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Appendix B lists the interviewee's principle areas of knowledge and their

years of experience with the Base. Historic records contained in the Base

files were collected and reviewed to supplement the information obtained from
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EXECUTIVE SUMMARY

A. \INTRODUCTION

The Hazardous Materials Technical Center (HMTC) was retained in December
1985 to conduct the Installation Restoration Program (IRP) Preliminary Assess-

ment (PA) - Records Search of the 147th Fighter Interceptor Group (FIG), Texas
Air National Guard, £1lington Field Air Nationa) Guard Base, Houston, Texas,
(hereinafter referred to as the Base) g under Contract No. DLA-900-82-C-4426
(Records Search). The Records Search included:

o an onsite visit including interviews with six Base employees conducted
by HMTC perscnnel during 11-12 December 1985;

o the acquisition and analysis of pertinent information and records on
hazardous materials use and hazardous waste generation and disposal at
the Base;

o the acquisition and analysis of available geologic, hydrologic, meteoro-
logic, and environmental data from pertinent Federal, State and local
agencies; and

o the identification of sites on the Base that may be potentially contami-
nated with hazardous materials/hazardous wastes (HM/HW).

A
8. MAJOR FINDINGS

The major operations of the 147th FIG that have used and disposed of HM/
HW include aircraft maintenance; ground vehicle maintenance; and petroleum,
oil, and lubricant (POL) management and distribution. Varying quantities of
waste oils, recovered fuels, spent cleaners, strippers, and solvents were
generated and disposed of by these actijvitijes.

Interviews with six Base personnel and a field survey resulted in the
identification of three disposal and/or spill sifes at the Base which existed
prior to January 1984, or in the case of leaking tanks prior to February 1986;
and which are potentially contaminated with hazardous materials. These sites
are:
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Site No. 1 - Former Base Landfill
Site No. 2 - POL Storage Area
Site No. 3 - Fuel System Repair Shop

One of the potentially contaminated hazardous waste sites (Site No. 1) was
not numerically scored utilizing the Air Force Hazardous Assessment Rating
Methodology (HARM) because there is no direct evidence that any HM/HW had been
disposed of at the Former Base Landfill. However, based on experience with
other Air Force Base IRP's, it is necessary tc investigate these types of sites
further to verify or refute the presence of HM/HW.

C. CONCLUSIONS
Two of the identified potentially contaminated hazardous waste sites have
been further evaluated and given a Hazard Assessment Score (HAS) wtilizing

HARM:

Site No. 2 - POL Storage Area (HAS-64)

Two JP-4 fuel spills have occurred at this site. In 1973, an
8,000-gallon fuel spill occurred which flowed into an adjacent
drainage ditch. In 1985, another 5,000-gallon fuel spill oc-
curred; cleanup activities resulted in the recovery of all but
approximately 200 gallons. Soil borings taken at this site in
September 1985 indicated contamination.

Site No. 3 - Fuel System Repair Shop (HAS-53)

In November 1985, a 500-gallon waste fuel/oil leak consisting
of PD-680, JP-4 and water occurred from an aboveground storage
tank adjacent to the Fuel System Repair Shop. The spill was
contained by booms and approximately 100 gallons were recov-
ered by transferring the contained spill through an oil/water
separator (OWS). Vegetative damage and discolored soil is
visible at the site.

Because of the shallow aquifer system unde;lying the Base, the overall
groundwater environment at Ellington Field is susceptible to contamination from
surface contaminants; and therefore, these two sites should be further investi-
gated in accordance with the IRP Site Investigation/Remedial Investigation/
Feasibility Study (SI/RI/FS) process.
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D. RECOMMENDATIONS

Because of the potential for contamination of groundwater at the Base, ini-
tial investigative stages of the IRP SI/RI/FS are recommended for the three
sites that are potentially contaminated with HM/HW from past operations. The
primary purposes of the subsequent investigations are as follows:

1. To determine whether pollutants are present at each site or determine
that no pollutants are present, and

2. To determine whether groundwater at each site has been contaminated,
and if it has, give quantification with respect to contaminant concen-
trations, the boundary of the contaminant plume, and the rate of con-
taminant migration.
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I. INTRODUCTION

A. Background

The 147th Fighter Interceptor Group (FIG) is located at the Texas Air Na-
tional Guard, E1lington Field Air National Guard Base, Houston, Texas (herein-
after referred to as the Base). The Base is located 25 miles southeast of the
city of Houston and has been used by the Air National Guard (ANG) since 1955.
Over the years, the types of military aircraft based and serviced here have
varied, due to the change in mission of the 147th FIG. Both past and present
operations have involved the use and disposal of materials and wastes that sub-
sequently have been categorized as hazardous. Consequently, the ANG has imple-
mented its Installation Restoration Program (IRP). The IRP consists of the
following:

Preliminary Assessment (PA) - identifying past spill or disposal sites pos-
ing a potential and/or actual hazard to public health or the environment.

Site Investigation/Remedial Investigation/Feasibility Study (SI/RI/FS) -
acquiring data via field studies, for the confirmation and quantification of
environmental contamination that may have an adverse impact on public health or
the environment; preparing a Remedial Action Plan (RAP); and, if directed by
the National Guard Bureau, preparing designs and specifications.

Research, Development and Demonstration (RD & D) - Technology Base Develop-

ment (if needed) - developing new technology for accomplishment of remediation.

Remedial Design/Remedial Action (RD/RA) - Implementation of Site Remedial
Action.
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B. Purpose

The purpose of this IRP PA - Records Search (hereafter referred to as Re-
cords Search) is to identify and evaluate suspected problems associated with
past hazardous waste handling procedures, disposal sites, and spill sites on
the Base. THe potential for migration of hazardous contaminants is evaluated
by visiting the Base, reviewing existing environmental information, analyzing
Base records concerning the use and generation of hazardous materials/hazardous
waste (HM/HW), conducting interviews with past and present installation person-
nel who are familiar with past hazardous materials management activities, and
making a physical inspection of the suspected sites. Relevant information col-
lected and analyzed as a part of the Records Search included: Base history,
with special emphasis on the history of the shop operations and their past HM/
HW management procedures; local geological, hydrological, and meteorological
conditions that may affect migration of contaminants; local land use, public
utilities, and zoning requirements that could affect the potential for exposure
to contaminants; and the ecological settings that indicate environmentally sen-
sitive habitats or evidence of environmental stress.

C. Scope

The scope of this Records Search is limited to the Base and to spills,
leaks, or disposal problems that occurred prior to January 1984 or, in the case
of leaking tanks, prior to February 1986, and includes:

0 An onsite visit;

o The acquisition of pertinent information and records on hazardous mate-
rials use and hazardous wastes generation and disposal practices at the
Base;

o The acquisition of available geologic, hydrologic, meteorologic, land
use and zoning, critical habitat, and utility data from various Federal,
Texas State, and local agencies; :

0 A review and analysis of al) information obtained; and

0 The preparation of a report to include recommendations for further
actions.
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The onsite visit, interviews with past and present personnel, and meetings
with Federal, State, and local agency personnel were conducted during the peri-
od 11-12 December 1985. The HMTC Preliminary Assessment effort consisted of
the following individuals (resumes are included as Appendix A):

Mr. Robert Paquette, Environmental Scientist
Mr. Timothy Gardner, Environmental Scientist
Mr. Mark Johnson, Geologist

QC © O o

Ms. Kathryn Gladden, Chemical Engineer

Individuals from tne ANG who assisted in the Records Search included:
Mr. Arthur Lee, Environmental Engineer, ANGSC/DEV; (t. Coionel Michael
Washeleski, Bioenvironmental Engineer, ANGSC/SGB; and selected members of the
147th FIG. The Base Point of Contact (POC) at the 147th FIG was Lt. Colonel
Aloysius M. Stepchinski, Base Civil Engineer.

0. Methodology

A flow chart of the Records Search Methodology is presented in Figure 1.
This Records. Search Methodology ensures a comprehensive collection and review
of pertinent site specific information and is utilized in the identification
and assessment of potentially contaminated hazardous waste spill/disposal

sites.

The Records Search began with a site visit to the Base to identify all shop
operations or activities on the incilallation that may have utilized hazardous
materials or generated hazardous waste. Next, an evaluation of past and pres-
ent HM/HW handling procedures at the identified locations was made to determine
whether environmental contamination may have occurred. The evaluation of past
HM/HW handling practices was facilitated by extensive interviews with six past
and present employees familiar with the various operating procedures at the
Base. These interviews were also utilized to define the areas on the Base
where any waste materials, either intentionally or inadvertently, may have been
used, spilled, stored, disposed of, or released into the environment.
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Appendix B 1ists the interviewee's principle areas of knowledge and their
years of experience with the Base. Historic records contained in the Base
files were collected and reviewed to supplement the information obtained from
interviews. Using the information outlined above, a list of past waste spill/
disposal sites on the Base were identified for further evaluation. A general
survey tour of the identified spill/disposal sites, the Base, and the surround-
ing area was conducted to determine the presence of visible contamination and
to help assess the potential for contaminant migration. Particular attention
was given to locating nearby drainage ditches, surface water bodies, resi-

dences, and wells.

Detailed geological, hydrological, meteorological, development (land use
and zoning), and environmental data for the area of study was also obtained

from appropriate Federal, State and local agencies as identified in Appendix C.
Following a detailed analysis of all the information obtained, it was deter-
mined that the three identified sites were potentially contaminated with HM/HW;
and the potential for groundwater contamination existed. Where sufficient in-
formation was available, sites were numerically scored utilizing the Air Force
Hazardous Assessment Rating Methodology (HARM). )
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II. INSTALLATION DESCRIPTION

A. Location

The 147th FIG is located at the Texas Air National Guard, Ellington field
Air National Guard Base, in Harris County, approximately 25 miles southeast of
the city of Houston, Texas.

The Base, which is situated 34 feet above sea level, is comprised of ap-
proximately 209 acres designated for exclusive use by the ANG. The runways are
used jointly with the airport. Figure 2 shows the Base property covered by

this Records Search.
B. Organization and History

Ellington Air Force Base (AFB) was named in honor of a young Second Lieu-
tenant, Eric L. EVYiington, who was killed in the tangled wreckage of his flying
machine near San Diego, California, on November 24, 1913, Construction of
Ellington AFB (now Ellington Field) began on September 14, 1917. The first de-
tachment of air service personnel, the 120th Aero Squadron, arrived on November
10, 1917. The first Base Commander, Col. Curry, arrived on November 27, and it
was on that date that the first airplane was launched from the new airfield.

The Curtis JIN-4 (Flying Jenny) was the first training-type airplane as-
signed to E1lington Field. Virtually every type of plane in the Air Force in-
ventory has flown from Ellington AFB during the past half century, from the
Flying Jenny to the most modern jets and NASA's "Super Guppy." E1lington has
truly been the "Gateway to the Stars" through its pilot and navigator training
programs, its gunnery and bombardment trainirg. Today it is the home of pro-
ficiency training for United States astronauts, who fly the supersonic T-38
Talon. Ellington Air Force Base was inactivated on 31 March 1976 and is now
operated by the 147th FIG and the Transition Caretaker Force.
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Adapted Irom.
USGS Th Minute Guadrangle
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Pasadena & Friendswood, Tcxas

Site Map of Texas ANG, Figure 2.
Eltlington Field Air National Guard Base, Houston, Texas.
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The Texas ANG moved onto Ellington AFB in 1955. From its inception, the
147th FIG has been assigned a variety of missions; therefore, a variety of

military aircraft have been based with them.
the T-33, F-4C and C-131 aircraft.

The 147th FIG has mainly utilized
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III. ENVIRONMENTAL SETTING

A. Meteorology

Precipitation in Harris County, Texas, averages 44.77 inches annually. By
calculating net precipitation according to the method outlined in the Federal
Register (47 FR 31224, July 16, 1982) a net precipitation value of minus 8.23
inches per year is obtained. Rainfall intensity, based on 1 year, 24-hour
rainfall, is 3.95 inches (calculated according to 47 FR 31235, July 16, 1982,
Figure 8).

B. Geology

Harris County 1is in the Western Gulf section of the Coastal Plain. The
uppermost formations, from which the parent materials of soils in the county
weathered, are Pliocene, Pleistocene, and Holocene (Recent) in Age. These for-
mations originally consisted of fluvial, deltaic, coastal marsh, and lagoonal
soil materials and shallow sea deposits. Among the geologic and geomorphic
features in the county are sedimentary deposits broken by normal faults, salt
domes, pimple mounds, undrained depressions, and scarps.

The sedimentary deposits slope gently toward the Gulf of Mexico. They are
broken by normal faults most of which dip toward the Gulf and extend downward
many thousands of feet. The earth movements that caused these faults took
place within the last 50,000 years. As Harris County has become urbanized,
some of the faults have been reactivated, resulting in damage to pavement and
houses. Also, as pumping has withdrawn large amounts of groundwater and low-
ered the artesian pressure in aquifers, the clay that enclosed the aquifers has
dried and compacted. As the clay dried, especially in the areas adjacent to
Galveston Bay, subsidence related to the faults took place and allowed flooding
during periods of high tides and high winds.

The soils in this area are generally formed under grasses and are predom-
inantly dark colored, loamy, and clayey. These prairie soils are nearly level,
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with slopes ranging from 0.5 to 3.0 percent. The soils have a clayey or loamy
surface layer and clayey underlying areas. The soils that have a clayey sur-
face layer have deep, wide cracks on the surface when they are dry. Water en-
ters the soil rapidly through the cracks, but enters slowly when the soil is
wet and the cracks are sealed. The clayey underlying layer has a high shrink-

swell potential.

The Base 1ie§ on only one major soil association; the Lake Charles-Bernard
Association. This soil association is comprised of somewhat drained to very
slowly permeable, clayey and loamy soils. Three major soil types have been
identified within Base boundaries: Addicks-Urban Land Complex, Bernard-Urban
Land Complex, and Lake Charles-Urban Land Complex.

Lake Charles Soils have a surface layer that is about 36 inches thick. In
the upper 22 inches, it is a very firm, neutral, black clay. In the lower 14
inches, it is a very firm, mildly alkaline, very dark gray clay. The next lay-
er is about 16 inches thick and is very firm, mildly alkaline, dark gray clay
that has intersecting slicken sides. The layer below that, extending from a
depth of 52 inches to 74 inches, is very firm, mildly alkaline, gray clay that
has mottles of olive brown and yellowish brown.

Bernard Soils have a friable, neutral, very dark gray clay loam surface
layer that 1is about 6 inches thick. The layer below that is about 48 inches
thick and consists of firm, neutral, very dark gray clay in the upper part and
very firm, moderately alkaline, dark gray clay in the lower part. Below that
is a layer of firm, moderately alkaline, gray clay that has distinct yellowish
brown mottles. There are a few calcium carbonate concretions at a depth of
about 54 inches. .

The Addicks Soils have a friable, neutral, black loam surface layer about
11 inches thick. The layer below that is friable, neutral, dark gray loam
about 12 inches thick. The next layer is about 26 inches thick and consists
of friable, moderately alkaline, light gray loam that is about 20 percent, by
volume, visible calcium carbonate. The layer at a depth of 49 inches is firm,
moderately alkaline, light gray loam that has distinct yellow and yellowish
brown mottles and is about § percent visible calcium carbonate.
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Permeability rates for these soils range from 4.2 x 10_5cm/sec to 1.4 x
10 4¢m/sec.

C. Hydrology

Surface Water

The Base is not within the boundaries of the 100-year flood plain. Drain-
age is poorly developed in the areas surrounding the Base. Surface waters from
the Base eventually find their way into Galveston Bay via small runs and
branches, drainage ditches, and small tributaries. The surface water flow di-

rection is generally to the southeast.
Groundwater

The primary waterbearing strata in the area of the Base are the Evangeline
and Chicot Aquifers. The Chicot aquifer is the shallow fresh water aquifer
with a thickness of up to 700 feet. It overlies the Evangeline, which has a
maximum thickness of 1,100 feet. Groundwater is found within both the uncon-
solidated surficial deposits and the consolidated subsurface formations beneath
Ellington Field. There is a very high water table here which averages 8 feet
below the surface at the Former Base Landfill area but generally 2 to 3 feet
below the surface for the remainder of the Base. The groundwater actually sur-
faces in some areas of the Base during a seasonal high water table (December
through February).

The groundwater flow direction in the shallow aquifer across the Base is
toward the southeast. Because of the small hydraulic gradient (15 feet per
mile calculated by the change in topographic relief over a one mile distance)
and the fairly low permeability rates of the soils (1.4 x 10_4 cm/sec), the
groundwater flow velocity is extremely slow. The groundwater flow velocity is
approximately 0.25 meters per year as calculated by Darcy's Law, which takes
into consideration the porosity, hydraulic gradient, and the hydraulic conduc-
tivity.
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IV. SITE EVALUATION

A. Activity Review

A review of installation records and interviews with past and present per-.
sonnel at the Base resulted in the identification of specific operations with-
in each activity in which the majority of industrial chemicals are handled and
hazardous wastes are generated. Table 1 summarizes the major operations asso-
ciated with each activity, provides estimates of the quantities of waste cur-
rently being generated by these operations, and describes the past and present
disposal practices for the wastes. If an operation is not listed in Table 1,
then that operation has been determined on a best-estimate basis to produce
negligible quantities of wastes requiring ultimate disposal. For example, ex-
tremely small volumes ol methyl ethyl ketone evaporate after use, and, there-
fore, do not present a disposal problem. Conversely, if a particularly vola-
tile compound is listed, then the quantity represents an estimate of the amount

actually disposed of according to the method shown.
B. Disposal/Spill Site Identification, Evaluation, and Hazard Assessment

Interviews with six installation personnel (Appendix B) and subsequent
site inspections resulted in the identification of three potentiél]y contami -
nated waste disposal/spill sites. Of these three sites, it was determined that
two of the sites are potentially contaminated with HM/HW with potential for mi-
gration. These two sites were scored using HARM (Appendix D). No direct evi-
dence was obtained during.-the Records Search that HM/HW was disposed of in the
other site. Figures 3 and 4 illustrate the locations of the scored/unscored
sites. Copies of the completed Hazardous Assessment Rating Forms are found in
Appendix E. Table 2 summarizes the Hazard Assessment Scores (HAS) for each of
the scored sites. Brief descriptions of all the sites follow.
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HHTD Location of Rated/Unrated Sites at Texas ANG, Ellington

Figure 3

Field Air National Guard Base, Houston, Texas - Site No. 1 and Site No. 3

Adapted from:
Xey Plan 1"=50' Drawings
Prepared by: Lockwood, Andrews,
& Newman, Inc. May 1, 1986
sheet 1 of 1
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Location of Rated/Unrated Sites of Texas

HMTE

ANG, Ellington Field Air National Guard Base, Houston, Texas - Site No 2

Figure 4.

Adapted from:
Lanfield, Hunter & Gibbson, Inc.
Location Plan - Rocket Storage
Assembly & checkout Facility
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Table 2.

Site Hazard Assessment Scores as derived from HARM: Texas Air

National Guard, £11ington Field Air National Guard Base, Houston,
Texas

Site Site . Waste Waste Mgmt. Overall
Priority No. Site Description Receptors Characteristics Pathway Practices Score
| 2 POL Storage Area 59 80 52 1.0 64
2 3 fuel System 56 50 52 1.0 53

Repair Shop
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Site No. 1 - Former Base Landfill (Unrated)

This area is located on the north end of the Base off Greig Avenue behind
Buildings 1356 and 1357 (Fiqures 2 & 3). It was a major area of concern during
the Records Search. The landfill which is on Base property was used by the ANG
until 1974 and many different wastes were buried there. After reviewing all
information presented during the Records Search it was determined that there is
no direct evidence of any HM/HW being disposed of at this landfill. For ex-
ample, soil borings taken at this site show only areas of common refuse (see
Appendix F). There were no areas of accumulated drums or containers which
would appear to have contained HM/HW, and there were no indications of chemical
odors. Based on information provided, a Hazard Assessment Score (HAS) cannot
be determined. However, based on experience with similar types of municipal
landfills on military installations, additional investigations at this site are
warranted and should be undertaken.

Site No. 2 - PDL Storage Area (HAS-64)

This site is isolated from the main part of the Base and is located on tiwe
south end of ElTlington Field off MclLoughlin Avenue (Figures 2 & 4). The site
is located within the POL storage and transfer area, which is surrounded by a
chain link fence. The ANG property line is close to the fence. Two major JP-4
spills have occurred -at this site. 1In 1973, an 8,000-gallon fuel spill oc-
curred. Although attempts were made to contain the spill, most of the fuel
reached an adjacent drainage ditch, which drains off ANG property. In October
1985, another JP-4 spill occurred in this same area. Although an estimated
5,000 gailons of fuel spilled, cleanup actions resulted in recovery of all but
an estimated 200 gallons of fuel. Soil borings were taken in the POL storage
area in September 1985. Although analysis for jet fuel indicated less than
500 ppm, soil boring results indicate strong "chemical odors" in two areas (see
Appendix G for soil boring results). Because of the large volume of JP-3
spilled, observance of contaminated soil, chemical odor in the soil borings,
and probable offbase migration of fuel because of close proximity of the prop-
erty boundary, it was decided that a HAS and further study should be completed
at this site.
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Site No. 3 - Fuel System Repair Shop (HAS-53)

This site is near the north end of the Base, off Wagner Avenue adjacent to
the Fuel System Repair Shop (Figures 2 & 3). In November 1985, a waste fuel/
oil leak occurred from an outside aboveground storage tank. The tank contained
waste PD-680, JP-4, and water at the time. The spill area was contained with
booms and the area flooded with water. The entire volume collected was pumped
into a tank truck and transported to Building 1380 where it was transferred to
an oil/water separator. Approximately 100 of the original 500 gallons spilled
were recovered. The spilled material flowed across an asphalt road and con-
tinued onto a grassy area and then into a drainage ditch system. Vegetative
damage and discolored soil was observed in the area during the site visit.

In November 1985, soil sampling and analysis were conducted by ANG and Air
Force Personnel as a result of the spill in this area. Analysis for volatile
aromatics and volatile halocarbons indicated no contamination (Appendix H).
However, due to the nature of volatile materials, there may have been no vola-
tiles remaining in the samples by the time they were analyzed in January 1986.
Also, the volatility of compounds in PD-680 is minimal, so by analyzing for
volatiles, contamination by the compounds in PD-680 might have been overlooked.
Due to the observab1e environmental stress, high water table in the area, and
the fact that the spill reached the drainage ditch system, HARM evaluation was

necessary.

C. Critical Habitats/Endangered or Threatened Species

According to Base personnel, there are no critical habitats nor endangered

or threatened species of wildlife in the vic '1ity of the Base.
D. Other Pertinent Facts

o Base drinking water is supplied by municipal wells Jocated on the south
side of the main Base area. These municipal wells are drilled to a
depth of approximately 550 feet below ground elevation (BGE) and
screened at approximately 100 to 125 feet BGE.
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A1l oil/water separators are connected to the sanitary sewer system.
011 is collected by local oil reclaimers. Water is treated at the
imunicipal sewage treatment plant located off of the Base on the south
end of Ellington Field.

There are no past or current Fire Training Areas on the Base. An 0ld
Fire Training Area (OFTA) exists on Ellington Field. The OFTA is no
longer in use and was never used by the ANG.

There are no central hazardous waste storage areas on the Base. Haz-
ardous waste is currently disposed of through the local DRMO. In the
past, hazardous wastes were collected, along with the waste oils by the
0il reclaimers.

A1l nonhazardous waste generated at the Base is collected by a local
refuse collection contractor and disposed of in a municipal landfill.

There have never been any known leaks of PCB-contaminated oils from
electrical transformers on the Base. All electrical transformers at
the Base containing PCB have been removed and properly disposed of.
There have been no known underground storage tank leaks at the Base.

Waste oils have never been used for dust control on the Base.

There have been no aircraft crashes on the Base resulting in a loss of
ruel.
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V. CONCLUSIONS

Because of the shallow aquifer system, the overall groundwater environment
at the Base is susceptible to contamination from surface contaminants.

Information obtained through interviews with six Base personnel, review of
Base records, and field observations has resulted in the identification of
three potentially contaminated hazardous waste disposal and/or spill sites
at the Base that existed prior to January 1984 or, in the case of leaking
tanks, prior to February 1986. Two of the three sites (Site No. 2 - POL
Storage Area, and Site No. 3 - Fuel System Repair Shop) are further scored
using the Air Force HARM.

Although not scored, it is apparent that the other site (Site No. 1 -

Former Base Landfill) will require some limited site investigation in order
to confirm or refute the presence of any HM/HW at the site.

As a result of a field inspection, no evidence of offbase environmental

stress from past waste disposal was observed in the immediate vicinity of
the Base.
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VI. RECOMMENDATIONS

Because of the potential for groundwater contamination at the Base, initial
investigative stages of the IRP SI/RI/FS are recommended for the three sites
that are potentially contaminated with HM/HW.

The primary purpose of the site-specific recommendations is to determine
whether pollutants are present at each site. If pollutants are identified,
the SI/RI/FS investigation should further determine whether groundwater at each
site has been contaminated, and if it has, quantify the concentrations of con-
taminants and determine the boundary of the contaminant plume and rate of con-
taminant migration.

Site No. 1 - Former Base Landfill

Further IRP analysis is required at this site to determine if contamination
exists.

Site No. 2 - POL Storage Area

Further IRP analysis at this site is required to determine the extent of
the soil contamination and to determine if groundwater has been contaminated.

Site No. 3 - Fuel System Repair Shop

Further IRP analysis at this site is required to determine if contamination
exists.
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GLOSSARY OF TERMS

AQUIFER - A geologic formation, or group of formations, that contains suffi-
cient saturated permeable material to conduct groundwater and to yield economi-
cally significant quantities of groundwater to wells and springs.

CONTAMINANT -~ As defined by Section 101(f)(33) of SARA shall include, but not
be limited to any element, substance, compound, or mixture, including disease-
causing agents, which after release into the environment and upon exposure, in-
gestion, inhalation, or assimilation into any organism, either directly from
the environment or indirectly by ingestion through food chains, will or may
reasonably be anticipated to cause death, disease, behavioral abnormalities,
cancer, genetic mutation, physiological malfunctions (including malfunctions in
reproduction), or physical deformation in such organisms or their offspring;
except that the term "contaminant” shall not include petroleum, including crude
0il or any fraction thereof which is not otherwise specifically listed or des-
ignated as a hazardous substance under:

(a) any- substance designated pursuant to Section 311(b)(2)(A) of the
Federal Water Poljution Control Act,

(b) any element, compound, mixture, solution, or substance designated pur-
suant to Section 102 of this Act,

(c) any hazardous waste having the characteristics identified under or
listed pursuant to Section 3001 of the Solid Waste Disposal Act (but
not including any waste the regulation of which under the Solid Waste
Disposal Act has been suspended by Act of Congress),

(d) any toxic pollutant listed under Section 307(a) of the Federal Water
Pollution Control Act,

(e) any hazardous air pollutant Tisted under Section 112 of the Clean Air
Act, and

(F} any imminently hazardous chemical substance or mixture with respect to
which the administrator has taken action pursuant to Section 7 of the
Toxic Substance Control Act;

and shall not include natural gas, liquefied natural gas, or synthetic gas of
pipeline quality (or mixtures of natural gas and such synthetic gas).
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CRITICAL HABITAT - The native environment of an animal or plant which, due
either to the uniqueness of the organism or the sensitivity of the environment,
is susceptible to adverse reactions in response to environmental changes such
as may be induced by chemical contaminants.

DOWNGRADIENT - A direction that is hydraulically downslope; the direction in

which groundwater flows.

ENDANGERED SPECIES - Wildlife species that are designated as endangered by the
U.S. Fish and Wildlife Service.

GROUNDWATER - Refers to the subsurface water that occurs beneath the water
table in soils and geologic formations that are fully saturated.

HARM - Hazard Assessment Rating Methodology - A system adopted and used by the
United States Air Force to develop and maintain a priority listing of poten-
tially contaminated sites on installations and facilities for remedial action
based on potential hazard to public health, welfare, and environmental impacts.
(Reference: DEQPPM 81-5, 11 December 198).

HAS - Hazard Assessment Score - The score developed by utilizing the Hazardous
Assessment Rating Methodology (HARM).

HAZARDOUS MATERIAL - Any substance or mixture of substances having properties
capable of producing adverse effects on the health and safety of the human
being. Specific regulatory definitions also found in OSHA and DOT rules.

HAZARDOUS WASTE - A solid or liquid waste that, because of its quantity, con-
centration,, or physical, chemical, or infectious characteristics may:

a. cause, or significantly contribute to, an increase in mortality or an
increase in serious or incapacitating reversible illness, or
b. pose a substantial present or potential hazard to human health or the

environment when improperly treated, stored, transported, disposed of,
or otherwise managed.

GL-2




T T

HYDRAULIC GRADIENT - The rate of change in total head per unit of distance of
flow in a given direction.

MIGRATION (Contaminant) - The movement of contaminants through pathways

(groundwater, surface water, soil, and air).
PERMEABILITY - The capacity of a porous rock, sediment, or soil for transmit-
ting a fluid without impairment of the structure of the medium; it is a measure

of the relative ease of fluid flow under unequal pressure.

PORQSITY - The percentage of the bulk volume of a rock or soil that is occupied
by interstices, whether isolated or connected.

SURFACE WATER - A1l water exposed at the ground surface, including streams,
rivers, ponds, and lakes.

THREATENED SPECIES - Wildlife species who are designated as "Threatened" by the
U.S. Fish and Wildlife Service.

TOPOGRAPHY - The general confcrmation of a land surface, including its relief
and the position of its natural and manmade features.

WATER TABLE - The upper 1limit of the portion of the ground wholly saturated
with water.

WETLANDS - An area subject to permanent or prolonged inundation or saturation

that exhibits plant communities adapted to this environment.

WILDERNESS AREA -~ An area unaffected by anthropogenic activities and deemed
worthy of special aLtention to maintain its natural condition.
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ROBERT J. PAQUETTE

EDUCATION
B.S., environmental science, University of New Hampshire, 1973
EXPERIENCE

Extensive experience in hazardous waste receiving, handling, storage, and property
accounting. Designed a system of labeling hazardous material/waste for proper
storage. Developed Part B Application Information for many hazardous waste
facilities. Conducted training sessions in hazardous materials/waste including
receiving/warehousing, storage compatibility and personal safety. Performed
atmospheric sampling for all major pollutants, computer modeling research projects
and surveillance of possible regional air pollution sources.

EMPLOYMENT

Dynamac Corporation (1984 -present): Environmental Scientist

Presently working on Installation Restoration Program for Air National Guard.
Also, wrote State-of-the-Art Procedures for Defense Supply L nots concerning
compatibility, Packing, Packaging, Spill Response, and Recoupm=nt of hazardous
materials and waste.

Defense Reutilization and Marketing Region, Defense Depot Oaden (1981 -1984):
Environmental Protection Specialist

Provided daily property disposal guidance to DPDOs concerning receiving, handling,
storage and property accounting of HM/HW; provided technical advice on the
handling and disposal of HM/HW to field gersonnel at DPDOs in region. [nterpreted
State and Federal requlations for superiors and the DPCQOs, and acted as liaison
between field perscnnel and State/Federal environmentalists. Assistec in rewriting
OOD environmental regulations. Trained DPDO personnel in all aspects of HM/HW
procedures as part of their increasingly involved environmental mission; wrote
Emergency Response and Spill Contingency Plans. Developed Part B applications

for HW facilities. Conducted environmental audits at DPDQOs and other D.C.D.
facilities.




PAGUETTE (continued)
Page 2

State of New Hampshire, Bureau of Solid Waste Management (1979-1981):
Environmental Specialist

Responsible for all work activities dealing with uncontrolled hazardous waste sites.
Working knowledge of safety equipment, personal protection equipment, safety
plans, and monitoring, sampling and analytical procedures relating to hazardous
waste. Daily contact with industry and the general public discussing current New
Hampshire and Federal hazardous waste requlations. Assisted in developing
requlations and interpreting existing requlations. Conducted research regarding
proper disposal of hazardous waste materials; determining if certain materials are
considered hazardous. Conducted inspections of industry to insure compliance with
the Federal hazardous waste regqulations (RCRA). Daily interaction with the U.S.
Environmental Protection Agency.

State of New Hampshire, Air Resource Agency (1978-1979): Environmental
Specialist

Assisted in conducting the research for and the development of the State
Implementation Plan for New Hampshire; conducted computer modeling research
projects and was partly responsible for Atmospheric Dispersion Modeling of
Meteorology for the State of New Hampshire which included written and verbal
reports. Knowledge of N.E.S.H.A.P. and N.H. Air Resource Reqgulations.

State of New Hampshire, Air Resource Agency (1974-1978): Air Pollution
Technician

Responsible for atmospheric sampling for all major pollutants; site determination
and development maintenance of air pollution monitors; air pollution monitoring and
meteorology; chart data reduction; written reports; surveillance of all possible air
pollution sources in district; inspections of most ircdustries ir district; ccrstant
public contact with county and city officials as well as the general populace;
complaint investigations; occasional dissertations to private and public organizations.
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TIMOTHY N. GARDNER

Environmental Scientist

EDUCATION

M.A., Environmental Biology, Hood College
B.S., Forestry/Resource Management, West Virginia University

EXPERIENCE

Mr. Gardner has five years of technical experience in environmental con-
trol and research, with emphasis on risk assessment, chemical safety,
radiation safety, hazardous waste management (chemical and radiologic),
and activated carbon filtration research. His past responsibilities
include site risk assessment, chemical and radioactive waste pickup and
storage for disposal at a large cancer research facility, and chemical
and radioactive spill control, as well as safety surveys and technical
assistance in activated carbon desorption research.

EMPLOYMENT

Dynamac Corporation (1984-Present): Staff Scientist

At Dynamac, Mr. Gardner's responsibilities include site surveys and rec-
ord searches for the Phase I portion of the Installation Restoration
Program (IRP) for various Air National Guard Bases. Efforts include risk
assessment, site prioritization, and remedial action recommendations. He
has also been a contributing author for a closure-post closure plan for a
hazardous waste landfill at Clovis AFB, plans and specifications for the
removal of asbestos at several Air Force White Alice sites in Alaska, and
the update and revision of a DLA regulation for "Disposa)l of Unwanted
Radicactive Material."

NCI-Frederick Cancer Research Facility (1981-1984): Lab Technician

Mr. Gardner worked in radiation and chemical safety as well as environ-
mental research. His responsibilities included monitoring personal and
environmental air quality at work areas where free ijodinations occurred,
monitoring work areas and equipment for isotope contamination, periodic
surveys to monitor compliance with NCR safety regulations, isotope inven-
tory control, transfer of isotopes between licenses, and periodic cali-
bration and maintenance of survey instruments. He was also responsible
for radioactive and chemical waste pickup and storage for disposal, and
served as an advisor for safety-related matters pertinent to radiation
and radioactive waste, chemical safety, and industrial hygiene. In the
environmental research division, he was s involved in activated carbon
desorption studies involving the use of analytic laboratory equipment.

PROFESSIONAL AFFILIATIONS
American Tree Farm Association

Hardwood Research Council
West Virginia Forestry Association

A-3




MARK D. JOHNSON

EDUCATION

B.S., geology, James Madison University, 1980

EXPERIENCE

Six years' technical experience including geologic mapping, subsurface
investigations, foundation inspections, groundwater monitoring, pumping and
observation well installation, geotechnical instrumentation, groundwater
assessment, preparation of Air Force Installation Restoration Program
Guidance and preparation of statements of work for the Air Force and the Air
National Guard.

EMPLOYMENT

Dynamac Corporation, HMTC (1984-present): Staff Scientist/Geologist

Primarily responsible for preparing statements of work for Phase IV-A of the
Air Force's Installation Restoration Program, statements of work for Phase II
and Phase IV-A of the Air National Guard’'s Installation Restoration Program,
and assessing groundwater of hazardous waste disposal/spill sites on military
installations for the purpose of determining rates and extents of contaminant
migration and for developing remedial investigations and identifying remedial
actions. Prepared gquidance document for the Air Force's Installation
Restoration Program.

Bechtel Associates Professional Corporation (1981-1984): Geologist

Performed the following duties in conjunction with major civil engineering
projects including subways, nuclear power plants and buildings: prepared
geologic maps of surface and subsurface facilities in rock and soil including
tunnels, foundations and vaults; assessed groundwater conditions in connection
with construction activities and groundwater control systems; monitored the
installation of permanent and temporary dewatering systems and observation
wells; monitored surface and subsurface settlement of tunnels; and participated
in subsurface investigations.

Schnabel Engineering Associates (1981): Geologist

Inspected foundations and backfill placement.

PROFESSIONAL AFFILIATIONS

Association of Engineering Geologists

National Water Well Association/Association of Ground Water Scientists
and Engineers

British Tunneling Society




KATHRYN A. GLADDEN

EDUCATION
B.S., chemical engineering (minor in biological sciences), University of
Washington, 1978
SECURITY CLEARANCE

Secret DOD clearance

EXPERIENCE
Seven years of experience in hazardous waste consulting and plant process
engineering. Experience includes development of erigineering alternatives for
reduction of in-plant effluents and preparation of RCRA background listing
documents for the plastics industry.

EMPLOYMENT

Dynamac Corporation (1985-present): Staff Engineer

Performs studies on the feasibility of solvent recycling, including the evaluation
of several alternatives. Studies to date have included 15 sites. For each site,
prepared reports describing present practice for solvent use and disposal, and
conducted economic analyses of options.

Conducted preliminary site investigations and ranking of hazardous waste sites
for the U.S. Federal Bureau of Prisons. Prepared reports detailing site
investigation findings and recommendations for Phase II monitoring and
sampling.

Preparing statement of work for a Phase IV-A remedial action plan for the Air
Force's Installation Restoration Program.

Conducted analysis of public comments on Advanced Notice of Public
Rulemaking to establish National Primary Orinking Water Requlations for
radionuclide contaminants.

Peer Consultants (1984-1985): Staff Engineer

Developed background documents far listing of RCRA hazardous wastes.

Engineering Science (1983-1984): Staff Engineer

Conducted requlatory policy review and technology assessment of
transportation and decontamination procedures for acutely hazardous wastes.
Project engineer for development of a cost analysis methodology for the U.S.
Army Toxic and Hazardous Materials Agency Installation Restoration Program.
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K.A. GLADDEN
Page 2

Weyerhaeuser Company (1978-1983): Chemical Engineer

Conducted plant environmental audits to develop in-plant effluent load
balances; developed capital alternatives and improved operating procedures for
in-plant effluent reduction; developed and implemented recommendations for
plant energy conservation and process optimization programs; investigated
industrial hygiene impacts of wood pyrolysis air emissions, and performed pilot
trials for wood gasification and pyrolysis technology development.

PROFESSIONAL AFFILIATIONS

Tau Beta Pi Engineering Honorary
Society of Women Engineers
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INTERVIEWEE INFORMATION

Interviewee Years Associated with
Number Primary Duty Assignment Texas ANG
1 Civil Engineering 30
2 Civil Engineering 14
3 Operations and Maintenance 33
4 Supply Operations 33
5 Bioenvironmental Engineering 3
6 Production Control Operations 13
B-1
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OUTSIDE AGENCY CONTACT LIST

Federal Emergency Management Agency
rlvod Map Oistribution Center

6930 (A-F) San Tomas Road
Baltimore, Maryland 21227-6227

Texas Parks and Wildlife Department
6120 Highway 290, West
Austin, Texas 78746

United States Geological Survey

12201 Sunrise Valley Drive
Reston, Virginia 22092
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USAF HAZARD ASSESSMENT RATING METHODOLOGY

The Department of Defense (DoD) has established a comprehensive program
to 1identify, evaluate, and control problems associated with past disposal
practices at DoD facilities. One of the actions required under this program
is to:

develop and maintain a priority listing of contaminated instal-

lations and facilities for remedial action based on potential

hazard to public health, welfare, and environmental impacts.

(Reference: DEQPPM 81-5, 1] December 1981).

Accordingly, the United States Air Force (USAF) has sought to establish a
system to set priorities for taking further actions at sites based upon infor-
mation gathered during the Records Search phase of its Installation Restora-

tion Program (IRP).
PURPOSEB

The purpose of the site rating model is to provide a relative ranking of
sites of suspected contamination from hazardous substances. This model will
assist the Alr National Guard in setting priorities for follow-on site inves-
tigations.

This rating system is used only after it has been determined that (l)

potential for ‘contamination exists (hazardous wastes present in sufficient
quantity), and (2) potential for migration exists. A site can be deleted from
consideration for rating on either basis.

DESCRIPTION OF MODEL

Like the other hazardous waste site rankiné models, the U.S. Air Porce's
site rating model uses a scoring system to rank sites for priority attention.

However, 1in developing this model, the designers incorporated some special
features to meet specific DoD program needs.




The model uses data readlly obtained during the Records Search portion
(Phase I) of the IRP. Scoring judgment and computations are easily made. In
assessing the hazards at a given site, the model develops a score based on the
most likely routes of contamination and the worst hazards at the site. Sites
are given low scores only if there are clearly no hazards. This approach
meghes well with the policy for evaluating and setting restrictions on excess
DoD properties.

"Site scores are developed using the appropriate ranking factors according
to the method presented in the flow chart (FPigure 1 of this report). The site
rating form and the rating factor guideline are provided at the end of this
appendix.

As with the previous model, this model considers four aspects of the
hazard posed by a specific site: possible receptors of the contamination, the
waste and its characteristics, the potential pathways for contamination migra-
tion, and any efforts that were made to contain the wastes resulting from a
spill.

The receptors category rating is based on four rating factors: the poten-
tial for human exposure to the site, the potential for human ingestion of
contaminants should underlying aquifers be polluted. the current and antici-
pated uses of the surrounding area, and the potential for adverse effects upon
important biological resources and fragile natural settings. The potential
for human exposure is evc.uated on the basis of the total population within
1,000 feet of the site, and the distance between the site and the base bound-
ary. The potential for human ingestion of contaminants 1s based on the dis-
tance between the site and the nearest well, the groundwater use of the upper-
most aquifer, and population served by the groundwater supply within 3 miles
of the site. The uses of the surrounding area are determined by the zoning
within a 1-mile radius. Determination of whether or not critical environ-
ments exist within a 1-mile radius of the site predicts the potential for

D-2




adverse effects from the site upon important biological resources and fragile
natural settings. Bach rating factor is numerically evaluated (0-3) and in-
creased by a multiplier. The maximum possible score 1s also computed. The
factor score and maximum possible scores are totaled, and the receptors sub-
score computed as follows: receptors subscore = (100 x factor score subtotal/
maximum score subtotal).

The waste characterlstics category is scored in three steps. First, a
point rating is assigned based on an assessment of the waste quantity and the
hazard (worst case) assoclated with the site. The level of confidence in the
information 1s also factored into the assessment. Next, the score is multi-
plied by a waste persistence factor, which acts to reduce the score if the
waste 1s not very persistent. Finally., the score is further modified by the
physical state of the waste. Liquid wastes receive the maximum score, while
scores for sludges and solids are reduced.

The pathways category rating is based on evidence of contaminant migra-
tion or an evaluation of the highest potential (worst case) for contaminant
migration along one of three pathways: surface-water migration, flooding, and
groundwater migration. If evidence of contaminant migration exists, the cate-
gory 1s given a subscore of 80 to 100 points. PFor indirect evidence, 80
points are assigned. and for direct evidence. 100 points are assigned. If no
evidence 1s found, the highest score among the three possible routes 1s used.
The three pathways are evaluated and the highest score among all four of the
potential scores is used.

The scores for each of the three categories are added together and nor-
malized to a maximum possible score of 100. Then the waste management prac-
tice category 1is scored. Scores for sites Hiih no containment are not re-
duced. Scores for sites with limited containment can be reduced by 5 per-
cent. If a site is contained and well managed. its score can be reduced by 90
percent, The final site score is calculated by applying the waste management
practices category factory to the sum of the scores for the other three cate-

gories.
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NAME OF SITE
LOCATION
DATE OF OPERATION OR OCCURRENCE
CWNER/OPERATOR
COMMENTS /DESCRIPTION

SITE RATED BY

MAZARDOUS ASSESSMENT RATING FORM

Page 1 ot 2

1. RECEPTORS
Pactor Max Lmus
Rating Factor Possible
Racing Factor (0-3) Multiplier Score Score _
A. Population waithin 1.000 feet of site 4
8. Distance to nearest well 10 -
€. Land use/zoning within 1 mile radius b]
D. Distance to installacion boundary 6 _
E. Critical environments wvithin 1 mile radius of site 10
F. Water quality of nearest surface vater body [ -
G. Ground water uss of upparsost aquifer 9
H. Population served oy surface water supply wvathin
3 males downstream of site [ _
1. Population sarved by ground-water supply
within ) siles of site '
Subtotals
Recertsors subscsre - L2C X factir sCOre SUDTCTAL, MAXLIUA SCIre susiTtal _

WASTE CHARACTER[STICS

Select the factOr score based on the estimated quantity, the degree of hazard., and the confidence level of

the 1aformacion.
l. #Waste quantity (S o small, M = medium, L = large)
2. Confidence level IC - confirmed. S - suspected)

}J. Hazard racing (H - high, H - aedium, L - low}

Tactor Subecore A (fram 20 to 100 based on factor score satrix!

Apply persistance factor
Pactor Subecore A I Persistencs Pactor = Subscore B

Apply physical state sultiplier
Subscore B X Phymical State Multipliar = Waste Characteristics Subscore

X .
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Page 2 of 2

m' PATHWAYS Pactor Max Lsun
Racing factor Possidle
Rating ractor (0=3) Mmultaiplier Score Score

1f thare is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 30 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidencs exists. procesd to .

Subscors

————

Rate the migration potantial for ) potential pathways: surface vater aigration, flooding. and ground-vatar
migration. Select the highest rating, and proceed to C.

1. Surface watser ajgratioa

Distance toO nearest surface vates : 8 i
Net precipitation | 6 ‘I
Surface erasion [
Surface parmeability [
Rainfall intensity 8

Subtotals

Subscore (100 X factor score subtotal/maximum score subtotal)

2. Flooding L J 1 l

Subacore (100 X factor score/))

J. Ground water migration

mzo ground water [] f

Net precipitation 6

SOo1l permeabilitly ’ 8 !

Subsurface f.cws F]

Jirect 4c-ess 5 II%und wvater 3
Subtotals

Subscore (100 X factor score subtotal/maximim score subtotal)

Highest psthway subscorae.
Enter the highest subscore value fram A, B-l., B-=2 or B-) above.

Pathways Subscore

A.
5.
F
.
1v.
A,
P
5

WNASTE MANAGEMENT PRACTICES

Average the three subscoraes {Or recCeptors. wasts characteristics, and pathways.

Recaptors —
Waste Characteristics

Pathwvays —_—
Total divided by ) e

Gross Total Sczre
Apply factor for waste toncainment from wvaste sanageaent practices
388 Tota. Icore { daste ManaTement PTAMCILIGS TACTIr s Tlha. (--tre
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Appendix E
Site Hazardous Assessment
Rating Forms
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147th Fighter Interceptor Group
Texas Air National Guard
E1lington Field Air National Guard Base

Houston, Texas

USAF Hazard Assessment Rating Methodology

Factor Rating Criteria

RECEPTORS

Population within 1,000 feet of site:

Site No. 2
Site No. 3

Distance to nearest well:

Site No. 2
Site No. 3

Land use/zoning with 1 mile radius:
Distance to installation boundary:

Site No. 2
Site No. 3

Critical environments within 1 mile:

Water quality of nearest surface water body:

Population served by surface water supply
within 3 miles downstream of site:

WASTE CHARACTERISTICS

Quantity:
Site No. 2
Site No. 3

Confidence Level:

Site No. 2
Site No. 3

Hazard Rating:
Site No. 2
Site No. 3

E-1

One to 25
Greater than 100

Less than 3,000 feet

Commercial or Industrial

Zero to 1,000 feet
Zero to 1,000 feet

Not a critical environment.

Agricultural or industrial
use

lero

Greater than 20 tons
Five to 20 tons

Confirmed confidence level
Confirmed confidence level

Medium
Medium



147th Fighter Interceptor Group
Texas Air National Guard
£1lington Field Air National) Guard Base

Houston, Texas

USAF Hazard Assessment Rating Methodology
Factor Rating Criteria (Continued)

WASTE CHARACTERISTICS (Continued)

Persistence:
Site No. 2
Site No. 3

Physical State

Site No. 2
Site No. 3
PATHWAYS

Surface Water Migration

Distance to nearest surface water:

Net precipitation:
Surface erosion:
Surface permeability:
Rainfall intensity:

Flooding:
Groundwater Migration

Depth to groundwater:

Net precipitation:

Soil permeability:

Subsurface flow:

Direct access to groundwater:

E-2

Metals, polycyclic, and hal-
ogenated compounds

Metals, polycyclic, and hail-
ogenated compounds

Liquid
Liquid

{ero to 500 feet

Less than 10 inches per year
None

10-4 to 10-6 cm/sec

Greater than 5.0 inches

Beyond 100-vear floodplain

lero to 10 feet

Less than 10 inches per vear
Greater than 1076 cm/sec
Occasionally submerged

Low risk
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HAZARDOUS ASSESSMENT RATING FORM

Page | ot 2

rocarton _TEXAS AIR MATIONAL GUARD, FJIINGION FIELD A:g NATIONAL GUARD BASF. HOUSTON. TEXAS

OATEZ OF OPERATION OR OCCURRENCE 1973, 1985

onER/OPERTOR]A7th Fightoer Intercentor Graup Texas Air Natianal Guard

coewnrs/vescarprion_Site isolated from main base - soil borings strong chemical odors
s1tr aatep y__ Hazardous Materials Technical Center

1. RECEPTORS

Pactor Max lLsus
Rating Factor Possible
Rating Factor {0-1) Multiplier Score Score
)
A. Population within 1,000 feet of sits 1 4 4 <
5. Distance to nearest well 3 10 20 39
o)
¢. Land use/zoning within 1 mile radius 3 3 -
Jo]
D. Distance to installation boundagy 3 6 18 18
E. Critical enviromments within 1 mile radius of site 0 10 0 30
F. Water quality of nearsst surface vater body 0 [ 0 13
G. Ground water use of upperm»ost aquifer 3 9 27 -
H. Population served py surface water supply within 13
} miles downstream of site 0 6 0 N
I. Population served by ground-wvater supply 13
within ) miles of site 3 [ 18 42
Subtotals 10€ 1dy
Receptors subscore (100 X faczor score suntotal,maximus score subtotal! 20 -

11. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of nazard. and the confidence level of
the 1nformation.

1. Waste quantity (S « small, M = medium, L = large) L
2. Confidence level (C - confirmed, S - suspected) C
3. Mazard rating (H - high, N - sedius, L - low) M

Factor Subecore A (from 20 to 100 based on factor score satrix) 30

a. Apply persistence factor
Pactor Subscore A X Persistence factaor = Subscore )

30 x 1.2 -

<. Apply physical state multiplier

<)
‘=)

Subscore B X Physical State Multiplier = Waste Characteristics Subscore

I ~ -

X - - P




Syt

HAZARDOUS ASSESSMENT RATING FORN

Page 2 of 2

PATHWAYS Pactor Nax e
ating factor Possible
Rating Factor (0-3) Multiplier Score scores

A. 1f there 18 evidence of migration of hazardous contaminants. 43sign saximum factor subscore of 100 points for
direct evidence or 30 poincts for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to 8.

Subscore 0
8. Rate the magration potential for I potential pathways: surface wvater migration, flooding, and ground-water
|igracion. Seject the highest rating, and proceed to C.
l. Surface wvater migration
Distance to nearest surface water 3 b 24 24
Net precipitation L 6 6 18 _
Surface ernsion 0 8 0 24
Sucface permeadility 2 6 12 18
Rainfall intensity 3 8 24 24 _
Subtotals 56 108
Subscore (100 X factor score subtotal/maximum sCore subtotal) 52
2. Flooding I 0 1 L 4] L 3
Subscore (100 X factor score/)d) 0]
J. Ground watar migration
Depth to ground water ‘ 3 8 24 2
Net precipitation | 1 6 6 18 _
S©1l permeability : 1 8 8 :A
Subsurface ‘lows ' 1 8 3 <
Direct access tO Jround vater : E] E ::
Subtotals 54 1:d
Subscore (100 X factor score subtotal,maxisus score subtotal) - iz___
C. Highest pathway subscore.
Entar the hiqhest subscore value from A, B-l, B-2 or B-) above.
Pathways Subscore 32

1IV.  WASTE MANAGEMENT PRACTICES ’

A. Average the three subscores for receptors, wasts characteristics, and pathways.

Raceptors _29__
Waste Charactaristics S
Pathways oA
Toral 191 divided by } « £d

Gross Total Sco..

8. Apply factor for waste concainment from vaste management practices
Sr7as Tocta. 3csre { daste “anazement Practices Facsr * fiaal Scare




HAZARDOUS ASSESSMENT RATING FORM

wang or site_Site No. 3 - FUEL SYSTEM REPAIR SHOP
tocatzon TEXAS AIR NATIONAL GUARD, ELLINGTON FIFID AIR NATIONAL GUARD BASE. HOUSTON, TEXAS

Page | of

OATE OF OPERATION OR OCCURRENCE November 1985

oWNER/OPERATOR _147th Fighter Interceptar Group, Texas Air Hatigial Guard

COMMENTS /DESCRIPTION

SITE RATED BY

Hazardous Materials Technical Center

1. RECEPTORS
Factor Max i mum
Rating factor Possible
Rating Factor (0-3) Multiplier Score Score
A. Population withan 1.000 feet of site ks 4 12 12
8. Distance to nearest well 2 10 20 30
C. Land use/toning vithin 1 mile radius 2 ) 6 3
D. Distance to installation boundary 3. 6 18 13
E. Critical environments wvithan 1 mile radius of site 0 10 4] 30
F. Water quality of nearest surfacs vater body 0 6 13
e}
G. Ground vater use of uppermost acuifer 3 9 27 -
H. Population served oy surface water supply vithin 0 0 13
) miles downstream of site [3 +
1. Population sarved by ground-water supply 3 1
wvithin 3} eiles of site 6 18 13
Subtotals 121 130
Receptors subscore (100 X fac:or score suptotal/maximum score subtotal) 5"; _
11, WASTE CHARACTERISTICS
A. Select the factor score based on the estimsted quantity, the degres of hazard. and the confidence level of
the wnformation.
l. wWaste quantaity (S = small, N * medium, L = large) S
2. Confidence level (C - confirmed, S - suspected] C
L)
3. Hazard rating (H - high, M - sedius, L - low) M
factor Subecore A (from 20 wo 100 based on factor score matrix) 2
3. Apply persistence factor
Pactor Subecore A X Persistence factor = Subscore )
50 H 1.0 . -0
c. Apply physical state myltipliar

Subscore 8 X Physical State Multiplier = Waste Characteristics Subscore

X




Page 2 of 2

HAZARDOUS ASSESSMENT RATING FORM

m. PATHWAYS ractor Max L
Rating Factor Possible
Rating Factor (0=1) Multiplier Score Score
A. If there 1s evidence of mi1gration of hazardous CONtamiInants. Assign maximsum factor subscore of 100 poaints for
direct evidence ot 30 points for indirect evidence. If direct evidence exists then proceed to C. 1If no
evidence or indirect evidencs exists. proceed to B.
Subscore -5
8. Rate the migration potential for ) potential pathways: surface vater migration, flooding, and ground-vater
migration. Select the highast rating, and proceed to C.
1. Surface water aigration
Distance to nearest surfacs wvater 3 L) 24 24 )
Net precipitation 1 6 6 18
Surface erosion 0 8 0 24 _
8
Surface permeability 2 6 12 ]
Rainfall intensity 3 8 24 24 i
suptotals _ 20 108
Subscors (100 X factor score subtotal/maximum score subtotal) 52
2. Flooding 0 I 1 l 0 l 3
Subscore (100 X factor score/3}) Q.
J. Ground wvater sigration
e
Depth to ground water 3 8 24 24
1
Net precipitation 1 6 6 18 i
1 A
S0il permeability ! 1 8 l 8 “
24
Subsurface f{lows ' 1 ] i 3
; 1 o ~e
Oirect access to ground water . 8 - -
Subtotals 54 114
Subscore (100 X factor score subtocal,/saximum score subcotall “47
c. Highest pathway subscore.
Encter the highest subscore value from A, B-l, B-2 or B-) above.
Pathways Subscore 52
1V, WASTE MANAGEMENT PRACTICES )
A. Average the three subscotes f{or feceptors. wasts characteristics, and pathways.
Receptors 56
Waste Charactaeristica —EU_
Pathways oo
Total 158 divided by ) = 3

Gross Total Score

Apply factor for wasts containment f{rom wvaste management practices

Srcss Total Score £ dagte Management Pracuizes Tacswsr e Pilaal Scare

=2 X - . !




Appendix F

Logs of Soil Test Borings;

Former Base Landfill




UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS

SYMBOL

¢ TYPICAL NAMES

CLEAN GRAVELS
WITH LITTLE OR

GwW

'

4

WELL GRADED GRAVELS, GRAVEL - SAND MIXTURES

N WPee e

s GRAVELS NO FINES . d POORLY GRADED GRAVELS, GRAVEL - SAND
& GP r' MIXTURE S
n
= .§ MORE THAN M;: oM SILTY GRAVELS, POORLY GRADED GRAVEL - SAND-
O COARSE FRACT!
3 3 | s LARGER Tran | GRAVELS wiTw SLT WmATURES
a ~ NO. 4 SIEVE SIZE OVER 12% FINES y CLAYEY GRAVELS, POORLY GRADED GRAVEL - SAND-
we . GC CLAY MIXTURES
Z¢
g < 'o.o
: 0S, GRAVELLY SANDS
Qe CLEAN SANDS SW [e o] WELL GRADED SaN
[
b7l b SANDS WITH LITTLE OR X
P S NO FINES SP ) ®e®{ POORLY GRADED SANOS, GRAVELLY SANDS
x [ BN
O « .
© £ [ MOR: THAN HALF 4 ‘. SILTY SANDS, POORLY GRADED SANO-SILT
P COARSE FRACTION SM MIXTURES
g IS SMALLER THAN | SANDS WITH
NO.4 SIEVE SIZE | OVER 12% FINES CLAYEY SANDS, POORLY GRADED SAND - CLAY
SC MIXTURES
& INORGANIC SLTS AND VERY FINE SANDS, ROCK
ML FLOUR, SILTY OR CLAYEY FINE SANDS, OR
2 QLATEY SLTS WITH SLIGHT PLASTIOITY
98 A V/ NORGANC CLAYS OF LOW TO MEDIUN PLASTICITY,
= & SILTS AND CLAYS cL / GRAVELLY CLAYS, SANDY CLAYS, SWTY CLATS,
8 g LIQUID LIMIT LESS THAN 50 /| LEAN CLaAYS
N e [i]11] omcamc cars ans oRGamC SiTY cars oF
i -24 o) oL i Ii LOW PLASTIOTY
iy
< ; NCRGANKC SiLTS, MICACEOUS OR OIATCMACIOUS
g o MH FINE SANDY OR SLTY SOILS, ELASTIC SLTS
1
Léj 3 SILTS AND CLAYS CH / NORGANKC CLAYS OF MIGM PLASTICITY,
w3 LIQUID LIMIT GREATER THAN 50 /) FAT CLavs
; OH ,/’//I, ORGAMC CLAYS OF MEDALM TO HWIGH PLASTICITY,
/,
S s iﬁ ORGANIC SILTS
HIGHLY ORGANIC SOILS Pt [CCa] PEAT ANO OTHER WIGHLY ORGANK SOAS
he A AaAd
F-1




KEY TO TEST DATA

Consol — Consolidation Tr 320 (2600

LL = Liqud Limit (in %) TxCU 320 (2600)

PL — Plastic Limit {in %) DS 27150 (20008
' P — Plosticity Index(in%) | FVS 470

G' — Specific Gravity uc 2000

SA — Sieve Analysis LvS 700

e —"Undisturbed” Sampls
&3 — Bulk Sampis

j e — Sample attempted with
no recovery

otherwise indicated

*,ndicates 1.4 diome

Af #2200 —% Fines poumquoo
siave

Shear Strength, ps!
| {— Confirung Pressure, psf

Unconsolidoted Undroined Trioxigl
Consolidated Undraned Triaxigl
Consoldated Droined Diwrect Sheor
Field Vone Shear

Unconfined Compression

Laborgtory Vane Shear

All strangth tasts on 2.8"or 2.4" diometer samples uniess

ter sample.

NOTES

This Report.

| 3. Torvane values are approximations of soil

[ 1. Elevation 100" = Proiect Catum = £V 356.248°
Bcring and test pit eievdti ons determine?
- TCIoIrADRIC Survey be J.B. kostetier E£rgt

These Notes Are Applicoble To All
Boring ond/or Test Pit Log Plates in

USC & GS Catum
fra- pcreliminary
~eerin3 Lo., Inc. uncated.

2. Blows/foot = Standard Penetration Test {N) value.

undrained shear strength.

= Marding Lawson Associstes SCIL CLASSIFICA ION CHAF & KEY TQ TEST CATA st f
¢ = Engrees Gecwog sis RAOCkEy FACILGY .
——=4 & Geoonysc s ELLINGTON AFB A1
== hWSTON, TEXAS —1
T8 ae e L] L iat PP Cay L el '
1 7 6277.001.12 P 1/82
F=¢




2 3 2 B =z,
. 2 &= > £ a Equipment Rotary Wash
s 2 28 7 BE
z o 8§ &% S8 & Elevation__10! feet pate 12-17-81
e @ 38 oo
Laboratory Tests 0
1.0 DARK GRAY SILTY CLAY (CL)
medium stiff to stiff, moist,
2.0 with roots in upper 6"
N GRAY-BROWN CLAY (CL)
stiff, wet
5
101 LIGHT BPOWN CLAYEY SAMDY SILT
(ML)
saturated, medium stiff to
stiff
10 brown at 13¢
154
BROWN SILTY SAND (SM)
14 medium dense, saturated
204
4
15 2524
Grourdwater level not
cetermined
30+
354
404
LOo O EToTNG 5-1 an
RoOnZT FAZILITY
ELLINGTON AFB TEXAS A 2
A s A A
- MR A _ il - —
F-3




2 3 2 &=
! s $ 2c 2 9 101 feet 12/18/81
: & 28 Z3 8 3  Elevation_'U! 'eet  pate 12/18/81 |
Laboratory Tests
2.0 16.5 108 DARK GRAY SILTY CLAY (CL)
stiff, moist, with
1.2 21.4 101 $;ganic matter within upper
LIGHT BROWN SANDY CLAY (CL)
LL=38 5 stiff, saturated, with
PL218 calcareous nodules ’
P1=20 1.3 19.3 110
-200=57% l
21.8 108
t 10‘ i
‘[ X
| . 2|1 BROWN SILTY SAND (SM) |
15 = medium dense, saturated
' q I
BROWN CLAYEY SILT (ML)
medium stiff, saturated '
201 RED CLAY (CH)
very stiff, saturated l
. 2.0 2 |
i 254 .
: Grouncwater leve! net
:;. cetermined ,
\ 3C+ I
| |
354 ,
40 _ __ J
Narding Lawsen Associates ;‘_"f‘fl\ff E?if“?,c-‘ P
E~g o T RS Pes M
s Cooorpsess T ELLINGTON AFB, TEXAS A3|
_ ERECOIRE . Mo )
F-4




2 5 £ & = i
e & o2 T T2 CEquipment__Rotary Wash ‘
° ¢ 2¢ s BE 100 f
5 3 85 z5 8& Ewevation__100 feet pye12-17-81
- o 18 [aYa]
Laboratory Tests
LL=37 7 DARK GRAY SILTY CLAY (CL)
PL:20 stiff, moist, with roots
Pls17 within upper 12"
-200=73% 1.4
GRAY-BROWN CLAY (CL)
2.0 5 medium stiff to stiff, wet
with calcareous nodules at
é 3.9
GRAY-BROWN CLAYEY SILT (ML)
10 medium stiff, saturated
sandy at 9'
B silty sand lenses
154
E)
204 p:tt  BROWN SILTY SAND (SM)
AN dense, saturated
& :;1
)4
2 fRiss :
25+t |
Grogntmater T2y2) not
cetler—inel
304
334
40 4 !
Marding Lawson Associates ‘V‘f _J: ‘;"‘":;.“f-:" LU
€ gneers Geoogss RoOLrET FACILITY
& Geoprvsc 3 ELLINGTON AFE. TEXAS A4




- ~ & = .
. '~§ g_é > gé Equipment Rotary Wash l
° -8 ]
> 3 3§ 25 83 Eievation 190 feet  pare 12-18-8)
o o 2 oQ
Laboratory Tests . I
»2.0 16.7 111 DARK GRAY SILTY CLAY (CL)
stiff, moist, with roots within
2.0 21.9 103 upper 12 g
BROW' AND GRAY SANDY CLAY (CL)
Tx1900(500) 1.9 15.5 14 ¢ very stiff, wet with calcareous
nodules !
Tx1500(600) 19.8 107
BROWN SANDY SILT (ML) !
stiff, saturated
10
BPOWN SILTY SAND (SM)
2T medium dense, saturated with
1SM:rl clay layers
2073
RED CLAY (CH)
/ very stiff, saturated
2% /
roirterter lo,2) n i
|
! |
: 304
. Marding Laweon Associates :ﬁ:‘ :: ::‘::i"‘-"'.": "
£ g ~eers Leciogrsts K.\.P.r;-:’““:.“v- .~
& Geconvsc sis CoLINGTIN Are, TEXAS AS
F-9




3 & 22
322 f+%
o »
Loboratory Teshs = fdﬁé a3
0

LOG OF Test Pat TP}
Equipment g, inge
Elevation 10?7 feet Oate 12/18/81

Le3d |

PL=18 J S
=16

-200=76%

N

GRAY SILTY CLAY (CL)
stiff, moist, with roots in ypper 9°

GRAY BROWN CLAY (CL)

10

stiff, moist

No free water encountered

LOG OF Test Pit TP-2

Equipment  Backhoe

100 feet Date 12/18/81

Elevation

10 4

GRAY CLAY (CL)
stiff, moist, with roots in upper 6"

BROWN CLAY ((L)
stiff, wet

No free water encountered

LOG OF Test Pit TP-3
Equipment  Backhoe

Elevation gq feet Dote 12/18/81

10

GRAY SILTY CLAY (1)
medium stiff to stiff, moist, with
roots in upper 12°

LIGHT GRAY QLAY (CL)
stiff, mofst

No free water encountered

% Nording Lawsea Assosiatas

Y Enqdeooooa

LOG OF TEST PIT Tp-1,2.3
ROCKET FACILITY
ELLINGTON AFB, TEXAS

A6

I -'s',(;
-

(XF)

F-7




1

LOG OF Test Pit Tp-¢

Equipment Backhoe
Elevation 99 feet Daote 12-18-81

GRAY CLAY (CL)
medium stiff, wet with roots
DARK GRAY SILTY CLAY (CL)
stiff, moist, I

Density (,.d)i

Content (%) |
o Depth (f1)
Sample

.'OWI/'oo|
Moisture
Ory

Loboratory Tesh

NN

LP

No free water encountered

10 1
LOG OF Test Pit TP-5~

Equipment Backhoe
Elevation 98 feet Dote 12-18-81

GRAY SILTY CLAY (CL{
stiff to medium stiff, wet, with '

roots 1
GRAY AND BROWN CLAY (CL) ‘
stiff, moist I

NN

No free water encountered

JUST—

10 -
LOG OF Test Pit TP-6

Equipment Backhoe '
Elevation 98 feet Dcte 12-18-81

DARK GRAY SILTY CLAY (CL) l
soft, wet, with roots

GRAY CLAY (CL)
stiff moist |

5 BROWN CLAY (CL)
B stiff, mofst

No free water encountered I

10 1

Harding Lowsoa Associstes LOG F TEST PIT TP“JS.G "~ arTg l

L1 ) (e Ceoogen ROCKET FACILITY 7
- ELLINGTCN AFB, TEXAS ‘

!

o

']
f

)
¥
\‘l

[ 4
<t
i,
!
~J

[4
g.s,
£y »
~
[¢]
£

r

J




o

Loboratory Tesh

Blowa/foot
Moisture

Ll
i

2 3 - LOG OF Test Pit TP-?
c £ :'_!
3 - 'ﬁ g Equipment Backhoe
-]
Y- a"' Elevation 702 feet Oate 12-18-81
0
GRAY SILTY CLAY (CL)
medium stiff to stiff, moist, with
roots in upper 6°
BROWM CLAY (CL)
5 stiff, moist
No free water encountered
104
LOG OF Test Pit TP-8
Equipment Backhoe
Elevation 100 feet Oate 12-18-8)
0

DARK GRAY SILTY CLAY (CL)
medium stiff, moist, with roots in
upper 6"

GRAY-BROWN SILTY CLAY (CL)
stiff, moist

NN

54
No free water encountered
10
LOG OF Test Pit TP-9
Equipment gaciknge
6 Elevation g9 feet Bar 15.18.21

DARK GRAY STLTY CUAY (CL)
nedium stiff, moist with roots in
upper 12°

GRAY S/NDY CLAY (CQL)
5 stiff, moist

Po free water encountered

10
LOG OF TEST PIT TP-7.8.9 mATE
ROCKET FACILIT
ELLINGTCN AFB, TEXAS A8
‘f}"’ -5:7‘:3;'1 12 Yoo - s = s
Cwty F-9 Se




-

3 B 2 - LOG OF 1,0 piy Tp-19
2 232
55 53 .g- Equipment gackhoe
Loboratory Tesn - dads Elevation 98 feet Oote 12-18-81
0
. DARK GRAY SILTY CLAY (CL)
LL=a3 ] z medium stiff, moist with roots

:%:;? in the upper 4°
-200=83% GRAY-BROWN SANDY CLAY (CL)
stiff, moist

No free water encountered

f 10 +
LOG OF rvest Pit TP-N
! Equipment Backhoe
| Elevation 97 feet _ Date_12-18-81
0
/ DARK GRAY SILTY CLAY (CL)
medium stiff, moist with roots
{ in the upper 4°
a GRAY SANDY CLAY (CL)
4 stiff, moist
s | L
No free water encountered
&
10 4
LOG OF Test Pit Tp-12
Equipment  gacyhoe
Elevation 100 feet Dote 12-18-81
0 g

DARK GRAY SILTY CLAY [CL)
stiff, moist, with mots in upper o
RED AND BROWN CLAY (CL)

% very stiff, moist

5 No free water encountered

hladns ARIE s Rt =
. .

10 1

LOG OF YEST PIT TP-10,11,12 nan
ROCKET FACILITY
ELLINGTOM .AF2, TEXAS ol

A vk O ATt

.l “,‘A
L 1782




e R

O

3 W2 2 = LOG OF Test Pit TP.13 ~
2 25 £ 2
?o 21"5 x € "‘&& Equipment  Backhoe
- -]
Laborasory Tests = 2088 388  fevorion 99 feet _ Dare 12-18.81
0
GRAY SILTY CLAY (CL)
stiff, moist, with roots in upper 6"
GRAY AND BROWN CLAY (CL)
Ly stiff, moist
No free water encountered
10+ .
LOG OF Test Pit TP-14
Equipment Backhoe
Elevation 99 feet Date _12-18-8)
o :
: Pt’ DEBRIS FILL (concrete block, plastic
.5,/ rubber L other commercial waste)
,“‘ with bad odor
Y seepage at 4&°
5 4 ai FILL 4
104 .
LOG OF Test Pit TP-15
Equipment  2acince
Elevation 101 feet Octe 12.18.8)
0 F+uq DEBRIS FILL (large concrete blocks
=] and other wastes) FILL .
Z GRAY CLAY (CFL)
very stiff, moist
5 L
No free water encountered
10 1
:W»i\.gwmlnuxlﬂoo LOG OF TEST PIT TP-13,14,15 Ak
2 Coconrcn oS3 ROCKET FACILITY
= ELLINGTON AFB, TEXAS 10
ST IR R - -:- ,.:'. DY At




— - -y

v

————— e —— e

§ - Z E - LOG OF Tlest Pit TP-1¢
~ - E -
PR 23 Equipment Backh
JERE I B
Loborotory Tein © v Elevation 103 feet Date 12-18-81
0 ryoe
-0 Top soil with concrete blocks |
o DEBRIS FIEL
21 (commercia) wastes, boards,plastic)
.55 with odor FILLl
s4{ kSl seepage at &' —
10 < —
LOG OF Test pPit TP-17
Equipment  Backhoe
Elevotion 100 feet Date _12.18.1)
0
[ /'] GRAY SILTY CLAY (CL) ,
/ stiff, moist, with roots in upper ¢
BROWN CLAY (CH)
5 . stiff, moist
No free water encountered
10
7 i , LOG OF Test Pit Tp-12
Equipment pa-jrp
Elevation 100 fest Dote 12-1&-8)
0 — _
/ LIGHKT GRAY SILTY CLAY (CL)
stiff, moist, with roots in upger 1 °
3 No free water encountered
10 1
:.vdlngL;-wnAnmuh- LOG OF 7EsT PIT TP-]6L17JE Bt
~greeny Gesogsis ROCKET FAZILILY .
b secorvacs ELLINGTON AFE, TEXAS A1
" L .- "\1.\: "’-‘:t\_lj ;‘:‘..T e v, la
S o e e e e —p—— F_12 v S ———— 2, 7T W, o SR ST TR T A AT




2 . 2 & - LOG OF rTeqr iz "p.1g
- - E b ':,-!
? g 2 = £ g Equipment Backhoe
o f € »n€ %O
Loboratory Teshs = 3 &8 83 Elevation 101 feet Dote 12-18-81
° SHELL PAVEMENT FILL_
BROWN CLAY (CL)
stiff, moist
L
No free water encountered
10 -
LOG OF r1est pit TP-20
Equipment Backhoe
Elevation 103 feet Daote 12-18-81
0 R SHELL PAVEMENT
'] DEBRIS FILL Pl
// GRAT-BROWN CLAY (CL)
stiff, moist
s | K4
No free water encountered
10- LOG OF Test Pit 77-2)
tquipment Backhoe
Elevation 101 feet Dote 12-18-81
0
o] OEBRIS FILL (soil, glass, concrete
// BROWN CLAY (CL)
/ very stiff, moist
A
No free water encountered
10
Marding Lawsen Asseciates LOG OF TEST oIT Tp-]9.20121 AW
Engewens Geongan ROCKET Facioitf
b Geoormcan ELLINTON 2FE, TIWAC A
-5 ://“" 12 ';:15 2n o a  ‘_~___




e

Loboratory Tesh

Blowx/foot
Moisture

Content (%)

Dry

Density (pcf

LOG OF Test Pit TP.2?2

<,
'ig Equipment Backhoe
-
Qw» Elevation 101 feet Oore 12-18-81
0
] DEBRIS FILL (wastes, oily water, I
o5 concrete block, glass, wood)
N
)J.‘""
2] seepage below 3.5 FILL |
5 BROWN CLAY (CL)
1 stiff, wet
10 4
LOG OF Test Pit TP-23
Equi ¢ Backhoe
Elevation 102 feet Octe 15.13.7)
0 - —~
;{,;‘4 DEBRIS FILL (plastic bags, woods,
L5 concrete)
A ‘ '
:‘4"- ' !
i seepage at 3 FILL

S 4

10 -

BROWN AND GRAY SANDY CLAY (CL)
stiff, wet

LOG OF Test Pit TP-24

Equipment RBackhas
Elevation 100 feet Dote 12-18-81

10 4

GRAY SILTY CLAY (CL)
stiff, moist, with roots in upper 6°

POWN AND GRAY SANDY CLAY (cL)
stiff, wet i
ater.level (12-18-81)

Marding Lawsoa Associstes

E~gineers Gecognany
& Geooryscarsy

LOG OF TEST PIT TP-22,23,24
ROCKET FACILITY
ELLINGTON AFB, TEXAS

!

- e m
< P

r

D

- e

.
-

AATE
AlS
-




3 J& 3 LOG OF Test Pit PT_2S
| SN 35 2T
, 2 .:é . e '§_ g» £quipment Backhoe
- @ ® 9o
, chorobry Teshs [ f 6Q Qw Elevation 100 feet Dote 12-18-8] j
0

GRAY SILTY CLAY (CL)
stiff, moist, with roots in upper 4*

BROWN SANDY CLAY (CL)
stiff, moist

NN

I 5 4
No free water encountered

10-

| LOG OF Test Pit TP-26

| Equipment  Backhoe
. Elevation 101 feet Date 12.18.8

¥ /] GRAY SILTY CLAY (CL)
medium stiff, moist

BROWN SILTY SANDY CLAY (CL)
stiff, moist

N\

5 4
No free water encountered

LOG OF Test pPit TP-27

Equipment  Backhoe
Elevation 101 feet Date 12-18-81

o .
/| GRAY-BROWM SILTY CLAY (CL) J
medium stiff, moist, with some Fll
glass fraoments
GRAY-BROWN SILTY CLAY (CL)
s stiff, moist

sandy below 6'

10

Mording Lawsen Assecistes LOG OF TEST PIT TP-25,26,27

ELLINGTON AFB, TIXAS

[ W)
. Googam ROCKET FACTLITY A14

D . e a T =
Lo ey T, (R aBIN . had
-~ - -

e N B “-
1 e e e - ?"LI T/.-L

F-15




LOG OF 7vegr pit 1p.23

3 .2 32
S 2§ £ Z2 _
?o §€ >~§ ‘ﬁg Equipment Backhoe
Loboratory Tests = 2068382 gluation 100 feet Oare 12-18-81
0 —
0] DEBRIS FILL I
i1 (lumber, plastic, paper, concrete’
;‘i»(‘;: blocks) with bad odor
Fid  seepage at 3! ]
5 W caving at 4'-§°'
1 b,
DX FriLy
/| BROWN SILTY CLAY (cL)
» stiff, saturated
[{-1] BROWN SILTY SAND (SM)
104 K= medium dense, saturated
LOG OF Test Pit TP-29
Equipment Backhoe
Elevation 100 feet Dofei-lB_-S_l___
0
/ GRAY SILTY CLAY (CL)
/ medium stiff, moist, with roots in
/ upper 6"
A
BROWN CLAY (CL)
5.} / stiff, moist
/ seepaqe and caving below 7'
3] LIGHT BROWN SILTY SAND (SM)
] medium dense, saturated
43
104 -
LCG QOF T=ct Pyt TE-IL
Equipment Zazknce
Elevation 103 feet Octe 12-18-8)
8 o FEIC
;°7]  (comrercial wastes, glass, woed,
~<-,}j plastic paper) )
&% FILL
%4
5 GRAY-8RCWN SILTY CLAY (L)
% stiff, moist
107 No free water enccuntered
% :udlngL:-unA'nml.tn . LOG OF TEST PIT 79-28,29l30 oAl
HER [ty ST A1E
= :‘~.‘;J ,.l‘ "2, (i~ \
F-16 -




T % LOG OF Test Pit TP.31
B85 3 femr move
E st & i-; Elevation 104 feet Oate 12-18-81
aboratory Tests 3 § 5 g
DARK GRAY CLAY (CL) !
medium stiff, moist, with gravel |
at surface I
DEBRIS FILL |
ﬂ 3 (wood, plastic, glass) l
|
t
FILL,
GRAY CLAYEY SAND (SC)
10— dense, saturated
No free water encountered
15
LOG OF Test Pit TP-32
Equoment Backhoe
Elevahon 102 feet Date 12-18-81
°7 DEBRIS FILL —
(concrete, gravel, wood) FILL
/ GRAY-BROWN CLAY (CL)
/1 stiff, moist
s /‘
¢
No free water encountered
10~
15~
=—— Bsshotviitosinianiit LOG OF YEST PIT TP-31,32 man
HHEAR [ b ernsie ROCKET FACILITY 6
= ELLINGTON AFB, TEXAS
= SRl IRE EE » 2 R d

=== —— S S F — et S —




Appendix G
Logs of Soil Borings;
POL Storage Area




J% SOUTHWESTERN LABORATORIES

Marerials, environmental and geotechnical engineering. nondestructive, metallurgical and analytical services

222 Cavaicade St ¢ PO Box B768. Houston Texas 77249 ¢ 713/692-9151

October 2, 1985

Re: Jet Fuel Concentration
ANG Fuel! Farm
Ellington Field
Houston, Texas
SWL No. 85-302

147th Fighter Interceptor Group
Texas Air National Guard

Bidg. 160, Ellington Field
Houston, Texas 77034-5586
Attn: Milton Hamon

Gentlemen:

Attached please find the results of the testing for jet fuel concentration
in soil samples taken at Ellington Field for the above referenced project.
These services were authorized under Purchase Order No. DAHA41-85-w-
2139.

The soil samples were obtained by drilling a soil boring to a depth of 19
feet below grade near the southeast bridge abutment adjacent to the ANG
Fuel Farm at Ellington Field in Houston, Texas. The boring location was
determined by representatives of the 147th FIG. The boring was advanced
oy flight auger and samples were obtained by pushing thin walled "Shelby
Tuzes 1nto the ground at the seiected cepths

< Zizy 9t tne soil bering 0G ancd 3 nev .ol Toest Zasiooo
sympols used on the log are aiso attachead.

If you have any questions or if we can be of further service, please
contact us.

Sincerely,

SOUTHWESTERN LABORATORIES

¢’ .
R A R DI e

Edward D. Prost. Jr.
Geotecnnical Engineering Division

?ﬂﬂ 777‘7/

Joseph Ray Meyer 2
Manager
Geotechnical Engineering Division

G-y




Client:

Project:

Technician

SOUTHWESTERN LABORATORIES
y &

Materials, envirornmenial and geotechnical engineening. nondestructive, metallurgical and analyncal services

222 Caveicade St @ PO Box 8788. Houston. Texass 77249 ¢ 713/652-9151
File No.

Report No. —2704-5707

Report Date — 10/1/85 .

147th Fighter Interceptor Group
Texas Air National Guard

Bldg. 160, Ellington Field
Houston, Texas 77034-5586
Attn: Milton Hamon

Analysis of soil samples for jet fuel. Geotechnical project no. 85-302. Sample
received 9/23/85.

RESULTS
Sample [.D. SWL Lab No. ppm Jet Fuel
Jet Fuel 5704 N/A - used as standard
#1 4-6' ' 5705 <500
42 8-10' - 5706 <500
23 17-13" 77 <500
BOIITHWESTERN LABORATORIES
e Tal Gectacmnccilo oo Tl (’_0, e f_.'u.
R T e T he




LOG OF BORING B-]

Project No. 85-302

pnoJtct Hydrocarbon Testing, ANG Fuel Farm, Ellington Field, Houston, Texas

Stiff red-brown silty clay with chemical odor

>204
=
S
b <
b
P 4
p <

Boring Terminated at 19 feet

patTL 9-23-85 TYPE 501l Test Boring LOCATION
STANDARD
. VW warter SAMPLE PENETRATION

- 'S

- - “ )

1) o L s

- Y ;0 a

-3 N E T DESCRIPTION

N O PR

- -

a ]

1) SURFACE ELEVATION
> O a—
\\\\ Stiff grayv clav with chemical odor
| S
- color change to light gray and tan, with calcareous and
104 ferrous nodules
’lSﬂ\\\
N
—T




KEY TO SOIL CLASSIFICATION TERMS AND SYMBOLS

SOIL OR ROCK TYPES

sano | | savor P swae

ST SiLTY SANDSTONE

o
CLAY \ CLAYEY [zxd LIMESTONE

7

B
é

S

Y I VR ORGANIC [-*~] GRAVEL

A
. e
0
»

€

SAMPLER TYPES

'

SHELBY OrSTURBED SPUT NO
TuBtE (AUGER) SPOON RECOVERY
DENISON PISTON PITCHER ROCx CORE

CONSISTENCY OF COHESIVE SOILS
{MAJOR PORTION PASSING NO. 200 SIEVE)

UNORAINED SHEAR

DESCRIPTIVE TERM STRENGTH, KIPS /SO FOOT

RELATIVE DENSITY OF GRANULAR SOILS
{MAJOR PORTION RETAINED ON NO. 200 SIEVE )

DESCRIPTIVE TERM RELATIVE DENSITY. %

—pr

Ad S DEPTH SROUNCWATER CRS™ ENCOUNTERED TURA 3 oF

VERY SOFT LESS THAN Q25 VERY LOOSE LESS THAN 15
SOFT 02510 0% LOOSE 15 70 ¥
FIRM Q% T010 MEDIUM DENSE 3B TO 65
STIFF 1.0 T0 20 DENSE 65 TO &8s

VERY STIFF 20 T0 40 VERY DENSE GREATER THAN 8%
HARD GREATER THAN 4D

WATER LEVELS
At - GROUNDWATER LEVEL AFTER 24 HOURS{UNLESS 2THERWSE NOTED)

Portryg paper Tt N Wl

Seam 1787 3 n thchness

Laver grecier 1hon 3 thoness

Cokcoreanns: conlrng aporeciable quaniibes of coicasn
Corvongte

Ferrous LoNMoNInG  oCOrec.adle quanttes of wrun

Weli"Groded  howvng wde range n gron wze 8 wdsionhal
amounrs of Qli nermediafe saes

eyt Hed elcmaeien e 3rEe e Of NOVRG Q TBrge
o suet =™ v reermedidie W81 MaL

G-4

S _——

TERMS DESCRIBING SOIL STRUCTURE

Frasured Contoinmg trainkage crochks, frequently filed
with fine 300G or wit ysuolly more or less verta!

inerbedoed: fomoosed of ofternote layens of dtferent i
ypes

Lomenated: Comoosed of then iqvers of varnng COIr ond sexhare

Sharensioed Novng mcimed plones A wearness NG 3re sic

8 giossy n apoearonce

NOTE: Cloys possesserg schemded o hisured sruciure
Moy exhi lower uncontned strength than indico g
obove Corstency of weh 01 '3 Nieroreted vamg
the unCoMhned sirenG™ JIONG wi R DOCKet Sene’ Dreie
s = VIRY

B




Appendix H
Soil Analysis Results;
~ Fuel System Repair Shop




o TR0®  Usar ofML/Sa R
_PBrocks AFP Tx IB2ILSS
LI B0 YA 1- 2 LIS S22 24
24 IR~ o

Water TV TEE T
r'A-Dt(Tlou -
l tgsY 7O+
l Velastile Arormatacs

Methodology: EPA 8020
i? . Devect:or

OLML NO: SONGe son¢ Lamyt

ND TP

| mase wo: JGggtmp;b! 3868273
_ Berzene ND e 0.9 l.a
' Crigreberzene ' a.f l.o

Jd.2-Dichlcroberaene 2.§ {1.Q

J . 3-Pichlcroberzene o.5 .0
_ ) 4-D:crlorprenzene . ). ©
l,_g;hLiber.zgne 0.8 [ (.¢©

Tolyere a8 | Lo
T =, .- W

Qﬂ‘;ﬂj‘—ﬁ' [

Results in PFM

NC-None Detected. Less than the detectior

limee,

TRAZE~rresenz but less thar the cua-ntize-

tive limic,

DATI 2N2LYTEID: Nort Repe. ted

5.:’,4”57‘«'-{?‘ ’-’,/’../4 MV\

ANALYSIS COMPLETED EY
CONTRACT LABR

REQUESY MG AGENCY (Meiiing Asoresey
1477 USAFE Can /558

S/0 FW ) 4

A owuelrm | 7 x | PHO2 ¥~ SITE

05 MAR 1985

Atch 1




o~ - e

v§0m  USAF OEML/SA
BROOKS AFB TX 78235 =Lsoe-
- 4

REQUESTING AGENCY eoildrg Addrcse)
I97 CUSAF can /S6/2
S0 E//. g For) KFreld

Houwilon, 7x D703+ - 5386

CONTRACT LAK 05 MAR ¢
" ezt

RD-RONE DETECTED, LESS THAN TEE DETECTION LIMIT.

'!RACE-PRESENT BUT LESS THAN THE QUANTITAIIVE LIMIT
TRACE = 2 times Detection Limit.
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iroesdichloromethane MDD D 0.0S
dromoform 0.DS
Eromoumethane 0.0S
Carbon Tetrachloride 0.0
thlorobenzene 0.0 S
Chloroethane 0.9 S .
2-Chloyoethylvinyl ether 0.Ds
Chlorofora 0.0s
Chloromethane 0.Ds .
Dibrooochlorozethane 0.0
1,2-Dichlorodbenzene 0.08
1,3-Dichlorobenzene 0.8
1,4-Dichlorobenzene 0.5
Dichlorodifluorocethane 0.8
1,1-Dichloroethane 0.0
3,2-Dichlorvethace 0.8
1,1-Dichloroethene 0@.{
ans-1,2-Dichloroethene 1 ¢ 0.0S
1,2-Dichloropropane 0.DS
eis~1,3-Dichloropropene 0.Ps
* trans-1.3-Dichloropropene 0.05
Methylene Chloride 0.5
1,1,2,2-Tetrachloroethane 0.D%
Tetrachloroethylese 0.5
1,1,1-Trichloroethane O.Q;‘
1,1,2-Trichloroethane 0.0Dg
Trichleroethylene 0.5
Trichlorofluoronethane O.D;___
Vioyl Chloride 0.25
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