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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
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EXECUTIVE SUMMARY

A.\ITRODUCTION

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, Ellington Field Air National Guard Base, Houston, Texas,

(hereinafter referred to as the Base)# u-nder 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 personnel 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).

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 activities.

Interviews with six Base personnel and a field survey resulted in the

identification of three disposal and/or spill sites 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 to 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) utilizing

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 underlying 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.

ES-2



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, Ellington 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:

o 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;

o A review and analysis of all information obtained; and

o 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):

o Mr. Robert Paquette, Environmental Scientist

o Mr. Timothy Gardner, Environmental Scientist

o Mr. Mark Johnson, Geologist

o Ms. Kathryn Gladden, Chemical Engineer

Individuals From tne ANG who assisted in the Records Search included:

Mr. Arthur Lee, Environmental Engineer, ANGSC/DEV; Lt. Colonel 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.

D. 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 haLardous waste spill/disposal

sites.

The Records Search began with a site visit to the Base to identify all shop

operations or activities on the in!Lallation 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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PRELIMINARY ASSESSMENT Figure 1.
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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

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. Eliington, 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 JN-4 (Flying Jenny) was the first training-type airplane as-

signed to Ellington 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." Ellington has

truly been the "Gateway to the Stars" through its pilot and navigator training

programs, its gunnery and bombardment training. Today it is the home of pro-

ficiency training for United States astronauts, who fly the supersonic T-3B

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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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 147th FIG has mainly utilized

tho T-33, F-4C and C-131 aircraft.
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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 is 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,

Ill-1



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 lies 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 is 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 5 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 cm/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 B 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 of 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 potentially 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 0). 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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HMDLocation of Rated/Unrated Sites of Texas Figure 4.
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Table 2. Site Hazard Assessment Scores as derived from HARM: Texas Air
National Guard, Ellington 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. I - Former Base Landfill (Unrated)

This area is located on the north end of the Base off Greig Avenue behind

Buildings 1356 and 1357 (Figures 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 - POL Storage Area (HAS-64)

This site is isolated from the main part of the Base and is located or, tlfe

south end of Ellington Field off McLoughlin 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. In 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 gallons 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-4

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 P0-680 might have been overlooked.

Due to the observable 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'iity of the Base.

D. Other Pertinent Facts

o Base drinking water is supplied by municipal wells located 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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o All oil/water separators are connected to the sanitary sewer system.
Oil is collected by local oil reclaimers. Water is treated at the
municipal sewage treatment plant located off of the Base on the south
end of Ellington Field.

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

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

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

o 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.

o There have been no known underground storage tank leaks at the Base,

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

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

I
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V. CONCLUSIONS

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

o 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.

o 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.

o 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 lOl(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

oil 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 Pollution 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 listed 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 1981.

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.
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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

(goundwdter, 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.

POROSITY - The percentage of the bulk volume of a rock or soil that is occupied

by interstices, whether isolated or connected.

SURFACE WATER - All 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 conformation of a land surface, including its relief

and the position of its natural and manmade features.

WATER TABLE - The upper limit of the portion of the ground wholly sdturated

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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Team Members



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 E pots concerning
compatibility, Packing, Packaging, Spill Response, and Recouprr mnt of hazardous
materials and waste.

Defense Reutilization and Marketing Region, Defense Depot Oqden (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 personnel at DPDOs in region. Interpreted
State and Federal regulations for superiors and the DPCCs, and acted as liaison
between field perscnnel and State/Federal environmentalists. Assiste: :n rewrit'ng
DOD 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 DPDOs and other D.O.D.
facilities.
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PAQUE T TE (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 regulations. Assisted in developing
regulations and interpreting existing regulations. 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 regulations (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 arid 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 Regulations.

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 ir'dLstries ir distIct; ccrst-rrt
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 "Disposal of Unwanted
Radioactive 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 iodinations 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
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MARK 0. 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 (l984-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 guidance document for the Air Force's Installation
Restoration Program.

Bechtel Associates Professional Corporation (1981-19941: 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
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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 engineering 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. F'or 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 Drinking Water Regulations for
radionuclide contaminants.

Peer Consultants (1984-1985): Staff Engineer

Developed background documents for listing of RCRA hazardous wastes.

Engineering Science (1983-1984): Staff Engineer

Conducted regulatory 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 INFORMATION

Interviewee Years Associated with
Number Primary Duty Assignment Texas ANG

I 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
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OUTSIDE AGENCY CONTACT LIST

1. Federal Emergency Management Agency
Fluod Map D; tribution Center
6930 (A-F) San Tomas Road
Baltimore, Maryland 21227-6227

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

3. 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 identify, evaluate, dnd 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, 11 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).

PURPOSE

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 Air National Guard in setting priorities for follow-on site inves-

tigations.

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

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 ranking models, the U.S. Air Force's

site rating model uses a scoring system to rank sites for priority attention.

However, in developing this model, the designers incorporated some special

features to meet specific DoD program needs.



The model uses data readily 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

meshes 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 (Figure 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 evoluated 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 Is 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
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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 is also computed. The

factor score and maximum possible scores are totaled. and the receptors sub-

score computed as follows: receptors subscore a (100 x factor score subtotal/

maximum score subtotal).

The waste characteristics 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) associated with the site. The level of confidence in the

information Is 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 Is 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 Is given a subscore of 80 to 100 points. For indirect evidence, 80

points are assigned, and for direct evidence, 100 points are assigned. If no

evidence is found, the highest score among the three possible routes is 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 Is scored. Scores for sites with 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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HAZARDOUS ASSISSMENT RATING FORM

Paqe Iof 2

NMor SITS-

LO.ATZaI

OAT'! OF 0I8AI O OCO13I______________________________________

OiNW3OPUATON

caNwftS/SSCZOW

SITS IAID IT

. RECEPTORS
Factor MzaX

atin" Factor Possible
Rtating Factor (0-3) ltipLi*er Score Score

A. Population Within 1.000 feet of s.Ite 4

S. Distance to nearest well 10

C. Land 4se/zoflu within I mile radius 3

0. Distance to installation boundary 6

E. Critical enviromsenrt. wuit I mile radius of site 10

F. Water qua.ity of nearest surface water body 6

G. Ground water use of uppermst aquifer 9

K. Population served by surface "ter supply within
3 miles dostrs m of site 6

1. Population served by ground-water supply
within 3 miles of site 6

Subtotals

Receptors subseetre OC X !&c,: r score suct&a, m.a~ sc:re :t.___

WI. WASTE CHARACTE.RISTICS

A. Select the factor score based on the estimated quantity, tie degree of hazard. and the confidence level of
the Luforsazton.

I. Waste quantity (S a mall. N - medi-m. L a large)

2. Confidence level IC - confirmed. S - suspected)

3. Hazard rating (H - nigh. H - sedium, L - low)

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

a. Apply persistence factor
Factor Subscore A x Persistence Factor - Subcore a

C. Apply physical state multiplier

Subscore I X Physical State PultlpL1arA * WUate Chracteristics Subecore
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Peqe 2 of 2

ill. PATHWAYS rector "ALINN
Raring racto Poessie

Rating factor (0-3) multipLier Score Score

A. if there is evidence of migration of hazadous contaminants, assign aazumsm factor sabeore of 100 Points for
direct evidence or 80 points for indirect evidence. If direct evidence exiAts them proceed to C. If no
evidence or ndirect evidence exists. proceed to a.

Subscore

3. ~ate the miqration potential for 3 potential pathways: surface water migration. tlodinq. and ground-water
miqration. Select the highest rating. and proceed to C.

1. Surface water migratiom

Distance to nearest surface water I

Met precipitation 6

Surface erosion 0_ _

Surface permeability 6

Rainfall intensity a

Subtotalas

Subscore (100 X factor score subtotal/maxi um score subtotal)

2. Flooding I I

Subscore (100 X factor score/3)

3. Ground water migration

Depth to ground water e i

"et precipitation I 6 .

Soil permeailty S________

5.,tsurface !.:rs 3

Di-roct 4c~ess to :rzund idar 3

Subtotals

Subecore (100 X factor score sutotal,/axim.m score subtotal)

. Hignest p ethway subscore.

Enter the highest subscoce value from A. 5-1. 6-2 or B-3 above.

Patrhays Subscore

IV, WASTE MANAGE IENT PRACTICES

A. Average the three sub ores for receptors, waste Charectersttics., ar pathways.

Receptors
Waste Characteristics
Pathways

Total divided by 3 o

,roes Total Score

a. Apply factor for -aste contaijwent from waste aanaqement practices
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Appendix E
Site Hazardous Assessment

Rating Forms



147th Fighter Interceptor Group
Texas Air National Guard

Ellington Field Air National Guard Base
Houston, Texas

USAF Hazard Assessment Rating Methodology
Factor Rating Criteria

1I. RECEPTORS

Population within 1,000 feet of site:

Site No. 2 One to 25
Site No. 3 Greater than 100

Distance to nearest well:

Site No. 2 Less than 3,000 feet
Site No. 3

Land use/zoning with 1 mile radius: Commercial or Industrial

Distance to installation boundary:

Site No. 2 Zero to 1,000 feet
Site No. 3 Zero to 1,000 feet

Critical environments within 1 mile: Not a critical environment.

Water quality of nearest surface water body: Agricultural or industrial

use

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

2. WASTE CHARACTERISTICS

Quantity:

Site No. 2 Greater than 20 tons
Site No. 3 Five to 20 tons

Confidence Level:

Site No. 2 Confirmed confidence level

Site No. 3 Confirmed confidence level

Hazard Rating:

Site No. 2 Medium

Site No. 3 Medium
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147th Fighter Interceptor Group
Texas Air National Guard

Ellington Field Air National Guard Base
Houston, Texas

USAF Hazard Assessment Rating Methodology
Factor Rating Criteria (Continued)

2. WASTE CHARACTERISTICS (Continued)

Persistence:

Site No. 2 Metals, polycyclic, and hal-
ogenated compounds

Site No. 3 Metals, polycyclic, and hal-
ogenated compounds

Physical State

Site No. 2 Liquid

Site No. 3 Liquid

3. PATHWAYS

Surface Water Migration

Distance to nearest surface water: Zero to 500 feet
Net precipitation: Less than 10 inches per year
Surface erosion: None
Surface permeability: 10-4 to 10-6 cm/sec
Rainfall intensity: Greater than 5.0 inches

Flooding: Beyond 100-year floodplain

Groundwater Migration

Depth to groundwater: Zero to 10 feet
Net precipitation: Less than 10 inches per year
Soil permeability: Greater than 10-6 cm/sec
Subsurface flow: Occasionally submerged
Direct access to groundwater: Low risk

E-2



HAZARDOUS ASSESSMENT RATING FORM Page I of

M A K or s i r S i t e N o . 2 -P O L S T O R A G E A R E A

Lo.Acim TEXAS AIR NATIONAL GUARD- FII INrTON FTP) 0 ATp NATIONAL GUARD BAS.F HoIiTuJ- TFYA5

QATZ or OPUATI 0A oa o RE 1973, 1985

owmxu'oPEATt147th Fiahtpr Tn tirrptptoi (rniip ToXac Air Natinnal ij;rH

ca u., s/wsczr:o, Site isolated from main base - soil borings strnng chemical odors

sIT P Y Hazardous Materials Technical Center

1. RECEPTORS actor

Rating rector Possible
Rating rrector (0-3) Multiplier Score Score

A. Population within 1.000 feet of site 14 4 L

8. Distance to nearest Wll 10 ,n 30

C. LAM Us/onig within I mile radius 3 1 9 19

0. Distance to installation bound&. ____________ 3 6 18 0____

c. (:itical enviromnts vitun I mile radius of site 0 10 0 30

r. Water quality of nearest surface water body 0 6 13

G. Grouand water use of upperimst aquifer 3 __ 9___27_ 7

H. Population served by surface water supply within
miles downstream of site 0 60 _

I. Population served by ground-water supply
within 3 silts of site

subtotals 16
R*ceptors subscore (100 X factor score suctotal/max mum score suntotal) A-

11. WASTE CHARACTERISTICS

A. Select the factor score based on the estia ted quantity, the deqree of hazard, end the confidence level of

the information. ____

1. Waste quantity (S - smll. M - mdium. L - larqe) L

2. Confidence level (c - confi~red, S - suspected) C

3. Kazard ratinq (H - Pugh. m - medim. L - low) M

Factor Subecore A (from 20 to 100 based on factor score matrix) 0

a. Apply persistence factor
Factor Subecore A I Persistence Factor * Subscore I

.20 1.,* __ __ __ __

C. Apply physical state multiplier

Subscore 3 X Physical State ultiP.lier - waste chaxact4erist.cs Subecore

E-3



HAZARDOUS ASSESSMENT RATING FORMl Pe 2 of

li. PATHWAYS Factor MA
~tM" ractor Posible

Rating rector (0-31 multiplier Score Score

A. I there is evxdence of migration of hazardous contaminants. asign isezmii factor subcore of 100 points for
direct evidence or aO points tor indirect evidence. If dixect evidence exists then proceed to C. If no
evidence or Indirect evidence exists, proceed to a.

Subscore 0

a. Rat.e the migration potential for 3 potential pathways: surface water migration. flooding, and ground-water

migration. Select the highest rating, and proceed to C.

1. Surface water migrat a

Distance to nearest surface water 3 4 24 24

Not precipitation 1 6 6 @3

Suzrface erosion 0 a 0 24

surface permeab lity 2 6 12 18

Rainfall inten~sity 3J 24 24 -

SUbtot o s 56 108

Subscore (100 X factor score total/max"ium score subtotal) 52

2. Flooding 1 0 1 1 1 03

Sub core (100 X factor score/3) 0

3. Ground water miqration

Depth to ground water I 3 a 24 24

et precip2,tatton 16 i 6 18

Subsurface flows 1 I

Di.ct access to qround vatr -

subtotals 5__

Subscore (100 X factor score rubtotalmaximua score subtotal) /

C. Highest pathway subcors.

Enter the highest subacore value from A. S-1. 5-2 or B-3 above.

Pathways Subscore _ -

lV. WASTE MANAGEMENfT PRACTICES

A. Average the three subecores for receptors, wate characteristics, and pathways.

Receptors 59
Waste Chracteristics
Pachways

Total 191 divided by 3 4
Gross Total Scc.-

a. Apply factor for waste containent from waste anagement practices

.g"s Tot&- -0431:e !Arazmenct rrac-:r - !'a" Sc:rs
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HAZARDOUS ASSESSMENT RATING FORM Pae 1 of

mAmz or sxr Site No. 3 - FUEL SYSTEM REPAIR SHOP

LOCTzo TFXAS AIR NATIONAL GUARD. FLLTNGTON FIFLD AIR NATIOtAL GUARD SASE. HOUSTON. TEXAS

DAT Or OPEATICH O OCCAM November 1985

awI4E/0oPmut 147th Fighter Tnterceptor Group. Texas Air National Guard

sxT PAT Y Hazardous Materials Technical Center

1. RECEPTORS
Factor axu
Rating factor Poss;bie

RtiLng ractor (0-3) multiplier Score Score

A. Population within 1.000 feet of site ,1 4 212 2

a. oistance to nearest well 2 10 30

C. L.d us,/onnq within 1 ,ill. radius 2 3 _ 9

0. Ostance to intallatlon boundary .r 6 18

E. Critical environments vLth.Ljn I mile radius of Islt 0 10 - 30

r. Water quality of nearest surface water body 0 6 0 18

C. Ground water use of upperuost aquifer 1 3 -927 27

4. Population served by surface water supply vithi 0 0 .
3 L4le downstream of site -6

I. Population served by ground-water supply 13
within 3 miles of site 3 6 18

Subtotals 11 130

Receptors subseare (100 X factor score subtotali/maximum score subtotal) _

Li. WASTE CXARACTERISTICS

A. Select the factor score based on the estimated quantity. the degree of uzard. and the confidence level of
the gLormation.

1. Waste quntity (S - m11. A a medium. L - large) S

2. Confidence level (C - canfLrmed. S - suspected) C

3. azard ratinq (x - high. A sodiu
m . L - low)

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

I. Apply persistence factor
Factor Subecore A I Persistence Factor e Subecore g

50 ____ _.__ ___ • "__ __, ___

C. Apply phyeical state multipliar

Sub core I X Physical State Multiplier - waste Chwaracteristics Subscore
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Paqe 2 of 2

HAZARDOUS ASSESSMENT RATING FORI

ll. PATHWAYS Factor maxus
Ratinq Factor Poasibie

Rating actor (0-3) ultiplier Score Score

A. f here is evxdence of miqratiofl of hazardous contaminants, esiqn &aim . factor eubecore of 100 points for

digect evidence or 30 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exist, proceed to B.

SuJbecore ______

. Rate the aiqration potential for 3 potential pathways: surface water miqration, floodinq, and ground-water

-aqration. Select the hiqhest rating , and proceed to C.

. Surface water migrati n2

Distance to nearest surface water 3 24

et precipitation 6 6 18

Surface erosion 0 a 0 24

Surface pE esbility 2 6 12 ]8

Rainfall intensity 3 1 a I 24 24

Subtotal, 56 108

Subscore (100 X factor score subtotal/azxxmiu score subtotal) 5_

2. flooding 0o 0 3

Subscore (100 X factor score/3) 0

3. Ground water iigration

Det t o g round water 3 _24L4

Subtotals Ila11

Subecore (100 x factor score subcotaleaximua score subtotal) 47

C. Highest pathway subacore.

Enter the hiqhest subacore value from A. 1-1. 3-2 or S-3 above.

Pathways Subscore 52

IV. WASTE MANAGEMENT PRACTICES

A. Average the thre subecores for receptors, waste characteristics. and pathways.

Receptorsa 56
Waste Characteristics
Pathways

Total- 158 divided by 1 - 53
Gross Total Scoe

. Apply factor for waste containment from waste maneament practices

,ross Totai Scre glaste waeaqment Prcc:s ract::r a !.. a Sc:re
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Appendix F
Logs of Soil Test Borings;

Former Base Landfill



UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS SYMBOL i TYPICAL NAMES

CLEAN GRAVELS GW WELL GRADED GRAVELS, GRAVEl.SAND MIXTURES

GRAVELS WITH LITTLE OR
> NO FINES POORLY GRADED GRAVELS, GRAVEL- SAND
w GPGP MIXTURES

j MORE THAN HALF SILTY GRAVELS, POORLY GRADED GRAVEL. SAND.

a ' COARSE FRACTION GM SILT MIXTURES
14GRAVELS WITH SILT LARGERUTHNO. 4 SIEVE SIZE OVER 2% FINES - CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND-

Z . GC CLAY MIXTURES

(CLEAN SANDS SW WELL GRADED SANDS, GRAVELLY SANDS

SANDS WITH LITTLE OR
cr z NO FINES SP 0 POORLY GRADED SANDS, GRAVELLY SAMOS

00

U MOR: THAN HALF SILTY SANDS, POORLY GRADED SAND-SILT
ICCA, SE FRACTION SM MIXTURES0 IS SMALLER THAN SANDS WITH __

NO.4 SIEVE SIZE OVER 12% FINES CLAYEY SANDS, POORLY GRADED SAND-CLAY
SC MIXTURES

INORGANIC SILTS AND VERY F SANDS, ROCK

ML FLOUR, SLTY OR CLAYEY FINE SANDS, OR
CLAYEY SILTS WITm SIJGHT PLASTICITY

O aSILT AND CAYS OR1.AC CLAYS OF LOW TO MEDIUM PLASTICIT-r,SILTS AND CLAYS CL GRAVELLY CLAYS, SANDY CLAYS, SiLTY CLAYS.,

LIQUID LIMIT LESS THAN 50 LEAN CLAYS

I PGANK CLAYS AXD ORGA'4C S;.TY CAS OF

Ot LOW PLASTiC;

INCRGANIC SiLTS, MICACEOUS OR OIATCAAACOUS

SFINE SANDY OR SILTY SOILS, ELASTIC SaLTS

zSILTS AND CLAYS CH INORGANIC CLAYS OF HIGH PLASTICIr,

LIQUID LIMIT GREATER THAN 50 FAT CLAYS

000 ORGANIC CL.AYS OFr LCI1 TO HIGH PLASTncrrYr,
OH OR GANIC SILTS

HIGHLY ORGANIC SOILS Pt PEAT A:N o0wE. HIGHLY ORGANIC SOILS

i I
-I
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KEY TO TEST DATA

Shear Strength, psf

Confining Pressure, psf

Consol - Consolidation T& 320 (2600 Unconsolidated Undrained Triazlal

LL - Liquid Limit (in %) TzCU 320 (2600) Consolidated Undraned Triazial

PL - Plastic Limit (in %) DS 2750 (2000 Consolidated Drained Direct Shoot

PI - Plasticity Index (in %) FVS 470 Field Vane Shear

GS - Specific Gravity UC 2000 Unconfined Compression

SA - Sieve Analysis LVS 700 Laboratory Vane Shear

-"Undisturbed" Sample

- Bulk Sample
All strength tests on 2 8"or 2.4" diameter samples unless

-r -Sample ttempted with otherwise Indicated
no recovery

#-200 -% Fines pOssing#2O *indicates 1.4"diometer sample.

sieve

NOTES

These Notes Are Applicable To All
Boring and/or Test Pit Log Plate$ in
This Report.

1. Elevation I0C' r Pro'ect atLr = El 36.24' USC & GS Catum
Bcrin- anr test pit eleva::os de:er-ine fror rel imna-v

-c;.... c survey t__ J E. Hcste*'ier Er .ieerir,; Co. , Inc. un(..a'ed.

2. Blows/foot a Standard Penetration Test (N) value.

3. Torvane values are approximations of soil undrained shear strength.

K.wd...,een Asloates SOIL CLA.SSIFIC17 ION CHAP' & KEY TO TEST OC"A
E-w -ee-s Gec-o,; sis RCJCKE FCLY A

Gecw~w Jszs ELL!r!7ON AFB Ah' STON, T EXAS

TLP 6271,001.1? 1



a -EQuipment Rotary Wash

ac L c n Elevation 101 feet Date 12-17-81

Laboratory Tests
1.0 DARK GRAY SILTY CLAY (CL)

medium stiff to stiff, moist,
>2. with roots in upper 6"

GRAY-BROWN CLAY (CL)

5 stiff, wet

10 LIGHT EPO N CLAYEY SANDY SILT

(ML)
saturated, medium stiff to
stiff

10 brown at 13'
15

BROWN SILTY SAND (SM)
14 " medium dense, saturated

20 "

15 2 "25- "

Grurdwater level not
Se ter. ned

30-

35-

_____ - 40-- _ _

' ~ ~ Kre Law-o,,ew, AA,,*,,iLt,. LO C'3 E2 1', 5-1

= E n ,w,, , G o o " --LZ A , TI L I T T

F3 ELLINGTON AFB,TEXAS A 2
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Equipment- Rotary Wash
oE- : Elevation 101 feet Date 12/18/81

Laboratory Tests -O
>-.0 16.5 108 DARK GRAY SILTY CLAY (CL)

stiff, moist, with

1.2 21.4 101 organic matter within upper
12"

LIGHT BROWN SANDY CLAY (CL)
LL-38 5 stiff, saturated, with
PL-18 calcareous nodules
PI,20 1.3 19.3 110-200=57% 1

21.8 105

10

BROWN1 SILTY SAND (SM)
15 medium dense, saturated
151

BROWN CLAYEY SILT (ML)

medium stiff, saturated

20 RED CLAY (CH)

very stiff, saturated

>2.0 25

25" -

Grondater level nct
Ceterr.ined

30"

35-

~401

Kar%%g Lawb.. Ass-oisto -- OF' 0-SE

4 .ELLINGTON AFB, TEXAS A 31

F-4
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~ ~ quipent Rotary Wash
a -E 100IO feet

6 c Elevation Date 12-17-81

Laoratory Tests 0
LL-37 DARK GRAY SILTY CLAY (CL)
PL-;20 stiff, moist, with roots
PI1l7 within upper 12"
-2OO:73% 1.4

GRAY-BROWN CLAY (CL)
)2.0 5 medium stiff to stiff, wet

with calcareous nodules at
3.5'

GRAY-BROW4 CLAYEY SILT (?AL)
mediuvm stiff, saturated10-

sandy at 9'

silty sand lenses

15

20-"
•- " BROW,' SILTY SAND (91)

dense, saturated

2.-

25, -

30"

401

SKar4trnq LAwscm Associatoe Jr_____________E lq.,-%- G,,o"o smPL.K: F A, Li' A

& C6c', c; [LLINT0, A", TEA A 4
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, Equipment Rotary Wash

o 8 w* Elevation 100 feet

Laboratory Tests ,2.O 16.7 111
DARK GRAY SILTY CLAY (CL)

stiff, moist, with roots within

),2.0 21.9 103 upper 12'

BROWN AND GRAY SANDY CLAY (CL)
Txl900(50) 1.9 15.5 114 5 very stiff, wet with calcareous

nodules

TxlSOO(600) 19.8 107

BROWUN SANDY SILT (ML)

10 stiff, saturated

BROWSN SILTY SAND (SM)

medium dense, saturated with
15 clay layers

20

RED CLAY (CH)
very stiff, saturated

25-

304

gffo : arding L wa - As .- ciTs - TE
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- LOG OF Test Pt TP.1

-0Equip,,,w t Backhoe

0-
0 1/

LLw34 GRAY SILTY CLAY (CL)

PL-418 stiff, moist, with roots in upper 9"

-200-76% GRAY BROWN CLAY (CL)
stiff, moist

No free water encountered

10
LOG OF Test Pit TP-2

Eqvipment Backhoe
Elevtion 100 feet Date 12/18/8)

0

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

BROWN CLAY (CL)
stiff, wet

No free water encountered

LOG OF Test Pit TP-3

Equipment Backhoe
Elevelot 99 feet Date 12/18/81

0-

GRAY SILTY CLAY (CL)

medium stiff to stiff, moist, with
roots in upper 120

LIGHT GRAY CLAY (CL)
5- stiff, moist

No free water encountered

1O

MrfmgLzwwAoa...It. LOG OF TEST PIT TP-1,2,3
En W C-OOKVM ROCKET FACILITY

dW~r ELLINGTON A*8, TEXAS A 6

F7. 7



SLOG OF Test Pit TP-4

c Equipment Backhoe

Laborator Tests Jo Elevation 99 feet Dote 12-18-81
0

GRAY CLAY (CL)

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

stiff. moist,

No free water encountered

10l
LOG OF Test Pit TP-5S

Equipment Backhoe

Elevation 98 feet Dote 12-18-81 -

0
GRAY SILTY CLAY (CL)

stiff to medium stiff, wet. with
roots

GRAY AND BROWN CLAY (CL)
stiff, moist

No free water encountered

I

10, 
iLOG OF Test Pit TP-6

Equipment Backhoe
Elevation 98 feet a 12-18-81

0
DARK GRAY SILTY CLAY (CL)

soft, wet, with roots
GRAY CLAY (CL)

stiff moi's t

5- -BROWN CLAY (CL)
stiff, moist

No free water encountered

10

NagA Low a aoateLOG F TEST PTT-,, LT

& ROCKET FACILITY

ELLINGTC7 AFB, TEXSA

, TF-8



LOG OF Test Pit TP-7

0 a Equipment Backhoe
Laob larv y Tets ,7, Elevat;ol 02 feet Dot, 12-18-81

0
0/1 GRAY SILTY CLAY (CL)

medium stiff to stiff, moist, with

roots in upper 6"
BROWTI CLAY (CL)

5. stiff, moist
No free water encountered

10
LOG OF Test Pit TP-8

Equipment Backhoe

Elevat;on 100 feet Date 12-18-81
0

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

GRAY-BROWN SILTY CLAY (CL)
. stiff, moist

No free water encountered

10

LOG OF Test Pit TP-9
Equ;pmnt BaCkhoe
Elevation 99 feet D* 12-18-81

0 DARK GRAY SILTY CLAY (CL)

medium stiff, moistwwith roots in
upper 12'

GRAY StuDY CLAY (CL)
5- stiff. moist

.o free water encountered

10

El gom-mGoo.gam~ ,1 LOG OF TEST PIT TP-7 8 g *L-

.I~wxr'va= ROCKET FACILITY
ELLINGTON ASB, TEAS A 8

' '-F-9



F LOoiO Test Pit TP-lp

L, Ie -Equipment backhoe
At.M" TOS El..tion 98 feet Da*e 12-18-81

0~

LL-43 DARK GRAY SILTY CLAY (CL)
PL-16 medium stiff, moistwith roots
PI-27 in the upper 4
-200-831 GRAY-BROWN SANDY CLAY (CL)

stiff, moist

No free water encountered

104
LOG OF Test Pit TP.11

Equipment Backhoe

Elevation 97 feet Datg 12-18-81I0 r DARK GRAY SILTY CLAY (CL)
medium stiff, moist~wtth roots

f in the upper 4"

GR AY SANDY CLAY (CL)
stiff, moist

No free water encountered

10
LOG OF Test Pit TP-12

Equipwn; t Backhoe

Elevato 100 feet Date 12-1-81

DAAK GRAY SILTY CLAY (CL)
stiff, moist, with rnots in upper b- RED AND BROWN CLAY (C L)

r very stiff, moist

5- No free water encountered

10

KOF10,1 Law.,A..ee.ote LOG OF TEST PIT TP-1011,12

Ca " eock ROCKET FACILITY A
ELLT I WITOM AJFS, TEXAS A,

F-10



U-~ LOG OF Test Pit TP-'13

c 0 EonIV Backhoe
Ln0or ery To$s Elevation 99 feet Date 12-18-81

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

GRAY AND BROWN CLAY (CL)
5 stiff, moist

No free water encountered

10

LOG OF Test Pit TP-14

Equipmnwnt Backhoe

Elevation 99 feet Date 12-18-81
0

-':. DEBRIS FILL (concrete block, plastic

.. ' rubber L other conwrcial waste)

with bad odor

; '-': seepage at 4'I F. FI

10- LOG OF Test Pit TP-15

E q u; ;p nen t - _Q t.kce

Elevotio 101 feet Date 12-18-81

0

':" DEBRIS FILL (large concrete blocks
S and other wastes) FILL

GRAY CLAY (CL)
very stiff, moist

No free water encountered

10

______ ' Law ,.oo &" late* LOG OF TEST PIT TP-13,141S
i=iE ngneeri Geoogm

____ & ~ROCKET FAC2LITYA l
ELLING70N AFB, TEXASA 1

- - a,-,-



LOG OF lest Pit TP-16

00
Laoatr t -- Elevation 103 feet {)ohm 12-18-81

lop soil with concrete blocks

,- DEBRIS FILL
(conviercial wastesboardsplastic)
with odor FILd

5. seepage at 4'

10 LOG OF Test Pit TP-1)

Equipment Backhoe

Elevation 100 feet Dot 17--L

GRAY SILTY CLAY (CL)
stiff, moist,with roots in upper 12,

BROWN CLAY (CH)
5 stiff, moist

No free water encountered

LOG OF Test Pit TP- F

Equipment P
Elevation 10C fee! Dot 12-1E-81

0- LIGHT GRAY SILTY CLAY (CL)

stiff, moist, with roots in upper I

No free water encountered

II
10

HerdingLawson As.at. LOG OF TEST PIT TP-16,17,18
R 0. K EG R , FA:ILITY

ELLINSSTO'4 AFB, TEXAS

F-2A



- i LOG OF Test Pit -P-9

-2 .' 0 Equipment Backhoe

.obototor Tests 3Elevation 101 feet Date 12-18-81

*-.SHELL PAVEMENT FILL

BROWN CLAY (CL)

-F stiff, moist

No free water encountered

10 LOG OF Test Pit TP-20

Equipment Backhoe

Elevation 103 feet Date 12-18-81

0. * SiHELL PAVEMENT

DEBRIS FILL F L

GRAY-BROWN CLAY (CL)
stiff, moist

No free water encountered

10-
LOG OF Test Pit TP-21

Equipment Backhoe

Elevation 101 feet Date 12-18-81

-4*-; DEBRIS FILL (soil, glass, concrete

~:* block) F ILL

BROWN CLAY (CL)
very stiff, moist

No free water encountered

10

ALOG OF TEST PT TP-19 2,21
-ROC#:E FA--L 7Y A12

F- r-



e- "LOG OF Test Pit TP-22

Lr T c , c Equipment Backhoe

Laboratory Tests 15 Elevation 101 feet Owe 12.18-81
0

;:; DEBRIS FILL (wastes, oily water,
"- concrete block, glass, wood)

seepage below 3.5' FILL.
BROWN CLAY (CL)

U stiff, wet

10
LOG OF Test Pit TP-23

Equipment Backhoe

Elevation 102 feet Date 12-Ig-Al

.-.. DEBRIS FILL (plastic bags, woods,
• concrete)

seepage at 3'~FILL

. BROWN AND GRAY SANDY CLAY (CL)
stiff, wet

10
LOG OF Test Pit TP-24

Equipment Sackhoe

Elevation 100 feet Octe 12-18-81

0-- GRAY SILTY CLAY (CL)
stiff, moistwith roots In upper 6'

PO~t AND GRAY SANDY CLAY (CL)

5stiff, wet
5ater.level (12-18-81)

10

M4odng a..A.caj LOG OF TEST PIT TP-22.23.24 LYt
E. ROCKET FACILITY& , GoELLINGTON AFB, TEXAS

C 7 "7

F- 14-----------------



- i -o-
LOG OF Test Pit PT-25

C 'qipen BachoLa Iboratory Tosts____

-- Tet % Elevation 100 feet Date 12-18-81
0.

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

BROWN SANDY CLAY (CL)

5. stiff, moist

No free water encountered

10.
LOG OF Test Pit TP-26

Equipment Backhoe

Elevation 101 feet 0aht ej

GRAY SILTY CLAY (CL)
medium stiff, moist

BROWN SILTY SANDY CLAY (CL)
stiff, moist

5

No free water encountered

LOG OF Test Pit TP-27

Equiprnt Backhoe

Elevation 101 feet Daht 12-18-81

GRAY-BROWN SILTY CLAY (CL) FIL. !

medium stiff, moist, with some

glass fragments
GRAY-BROWN SILTY CLAY (CL)

stiff, moist
5-

sandy below 6'

10]1

NwlqmLaws" Ass.ecate LOG OF TEST PIT TP-25,26,27 ^An

& ROCKET FACILITY
ELLI!GTCN AIg, TEIAS

- F-15 -

. .. . -. .iS. , .



_ •LOG OF Test Pit TP-?3

. , Equipment Backhoe

0

Labomtory Test$ "(1 AC Elevation 100 feet (>ate 12-18-81.

DEBRIS FILL'"
Z " (lumber, plastic, paper, concrett
I.:. blocks) with bad odor

1: seepage at 3'
5 '. caving at 40-5'

BROWN SILTY CLAY (CL)
stiff, saturated

BROWN SILTY SAND (SM)

10 medium dense, saturated
LOG OF Test Pit TP-29

Equipment Backhoe

Elevation 100 feet Dote 12-18-81

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

BROWNi CLAY (CL)

5. stiff, moist

seepage and caving below 7'

LIGHT BROWN SILTY SAND (SM)
medin dense, saturated

l0-
LOG OF -zst

Equiprnent -,-:KnZ:e

Elevction 1I3 feet Doate 12-1-8-021

0 'E-RIS FILL

(comrercial wastes, olass, wood,
plastic paper)

5 GPAY-BRC'r: SILTY CLAY (CL.)
s tIf f. -o is t.

10" 1 No free wter encountered

:adriftlLawsonAsocat. LOG OF TEST PIT TP-28,29,30

EN --r • "° . _F.l

F-16



LO OF Test Pit TP-31
Egaeywi Backhoe

aElatimo 104 feet Dut 12-18-81

ab W TsDARK GRAY CLAY (CL)
medium stiff, moist, with gravel
at surface

" DEBRIS FILL

. (wood, plastic, glass)

FILL

* GRAY CLAYEY SAND (SC)

10- dense, saturated
No free water encountered

15-

LOG oF Test Pit TP-32

Eawmwt Backhoe

EIevwm 102 feet D 12-18-81

O L;.j,- DEBRIS FILL
- (concrete, gravel, wood) FILL

G-ZAT-BROWN CLAY (CL)
stiff, moist

No free water encountered

I0-

'5-

ae,,dip ,.Laws.As.s ao LOG OF TEST PIT TP-31,32 A "

E&,meet Gcs eou ROCKET FACILITY

I=iELLINGTON AF., TEXAS

' F-' cq1 ' A 16 '



Appendix G
Logs of Soil Borings;
POL Storage Area



SOUTHWESTERN LABORATORIES

M ienal, environmrnial and geoiechnical engineermng. nondestrucive, inciallhrgical and analytical services

222 Cavalcawe St 0 PC Box 6768 HOustOn Texas 7-7249 0 7131692-9151

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
Bldg. 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 ad)acent 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
o. fliht auger and samples were obtained by p ushjng thin walled "Shelby

uzes into the ground at the seiected ceoths

- -::.,, cD ne soil Dcring o; anc a -e .' : z_- " . :-
symools used on the log are also attacnea.

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

Sincerely,

SOUTHWESTERN LABORATORIES

Edward D. Prost. Jr.
Geotecnnical Engineering D, ;sion

7Joseph Rav M1eyer
Manager
Geotechnical Engineering Division

• a, • •



SOUTHWESTERN LABORATORIES

Maserlj. e vironmental and gtoitchaaeal enganeenng. noadettructive, mrtalurgical and analytical servcei

222 Cavelcade St 0 PC Box 8788. Ho.uston. Taxes 77249 * 713/892-9151

File No.

Report No. 5704-5707

Report Date - 10/_1

Client: 147th Fighter Interceptor Group

Texas Air National Guard
Bldg. 160, Ellington Field

Houston, Texas 77034-5586

Attn: Milton Hamon

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

RESULTS

Sample I.D. SWL Lab No. ppm Jet Fuel

Jet Fuel 5704 N/A - used as standard

#1 4-6' 5705 <500

,2 8-10' 5706 <500

:3 17- 9', <50C

04 rW-I 18"rTN L CAORATORIIE S

Tecnn,cian
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LOG OF BORING B-1
pROJACT Hydrocarbon Testing, ANG Fuel Farm, Ellington Field, Houston, Texas

Project No. 85-302
DATIF 9-23-85 TYPE; Soil Test Boring LOCATION

I STANDARD

WATER SAMPLE.,. PENETRATION

SURFACE ELOVATION

Stiff gryclay with chemical odor
5

agra

- color change to light gray and tan, with calcareous and

0 ferrous nodules

Stiff red-brown silty clay with chemical odor

Borine Terminated at 19 feet

-I G-3



KEY TO SOIL CLASSIFICATION TERMS AND SYMBOLS

SOIL OR ROCK TYPES SAMPLER TYPES

SAN 0 SANDY - SHALE

SILT SILTY SANDSTONE SHELBY OSTURBED SPUT NO
TUBE (AUGER) SPOON RECOVEr

CLAY CLAYEY LIMESTONE

FILL ORGANIC '; GRAVEL
D NISON PISTON PITCHER ROCK CORE

CONSISTENCY OF COHESIVE SOILS RELATIVE DENSITY OF GRANULAR SOILS
(MA.JOR PORTION PASSING NO. 200 SiEVE) (MAJOR PORTION RETAINED ON NO. 200 SIEVE)

UNORMNED SHEAR

D'SCRIP'TIVE TERM STRENGTH, IQPS /SO FOOT DESCRIPTIVE TERM RELATIVE DENSITY, e/

VERY SOFT LESS T)A 025 VERY LOOSE LES THAN 15
SOFT 025 TO 0.5 LOOSE M5 TO 3
FIRM 05 TO IO MEDIUM DENSE 35 TO 65
STIFF 10 To ZO DENSE 65 T 05

VERY STIFF 20 T040 VERY DENSE GREATER THAN 85
HARD GREATER THAN 40

WATER LEVELS

- GROUNDWATER LEVEL AFTER 24 HOURS(UNLESS :THEJ;w'SETr J:RE"EE

TERMS DESCRIBING SOIL STRUCTURE

p a-m D r V Wz. Flisswed CmOnwl q n re ","rntge ciocks, frequeft ftifled
d I," sarf4 or wit, uutg ty moe or 45 veit ,

Ul'n 1/ 8 3 in orh kneiss Interbld COlmosed o fIte il l O of r0 dfteni to,

Law QreCe thans 3'm Iisa~reU tpe

k$ensrae ho1 -cne corcs I W~W tha 'I stik

czDJC" acoecobie of wxm~ glou'f- opoea'ort

Well-Gdades oo'qws e rss 9-ams ue a subsial NOTE ~ CIOVI WSWS~rV Iikmsd( Or iseO srudwse
o li nirsssed"ts2 "~.'Io eshbos oi'r umlm~ffwd strerIN thoflrnd.o

above czi's-Itexr of kic?, b01 % niroe 'M

G-4
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Appendix H
Soil Analysis Results;

Fuel System Repair Shop



USAF OCNHL/SA

Mabel" A ^m.; kG

te

V¢latile AronfatCS

Kathodolog): EPA 8020

"r' Detect-or.

OEL~ tic: }SOq Limiff t

BSE NO:ND 
P

_ _ __l -I crgn2 n-0 -4

Se r.ze .e J')D __ __ __ _ _ _______ J. 0

IL Arch ICer. cee zJ /0 0-1I . 4- iP r otet z~ en0 g )

R esu ,,s in PPM

ND,-None Detected. Less th a~n tJe detection

73E-Freerleebuess , the 1.0tJ t-

!)A=- -O-

ANALYSIS COMPLETED BY
CONTRACT LAB

lIOU r- ST 'beG &G EC v (., [A~f4 ,*

//01c / 7 X. --- 2

N-oe Dtt.eshH-1

III • I t. l -



*MUSAF OL)Q/SA
BROOKS AT3 TX 78235 15or-

ATER 
. j4

'olatilt )Ialocarbons

tet hodol ofy: WPA M~ethod 8010__________
)EHL. WO: Sjj0'7 SO)')1 4D DFT

lrow~dlehloromethane 0. 0 n____ 0.___

Browfo ru 0. IDS__ ___ ___

Bromose ha ne 0.___ 0___ 5"OS

Carbon Tetrachloride ___________6c___ ____

b1o roe thae0?
2-ch Iooe r~j ?flC ether___ 0._____ ______

1 ,2-Vlchloroezene 0.___ V5___

1,4-Dichlorobelzene 0_____ oVer
'Di chlo rod if luor ome th-a e - O.S
11 1-Dichlo roethn 0. _______s______

1, 2-Di chlo rae thaue 0_____6$____

11 1 1-Di chlo roe the no ______

ens-I *2-Dichioro thene -. -cc

cit 1-Diebloropropene 0. ID____ s____O
cias- ,3-Dichlorop eade I .6-

1.o1,-Ditchororopene- ___ o s
Tetraclre Chleoie 0. D5,
1, 1, 2.-? ic hloroethae - -,-

12,1, l-Tr ichloroethane 1......... - y

?ri choroe thylene - -

?'riebb__rof luo.roaetlhane 0___ P4___________________

ialChlorl de 0.V
lesicsIn PPM

DATE ANALYZED: VlQ--
luo~e'd ANALYSIS COMPLETED B~Y

Os4Rjc7CONTRACT LAB~0 AR;;

0gQUESTING AGENCYT $Wil A40de.v) WDNN DETECTED, LESS THAN THE DETECTION LtKT.

I',- c's C~t/ 6 ~TRAcE-PRESLYT BUT LESS THA 4 TH.E QUATITA.TIVE L={I
'S'O RACE - 2 times Detection Limit.

H-2
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