 
Date Ext/Prep: 

Date Analyzed: 

Matrix: 

04-Mar-94 
07-Mar-94 

16-Mar-94 
16-Mar-94 

Soil 

SBD: 0 
SED: 0 

SACODE: N1 

Percent Moisture:    7.6 

• Dilution Factor:    1 

Compound 
(MG/KG) 

Result                          PQL 

Alkalinity, Total (As CaC03) 

End Of Results For Method 

128 43 

Table 4.1(17) 



REPORT OF LABORATORY ANALYSIS 

000028 

EPA Method: SM403(M) 

Ext/Prep Method: METHOD 

PACE Sample ID: 758271744 

Batch ID: 7512016 
Client Sample ID: Method     Blank 

Date Collected: NA 

Date Received: NA 

Date Ext/Prep: 16-Mar-94 

Date Analyzed: 16-Mar-94 

AFIID EGLIN 

LOCID LABQC 

Project QC 
Contract/Donum NA 

SBD: 0 
SED: 0 

SACODE: LB1 

Matrix: Soil/Solid Quality Control Matrix 
Percent Moisture:    0 

Dilution Factor:    1 

Compound 
(MG/KG) 

Result                          PQL 

Alkalinity, Total (As CaC03) 

End Of Results For Method 

ND 40 

Table 4.1(18) 



000029 

LAB Q.C. BATCH/FIELD I.D. 

CROSS-REFERENCE TABLE 

PACE Project Number:   740307502 

QC BATCH 
IDENTIFIER 

DATE 
ANALYZED 

ANALYTICAL 
METHOD 

PACE SAMPLE 
IDENTIFIER 

FIELD SAMPLE 
IDENTIFIER 

7512016 
7512016 
7512016 

16-MAR-94 
16-MAR-94 
16-MAR-94 

SM403(M) 
SM403(M) 
SM403(M) 

750031655 
750031663 
750031647 

EG2-VMPA-39' 
EG2-VMPB-2-4' 

EG2-VW-3' 

Table 4.2(4) 
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REPORT OF LABORATORY ANALYSIS 

000031 

EPA Method: D2216 

Ext/Prep Method: METHOD 

PACE Sample ID: 750031647 

Batch ID: 7511886 

Client Sample ID: EG2-VW-3" 

Date Collected: 03-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 09-Mar-94 

Date Analyzed: 09-Mar-94 

AFIID EGLIN 

LOCID NA 

Project 740307502 

Contract/Donum NA 

SBD: 0 

SED: 0 

SACODE: N1 

Matrix: Soil 

Percent Moisture:    6.0 
Dilution Factor:    1 

Compound 

(PERCENT) 

Result                          PQL 

Moisture, Percent 

End Of Results For Method 

6 NA 

Table 4.1(7) 



00003 

REPORT OF LABORATORY ANALYSIS 

EPA Method: D2216 

Ext/Prep Method: METHOD 

PACE Sample ID: 750031655 

Batch ID: 7511886 

Client Sample ID: EG2-VMPA-39" 

Date Collected: 04-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 09-Mar-94 

Date Analyzed: 09-Mar-94 

AFIID EGLIN 

LOCID NA 

Project 740307502 

Contract/Donum NA 

Matrix: Soil 

SBD: 
SED: 

SACODE: 

0 
0 
N1 

Percent Moisture: 

Dilution Factor: 

7.0 

1 

Compound 

(PERCENT) 
Result                          PQL 

Moisture, Percent 

End Of Results For Method 

7 NA 

Table 4.1(8) 



REPORT OF LABORATORY ANALYSIS 000033 

EPA Method: D2216 

Ext/Prep Method: METHOD 

PACE Sample ID: 750031663 

Batch ID: 7511886 

Client Sample ID: EG2-VMPB-2-4 

Date Collected: 04-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 09-Mar-94 

Date Analyzed: 09-Mar-94 

AFIID EGLIN 

LOCID NA 

Project 740307502 
Contract/Donum NA 

Matrix: Soil 

SBD: 

SED: 
SACODE: 

O 

0 
N1 

Percent Moisture: 
Dilution Factor: 

7.6 
1 

Compound 
(PERCENT) 

Result                          PQL 

Moisture, Percent 

End Of Results For Method 

7.6 NA 

Table 4.1(9) 



REPORT OF LABORATORY ANALYSIS 
000034 

EPA Method: D2216 

Ext/Prep Method: METHOD 

PACE Sample ID: 758268646 

Batch ID: 7511886 

Client Sample ID: Method     Blank 

Date Collected: NA 

Date Received: NA 

Date Ext/Prep: 09-Mar-94 

Date Analyzed: 09-Mar-94 

AFIID EGLIN 

LOCID LABQC 

Project QC 
Contract/Donum NA 

Matrix: Soil/Solid Quality Control Matrix 

SBD: 

SED: 

SACODE: 

0 

0 
LB1 

Percent Moisture: 

Dilution Factor: 

0 

1 

Compound 

(PERCENT) 

Result                          PQL 

Moisture, Percent 

End Of Results For Method 

ND NA 

Table 4.1(10) 



REPORT OF LABORATORY ANALYSIS 
000035 

EPA Method: 

Ext/Prep Method: 

PACE Sample ID: 

Batch ID: 
Client Sample ID: 

Date Collected: 

Date Received: 

Date Ext/Prep: 

Date Analyzed: 

Matrix: 

SW9045 
METHOD 

750031647 
7511924 

EG2-VW-3' 

03-Mar-94 

07-Mar-94 

10-Mar-94 

10-Mar-94 

Soil 

ARID 

LOCID 

EGLIN 

NA 

Project 740307502 

Contract/Donum NA 

SBD: 

SED: 

SACODE: 

0 

0 

N1 

Percent Moisture: 

Dilution Factor: 

6.0 

1 

Compound 

(PH UNITS) 

Result                          PQL 

pH 

End Of Results For Method 

8.2 NA 

Table 4.1(27) 



REPORT OF LABORATORY ANALYSIS 
000036 

EPA Method: SW9045 

Ext/Prep Method: METHOD 

PACE Sample ID: 750031655 

Batch ID: 7511924 

Client Sample ID: EG2-VMPA-39' 

Date Collected: 04-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 10-Mar-94 

Date Analyzed: 10-Mar-94 

AFIID EGLIN 

LOCID NA 

Project 740307502 

Contract/Donum NA 

Matrix: Soil 

SBD: 
SED: 

SACODE: 

0 

0 
N1 

Percent Moisture: 

Dilution Factor: 

7.0 

1 

Compound 

(PH UNITS) 

Result                          PQL 

pH 

End Of Results For Method 

6.6 NA 

Table 4.1(28) 



REPORT OF LABORATORY ANALYSIS 

00003 

EPA Method: SW9045 

Ext/Prep Method: METHOD 

PACE Sample ID: 750031663 

Batch ID: 7511924 

Client Sample ID: EG2-VMPB-2-4" 

Date Collected: 04-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 10-Mar-94 

Date Analyzed: 10-Mar-94 

AFIID EGLIN 

LOCID NA 

Project 740307502 

Contract/Donum NA 

SBD: 0 
SED: 0 

SACODE: N1 

Matrix: Soil 

Percent Moisture:    7.6 

Dilution Factor:    1 

Compound 

(PH UNITS) 

Result                          PQL 

pH 

End Of Results For Method 

7.8 NA 

Table 4.1(29) 
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000039 

SW8020 (BTEX) DATA PACKAGE 



REPORT OF LABORATORY ANALYSIS 

000040 

EPA Method: 

Ext/Prep Method: 

PACE Sample ID: 
Batch ID: 
Client Sample ID: 

SW8020 
SW5030 

750031647 
7511968 
EG2-VW-3' 

AFIID EGLIN 

LOCID NA 

Project 740307502 
Contract/Donum NA 

Date Collected: 
Date Received: 

Date Ext/Prep: 
Date Analyzed: 

Matrix: 

03-Mar-94 
07-Mar-94 

08-Mar-94 
08-Mar-94 

Soil 

SBD: 
SED: 

SACODE: 

0 
0 
N1 

Percent Moisture: 

Dilution Factor: 

6 

10000 

(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 

Table 4.1(23) 



REPORT OF LABORATORY ANALYSIS 

000041 

EPA Method: SW8020 

Ext/Prep Method: SW5030 

PACE Sample ID: 750031655 

Batch ID: 7511968 

Client Sample ID: EG2-VMPA-39' 

Date Collected: 04-Mar-94 

Date Received: 07-Mar-94 

Date Ext/Prep: 08-Mar-94 

Date Analyzed: 08-Mar-94 

AFIID EGLIN 
LOCID NA 

Project 740307502 

Contract/Donum NA 

Matrix: Soil 

SBD: 0 

SED: 0 
SACODE: N1 

Percent Moisture: 7 
Dilution Factor: 125 

(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 

End Of Results For Method 

Table 4.1(24) 



REPORT OF LABORATORY ANALYSIS 

000042 

EPA Method: 

Ext/Prep Method: 

PACE Sample ID: 

Batch ID: 

Client Sample ID: 

SW8020 

SW5030 

750031663 
7511968 
EG2-VMPB-2-4' 

AFIID EGLIN 

LOCID NA 

Project 740307502 

Contract/Donum NA 

Date Collected: 
Date Received: 

Date Ext/Prep: 
Date Analyzed: 

Matrix: 

04-Mar-94 
07-Mar-94 

08-Mar-94 

08-Mar-94 

Soil 

SBD: 0 

SED: 0 
SACODE: N1 

Percent Moisture: 7.6 
Dilution Factor: 5000 

(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 

Table 4.1(25) 



REPORT OF LABORATORY ANALYSIS 

000043 

EPA Method: SW8020 

Ext/Prep Method: SW5030 

PACE Sample ID: 758270500 

Batch ID: 7511968 

Client Sample ID: Method     Blank 

Date Collected: NA 

Date Received: NA 

Date Ext/Prep: 07-Mar-94 

Date Analyzed: 07-Mar-94 

AFIID EGLIN 

LOCID LABQC 

Project QC 

Contract/Donum NA 

SBD: 0 

SED: 0 
SACODE: LB1 

Matrix: Soil/Solid Quality Control Matrix 
Percent Moisture:    0 

Dilution Factor:    1 

(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 

Table 4.1(26) 



000044 
REPORT OF LABORATORY ANALYSIS 
SURROGATE PERCENT RECOVERY REPORT 

EPA Method: SW8020 AFB: VNBRG 

Matrix: Soil Project: 740307502 

Batch ID: 7511968 

Client PACE                                                 S1 Out of Limits 

Sample ID Sample No. 

EG2-VW-3' 750031647                          94 0 

EG2-VMPA-39' 750031655                          79 0 

EGS-VMPB-2-4' 750031663                          92 0 

Method Blank 758270500                           100 0 

Laboaratory Control 758270535                         102 0 

LCS Duplicate 758270543                         100 0 

QC LIMITS 

S1 =a,a,a-Trifluorotoluene 60-140 

* = Values outside of Q.C. Limits 

D = Surrogate diluted out 

3up\xl\af\surrform\8020S 



000045 

LAB Q.C. BATCH/FIELD I.D. 

CROSS-REFERENCE TABLE 

PACE Project Number:   740307502 

QC BATCH 
IDENTIFIER 

DATE 
ANALYZED 

ANALYTICAL 
METHOD 

PACE SAMPLE 
IDENTIFIER 

FIELD SAMPLE 
IDENTIFIER 

7511968 
7511968 
7511968 

08-MAR-94 
08-MAR-94 
08-MAR-94 

SW8020 
SW8020 
SW8020 

750031655 
750031663 
750031647 

EG2-VMPA-39' 
EG2-VMPB-2-4' 

EG2-VW-3' 

Table 4.2(6) 
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000047 

SECTION VI 

GLOSSARY OF ACRONYMS AND SYMBOLS 



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 
concentration. 

X Please see NCR Ref. No.: . 
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SECTION VII 

SUBCONTRACTED ANALYSIS 



/T\    Sequoia 
~  ~ Analytical 

680 Chesapeake Drive Redwood City, CA 94063       (415)   364-9600 
1900 Bates Avenue, Suite L     Concord, CA 94520 (510)686-9600 
819 Striker Avenue, Suite 8     Sacramento, CA  95834 (916)  921-9600 

000050 
FAX (415) 364-9233 
FAX (510) 686-9689 
FAX (916) 921-0100 

Pace Client Project ID: EGLIN AFB Sampled: Mar 7, 1994 

5702 Bolsa Ave. Sample Descript: Soil Received: Mar 8, 1994 

Huntington Beach, CA 92649 Analysis for: Total Kjeldahl Nitrogen 
Attention: Melanie Concepcion First Sample #: 4C62601 Analyzed: Mar 16, 1994 

Reported: Mar 23, 1994 

LABORATORY ANALYSIS FOR: Total Kjeldahl Nitrogen 

Sample 
Number 

Sample 
Description Detection Limit 

mg/kg 

Sample 
Result 
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 

s4fc 
Torn Fowler 
Project Manager 

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

4C62601.PPP <1> 

r^N 



f£\   Sequoia 
~   ~ Analytical 

680 Chesapeake Drive Redwood City, CA 94063       (415)   364-9600 
1900 Bates Avenue, Suite L     Concord, CA 94520 (510)  686-9600 
819 Striker Avenue, Suite 8     Sacramento, CA 95834 (916)  921-9600 

000051 
FAX (415) 364-9233 
FAX (510) 686-9689 
FAX (916) 921-0100 

Pace 
5702 Bolsa Ave. 
Huntington Beach, CA 92649 
Attention: Melanie Concepcion 

Client Project ID: EGLIN AFB 
Sample Descript: Soil 
Analysis for: Phosphorus 
First Sample #: 4C62601 

Sampled: 
Received: 

Analyzed: 
Reported: 

Mar 7, 1994;; 
Mar 8, 1994; 

Mar 17, 1994- 
Mar 23, 1994? 

LABORATORY ANALYSIS FOR: 

Sample Sample Sample 
Number Description      Detection Limit       Result 

mg/kg mg/kg 

Phosphorus 

4C62601     EG2-VW-3'(3-3) 1.1 28 

4C62602    EG2-VMPA-39'(3-4) 1.1 29 

4C62603    EG2-VMPB-2-4'(3-4) 1.1 15 

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

SEQUOIA ANALYTICAL 

A 
Tom Fowler 
Project Manager 

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> 

-Ffc 



LOia £7^   Sequ< 
~   ~ Analytical 

680 Chesapeake Drive 

1900 Bates Avenue, Suite L 
819 Striker Avenue, Suite 8 

Redwood City, CA 94063 
Concord, CA  94520 
Sacramento, CA 95834 

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

00005 
FAX (415) 364-9233 
FAX (510) 686-9689 
FAX (916) 921-0100 

Pace 
15702 Bolsa Ave. 
I Huntington Beach, CA 92649 
| Attention: Melanie Concepcion 

Client Project ID:    EGLINAFB 
Matrix: Solid 

QC Sample Group: 4C62601-03 Reported:     Mar 23, 19941 

QUALITY CONTROL DATA REPORT 

ANALYTE 

Method: 
Analyst: 

MS/MSD 
Batch#: 

Date Prepared: 
Date Analyzed: 

Instrument I.D.#: 
Cone. Spiked: 

Matrix Spike 
% Recovery: 

Matrix Spike 
Duplicate % 

Recovery: 

Relative % 
Difference: 

Total Kjeldahl 

Nitrogen 

EPA 351.4 
S, Rynn 

4034751 

3/16/94 
3/16/94 

N/A 
4000 mg/kg 

109 

109 

Phosphorous 

EPA 365.2 
K. Newberry 

0.0 

4C27305 

3/15/94 
3/15/94 

100 mg/kg 

90 

100 

11 

LCS Batch#: 

Date Prepared: 
Date Analyzed: 

Instrument I.D.#: 

LCS031794 

3/17/94 
3/17/94 

LCS% 
Recovery: 

% Recovery 
Control Limits: 60-140 

99 

60-140 

SEQUOIA ANALYTICAL 

f<M 
Tom Fowler 
Project Manager 

Please Note: 
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents, 

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 
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.  

4C62601.PPP <3> 

&k 
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SEQUOIA ANALYTICAL LABORATORY 
Particle Size Distribution by Sieve and Hydrometer 

ST 

Method:   ASTM D422-63 

Analyzed:   3/16/94 

Lab ID:   9403626-01 

Client ID:   EG2-VW-3' 

Sample Description: SOIL A. Total weight of sample: 212.91 9 

g 

% 

B. Weight retained in No. 10 sieve: 2.35 

C. % passing No.10 sieve: 98.90 

Sieve test for weight SIEVE SIZE 

WEIGHT 

RETAINED(g) 

% 

RETAINED 

CUMULATIVE 

% RETAINED 

CUMULATIVE 

% PASSING 

retained in a No.10 sieve. 1 1/2 in 0.00 0.00 0.00 100.00 

3/8 in 0.00 0.00 0.00 100.00 

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 

HYDROMETER TEST 

ELAPSED 

TIME (min) 

TEMP, 

(deg C) 

HYDROMETER 

READING (H) 

CORRECTED 

READING (R) (L) 

PARTICLE 

EXAM. w. mm (S) 

% SUSPENDED 

(P) 

2 20 15 11 14.5 0.0368 9.5 

5 20 14 10 14.7 0.0234 8.6 

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 

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 

120 20 11 7 15.2 0.0049 6.0 

1440 20 10 6 15.3 0.0014 5.2 

Weight of soil used in hydrometer test (D): 115 g Formulas: 

R = H-E-F 

S = K[SQRT(L/T)] 

P = (R/W)100 

W = (J x 100)/C 

J = DxG 

Hydroscopic moisture correction factor (G): 1 

Specific gravity (Assumed): 2.65 

Dispersing agent correction factor (E): 3 

Meniscus correction factor (F): 1 

Temp./Spec. gravity dependant constant (K): 0.01365 

I       / 

///f 
W 
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Method 

Analyzed 

Lab ID 

ASTM D422-63 

3/16/94 
9403626-01 

Graph of Acquired Data 
U.S. Standard Siova Sizes- N0200 

100 

Grair i Diameter (mm) 

Clay Sizes Silt Sizes Fine Medium Coars Fine Coarse 
Cobbles 

Fines Sand Gravel 

| Graphing Data: 
I                                            f/si 

Part. Oiam. 

(mm) 

— 
Percent 

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 

Sample Composition: 

(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 

0.1   % 

91.8   % 

2.1    % 

6.0   % 
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SEQUOIA ANALYTICAL LABORATORY 
Particle Size Distribution by Sieve and Hydrometer 

SIEVE TEST 

A. Total weight of sample: 

B. Weight retained in No.10 sieve: 

C. % passing No.10 sieve: 

Sieve test for weight 

retained in a No.10 sieve. 

239.58 

0.09 

99.96 

Method:   ASTM D422-63 

Analyzed:   3/16/94 

Lab ID:   9403626-02 

Client ID:   EG2-VMPA-39' 

Sample Description: SOIL 

SIEVE SIZE 

WEIGHT 

RETAINED(g) 

% 

RETAINED 

CUMULATIVE 

% RETAINED 

CUMULATIVE 

% PASSING 

1 1/2 in 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 

No. 10 0.09 0.04 0.04 99.96 

No. 200 221.56 92.48 92.52 7.48 

HYDROMETER TEST 

ELAPSED 

TIME (min) 

TEMP, 

(deg C) 

HYDROMETER 

READING (H) 

CORRECTED 

READING (R) (L) 

PARTICLE 

«AM. in mm (S) 

2 20 14 10 14.7 0.0370 

5 20 9 5 15.5 0.0240 

10 20 9 5 15.5 0.0170 

15 20 9 5 15.5 0.0139 

25 20 9 5 15.5 0.0107 

40 20 9 5 15.5 0.0085 

60 20 8 4 15.6 0.0070 

90 20 8 4 15.6 0.0057 

120 20 8 4 15.6 0.0049 

1440 20 7 3 15.8 0.0014 

% SUSPENDED 

(P) 

8.7 

4.3 

4.3 

4.3 

4.3 

4.3 

3.5 

3.5 

3.5 

2.6 

Weight of soil used in hydrometer test (D): 

Hydroscopic moisture correction factor (G): 

Specific gravity (Assumed): 

Dispersing agent correction factor (E): 

Meniscus correction factor (F): 

Temp./Spec. gravity dependant constant (K): 

^H/2% 

115 

2.65 

0.01365 

Formulas: 

R = H-E-F 

S = K[SQRT(L/T)] 

p = (R/W)100 

W = (J x 100)/C 

J = DxG 



0O0056 
Method:   ASTM D422-63 

Analyzed:   3/16/94 
Lab ID:   9403626-02 

Graph of Acquired Data 

JC □) 

>. 
A 
O) _c 
M 
0) 
CO 
Q. 

a? 

U.S. Standard Sieve Sizes- No200 NqlO      N94      .37; 1.5- 
uu- 

yu- 

80- 

/u- 

bU- 

50- 

4U- 

30- 

20- 

I0- 

o- I 1—i—rt-nnt'       I     ill 1 Mil 1      1 1   1  1 1 II 
100 

Grain Diameter (mm) 

Clay Sizes Silt Sizes Fine Medium Coars Fine Coarse 

Fines Sand Gravel 

Graphing Data: 

Part. Diam. 

(mm) 

Percent 

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: 

Hill llllil HI 
(1) Gravel, passing 3-in. and 

retained on No. 4 sieve 0.0 % 
(2) Sand, passing No. 4 sieve and 

retained on No. 200 sieve 92.5 % 
(3) Silt size, 0.074 to 0.005 mm 4.0 % 

(4) Clay size, smaller than 0.005 mm 3.5 % 



SIEVE TE 

SEQUOIA ANALYTICAL LABORATORY 

000057 

Particle Size Distribution by Sieve and Hydrometer 

B-2-4 ST 

Method:   ASTM D422-6! 

Analyzed:   3/16/94 

Lab ID:   9403626-03 

Client ID:   EG2-VMP] 

Sample Description: SOIL A. Total weight of sample: 225.88 g 

g 

% 

B. Weight retained in No. 10 sieve: 1.19 

C. % passing No. 10 sieve: 99.47 

Sieve test for weight 

retained in a No. 10 siev e. 

SIEVE SIZE 

WEIGHT 

RETAINED(g) 

% 

RETAINED 

CUMULATIVE 

% RETAINED 

CUMULATIVE 

% PASSING 

1 1/2 in 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 

No. 10 1.19 0.53 0.53 99.47 

No. 200 207.01 91.65 92.17 7.83 

HYDROMETER TEST 

ELAPSED 

TIME (min) 

TEMP. 

(degC) 

HYDROMETER 

[READING (H) 

CORRECTED 

READING (R) (L) 

PARTICLE 

HAM. in mm (S) 

% SUSPENDED 

(P) 

2 20 14 10 14.7 0.0370 8.6 

5 20 14 10 14.7 0.0234 8.6 

10 20 13 9 14.8 0.0166 7.8 

15 20 12 8 15 0.0137 6.9 

25 20 12 8 15 0.0106 6.9 

40 20 11 7 15.2 0.0084 6.1 

60 20 11 7 15.2 0.0069 6.1 

90 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 

Weight of soil used in hydrometer test (D): 115 g Formulas: 

R = H-E-F 

S = K[SQRT(L/T)] 

P = (R/W)100 

W= (Jx100)/C 

J = DxG 

Hydroscopic moisture correction factor (G): 1 

Specific gravity (Assumed): 2.65 

Dispersing agent correction factor (E): 3 

Meniscus correction factor (F): 1 

Temp./Spec. gravity dependant constant (K): 0.01365 

/* 
^S*4w*X -C 



000056 
Method:   ASTM D422-63 

Analyzed:   3/16/94 
Lab ID:   9403626-03 

Graph of Acquired Data 

>> 
n 

c 

U.S. Standard Slav» Sizes-         N0200                               Nol0     N94     .375- 1.5" 

90- 

I 

10- 

1—r-t '1 1111 

  

"T—r TTTTI1 0- ■          1      I    1   1 IIIII       -   t— TTTITTTT1 

0.001 0.01 0.1 1 10 

Grain Diameter (mm) 
100 

Clay Sizes Silt Sizes Fine Medium Coars Fine Coarse 
Cobbles 

Fines Sand Gravel 

| Graphing Data: 

I 
Part. Diam. 

(mm) 

Percent 

Suspended 

37.5 100.00 

9.5 100.00 

4.5 100.00 

2 99.47 

0.127 7.83 

0.0370 8.65 

0.0234 8.65 

0.0166 7.78 

0.0137 6.92 

0.0106 6.92 

0.0084 6.05 

0.0069 6.05 

0.0056 6.05 

0.0049 6.05 

0.0014 5.19 

Sample Composition: 
K¥i$i&?§ij? PMMI 

(1) Gravel, passing 3-in. and 

&&^S8fti!' %m%mmM $&mi^$8S®8$ 

retained on No. 4 sieve 0.0 % 

(2) Sand, passing No. 4 sieve and 

retained on No. 200 sieve 92.2   % 

(3) Silt size, 0.074 to 0.005 mm 1.8   % 

(4) Clay size, smaller than 0.005 mm 6.1    % 
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MAR 07 '94 12=48 PACE INC. CHB) 714-890-4032 P. 1/5 

5702 Bolsa Avenue (^mi    S.ÖAC^üW 
Mnntinnrnn Beach. CA 92649 \     * Huntington Beach, CA 92649 
TEL: 714 892-2565   FAX: 714 890-4032 

THE   ASSUA«NC£   Of   OUALlT« 0 MV f\V*JDb'       ^ 

Date 

To 

Fax # 

Fax Transmittal Cover Sheet-     3ö?^ 

Total # of Pages (Including This Cover):      *? 

PACE Project No./Department#        :     7^030 3, &2-~ 

Comments        :        __  

If you have questions regarding this fax transmission, please 

Contact:    IklU^A^ Phone:  (714) 892-256$ 

Response Requested?      Yes  No  

5702 Bolsa Avmu« 
Huntington Boacn. CA 8ZM9 
TEL: 714492-2585 
FAX 714-O0-4032 

An Equal Opportunity Emptoyv 



I 
MAR 07 '94 12=50 PACE INC. (HB) 714-890-4032 P. 5/5 



I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MRR 07 '94 12=50 PRCE INC. (HB) 714-890-4032 

3/03/94 PACE 
5:09 PM SOUTHERN CALIFORNIA REGION 

Sample and Analysis Data Entry Form - New sample (a) 

t-.4/b 

PAGEi 

Engineering-science,  inc. 
Mr. Doug Downey 

Project No:  740303.$02 Due Date:     4/03/94 

Client No  :  521022 
: Client Contact, 

Client P.O.  No: 

Sample No:   75 003077.2    Collected Date:     3/02/94  **ro21öOtöd By:  O. A. 
Lab Rec'd Date:    3/03/94 "thecked-In By: GBW   Priority:  4 
Due Date:    3/17/94 ^Sample Desc: EG3-HPB-5   \f 
Bottle Types: GM    GN    GNBT 
Comnt:  WALK P-l     (EGLIN AFB-BIOVENT) Matrix:  SOIL 

Name: 
pH 
Alkalinity,  Total  (Aa CaC03) 
AIR FORCE FAA IRON 
Moisture, Percent 
AIR FORCE AROMATIC VOLATILE ORGANICS 
AIR FORCE TOTAL PETROLEUM HYDROCARBONS 
Nitrogen,  Total Kjeldahl 
Total Phosphate 
Grain size Distribution curve 

Analysis Abbr: 
AF-SPH   \S 
AP-ALK-8   S 
8AFFAA-FE   S 
AF-MOIST      S 
SAF-BTEX-B    \S 
SAF-418.1     \/ 
0~TKN       i/ 
0-P04 S 
O-DISTCXmV  \/ 

PACE, inc.  reserves the right to return all samples at Its discretion. 



I 
f*' 
I 
I 
I 
I 

MAR 07   '94  12=49 PACE  INC.   (HB)   714-890-4032 P. 3/5 

3/03/94 
5:09 PM 

PACE 
SOUTHERN CALIFORNIA REGION 

PASS: 

Sample and Analysis Data Entry Form - New Sample (a) 

Engineering-Science, inc. 
Mr. Doug Downey 
1700 Broadway,  Suite 900 
Denver,  CO.   30290 

303-831-8100 
303-831-8208 

Project Not  740303.502 
Project Manager: 
Manager'a Name: 
Project Type: 
QC Level: 

»; 47 03/94       Cl 

Client No  :  521022 
client Contact 
Address 

Telephone No 
FAX No 

Due Date:    4/03/94      Client P.O. NO: 

MRC Project Name: Eglln AFB 
Melanie R.  concepolon 
L 
B Report Style: M 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Denei  TKN, Phos.,  Soil Class sent to Sequoia Labs. 

sample No:  75 003075.6    Collected Date:    3/01/94 Vcolleoted By:  O. A. 
Lab Rea'd Date:    3/03/94 i/thecked-ln By:  GHW   Priority:  4 
Due Date:    3/17/94 ^Sample Desc: EG3-VW-6-8  W^ 
Bottle Types: GM   GN   GN   BT 

(EGLIN AFB-BIOVENT) Matrix:   SOIL 
Name: 
pH 
Alkalinity, Total  (Aa CaC03) 
AIR FORCE FAA IRON 
Moisture, Percent 
AIR FORCE AROMATIC  VOLATILE ORGANICS 
AIR FORCE  TOTAL PETROLEUM HYDROCARBONS 
Nitrogen,  Total Kjeldahl 
Total Phosphate 
Grain Size Distribution curve 

comnt: WALK P-l 
Analysis Abbr: 

AF-SPH    v" 
AF-ALK-S    \S 
SAFFAA-FE   ^ 
AF-UOIST    >S 
SAF-BTEX-B    *S 
SAF-418.1    *S 
O-TXN      \/ 
0-PO4        * 
O-DISTCURV   ^ 

Sample No:   75 003076.4    collected Date:    3/02/94    Collected By: O. A. 
Lab Rec'd Date:    3/03/94    Checked-ln By: GBW   Priority: 4 
Due Date:    3/17/94    Sample Desc: EG3-MPA-3- 5^ 
Bottle Types:  CM    GN    GN    BT 
Comnt:  WALK P-l     (EGLIN AFB-BIOVENT) Matrix:  SOIL 

Name: 
pH 
Alkalinity,  Total  (As CaC03) 
AIR FORCE FAA IRON 
Moisture, Percent 
AIR FORCE AROMATIC VOLATILE ORGANICS 
AIR FORCE  TOTAL PETROLEUM HYDROCARBONS 
Nitrogen,  Total Kjeldahl 
Total Phosphate [M^ 
Grain size Distribution curve /j,, / 

Analysis Abbr: 
AF-SPU  >S 
AF-ALK-S * 
SAFFAA-FB *S 
AF-MOIST    \/~ 
SAF-BTEX-B   <S 
SAF-418.1      >S 
O-TKN      \S 
0-P04      \S    s- 
O-DISTCURV 

PACE, Inc. reserves the right to return all samples at Its discretion. 
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MRR 07   '94   12=49 PfiCE  INC.    (HB)   714-890-4032 P.2/5 

TK£   iS5U«*NC t    D<    «lllllll 

Dear PACE Client: 

If you have any questions, please contact our client services 
coordinator or me. 

Sincerely/ 

I     The accompanying Sample and Analysis Data Entry form is provided 
to you as a part of the PACE Incorporated Quality Program. 

I     Please review the sample descriptions) and analyses listed for 
each sample.  Should there be any discrepancy between the sample 
.and testS listed and the data you have requested P1*"0 »f^ify 
our Client Service Coordinator immediately at (714) 892-^äbü. 

I     All communications should reference the project number and the 
individual sample number.  Please note the sample due date is for 

m internal use only.  The project due date is the scheduled date 
3     tor completion of your analysis report. 

I     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 

B     receipt. 

1 
I 
I 
I 
I 
I 
I 
I 

Kenneth Faust 
Director 
Southern California Region 

5702 60t» AvM* "~~ 0tf«5«in*Mm.«p*.M«««. Ch*lo,*.lJojth C«*» An Equal Opaortunhy Ern^y« 

TCi • IIOM 2565 'o** Cny, lowi New Tort. New iwt 
S:     Ä032 S« M^UUM. *£*£«»*■. 

KM»! Cuy, ■Masouii Beiwef, uwrMo 

LOJ Ang«le;. Carrtoroia 
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5702 Bolsa Avenue 
Huntington Beach, CA 92649 
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MAR-29-1994     17:07       FROM    PACE   I INCORPORATED TO 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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

Atcn:  Mr. Doug Downey 

Client Reference: Eglin AFB 

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

STraCQWTB&CT   ZlNZVr.VSTS 

INDIVIDUAL PARAMETERS 
Grain Size Distribution Curv« 
Nitrogen, Total Kjeldahl 
Total Phosphate 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Alkalinity, Total (As CaC03) 
Moisture, Percent 
pH 

AIR FORCE FAA IRON 
soil FAA Metals Date Digested 
Iron 

AJ.K FOKCb TOTAL PETROLEUM HYDROCARBONS 
Soil TPH Prep Date 
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 

I 
I 
I 

13038318208  P.02 

PRELIMINARY- 
DATA PENDING 
FINAL REVIEW 

March 29, 1994 
PACE Project Number: 740307502 

75 0031647 
03/03/94 
03/07/94 
EG2-W-3' 

MDL METHOD  DATE ANALYZED 

SEE ATTACH ASTM D422 03/1S/94 

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) 03/16/94 

PERCENT 6.0 D2216 03/09/94 
PH UNITS 8.2 

03/16/94 

SW3045 

SW7380 

03/10/94 

MG/KG 200 2560 

03/12/94 

E418.1 

03/21/94 

MG/KG 133 2210 

SW8020 

03/14/94 

MG/KG 5.3 10 03/08/94 

MG/KG 5.3 21 03/08/94 
MG/KG 5.3 24 03/08/94 

MG/KG 7.4 72 03/08/94 

PERCENT 94 
4 

3/8/94 
10000 

03/08/94 
03/08/94 

03/08/94 

03/08/94 



_     MAR-29-1994 17:07  FROM PACE INCORPORATED TO 13033318203 P. 02 

PRELIMINARY- 
^ DATA PENDING 

FINAL REVIEW 
Engineering-Science, Inc. March 29, 1994 

■ 1700 Broadway, Suite 900 PACE Project Number: 740307502 

" Denver, CO 80290 

• Aten:  Mr. Doug Downey 

Client Reference: Eglin AFB 

■ PACE Sample Number: 75 0031647 
' Date Collected: 03/03/94 

Date Received: 03/07/94 
■ Client Sample ID: EG2-VW-3' 
H Parameter Units MDL METHOD  DATE ANALYZED 

ä SUBCONTRACT &NAT.YSTS 

~ INDIVIDUAL PARAMETERS 
Grain Size Distribution Curv« SEE ATTACH ASTM D422 03/16/91 

»Nitrogen, Total Kjeldahl mg/kg 43 ND         351.3 03/16/94 
m Total Phosphate mg/kg 1.1 28        365.1 03/17/94 

tm  INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Alkalinity, Total (As CaC03) MG/KG 42 354       SM403(M) 03/16/94 

■ Moisture, Percent PERCENT 6.0       D2216 03/09/94 
»pH PH UNITS 8.2         SW9045 03/10/94 

m AIR FORCE FAA IRON SW7380 
1 soil FAA Metals Date Digested 03/16/94 

Iron MG/KG 200 2560 03/21/94 

■ AlK yORCB TOTAL PETROLEUM HYDROCARBONS E418.1 
* Soil TPH Prep Date 03/12/94 

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

I ORGANIC ANALYSIS 

SW8020 • AIR FORCE AROMATIC VOLATILE ORGANICS 
B Benzene MG/KG 5.3 10 03/08/94 

Toluene MG/KG 5.3 21 03/08/94 
Ethylbenzene MG/KG 5.3 24 03/08/94 

■Xylenes, Total MG/KG 7.4 72 03/08/94 
™ a,a,a-Tri fluorotoluene PERCENT 94 03/08/94 

Instrument ID # 4 03/08/94 

wsoil Prep Date 3/8/94 03/08/94 
Dilution Factor 10000 03/08/94 



MAR-29-1994 17:08  FROM PACE INCORPORATED 

Mr. Doug Downey 
Page  2 

Client Reference: Eglin AFB 

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

TO 13038318208       P.03 

PRELIMINARY. 
DATA PENDING 
FINAL REVIEW 

March 29, 1994 
PACE Project Number: 740307502 

75 0031655 
03/04/94 
03/07/94 
EG2-VMPA- 

MDL   39'  METHOD DATE ANALYZED 

SUBCONTRACT ANALYSIS 

INDIVIDUAL PARAMETERS 
GT-ain Si ^e Di istribution Curve 
Nitrogen, Total Kjeldahl 
Total Phosphate 

INORGANIC ANALYSIS 

SEE ATTACH ASTM D422 03/16/94 
mg/kg 43 ND         351.3 03/16/94 
mg/kg 1.1 29         365.1 03/17/94 

INDIVIDUAL PARAMETERS 
Alkalinity, Total {As CaC03) 
Moisture, Percent 
pu 

AIR FORCE FAA IRON 
Soil FAA MeUu.lu Date Digested 
Iron 

AIR  FORCE  TOTAL  PETROLEUM ÜXIJKUOIKBUMS 
Soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALYSIS 

MG/KG 
PERCENT 
PH UNITS 

MG/KG 

MG/KG 

42 

20 

134 

ND 
7.0 
6.6 

SM403(M) 
D2216 
SW9045 

03/16/94 
03/09/94 
03/10/94 

03/16/94 
135 

SW7380 

03/21/94 

03/12/94 
3370 

E418.1 

03/14/94 

AIR FORCE AROMATIC VOLATILE ORGANICS 
Benzene MG/KG 0.067 0.15 
Toluene MG/KG 0.067 0.19 
Ethylbenzene MG/KG 0.067 0.40 
Xylenes, Total MG/KG 0.094 2.5 
a,a,a-Trifluorotoluene PERCENT 79 
Instrument ID # 4 

Soil Prep Date 3/8/94 
Dilution Factor 125 

SW8020 
03/08/94 
03/08/94 
03/08/94 
03/08/94 
03/08/94 
03/08/94 

03/08/94 
03/08/94 



MAR-29-1994  17=08  FROM PRCE INCORPORATED 

Mr. Doug Downey 
Page  3 

Client Reference: Eglin AFB 

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

TO 13038318208  P.04 

PRELIM/NARY- 
DA i A PENDING 

M^ch 2%r±M- REVIEW 
PACE Project Number: 740307502 

75 0031663 
03/04/94 
03/07/94 
EG2-VMPB- 

MDL   2-4'       METHOD DATE ANALYZED 

SUBCONTRACT ANALYSIS 

INDIVIDUAL  PARAMETERS 
Grain  Si sift nisr.r-ibufcion  Curve* 
Nitrogen,  Total Kjeldahl 
Total Phosphate 

INORGANIC ANALYSIS 

SEE ATTACH ASTM D422 03/16/94 
mg/kg 43 ND         351.3 03/16/94 
mg/kg 1.1 15        365.1 03/17/94 

INDIVIDUAL PARAMETERS 
Alkalinity, Total (As CaC03) 
Moisture, Percent 
pH 

AIR FORCE FAA IRON 
Swil FAA MCLAIJ» D*L« Diy»*J»Usd 
Iron 

AIR  FORCE   TOTAL  PETROLEUM HXiJKOCAKbUNb 
Soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALYSIS 

MG/KG 43 128 SM403 (M) 03/16/94 

PERCENT 7.6 D2216 03/09/94 
PH UNIT3 7.6 

03/16/94 

SW9045 

SW7380 

03/10/94 

MG/KG 170  . 2100 

03/12/94 
E418.1 

03/21/94 

MG/KG 270 6610 03/14/94 

AIR 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 

Soil Prep Date 3/8/94 03/08/94 
Dilution Factor 5000 03/08/94 



MAR-29-1994 l?s08  FROM PftCE INCORPORATED TO 

Mr. Doug Downey 
Page  4 

Client Reference: Kglin AFB 

These data have been reviewed and are approved for release. 

13038318208  P. 05 

PRELIMINARY: 
OATA PENDIHG 

March 29,FlML REVIEW 
PAGE Project Number: 740307502 

Kenneth D. Faust, 
Southern California Regional Director 



MAR-29-1994  17:09  FROM PACE INCORPORATED TO 13038318208  P.06 

£*fMlNARY: 
Mr. uoug uowney ru«i«via« *■«•-^>— ~-, ^?  >      *"0/A/Q 
page  5 for pages  1 through  4      PACE Proje*fci',i^^€rpi.403675W 

',4 
Mr. Doug Downey FOOTNOTES March 29, 3,994"^ 

Client Reference: Eglin AFB 

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



I MAR-29-1994  17=09  FROM PACE INCORPGkfiTED TO 13038318208  P.07 



MAR-29-1994 17:10  FROM PACE INCORPORfilED TO 1303831820S  P.08 

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

Attn:  Mr. Doug Downey- 

Client Reference: Eglin AFB 

PACE Sample Number: 
Date Collected: 
Date Received: 

Parameter 

PRELIMINARY. 
WTA PENDING 

, FMAt REVIEW March 29 
PACE Project Number: 740303S02 

75 0030756 
03/01/94 
03/03/94 
EG3-VW-6-8 

Units MDL METHOD DATE ANALYZED 

SUBCONTRACT ANALYSIS 

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

INORGANIC ANALYSIS 

SEE ATTACH ASTM D422 nVi«/94 
mg/kg 40 ND         351.3 03/16/94 
mg/kg 1.1 35         365.1 03/17/94 

TNnTVTnTTAT.   PaRÄMRTRT3S 

Alkalinity, Total (As CaC03) 
Moisture, Percent 
pH 

AIR FORCE FAA IRON 
Soil FAA Metals Date Digectcd 
Iron 

AIR FORCE TOTAL PETROLEUM HYDROCARBONS 
soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALYSIS 

AIR FORCE AROMATIC VOLATILE ORGANICS 
Benzene 
Toluene 
Bthylbenzene 
Xylenes, Total 
a,a,a-Trifluorotoluene 
Inscrument ID  # 

Soil Prep Date 
Dilution factor 

MG/KG 43 331 SM403(M) 03/16/94 
PERCENT 6.9 D2216 03/09/94 
PH UNITS 8.1 

03/03/94 

SW904S 

SW7380 

03/10/94 

MG/KG 21 240 

03/08/94 
5418.1 

03/09/94 

MG/KG 513 15800 

SW8020 

03/08/94 

MG/KG 0.54 ND 03/08/94 
MG/KG 0.54 15 03/08/94 
MG/KG 0.54 3.3 03/08/94 
MG/KG 0.75 26 03/08/94 
PERCENT 60 

4 

3/8/94 
1000 

03/08/94 
03/08/94 

03/08/94 
03/08/94 



MßR-29-1994 17:10  FROM PACE INCORPORATED 

Mr. Doug Downey- 
Page  2 

Client Reference: Eglin AFB 

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

SUBCONTRACT ANALYSIS 

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

INORGANIC ANALYSIS 

Units 

TO 1303S31820S  P.09 

PRELIMINARY: 
DATA PENDING 

fc     FINAL REVIEW 
March 29, 1994 
PACE Project Number: 740303502 

75 0030764 
03/02/94 
03/03/94 
EG3-MPA-3- 

MDL    5 METHOD  DATE ANALYZED 

SEE ATTACH ASTM D422 03/16/94 
mg/kg 42 120       351.3 03/16/94 
mg/kg l.l 18         365.1 03/17/94 

TNr>TVTrx.TaT. PAPAMRTKR-S 
Alkalinity, Total (As CaC03) 
Moisture, Percent 
pH 

AIR PORCE FAA IRON 
Soil FAA Mctalo Dace Digested 
Iron 

AIR FORCE TOTAL PETROLEUM HYDROCARBONS 
Soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALYSIS 

MG/KG 42 253 SM403 (M) 03/16/94 
PERCENT 5.8 D2216 03/09/94 
J?H UNITS 8.2 

03/09/94 

SW9015 

SW7380 

03/10/94 

MG/KG 40 620 

03/08/94 
E418.1 

03/09/94 

MG/KG 490 12100 03/08/94 

AIR FORCE AROMATIC VOLATIIiE ORGAWICS SW8020 
Benzene MG/KG 2.6 ND 03/08/94 
Toluene MG/KG 2.6 22 03/08/94 
Ethylbenzene MG/KG 2.6 14 03/08/94 
Xylenes, Total MG/KG 3.7 88 03/08/94 
a,a,a-Trifluorotoluene PERCENT 88 03/08/94 
instrument ID # 4 03/08/94 

Soil Prep Date 3/8/94 03/08/94 
Dilution Factor 5000 03/08/94 



MAR-29-1994 17:10  FROM PACE INCORPORATED TO 

Mr. Doug Downey 
Page   3 

Client Reference: Eglin AFB 

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

13038318208  P. 10 

PRELIMINARY: 
DATA PENDING 
FINAL REVIEW 

March 29, 1994 
PACE Project Number: 740303502 

75 0030772 
03/02/94 
03/03/94 
EG3-MPB-5 

METHOD DATE ANALYZED 

SUBCONTRACT ANALYSIS 

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

INORGANIC ANALYSIS 

SEE ATTACH ASTM D422 03/1ß/<>4 
mg/kg 43 83        351.3 03/15/94 
mg/kg 1.1 46        365.1 03/17/94 

INDIVIDUAL PARAMETERS 
Alkalinity, Total (As CaC03) 
Moisture, Percent 
pH 

AIR FORCE FAA IRON 
Coil FAA Metals Date Digested 
Iron 

AIR FORCE TOTAL PETROLEUM HYDROCARBONS 
Soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALYSIS 

MG/KG 
PERCENT 
PH UNITS 

MG/KG 

MG/KG 

43 

81 

10.6 

321 
7.1 
8.2 

03/09/94 
1160 

03/08/94 
848 

SM403 (M) 
D2216 
CW5045 

SW7380 

E418.1 

03/16/94 
03/09/94 
03/10/94 

03/09/94 

03/03/94 

AIR FORCE AROMATIC VOiiATlijJB UKliANi.CS SW8020 
Benzene MG/KG 2.7 ND 03/08/94 

Toluene MG/KG 2.7 5.1 03/08/94 
Bthylbenzene MG/KG 2.7 4.5 03/08/94 
Xylenes, Total MG/KG 3.8 29 03/08/94 
a,a,a-Trifluorotoluene PERCENT 91 03/08/94 
Instrument ID # 4 03/08/94 

Soil Prep Date 3/8/94 03/08/94 
Dilution Factor 5000 03/08/94 



F 
MflR-29-1994     17:11       FROM    PACE   INCORPORATED TO 1303S31S20S      P.11 

PRELIMINARY- 
DATA PENDING 

March 29,Fi$AL   REVIEW Mr. Doug Downey- 
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 



MAR-29-1994  17=11  FROM PACE INCORPORATED TO 13038318208  P.12 

PRELIMINARY: 
u      DATA PENDING 

Mr. Doug Downey FOOTNOTES March 29, E%?A/ii  Br-\ * 
Page  5 for pages  1 through  4      PACE Project:'tranceznuV^^!^2 

Client Reference: Bglin AFB 

MDL    Method Detection Limit 
ND     Not detected at or above the MDL. 
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MflR-29-1994     17=11       FROM     PACE   INCORPORATED TO 1303831820S  P.13 
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I        MAR-29-1994 1S=24  FROM PACE INCORPORATED TO 14042352500  P.01 
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hAR-29-1994 16=25  FROM PACE INCORPORATED TO 14042352500  P.02 

Engineering-Science, lac. 
1700 Broadway, Suit« 900 
Denver, CO 80290 

Attn:  Mr. Doug Downey- 

Client ftsfereaeat Bglin AFB 

PACB Sample Number: 
Date Collected: 
Date Received: 

Parameter 

PRELIMINARY- 
DATA PENDING 

. FINAL REVIEW March 29 
PACS Project Number: 740303502 

75 00307S6 
03/01/94 
03/03/94 
E33-W-6-8 

ttaita MDL METHOD DATE ANALYZED 

SUBCONTRACT ANALYSIS 

INDIVIDUAL PABAMBTBRS 
Grain Size Distribution Curve 
Nitrogenr Total Kjeldahl 
Total Phosphate 

INORGANIC ANALYSIS 

SEB ATTACH ASTH 13433 03/1S/94 
mg/kg 40 HD         351.3 03/16/94 
nig/kg l.i 35        365.1 03/17/94 

INDIVIDUAL PARfiMRTRRR 
Alkalinity, Total (AS CaC03) 
Moisture, Percent 
pw 

AIR FORCB FAA IRON 
Seil EAA Metal« Data Digested 
Iron 

AIR FORCE TOTAL FETROLBOM HYDR0CAR8OH8 
Soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALYSIS 

MQ/KG 
IBRCBNT 
PH UNITS 

43 331 
6.9 
8.1 

SM403(M) 
D221S 
SW9045 

03/16/94 
03/09/94 
U.i/10/94 

MQ/KG 21 
03/09/94 
240 

SW7380 

03/09/94 

MCJ/KC 513 
03/08/94 
15800 

B418.1 

03/08/94 

AIR FORCE AROMATIC VOIATXLE OKÜAM1CS 
Benzene MQ/KO 0.54 ND 
Toluene KQ/KQ 0.54 15 
Ethylbwuxene M0/K0 0.54 3.3 
Xylenes, Total MO/KB 0.75 26 
a,a,a-Trifluorotoluane PERCENT 60 
rimtrument IU # 4 

Soil Prep Date 3/8/94 
DiluLluu factor 1000 

SW8020 
03/08/94 
03/08/94 
03/08/94 
03/08/94 
03/0R/94 
03/08/94 

03/08/9d 
03/08/94 



MW3-29-1994  Iß:25  FROM PACE INCORPORATED TO 14042352500 P. 03 

PRELIMINARY: 
DATA PENDING 

Wr. Doug Downey March 29,™4^- REVIEW 
Page  2 PACE Project Number: 740303502 

Client Rexerence: Eglin AFB 

PACE sample Number: 75 0030764 
Data Collectedi 03/02/94 

Date Raaeived: Q3/Ö3/S4 

Client Sample ID: EG3-MPA-3- 
Parameter Unit« MDL 5 METHOD DATS ANALYZED 

SUBCONTRACT ANALYSIS 

INDIVIDUAL PARAMETERS 
Grain Size Distribution Curve SEE ATTACH ASTM D422 03/1S/S4 
Nitrogen, Total Kjeldahl mg/kg 42 120 351.3 03/16/94 
Total Phosphate mgr/kg 1.1 18 365.1 03/17/94 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Alkalinity, Total (A» CaC03) MS/KG 42 253 SM403 (M) 03/16/94 
Moisture, Percent PERCENT 5.8 D2216 03/09/94 
pH PK TBfflTfi 0.2 SW9045 03/10/1*4 

AIR FORCE PAA IRON SW7380 
Soil FAA Metals Dafc« nlgeatad 03/09/9* 
Iron MQ/KG 40 620 03/09/94 

AIR PORCE TDTAT. PHTROLSUM KHJROCARBOUÖ E418.1 
Soil TPE Prep Date 03/08/94 
Total Petroleum Hydrocarbons MQ/KG 490 12100 03/08/94 

ORGANIC ANALYSIS 

AIR FORCE AROMATIC VOIATIIiH OROANIC3 SW8020 
Benzene M5/R3 2.6 ND 03/08/94 
Toluene MS/KG 2.6 22 03/03/94 
Ethylb*rvx«ao IW/KO 2.6 14 03/08/94 
Xylenea, Total MG/KG 3.7 88 03/08/94 
a,a,a-Trifluorotoluene PERCENT 88 03/08/94 
instrument 2D # 4 03/08/94 

Soil Prep Date 3/8/94 03/08/94 
Dilution Facto* 5000 03/0B/94 



httR-29-1994     16=2S       FROM    PACE   INCORPORATED TO 

Kt. Doug- Downey 
Page  3 

Client Reference: aglin AFB 

PACE Sanvpl« Numbed: 
Pate Collected: 
Date Received: 
Client sample ID: 
Parameter 

SUBCONTRACT ANALYSIS 

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

INORGANIC ANALYSIS 

Units MDL 

14042352500  P.34 

PRELIMINARY: 
DATA PENDING 
FINAL REVIEW 

MarcSi 29, 1994 
PACE Project Numberi 740303502 

75 0030772 
03/02/94 
03/03/94 
BG3-MPB-5 
  METHOD DATS ANALYZED 

SRR »TTACH A9TM D432 03/1S/94 
mg/kg 43 . 83         351.3 03/16/94 
mg/Jcg 1.1 4S         3*5.1 03/17/94 

INDIVIDUAL PARAMETERS 
Alkalinity, Total (As CaC03) 
Moisture, Percent 
pH 

AIR FORCE FAA IROH 
Soil FAA Metals Date Diff<=i«t.ed 
Iron 

AIR  FORCE  TOTAL  PfcTROLBOM HYDROCARBONS 
Soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALY3IS 

MG/KS 
PERCENT 
»H UHTTfi 

43 321 
7.1 
0.2 

SM403 <M} 
D321S 
OT9043 

03/16/94 
03/09/94 
ÜJ/10/94 

MG/105 81 
03/09/94 
1160 

SW7380 

03/09/94 

MG/KG 10.6 
03/08/94 
848 

E418.1 

03/08/94 

ATT? FORCE AROMATIC VOLATILD ORGANICS 
Benzene MO/KG 3.7 HD 
Toluene Kfl/RG 2.7 5,1 
Sthylbanx«no M3/KG 2.7 4,5 
Xylenes, Total W5/R3 3.8 29 
a,a,a-Trifluorotoluene PERCENT 91 
Instrument ID # 4 

Soil Prep Date 3/8/94 
Dilution F*ofcoir 5000 

SH8020 
03/08/94 
03/08/94 
03/08/94 
03/08/94 
OV08/94 
03/08/94 

03/OB/S4 
03/08/94 
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PRELIMINARY: 

SJE? PENDING 
Kc. no^ ixwney March 39,'lA/$L   REVfH^V 
Page      4 PACE Project MXnriber:  740303502 

Client Reference:  Eglln AFB 

These data have been reviewed and are approved for release. 

Kenneth D.  Faust, 
Southern California Regional Director 
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Mr. Doug DOnmey 
Pag*  5 

Client Reference: Bglin APB 

FOOTNOTES March 29, 
for pages  1 through  4      PACE Proj 

PRELIMINARY. 
DATA PENDING 

MDL     Method. Detection Limit 
ND     Not detected at or above the MDL. 
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SEQUOIA ANALYTICAL LABORATORY 
Partie]« 31» Dlrtribution by fttwndHydr 

SIEVE TCST 
A Total WBigM at iufnplt: 

B. Waightratalned in No.10 sisvs: 

Crt patdhg No.10 slow: 

«MMttriferwnlgM 

ntalMtf in a HfelOal«*, 

170.03 

100.00 

IWethwl; ASTMD42»63 
ArwryzKT: afiB/w 

Lablt>.  8409833-01 
cfartD:  EG3-VW-6-8 

Gon^o DpicripBon: Son. 

STEVE IIZK 

WEIGHT 

nrrMHEDto 

CUMULATNE      CUMULATIVE 

»ffeTAIHEB     |-*MMM« 

1 1/2 in 0.00 0.00 jo.oo 100,00 

3Aln 0.00 0.00 O.00 100.00 

Ha 4 0.00 0.00 0.00 100.00 

Nü.10 0,00 0.00 0.00 100,00 

Ho. 200 171.0» S4.50 ss.co 4,47 

HYDBOMETCHT1ST 

EL4P3EO 

"FK«<min> 

TEMP. 

f-deOR 

IHTOROMETW 

IBEADWQM 

loCRRECTfiD 

^ 

PARTiei£ 

1 20 14 10 14.7 0.G370 

8 20 14 10 14.7 0.0234 

10 30 8 4 18.1 0.0170 

15 20 ■3 * 15.0 aoi» 

at 20 7 3 IfiS 0.0109 

40 20 7 S 16.» 0.00*6 

w 20 7 3 15.B O.OO70 

•a 29 7 3 15.« Ö.00B7 

1» SO 7 3 18.* o.ooso 
1440 SO 7 3 15.8 anni4 

W«|ght of BO|I w«d kl hydromster to»1 (D;: 

Hy4tti**pia mototun »rrsetfan ftwtor (Q): 

Sp«cHiegr«v*y (Amimd): 

DItpwtlnfl öflBjrt «Mmcflon factor (E); 

Mrärcuc ocireotten faetor ff); 

T«np7Sp«o, gravity dapandant owrttnt <K): 

119 

£.65 

0.01383 

Formula«: 

kSUSPENDED 

8.7 

«.7 

3.5 

3.5 

ce 
fi.« 

2,« 

2.« 

2.« 

„ 9.« 

R-H-E-F 

p = (nrw)ioo 
W-fLxt00VC 
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Mahod: ASTMD42243 
AiutyzwJ: View 

UdblO:  8*03623-01 

Graph of Acquired Data 
U.i.tMMWHiWMM' 

£ 

i 
at 

! 
* 

0-0fr| 0.01 
Qlreln Dkmwter {mm) 

Clay SJttSb« 

PI ma 

Rnt (MCDumCori 

Sand 

100 

no»    OMff 

Grant 
CofaMoa 

ifr ig Data: | 

»»art. Wain. 

Omm) 

Psroant 

37.5 100.00 

9.5 100.00 

4.5 100.00 

2 100.00 

0.127 4,47 

o.oaro jt/a 

0.OZ34 «.70 

0-0170 3.49 

0.0139 3.4» 

0.0108 2.61 

U.VXWD 2-51 

O.0O70 a.ei 
0.0057 a.ei 
Ö-OÖ50 E.61 

0.0014 Ml 

fflBMffiiflllSMM j |P ^^^P^M^ft^^^^P^SS 
(1} Gww». pawing 9*. and 

ratajnad on NO. 4 iiavo <V0 % 

&3 Gartd. pasting No.« tiav» and 

ratoinid on No. 200 slm B5.6  % 

O) sm dzB. 0.074 to 0.009 mm 1J»   * 

(4) Clay ab», «nail« ttwn 0.0O5 mm 2.B   % 



I MOR-29-1994 16=28  FROM PACE INCORPORATED TO 14042352500  P.09 

SEQUOBA ANALYTICAL LABORATORY- 

Ü I 

SfeVETEST 
A. T«»l vwsfgh*«* aampto: 

9. Woäght nrtafewd in No.10 stevw 

C. % paa&tQ No.10 eiövs: 

Steve teat tar wätgfcl 

retained In a Ste.10 sterna. 

Partksla 9lzo DteiiHn«ltoi by Stew and Hytiro3|gteir 

ftfcfrrod 

Lab©: 

yi«/o& 

S4G3S23-02 

1S0.1« 

0.47 

99.64 

Cte*©;  EG3-MFA-3-5 

SW*pJ» Docerfptfen: 3CIL 

OCVCCHC 

1 T/2h 

3/ftin 

No. 4 

No.10 

No. 900 

WHGHT 

aoo 
aoo 
0.00 

0.47 

119.S7 

IWrAMED 

0.00 

0.00 

0.00 

0.3« 

«7.83 

CUMULATIVE 

bog 
0.00 

0.00 

<>M 
^♦■S?.. 

CUMULATIVE 

100.00 

103.00 

100.00 

88.34 

n.» 

1 
si 

if 

I 
Ü m 

HVpgiQiflEreaTggT 

PAHTTCLE 1   ELAPSED 

| TIMS (mir^ 

TEMP. -rrOROMETEF 

READING <y^ 

OOffffEOTED 

REACWapjl 

2 20 18 14 U 0.0361 

3 SO 17 13 1*2 O.0E&Ü 

10 20 15 11 1*J5 aoi©4 

IB 20 14 10 U.7 0.0138 

25 90 13 » 14a n.oios 

40 SO 12 s 18 0.OBBA 

«0 20 11 7 152 0.00ÖS 

80 20 11 7 155 0.0056 

120 20 10 t 15.3 0.0048 

1440 20 a 4 13.« 0.0014 

91 si P 

1 

Vtaigffi srf w« used in hydrometer tot (D); 

HyäröSöOpiö fnöwtuni oornartian factor (Q): 

spBojiia gravity (Awunred); 

Disposing ag*nt carnsefiöri fftctar (E): 

Mmteeus owracBen teaar (F): 
T«np./SpäA. flrövSy döpandant oorsslant (K): 

113  g 

2.65 

Jl_ 
0.01868 

Ä* 

FOTmuJ&K 

% SUSPENDED 

<?>     .... 
12.1 

11.3 

*B 

H-M-B-F 

P = (H/W}1C9 

W»fJ»1B0)/E 

J m DsG 

8.7 

7.8 

e.s 
9.1 

6.1 

.4L 
-4L 
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Afwüywd: S/1«*4 
Lab JO. »403823-03 

Graph of Acquired Data 

10Ö1 ti!?.?»?ltff^^f*?SI»» ^ 3f v ,   y   > 

et 
E 

3« 

0.001 
I n HI   ■' i      iii mi 

0.01 0.1 
Grain Diameter (mm) 

100 

... 1           1 r           ,.... 1 

Clay Sizes SitSizns Fins 1 Median Icüaw Fir» 1   Coarss 
d^zfotas 

PW190 awd <inw^ 

EX5 

PvtOUnJ Pättttrt 

ätBfwneM 

37.5 100.00 

8.6 100.00 

*» lOono 

a ».«4 

0.127 11 72 

0.Q3S1 12.18 

0.0230 11.S6 

0.018* »33 

0.01 S5 &«e 

0,0105 7.90 

0.0084 9.99 

o.ooes &M 

O.0OS6 fl,W 

0.0049 3.20 

0.0014 3.47 

(1) «ravd, p*Mmg a-in. «nd 

refegpad on No. 4 sieve 
(E) Swsl, pwsftifl No-4 *»m and 

retejn«d on Ma SOS säva 

(3) 3ät ESMS, 0.07$ ID 0.005 mm 

(*) Ctay size, smaBar *»n 0.009 mm 

0.0  % 

«85   % 

8.5  * 
6.2   * 

Ü Si 

ssa&aeisü 
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1 

1 
SEQUOIA ANALYTICAL LABDEJATOfflL 

Partld* 81M Dfatrlbwtkrtti 

SIEVE TE&T 
A. Total wsigrrtc* eampl«* 
B. WB^ht ratsin*d in No.10 sisv« 

C. % pawing No.10 &w. 

8?<m> »not far «eight 

retained tn a No.10 «tare» 

Mated: ASTMWaaKS 

AndyaeA afi(W84 
LsfcH*   9*08883-« 

EG3-MPB-5 

846.94 

01 

M-flS 

CSarrttO 

Sample DpaaiH0»^11 3°n- 

I 
H 

i 
I 
m 

H 

I 
I 
1 

aevEMZE 

WEKäHT 

RETAINED«) 
*  1 

RETAINED 

CUMULATIVE 

|   »rtfTMNED 

CUMULATIVE 

11/ah 0.00 0.00 0.00 100.00 

a/*in 0.00 0.00 0.00 loo.oo 

No. 4 0.00 0.00 0.00 100.00 

Na 10 0.10 0.04 0.04 90.88 

NO. ZOO ZZ1.1V »A4 «».»8 iq-OS 

HYDROSaSTERT^BT 

BAPSEO 

TlYfctrrai) 

T6MP. 

|             ii imn^ 

HYDRDMETSl 

Ktrtumsa (rij 

COH5EOTED 

HSAO»«!(R> M 

WWTJCLE 

cmnmm 

2 SO 17 13 14.3 0.0384 

8 20 17 13 14.2 0,0550 

10 20 IS 11 14.5 0.0144 

is 20 14 10 14.7 0.0138 

£9 20 19 0 1*-B Ü.CHÖG 

40 90 T2 » 16 aoo«4 

«0 20 12 0 15 0.0083 

«0 20 11 7 152 0.00S4 

120 £0 10 9 15.3 0.0049 

1      144« JO » 4 1S.0 0.0O14 

7.S 

7.0 

7.0 

«.1 

5.2 

s.» 

Watght of «al ua«d in hydrometer test (D): 

Hydroscopfemotoaji»oorT«ct)on factor 5G): 

3pociJic gravity (Asctanod): 

Diaperaing agan* «ormoWon ftwte«- (E): 

Msniswif ©orrodten tactw (F): 
Tö«1p./8|Jäa. öifcvfty döperWteirt oorotont (jq: 

115 

2.65 

1 

0.013« 

Fcwnsflss: 
R-H-E-F 

P -> {H/W}10O 
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MAR-29-1994 16=29  FROM PACE INCORPORATED TO 14042352500 P. 12 

11 

Lab ID: M«ffl3«_ 

Graph of Acquired Data 

0.001 
li HI I    III Ulli 

0.Q1 0-1 1 

Groin cXamotor (mm) 

CtaySfew 

nnea 

S Graphing Data? 

ParLDtsft). 

(mm) 

Pwc«nt 

37.5 100.00 

9.5 100.00 

4.5 100.00 

2 w^e 
0,127 1G.02 

0.0964 11.30 

0.0230 11.30 

0.01« 9.56 

0.0139 8.80 

0.0105 7.«a 
Ö.0064 «*5 

o.ooss «as 

p.0059 6.08 

0.0049 3J22 

0.0014 3.48 

sat fine ModfumOoari 

sarwJ 

frr»      Cosrsa 

Sraresl 
OsbMn 

f() Grwst, paaslngSJn. and 

mtmmni on Mo. 4 ftJav« 

(2) Sand, p*»ing No. * stows and 

nsiamsd on Na. S00 «ew 

»J 8tt «b«. 0074 to 0.005 mm 

(4>C3«yeb* »mdlwIbonO.ooSmm 

ao % 

go.0  % 

4.8  % 

6.Z   % 

jjjl 

§ 
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i 

as 

JS8& 

Engineering-Science, Inc. 
1700 Broadway, Suite 900 
Denver, no  00590 

Attn:  Mr. Doug Downay 

Client Reference: Eglin AFB 

PACE S«mplo Mumbeirj 
Date Collected» 
Dace Received: 
Client S#mpl« TD: 
parameter 

GUDCONTKACT ANALYSIS 

INDIVIDUAL PARAMETERS 
Grain Sire Diaerii-ation Cu^-a 
Nitrogsn, Total Kjeldahl 
Total Phosphat« 

INQRGAtnC ANALYSIS 

INErlVIDORIi PARAMETERS 
Alkalinity, Total (Aa CaC03) 
Moisture, Percent 
pü 

AIR FORCE FAA IRON 
Soil FAA Metals Date Digested 
Iron 

AIR FORCE TOTAL PETROLEUM HYDROCARBONS 
Soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALYSIS 

AIR FORCE AROMATIC VOLATILE ORGAHICS 
BeözÄüÄ 
Toluene 
Ethylbenzene 
Xylenes, Total 
a,a,a-Trifluorotoluane 
Instrument ID # 

Soil Frfip Date 
Dilution Factor 

units 

140423525B0  P.14 

PRELIMINARY: 
DATA PENDING 
FINAL REVIEW 

March 25, 1994 
PACE Project Number: 740307502 

7S 0031647 
03/03/94 
03/07/94 
EG2-VW-3' 

MDL METHOD DATS ANALYZED 

SEE ÄTmCH ASTW D423 OV»*/«*« 

mg/kg 43 RD        351.3 03/16/94 

mg/kg 1.1 28        365.1 03/17/94 

MG/KG 
PERCENT 
P3 OTIT5 

42 354 
6.0 
8.2 

SM403<M) 
D2216 
SW9Q-1S 

03/16/34 
03/09/94 
03/10/94 

SW7380 

MG/KG 200 35S0 

«41»,1 

03/21/54 

MG/KG 133 

03/12/94 
2210 

SW8020 

03/14/94 

MG/KG 
MG/KG 
MG/RG 

MG/KG 
PERCENT 

5.3 
S.3 
5.3 

7.4 

10 
21 
24 

72 
94 
4 

3/8/94 
10000 

03/08/94 

03/08/S4 
03/08/94 
03/08/94 

03/08/94 
03/08/94 

03/08/94 
O3/0S/94 

si 
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1 
I 
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SB 

m 

1 
I 

Mr. Poug Downey 
Page  2 

Client Reference: Eglin AFB 

PACE Sampl* Nurrfosr: 
Date Collected: 
Date Received: 
Client Sample ID i 
Parameter 

gUDCOIOTRAG^ AKALYSIS 

INDIVIDUAL PARAMETERS 
Grain Size Distribution Curve 
Nitrogen, Total Kjeldahl 
Tocal Phosphat« 

INORGANIC ANALYSIS 

1NU1V1JJUAL   iJAKAMSTERS 

Alkalinity, Total (As CaC03) 
Moisture, Percent 
pH 

AIR FORCE FAA IRON 
Soil FAA Metals Date Digested 
Iron 

AIR FORCE TOTAL PETROLEUM HYDROCARBONS 
Soil TPH Prep Date 
Total Petroleum Hydrocarbons 

ORGANIC ANALYSIS 

AIR FORCE AROMATIC VOLATILE ORGANIC« 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 
a,a,a-Tri£luorotoluene 
Instrument ID ft 

Soil Prep Date 
Dilution Factor 

uttics 

mg/kg 
mg/kg 

MS/KG 
PERCENT 
PB UNITS 

MG/KG 

MG/KG 

TO 14042352500  P.15 

PRELIMINARY- 
DATA PENDING 
fi'MAL REVIEW 

March 2$, 1994 
PACK project Numbers 740307502 

73 0031655 
03/04/94 
03/07/94 
£G2-VHPA- 

MDL   3V  METHOD, DATS ANALYZED 

SEE ATTACH ASTM D422 O?/"!*/1" 
43 ND 351.3 03/16/94 
1.1    29        365,1      03/17/34 

42 

20 

134 

ND 
7.0 

SM403 CM) 
D2216 
SWS045 

9W7380 

03/16/94 
03/09/54 
03/10/S4 

03/16/94 
135 

E418.1 

03/21/94 

03/12/94 
3370 03/14/94 

SW8020 

MG/KG 0.067 0.15 
MG/KG 0.0S7 0.19 
MG/KG 0.067 0.40 
MG/KG 0.094 2.S 
PERCENT 79 

4 

3/8/94 
135 

03/08/94 
03/08/94 
03/08/94 
03/08/94 
03/08/94 
03/08/54 

03/08/94 
03/08/94 
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1 
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m m 

I 

f 

I 
I (Si 

s «If 

I 
ü 

E 

flS 

1 

1 

Mi1. Doug Downey 
Page  3 

Client Reference: E^lia AFB 

PACE sampl* Number: 
Date Collect«d: 
Date R<ae«ived: 
ciisnt sampl« ID< 
Parameter 

gPBCOMTEACT ANALYSIS 

INDIVIDUAL PARAMETERS 
Grain Cioc Distribution Curva» 
Nitrogen, Tot&l Kjeldahl 
Total Phosphat« 

igp&aaiac ANALYSIS 

INDIVIDUAL PARAMETERS 
Alkalinity, Total (As CaC03) 
Moisture, Peraent 
pH 

AIR FORCB FAA IROK 
Soil FAA Metals Date Digested 
Iron 

AIR FORCE TOTAL PETROLEUM HYDROCARBONS 
Soil TPH Prep DAte 
Total Petroleum Hyd£oCArhon$ 

ORGANIC AHALYSIS 

AJR FORCE AROMATIC VOLATILE ORGANICS 
Benzene 
Toluens 
Ethylbenzene 
Xylwiss, Total 
a,a,R'Trifluorotoluena 
Instrument ID S 

Soil Prep Date 
Dilution F-StOtor 

14042352503  P. 16 

PRELIMINARY- 
DATA PENDING 

„*roh I/'M   REVIEW 
PACK project Number 7403Ü7S02 

Unite MDL 

75 Q0316S3 
03/04/94 
03/07/94 
BG2 -"VMPB-- 

2-4'   METHOD  DATE ANALYZED 

SBS ATTACH ASTH D422 OK/lS/Si 

mg/kg 43 3SD         351.3 03/18/94 

tngAg 1.1 15        365.1 03/17/94 

MG/KG 43 12 8 SM403 (M) 03/16/94 

PERCENT 7.6 D2216 03/09/94 

Ml trwtTS 7.9 

03/16/94 

5W9045 

SW7380 

03/10/94 

MG/KG 170 2100 

03/12/94 
2419.1 

03/21/94 

MG/KG 270 6610 

SW8020 

03/14/94 

MG/KG 2.7 ND 03/08/94 

MG/KG 2.7 ND 03/08/94 

MG/KG 2.7 9.9 03/08/94 

MG/KG 3.8 22 03/08/94 

PERCENT 92 
4 

3/8/94 
5000 

03/08/94 
03/08/94 

03/08/94 
03/08/94 
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m 

I 

Mr. Doug Downey 
page  4 

Cliant Reference: EgJ-in AFB 

Theas data have been reviewed &nd are approved for release, 

Kenneth D. Faust, 
Southern California Regional Director 

PRELIMINARY; 
ÜATA PENDING 

March a9fPiWAL REVIEW 
PACE Project ITUmbar;   740307S02 

I 
m 

I 

1 

■ 
m mi 

I 
iJUL*JiBiia^AAa^^e 



Client Reference:   Eglin AFB 

Method Detection Limit 

ff MAR-29-1994     16=32      FROM    PACE   INCORPORATED TO 14042352530       P. 10 

i 
fWDL MetHOÜ  Detect inn   ijiran. 

ND Not detected *t or above the MDL. 

i 

I 
I 

I 

I 
i 
«ES 

H 
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MAR-29-1994 16=32  FROM PACE INCORPORATED TO 14042352500 P. 19 

5F_qi1fllA AHftHYT1^1- lABORATOHY 
Parti?!» Slzs Distribution by Slwre «awl Hjfdr 

Method 

analyzed 
Ub© 

ACTHOS32>63 

woseaooi 

SIEVE TEST 
A. Told woigJlt Of öämpte: 

B- Wfiigm retained in No.10 stevs: 

C. % Dssslna No.10 steve: 

Sta» last for weight 

ratahwd tn a No.10 »lern 

csentio: EG2-VW-3* 

IS 

B 

i 
E 

1 
H H TO 

212.91 9 

g 

Samq 3t»CNe=^«w«^ wa- 

2.35 

88.90 

steve SIZE 

WBGHT 

RETAIWHJC9J F^TAOTfcU        Ik f«TAlNHD 

ÖUMULMVE 

1 1/2 in 0.00 0.00 'o.oo 100.00 

3/8 in 0.00 O.OO 0.00 100.00 

No. 4 0.20 0.12 0.12 99.89 

No.10 2.08 o.s* 1.10 98.80 

No.iuu 193.» 90.30 SI Al B.OB 

HYPSOMETEBTCST 

ELAPSED 

TIME (nun) 

TEMP, 

(MB©. REACNWaQjL 

CORRECTED 

READING t^ 
w 

PARTICLE 

2 20 IS 11 145 0.6388 

5 £0 14 1o 14.7 0.0234 

10 »0 13 9 14.8 0.018« 

'    fiü -  ■ 20- -' 13 » 14.8     " dJHaa*' 

25 SO 12 0 Iff 0.01 OS 

40 20 12 8 15 0.0084 

GO 20 12 B IS 0.0008 

BO 20 IB 8 IS 0.0063 

1» 20 11 7 155 0.0048 

I       1440 20 10 i 1S.3 0.0014 

£ SUSPENDED» 

■r—■■• 

S.S 

8.6 

7.7 

-rr 
6.0 

ft» 
&e 
0.8 

6.0 

y I 

! 

Weight of aal uead in hydrometer tost (D): 

Hydroscopic mofertur« earmctfon factor (G): 

Spsortie gravity (Assumad); 

Deepening »rjsrtf eortwrflon factor (P)" 

ttsntecus ewrsetioii factor (P): 

T*rnpJ3pse. gravity dapsndant constant <KJ: 

115  g 

1 

s.es 

0.01 WB 

FomuAaet 

R»H-E-P 

pi (wwyioo 

W*(Jx1Q0VS 

J = DxO 
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I 
m 
ml 

1 
IS 

I 
Is? 

1 

I 

I 
1 
Era 8 

bbthäd: AETMD4B2-63 
/Jnnlywd: S/I«/B< 

Lib ID: »toaeas-oi 

Graph of Acquired Data 
tjr$, g^>4nfd SjauB Stege- 

100 

Gralr t Diameter (mm) 

Ctay Sfets» SWEfca» Flrw        JM«fium Cos« fins 1   Oofirt* 
Cobbles 

Hnos 
  

Said ttnwol 

iQraphlr ig Data; 8 

PartDJam. 

{mm) 

Parcam 

Suspended 

37.8 100.00 

9.5 100.00 

4.5 Sfl.SS 

S 68.90 

0.1Ä7 8.G» 

0,03$® 9.4S 

0.0244 e.6o 

0.0166 7.74 

0.Ö1S6 7.74 

0.0106 «.6S 

0.0084 6.8« 

0.0068 6.88 

0.0056 e.8« 

0.0049 8.02 

0.0014 5.18 

Sampte»C!<«ra>c:^^on^^^^^|^^^^ 

ratänsd on No. 4 nave 0.1   * 

(2) Sand, parting No. 4 move And 

retain«! on No. 300 sts*» 81.ft  * 

(3) Stn ska, 0.074 to 0.000 aim a.i * 

(4} Clay siza, smaller Stan 0.0(8 mm 

L .... asffiSEE 

8.0 % 
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SEQUOIA ANALYTICAL LABORATORY 
Particle St» DteWbwtlen fry Sfa*» *Wi Hydwwitat^ 

SIEVE TEST 
A. ToW weight of anmptai 

a Wc^it ratafrwd in No.10 sievs: 

C % f»eeing No/iOsSwe: 

Sieve last SorwoigM 

rvtainei to a NetIO store. 

aso.se 

0^9 

99.96 

Msftwd: A*TMD422-*3 

Lab ID;  W036SM3 
cg^rtip. EG2-VMPA-39" 

Ccmplo PuomlpBor»: SOIU 

»five SIZE 

waaHT 

HtfAWffit> 

CUMULATIVE 

««STAINED 1  *PA4S»*a 

11/2 In (LOO 0.00 0.00 100.00 

3/Sh aoo q.oo 0.00 100.00 

HO.A 0.00 0.00 0.00 100.00 

No. 10 0.09 0.04 0.0* SB ^e 

No. 300 asi.s« «.48 oa.sa 7J4B 

i 

fff 

I 
I Ü 

Hü 

I 

Hvono^imi^r 

I a^PSED TiWP. HYDROMETSS CORRECTED 

V         „ 

PARTIOLE 

2 20 14 10 14.7 O.DS70 

§ 20 9 s 1S5 O.0240 

10 SO 9 6 15.6 0.0170 

10 "20 '   " 9 8 tBjS 0.0193" 

2B £0 9 5 15.5 0.0107 

40 20 e 9 1S.S 0.0005 

GO 20 5 4 15.6 0.0070 

SO eu 8 4 1S.6 0.0087 

120 V> a 4 15.6 0.OO49 

1440 20 r S 15.0 0.0O14 

Wtigre of eoS ussd m hyaromste test (D): 

I (ydrawopte moisture tuiwlnn lector (O): 

Spsclfie gravity {Aswan«!): 

Dispersing agent eemMfon fcwter ©: 

yarfewg «wracHsn tedsr (f): 

Temp./@pss. grawäy depe<$Efant constant (K): 

115 

2.0S 

0.01 s«a 

fiflZL 

Fwnwta& 

4.» 

4.3 

4.3 

4.3 

4.8 

3.8 

3.5 

3.S 

2.B 

R»H-E-P 

8 ■ tqSSHTJL/T)] 

w^psiooj/e 
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ü 

If 

i 
E 
I 

Mrtwd: ASTMSM22-S3 
Anafczad: Äflfl/94 

Lab ID:  9403828-02 

Graph of Acquired Data 

100-r ■Hifc.WmftrtS+'ftWlfc 

2 

I 
45 

0.001 
i inn     "T i■tiiiri 

o.oi 0.1 1 
Greirt Diamet«? (mm) 

Clay 8 tos Zt SRSizflg 

Hne» 

Fine M«&m|C«ärt 

Osnd 

Ffrra      Caarea 
©efetefe* 

Qrapfting Data: 

P*rt.Diani. 

{mm} 

PWeant 

3AS 100.00 

9.9 100.00 

4.5 100.00 

. a .   , ..    BÖ.9S 

0.127 7.4Ä 

o.wro ».6S 

0.0840 4.38 

0.0170 4.S6 

atJ139 4 AB 

0.0107 4.95 

0.0085 4.33 

0.0070 3.4« 

0.008? 3.48 

0.0049 3.4Ö 

0.0014 a. 61 
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SEQUOIA ANALYTICAL LABORATORY 
Partei« Sb« DlatrifcuMo« by Stovo and HytirtrtWte*' 

Möjhotl: 

Aratyzsd 

LAO; 

ASTMWS&« 

3/1 «A4 

9403S3&O3 

B. Weight rertairtsd In No.10 Steve; 

C. % p&aStftg No.10 save: 

Stove fwlfca-waigrig 

rttkto&dfoaNo.iOatev», 

22S.B9 

1.19 

9M7 

CSeWBJ: EG2-¥HPB-2-l 

1 
ü 

AlFV^^reE 

WEIGHT 

RETAINECKg} 

-^ , „ rr.    -™——yiM 

*              CUMULATIVE 

RETAINS)       KFpTAWED 

OUfcaftATfVE 

11/2 Si 0.00 Q.00 lo.oo 100.00 

3/Sh 0.00 0.00 0.00 100.00 

No. 4 0.00 0.00 0.00 100.00 

No.10 1.18 0.53 p.» 98.47 

No. 900 9o7ni »1.W 02.17 7.93 

H HYPROjaETEHTiST 

Ü i 

I 

i 
1 
I 
s 

aAPsm 

TlMe(frw>> 

TEMP. NVDROMETEfl 

REAÖNQ(H) 

DOflRECTfD 

"V    .,. 

PARTICLE 

2. 20 14 10 14.7 0.0370 

ft 90 14 10 14.7 0.0234 

10 2o 13 u 14.8 0.0106 

15 20 12 » 1S 0.0137 

3S 20 12 a 13 0.0100 

40 SO 11 7 15 A 0.0084 

SO 20 11 7 15.2 0.0008 

M eo 11 f 13.2 0.0050 

120 20 11 7 1S.2 0.0049 

i*sa £0 10 6 15.3 0.0014 

S.fl 

7.* 

&9 

«J 

6L1 

«Li 

8.1 

8.1 

_5J„ 

Wwghi or soS used in hydrometer test (D): 

HyriirnwopJo KiöifrfKre wrreotfan tester {C}: 

SpaeHte smvtty (Aseumöd>; 

ftspwsing agent Wffteaon factor (E): 

Meniscus eorrsrtton tester (F); 

T9mp./3p§c. gravity depandsnt constant (K); 

115 9 

1 

2.68 

3 

1 

0-01355 

Formates: 

R«n-E-F 

» = KpQHrTWir)] 

p = (FVfl)108 

JaDyG 

/^H' '.£- 
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H 

I RBI 
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I 
1 
I 
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I 
Hi 

M Si 

I 
I 
| 

I 

VtecNod: AST&9B43&43 

Anriyzsd: snom 
LAID: 9403838-03 

Graph of Acquired Data 

100 

Grata Diameter (mm) 
, j             | ,     I . 

CSay Biora          I EMEfesa Fit» |M»diwn|p«nn Ffc»     Co«w 
Ctsfefete« 

Flnaa Ö4M Qr*¥*> 

Iflj-l-li^t-l^jf.-w! 

:.    '      .V    =     '              .... J.=' 

PiitDtm. Nrcsnt 

Qtwpended 

07.5 1C0.00 

9.5 100.00 

4.5 100,00 

«     _ .. .».4.7 

0,127 7«g 

0.0570 ft.es 

0,0234 8 68 

0.01 dB 7.78 

0,0137 ass 
0.010« «42 

0.0094 «.OS 

o.ooes 8.05 

0.008« 8.03 

0.0O4& 6.05 

0.0O14 5.18 

onNo.4s)*w 
(S) 8*ndr passing No. 4 stare and 

r»fctSn«i on No. 300 sisve 

£3J8W (to, 0,074 to 0.005 msi 

(•) Clay SÖ9. wncilsf 1h*n o.oüS mat 

O.d % 

«2.2   * 

1.5   % 

8.1   St 
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APPENDIX D 

PERMEABILITY TEST AND 
BIODEGRADATION RATE CALCULATIONS 

FOR HURLBURT FTA 

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



EGLIN AFB / EG3 / EG LIN-FTA 
Steady-state Equation - Air Injection 

k = 
Q/xIn(Rw/Ri) 

H7rPatm[l-(Pw/Patm)2] 

Where: 

Q = Volumetric flow rate of vent well 

13iÖ1| scfm x (30.48 cm/ft)3 x (1 min/60 s) = 

fi = Viscosity of Air @ 18° C = 

Patm = Ambient pressure @       200 feet of elevation 

4031 inches H20 x (3.61E-2 psia/in. H20) = 

14.548 j psia x (6.89476E4 g/cm s2)/psia = 

Rw = Radius of Vent Well 

2]  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 

75]  feet x 30.48 cm/ft 

Pw = Absolute Pressure at Vent W« t*u u- 

jH inches H20x (3.611 

1.444 I psia + 

15.992 j psia x (6.89476E4 g/cru s')/psia = 

k = 

6.740E-08 1 cm2 x (1 m/100 cm)2 = 

6.700E-121 m2 x 1 darcy/(9.870E-13 m2) = 

Enter data 

Calculated data 

6.14E+03 cm3/s 

1.80E-04 g/cm s 

14.548 psia 

1.00E+06 g/cms2 

5.08 cm 

152 cm 

2286 cm 

1.444 psia 

15.992 psia 

1.10E+06 g/cms2 

6.742E-08 cm2 

6.700E-12 m2 

6.79 darcys 

B:EGUN\PERM\EG3-SS.wkl\10-Jun-94 \rms 



Hyperventilate©   1991 
£qtm AJ6 /&e £631MPC-S, MPC-D, MP3-D 

Air Permeability Test - Data Analysis (cont.) 
Enter radial      

(T) distances of 
monitoring points 

Enter measured —i 
(2) tones and gauge 

vacuums 

\(^) Enter (optional): 

a)fkn/rate 

"■(SCFM) 

-* r= _40 (ft) r= 40 I (ft) r= _20 | (ft) 

.13 
t) screened interval 

thickness 
5      l(ft) 

(min) (inH20) 

1 0 O 
2 0,35 
3 0:7 jljjjjl 

4 1.1 
5 1.35 jlljiji 

6 .■JL6 ijjjjl; 

7 L75 •:•:•!• 

8 -1.9 Illflll 
9 2.05 jjjijjj 

10 2.15 O 

(min)     (inH20) 
1 0K> 
2 0.4 
3 0.8 iji-i-i 

4 1.2 
5 1.45 
6 A. 7 illflll 
7 1.85 •:•!•!: 

8 2.0 w& 
9 2.15 

10 2.25 O 

(min) (ÜIH20) 

1 1.1 £ 
2 2.6 
3 3.5 
A 4.1 Ijljijl 

5 4.5 ;!;;:!: 

6 .4.9 
7 5.1 H:|:|i 

8 5:3' j;|i|j 

9 5.5 
10 5.7 O 

C clear ^ C clear ) C clear ) 

->CalcnlÄte<- 
26.5976 
56.5948 

darcy (A.) 
darcy (B) 

26.2783 
60.5987 

darcy (A) 
darcy (B) 

14.9901 
46.6908 

darcy (A) 
darcy (B) 

Return Explanation & Statistics I AP8 

w 
a c- 

G 
4 

\.o 

b 
a K 

7?.. &t,i/\Hf\ eas\ *K**n-*.*fer*\ ^gA rms 



Hyperventilate©    1991 

Air Permeability Test - Data Analysis (cont.) 
Enter radial      

\(T) distances of 
monitoring points 

Enter measured —♦ 
1(2) times and gauge 

vacuums 

1(5) Enter (optional): 

aJfloT/rate 

l(SCFM) 

♦ r= 1    40     I (ft 

13 
b) screened interval 

thickness 
(ft) 

(min) (inH20) 
12 2.3 O 
14 2.45 11 
16 2.5 ;j;i;ji 

18 2.6 ':•!•;■ 

20 2.65 
23 2.7 •:•:•:• 
26 2.75 :•:•:•: 

29 2.8 iii'iii 

32 2.85 
35 2.85 s 

E >Ca]culate<- 

C clear j 

26.5976 
56.5948 

darcy (A) 
darcy (B) 

r= 1     40     I (ft) 

(min)     (inH20) 
12 2.4 O 
14 2.5 
16 2.6 :•:•:•: 

18 2.7 :|:|:|: 

20 2.75 !•!:!:! 

23 2.8 •jijij: 

26 2.75 
29 2.9 :•:!:•: 

32 2.95 
35 2.95 d 

k= 
k= 

C clear J 

26.2783 
60.5987 

darcy (A) 
darcy (B) 

20 (ft) 

(min)    (inH20) 

k= 
k= 

12 6.0 O 
14 6.1 

16 6.3 :!::!!: 

18 6.4 ill 
20 6.5 lÜjii! 

23 6.6 iiljii: 

26 6.7 :•:•:•: 

29 6.7 jjijjj; 

32 
35 

6.8 
6.9 O 

C clear ) 

14.9901 
46.6908 

darcy (A) 
darcy (B) 

Return Explanation & Statistics Jf AP8 



Hyperventilate©   1991 

Air Permeability Test - Data Analysis (cont.) 

On the previous Card (AP8), 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: 

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

During the regression analyses, the data expressed as 
pairs of points (ln(t), P') are fit to a line. The 
"correlation coefficient", r, is a measure of how well 
the data conform to the theoretical curve. As r~> 1, the 
data points all fall on the theoretical curve. At the right 
are given the correlation coefficient values for the three 
data sets. For more info on the meaning of r, consult 
any introductory Statistics book. 

Correlation Coef. 

(r) 

data set #1 0.987386 

data set #2   0 986659 

data set #3 0.980926 

Return AP9 



Hyperventilate©    1991 A^jLn Jd6 / Jk&e £63 

Air Permeability Test - Data Analysis (cont.) 
Enter radial 

|(T) distances of 
monitoring points 

Enter measured —► 
1(2) times and gauge 

vacuums 

1(3) Enter (optional): 

a)floi?rate 

l(SCFM) 

■+ r= 10 (ft) r= 10 (ft) r= 
MfiA-S 

20 (ft) 

13 

b) screened interval 
thickness 

(ft) 

(min) (inH20) (min) (inH20; \ (min) (inH20) 

1 
2 

4.0 
6.1 

O 1 
2 

5.0 | 
7.0 

O 1 
2 

1.1 
2.2 

O 

3 7.25 3 8.0 3 2.9 

4 7.9 4 8.5 4 3.3 

5 8.4 5 9.0 5 3.6 

6 8.75 6 9.25 6 3.9 

7 9.0 7 9.6 ;;;:•:■ 7 4.1 

8 9.2 !!;!;!; 8 9.8 |||l|l| 8 4.3 

9 9.4 9 10.0 9 4.4 

10 9.9 O 10 10.1 O 10 4.55 O 
C clear ]) C clear ) C clear ^) 

G ■>Calcnlate<- D" 
13.5935 
76.8512 

darcy (A) 
darcy(B) 

14.3471 
149.962 

darcy (A) 
daxcy(B) 

k= 
k= 

19.8652 
57.4058 

darcy (A) 
darcy (B) 

Return Explanation & Statistics 1 AP8 

■V.CA/ n/\ u,A C£*\ MM-SMM-VMPß'S. M\ U18I9A rm< 



Hyperventilate©    1991 
MMMMMMMM 

Air Permeability Test - Data 
Enter radial      

(T) distances of 
monitoring points 

Enter measured —» 
(2) times and gauge 

vacuums 

(3) Enter (optional): 

ajflovrate 

"■(SCFM) 

10 (ft) 

Analysis (cont.) 

(ft) 

13 

b) screened interval 
thickness 

(ft) 

(min) (inH20) 

14 10.0 O 
16 10.2 

18 10.3 

20 10.4 

23 10.5 

26 10.7 

29 10.75 ill 
32 

35 

38 

10.8 

10.9 

10.95 O 
C clear D 

r= 10 

(min)     (inH20) 

12 10.4 & 

14 10.5 

16 10.75 

18 10.9 

20 11.0 

23 11.0 !j:j!j: 

26 11.1 

29 

32 

35 

11.1 

11.25 

11.4 O 
I clear .) 

darcy (A) 
darcy(B> 

k= 
k= 

14.3471 
149.962 

darcy (A) 
darcy (B) 

MP6S 
20 (ft) 

(min)    (inH20) 

12 4.75 O 
14 4.9 
16 5.0 
18 5.05 

20 5.15 

23 5.2 
26 5.3 Ijjj; 
29 5.35 

32 5.4 
35 5.4 d 

k= 
k= 

C clear !) 

19.8652 
57.4058 

darcy (A) 
darcy (B) 

Explanation & Statistics I AP8 



Hyperventilate©   1991 

Air Permeability Test - Data Analysis (cont.) 
I On the previous Card (AP8), 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 veil flowrate (Q) and the stratum thickness (m). Below each column of data, the two 
calculated permeability values are denoted by: 

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

During the regression analyses, the data expressed as 
pairs of points (kXt),P') are fit to aline. The 
"correlation coefficient", r, is a measure of how well 
the data conform to the theoretical curve. As r~> 1, the 
data points all fall on the theoretical curve. At the right 
are given the correlation coefficient values for the three 
data sets. For more info on the meaning of r, consult 
any introductory Statistics book. 

Correlation Coef. 

data set #1 0.968318 

data set #2   0-972764 

data set #3 

AP9 



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

Formula: 

enter data calculated data 

Test Results: 

Assume: 

Kb= K0x 1/100% x Ax D0xC     Where: 

Kb = fuel biodegradation rate 

K0 = 02 utilization rate (%/min.) 

A = volume of air/kg soil 

D0 = 02 density        1340 mg/L 

C = Carbon/02 ratio for hexane mineralization = 1/3.5 

MPA-D(5) K0 = max. observed rate 
w =     moisture content 

0.0029 
5.8 

%/min. 
0/ 

Soil properties for | Mixed grained sand, loose. Specify from 
Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thcrnbum, 
John Wiley Press, 1974) 

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

n = 
*d = 

e = n/1 -n = 
G = 

0.40 
1.59 
0.67 
2.65 

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

a) Vv = n * 1 L 
' liters Vv = 0.4 Vv = void volume 

b) Sr = Gw/e 
S = 0.23 Sr = degree of saturation 

c) Vw=SrxVv 

Vw = 0.09 liters     Vw = volume of water 

d) Va = Vv-V, a v vw 

va = 0.31 liters     Vw = volume of water 

e) Bulk density = gd + (Vw x %) = ll        1.711 kg/I soil 

f) A = Va/Bulk density = 0.1821 I air/kg soil 

K,, = K0 x 1 /100% x A x D0 x C x 525,600 min/yr = 1062 mg TPH/year 

B:\EGUN\KB\I-H-MPAD.wkl\06-O7-94\rms 



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

Formula: 

enter data calculated data 

Assume: 

^ = K0 x 1/100% x A x D0 x C      Where: 

Kb = fuel biodegradation rate 

K0 = 02 utilization rate (%/min.) 

A = volume of air/kg soil 

D0 = 02 density        1340 mg/L 

C = Carbon/02 ratio for hexane mineralization = 1/3.5 

Test Results:        MPB-D(5) K0 = max. observed rate 
w =     moisture content 

0.0026 
7.1 

%/min. 
% 

Soil properties for | Mixed grained sand, loose. Specify from 
Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thornbum, 
John Wiley Press, 1974) 

Porosity: n = 
8d = 

e = n/1 -n = 
G = 

0.40 
Unit weight (dry): 1.59 
Void ratio: 
Specific gravity: 

0.67 
2.65 

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

a) Vv = n * 1 L 
liters Vv = 0.4 Vv = void volume 

b) Sr = Gw/e 
S = 0.28 Sr = degree of saturation 

c) Vw=SrxVv 

Vw = 0.11 liters     Vw = volume of water 

d) V = V - V "/    va v v 

va = 0.29 liters     Vw = volume of water 

e) Bulk density = 8d + (Vw x %) = ll        1.7|| kg/I soil 

f) A = Va/Bulk density = 0.1711 I air/kg soil 

Kb = K0 x 1 /100% x A x D0 x C x 525,600 min/yr = 895 mg TPH/year 

B:\EGUN\KB\I-H-MPBD.wkl\06-07-94\rms 



EGLIN AFB (Hurlburt) - INITIAL - MPC-S(3) 
Biodegradation Rate Calculations 

Formula: 

enter data calculated data 

Test Results: 

Assume: 

Kb = K0x 1/100% x Ax D0xC     Where: 

«b = fuel biodegradation rate 

K0 = 02 utilization rate (%/min.) 

A = volume of air/kg soil 

D0 = 02 density        1340 mg/L 

C = Carbon/02 ratio for hexane mineralization = 1/3.5 

MPC-S(3) K0 = max. observed rate 
w =     moisture content 

0.0034 
5.8 

%/min. 
% 

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

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

n = 
?d = 

e = n/1 -n = 
G = 

0.40 
1.59 
0.67 
2.65 

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

a) Vv = n * 1 L 
V ..= 0.4 liters     V. = void volume 

b) Sr = Gw/e 
S = 0.23 Sr = degree of saturation 

c) Vw = SrxVv 

0.09 liters     Vw = volume of water 

d) Va = Vv - V, a v vw 

va = 0.31 liters     Vw = volume of water 

e) Bulk density = ^ + (Vw x %) = ||        1.7|| kg/I soil 

f) A = Va/Bulk density = 0.1821 I air/kg soil 

^ = K0 x 1 /100% x A x D0 x C x 525,600 min/yr = 1245 mg TPH/year 

B:\EGUN\KB\I-H-MPCS.wkl\D6-07-94\rms 



APPENDIX E 

PERMEABILITY TEST AND 
BIODEGRADATION RATE CALCULATIONS 

FOR EGLIN FTA 

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



vm TM A FR / HURLBURTFTA 
Steady-state Equation - Air Injection Enter data 

Q/i.ln(Rw/Ri) Calculated data 

cm3/s 

g/cms 

psia 

g/cm s2 

cm 

cm 

cm 

psia 

psia 

g/cms2 

cm2 

m2 

darcys 

H7rPatm[l-(Pw/Patm)2] 

Where: 

Q = Volumetric flow rate of vent well 

1               92.01  scfmx (30.48 cm/ft)J x(l min/bU s) = 4.34E+04 

a — Vkcositv of Air & 18° C = 1.80E-04 

Patm = Ambient pressure @       200 feet of elevation 

|                4031  inches H20x(3.61E-2psia/in. H2U) = 14.548 

14.548    psia x (6.89476E4 g/cm s2)/psia = 1.00E+06 

Rw = Radius of Vent Well 

|                    21   inches x 2.54 cm/in = 5.08 

H = Depth of Screen (length of screened interval) 

1                  35 1   feet x 30.48 cm/tt = 1067 

Ri = Maximum Radius of Venting Influence 

1                  65 1  feet x 30.48 cm/tt = 1981 

Pw = Absolute Pressure at Vent Well 

1                    4l  inchesH20x(3.61E-2psia/in.H2U) = 0.144 

0.144   psia+               1           14.548   psia = 14.693 

14.693    psia x (6.89476E4 g/cm s2)/psia = 1.01E+06 

k = 6.953E-07 

6.953E-07   cm2 x (1 m/100 cm)2 = 6.950E-11 

6.950E-11    m2 x 1 darcy/(9.870E-13 m*) = 70.42 

B:EGLIN\PERM\FTA-SS.wkl\10- Jun-94 \rms 
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Air Permeability Test - Data Analysis (cont.) 
Enter radial 

(T) distances of 
monitoring points 

Enter measured —■ 
(T) times and gauge 

vacuums 

(3) Enter (optional): 

a)flo,wrate 

""(SCFM) 

-+ n=|    20     |(ft) p» I   10 ' kft) r= 10 (ft) 

92 

1)) screened interval 
thickness 

35 (ft) 

(min) (inH20) (min) (inH20; > (min) (inH20) 

1 
2 

0.5 
.8 

O 1 
2 

.85 
1.2 

jö 1 
2 

1.1 K> 
1.45 

3 .95 ||||||l 3 1.25 !•:•:•: 3 1.6 || 
4 1.05 jjjjjj; 4 1.4 :i:i::: •:•:::• 4 1.65 || 
5 1.1 5 1.5 I|||||| 5 1.75 11 
6 1.15 6 1.5 6 i-8 ill 
7 1.17 II 7 1.55 •:|i-:| 7 1.8 ||| 
8 l;2 !$:•: 8 1.55 8 1.85 II 
9 1.22 ijijij: 9 1.6 W£. 9 i-90 II 

10 1.25 O 10 1.65 0 10 1.90 O 
C clear ) C clear > C clear ]) 

E >Calculate<- 
77.4965 
97.3548 

darcy (A) 
darcy (B) 

82.8652 
109.285 

darcy (A) 
darcy (B) 

84.0329 
305.225 

darcy (A) 
darcy (B) 

Return Explanation & Statistics I AP8 

,v .-% ^ 

-\ LS 
ft 

*iV 

a-C/ii m\ uu\ rrra\ AiPa.C AAPti.Q AIOO.VAA\ /-h*iaj\ rm< 



Hyperventilate©    1991 

Air Permeability Test - Data Analysis (cont.) 
Enter radial      

|(T) distances of 
monitoring points 

Enter measured —( 

\(2) times and gauge 
vacuums 

K3} Enter (optional): 

a)flo"wrate 

""(SCFM) 92 

ti) screened interval 
thickness 

35 (ft) 

.20 I (ft) r= 10   kft) r= 10 (ft) 

->Calculate<- 

(min) (inH20) (min) (inH20; ) (min) (inH20) 
12 1.32 O 12 1.7 O 12 2.0 O 
14 1.42 jjjjjjj 14 1.8 14 2:05 
16 1.45 16 1.8 III! 16 2.05 

18.5 1.46 jijijii 19 1.8 w& 19 2.05 I:!!;!: 

20.33 1.5 •j:j:]i 20 1.85 20 2.05 HI 
22.5 1.5 :j:j:j: 23 1.85 23 2.1 :•:•:•: 

26 1.55 26 1.85 *:•;•:• 26 2.15 
29 4.6* l|ii| 29 1.9 iililil 29 2.15 jjijjl; 

3$ 
35 

1.6 
1.7 O 

32 
35 

1.95 
1.9 O 

32 
35 

2.20 
2.20 O 

C clear ^ C clear ^} C clear ) 

77.4965 
97.3548 

darcy (A) 
dare v(B) 

82.8652 
109.285 

darcy (A) 
daxcy(B) 

84.0329 
305.225 

daicv(A) 
darcy (B) 

Return Explanation & Statistics AP8 



Hyperventilate©   1991 

Air Permeability Test - Data Analysis (cont.) 

On the previous Card (AP8), 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: 

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

During the regression analyses, the data expressed as 
pairs of points (Inft),?') are fit to a line. The 
"correlation coefficient", r, is a measure of how well 
the data conform to the theoretical curve. As r-->l, the 
data points all fall on the theoretical curve. At the right 
are given the correlation coefficient values for the three 
data sets. For more info on the meaning of r, consult 
any introductory Statistics book. 

Correlation Coef. 

(r) 

data set #1 0.994199 

data set *2   0-985485 

data set #3 0.984607 

Return AP9 



Hyperventilate©   1991 MbUTAIAJLP&'M, MPß'd 
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Air Permeability Test - Data Analysis (cont.) 
Enter radial      

(T) distances of 
monitoring points 

Enter measured —i 
(2) times and gauge 

vacuums 

(If) Enter (optional): 

ajflovrate 

""(SCFM) 

r= 20 (ft) 

92 
b) screened interval 

thickness 
(ft) 

(min) (inH20) 

1 
2 

.55 

.85 
O 

3 .95 :::::r: 

A 1.05 |;!;:!! 

5 1.1 ;!;!;!; 

6 1.15 i:.-; 

7 1.15 
8 1.2 Ill; 
9 1.25 ;•:•!*! 

10 1.25 O 

r= I     20     I (ft) 

(min)     (inH20) 

(ft) 

(min)    (inH20) 

C clear ^ 

89.3732 

1 

2 

0.05 
0.05 

j& 

3 0.05 

A 0.05 ijiljjj 

5 0.05 

6 0.05 

7 0.05 jj:j:j: 

8 0.05 ill 
9 0.05 HjlllI 

10 0.05 O 

o 

o 

darcy (A) 
darcy(B) 

C clear J 

k= 6207899 
k= INF 

C clear ^ 

darcy (A) 
darcy (B) 

k= 
k= 

darcy (A) 
daxcy(B) 

Explanation & Statistics I AP8 1 

o u^ 

^ 
A.« 

3:E6LIN \HV\ rr/)\MP6-M, MP6-V\ &>M&+\rms 



Hyperventilate©    1991 

Air Permeability Test - Data Analysis (cont.) 
Enter radial      

j(T) distances of 
monitoring points 

Enter measured — 
1(2) times and gauge 

vacuums 

(inH20) 

r= _20 (ft) r= (ft) 

(min)     (inH20) (min)    (inH20) 
12 1.3 O 12 0.05 k> O 
14 1.4 £i-l-i 14 0.05 
16 1.4 •|!:!|! 16 0.05 i|s|||: 

19 1.45- •!•!•!: 19 0.05 ;!;!;!: :$!; 

20 1.45 20 0.05 ;!:!;!; 

23 1.45 ijijjii 23 0.05 .:•. 

26 1.50 26 0.05 |:jj; 

29 „1.55 iiiiji! 29 0.05 illjij! iiili 
32 
35 

1.55 
1.5 O 

32 
35 

0.05 
0.05 O 0 

C clear ) C clear !) C clear !) 

darcy (A) 
darcy (B) 

k= 
k= 

6207899 
INF 

darcy (A) 
darcy (B) 

k= 
k= 

darcy (A) 
darcy (B) 

Return Explanation & Statistics i AP8 
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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 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: 

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

During the regression analyses, the data expressed as 
pairs of points (ln(t5, P") are fit to a line. The 
"correlation coefficient", r, is a measure of how well 
the data conform to the theoretical curve. As r~>l, the 
data points all fall on the theoretical curve. At the right 
are given the correlation coefficient values for the three 
data sets. For more info on the meaning of r, consult 
any introductory Statistics book. 

Correlation Coef. 

(r) 

data set #1 0.989789 

data set #2   -NAN(00 

data set #3 No Data 



Hyperventilate©    1991 talun Ale> /Jrt 
mämmmmmmmmmm 

mm 

Air Permeability Test - Data Analysis (cont.) 
Enter radial     > r= 

\Qj distances of 
monitoring points 

Enter measured -n 
|(2) times and gauge 

vacuums 

1(3} Enter (optional): 

a)flovraie 

l(SCFM) 

_40 | (ft) 

(min)    (inH20) 

40 
A4P£-V 

(ft) 

(min)     (inH20) 

40 (ft) 

(min)    (inH20) 

92 

b) screened interval 
thickness 

(ft) 35 

1 
2 

.12 

.32 
O 1 

2 
.11 
.30 

O 1 
2 

.12 

.32 
O 

3 .45 3 .42 3 .44 
4 .54 :«:•:■! 4 .49 4 .52 
5 .59 5 .54 5 .57 
6 .62 •;■;:;: 6 .57 6 .59 
7 .65 7 .61 7 .62 ;j;j;j; 

8 .67 ;!;!:; 8 .63 illilli 8 .64 ill: 

9 .69 9 .64 :•:";■; 9 .66 
10 .72 0 10 .68 O 10 .70 0 

C clear !) C clear ^ C clear ^ 

->Calculate<- 
86.7045 
93.9563 

darcy (A) 
darcy (B) 

k= 
k= 

85.5060 
81.1949 

darcy (A) 
darcy (B) 

k= 
k= 

82.9221 
81.2132 

darcy (A) 
darcy (B) 

Return Explanation & Statistics I AP8 

°>: f&UAf \HV\ir/)\ mPC■£. mPC'Hi MAC-D. HV\ 6>/i3l9+\ rm<, 



Hyperventilate©    1991 

Air Permeability Test - Data Analysis (coat.) 
Enter radial 

(jj distances of 
monitoring points 

Enter measured 
(?) times and gauge 

vacuums 

(T) Enter (optional): 

a)flovrate 

^(SCFM) 

-+• r= 40 (ft) r= I     40     I (ft) 40 (ft) 

92 

ti) screened interval 
thickness 

(ft) 35 

G ->Calculate<- 

(min) (inH20) (min) (inH20; ) (min) (inH20) 
12 .77 < > 12 .74 O 12 .75 O 
14 .86 jjj 14 .83 14 .83 
16 .90 HI 16 .87 16 .87 

18.5 .92 |i| 18.5 .89 18.5 .89 
20.33 .92 Jl 20.33 .90 20.33 .91 
22.5 .94 | 22.5 .91 22.5 .92 

26 1.0 1 26 .97 26 .97 
29 1.02 jjj 29 1.05 29 1.1 
32 
35 

1.1 
1.2 < > 

32 
35 

1.1 
1.15 O 

32 
35 

1.13 
1.3 o 

C clear ^ 

86.7045 
93.9563 

darcy (A) 
darcy (B) 

C clear } 

k= 85.5060 
k= 81.1949 

C clear ^ 

darcy (A) 
darcy (B) 

k= 
k= 

82.9221 
81.2132 

darcy (A) 
darcy (B) 

Return Explanation & Statistics AP8 
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Air Permeability Test - Data Analysis (coat.) 
On the previous Card (AP8), the data you input -were fit to the approximate expression given on Card 
AP6. It vas analysed using both methods described on card AP7, if you input values for the 
extraction well flowrate (Q) and the stratum thickness (m). Bekrw each column of data, the two 
calculated permeability values are denoted by: 

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

During the regression analyses, the data expressed as 
pairs of points (ta<t), P") are fit to a line. The 
"correlation coefficient", r, is a measure of hov weE 
the data conform to the theoretical curve. As r—>1, the 
data points all fall on the theoretical curve. At the right 
are given the correlation coefficient values for the three 
data sets. For more info on the meaning of r, consult 
any introductory Statistics book. 

Correlation Coef. 

(r) 

data set #1 0.992033 

data set #2   0-991906 

data set #3 0.977866 

Return AP9 



EGLIN AFB (EG2) - INITIAL- MPA-S 
Biodegradation Rate Calculations 

Formula: 

enterdata calculated data 

\ = K0x 1/100% x Ax D0xC     Where: 

\ = fuel biodegradation rate 

K0 = 02 utilization rate (%/min.) 

A = volume of air/kg soil 

D0 = 02 density        1340 mg/L 

C = Carbon/02 ratio for hexane mineralization = 1/3.5 

Test Results: 

Assume: 

MPA-S K0 = max. observed rate 
w =     moisture content 

0.0042 
6.8 

%/min. 
% 

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

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

n = 
*d = 

e = n/1 -n = 
G = 

0.40 i 
1.59! 
0.67 
2.65 

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

a) Vv = n * 1 L   ^======^ 
V = I 0T4J liters 

b) Sr = Gw/e 

Sr = 

c) Vw=SrxVv 

Vw = 

d) Va = Vv-Vw 

Va = 

0.27 

0.11 

0.29 

V = void volume 

Sr = degree of saturation 

liters     V,„ = volume of water 

liters     V , = volume of water 

e) Bulk density = gd + (Vw x «w) = |l        1.711 kg/I soil 

f) A = Va/Bulk density = 0.171 air/kg soil 

\ = K0 x 1/100% x A x D0 x C x 525,600 min/yr = |l       1445^ mg TPH/year 

B:\EGLIN\KB\I - E- MPAS.wkl\06-07-94\rms 
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EGLIN AFB (EG2) - INITIAL - MPB-M 
Biodegradation Rate Calculations 

Formula: 

enter data calculated data 

Test Results: 

Assume: 

Kj, = K0 x 1 /100% x A x D0 x C     Where: 

Kb = fuel biodegradation rate 

K0 = 02 utilization rate (%/min.) 

A = volume of air/kg soil 

D0 = 02 density        1340 mg/L 

C = Carbon/02 ratio for hexane mineralization = 1/3.5 

MPB-M K0 = max. observed rate 
w =     moisture content 

0.0035 %/min. 
% 

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

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

n = 
sd = 

e = n/1 -n = 
G = 

0.35 
1.72! 
0.54 
2.65 

Calculate A = Air filled volume (Va)/unit wt. 

Solving for 1 liter of soil 
a) Vv = n * 1 L 

V = 0.35! liters     V, = void volume 

b) Sr = Gw/e 

c) Vw=SrxVv 

Vw = 

•d) Va = Vv - Vw 

0.34 

0.12 

0.23 

e) Bulk density = gd + (Vw x %) = 

f) A = Va/Bulk density = 

Sr = degree of saturation 

liters     Vw = volume of water 

liters     Vw = volume of water 

1.81 kg/I soil 

0.128] I air/kg soil 

^ = K0 x 1 /100% x A x D0 x C x 525,600 min/yr = 902 mg TPH/year 

B:\EGUN\KB\I-E-MPBM.wkl\D6-07-94\rms 



N EGLIN AFB (EG2)~- INITIAL - MPC-D(39} 
Biodegradatfon Räte Calculations 

Formula: 

enter data calculated data 

Assume: 

Kj, = K0 x 1/100% x A x D0 x C     Where: 

1^ = fuel biodegradation rate 

K0 = 02 utilization rate (%/min.) 

A = volume of air/kg soil 

D0 = 02 density        1340 mg/L 

C = Carbon/02 ratio for hexane mineralization = 1/3.5 

Test Results:        MPC-D (39) K0 = max. observed rate 
w =     moisture content 

0.0013 %/min. 
% 

Soil properties for | Mixed grained sand.dens^ Specify from 
Table 1.4 (Ref. Foundation Engineering, Peck, Hanson, and Thomburn, 
John Wiley Press, 1974) 

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

n = 
?d = 

e = n/1 -n = 
G = 

0.30 
1.86 
0.43 
2.65 

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

a) Vv = n * 1 L 

Vv = 0.3 liters     V„ = void volume 

b) Sr = Gw/e 
S = 0.43 Sr = degree of saturation 

c) Vw=SrxVv 

Vw = 0.13 liters     Vw = volume of water 

d) Va = Vv-Vv 

Va = 0.17 liters     Vw = volume of water 

e) Bulk density = gd + (Vw x »w) = 

f) A = Va/Bulk density = 

kg/I soil 

0.0851 I air/kg soil 

Kb = K0 x 1 /100% x A x D0 x C x 525,600 min/yr = 222 mg TPH/year 

B:\EGLIN\KBM-E-MPCD.wkl\06-O7-94\rms 


