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EXCUTIVE SUMARY

The Department of Defense (DOD) has developed a program to identify

and evaluate past hazardous material disposal sites on DOD property, to

control the migration of hazardous contaminants, and to control hazards

to health or welfare that may result from these past disposal opera-

tions. This program is called the Installation Restoration Program

(IRP). The IP has four phases consisting of Phase I, Initial Assess-

ment/Records Search; Phase II, Confirmation/Quantification; Phase III,

Technology Base Development; and Phase IV, Operations/Remedial Actions.

Engineering Science (2s) was retained by the United States Air Force to

conduct the Phase I, Initial Assessment/Records Search for Sheppard AFS

under Contract No. 108637-83-R0062.

INSTALLATION DSCRIPTION

Sheppard Air Force Base is located in Wichita County, Texas, four

miles north of Wichita Fails and 150 miles northwest of Dallas. The

surrounding area is semi-rural. The main installation comprises 5,249

acres in area. Two remote installation annexes under the jurisdiction

of Sheppard AFB were also included in this study. These areas are as

follows:

Lake Texoma Recreational Annex. . . . . . . . . 350 acres

Frederick, OK Municipa.l airport (joint use) . . 9 acres

Shepperd Field was activated in October 1941, on a 300-acre site.

During world War n, basic training schools in several subject areas

vee conducted at Sheppard Field. The base was doactivated in August

1946, and was then reactivated in August 1948. During the period of

inactivity, the facilities on base were not used. in 1949, the Airplane

and wgine Mechaics School was transferred to Sheppard AFj this school

is now part of the OWA? School of Applied Aerospace Sciences (SAM). In

1958, the 494th Bombardment Wing, Strategic Air Comand, was activated
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as a tenant unit. This unit, composed of B-52 and KC-135 aircraft,

remained at Sheppard until 1966. In October 1965 the 3637th Flying
Training Squadron (Helicopter) was activated at Sheppard as a part of

what is now the 80th Flying Training Wing (FTP). The 80th FTW presently

conducts pilot training for 12 nations in T-37 and T-38 aircraft as part

of the Euro-Nato Joint Jet Pilot Training (ENJJPT) Program. The School
of Health Care Sciences conducts orientation of newly commissioned

medical officers and advanced professional training for medical per-

sonnel.

ENVIRONMENTAL SETTING

The environmental setting data for Sheppard AFS indicate the fol-

lowing factors are important when evaluating past hazardous waste

disposal practices.

1. The mean annual precipitation is 27.08 inches; the net precipi-

tation is -36.92 inches and the 1-year 24-hour rainfall event

is estimated to be 2.8 inches. These data indicate that there

is little or no potential for precipitation to infiltrate the

surface soils on the base. Also, there is a moderate potential

for runoff and erosion.

2. The natural soils on the base are typically loam and combina-

tions of sandy, silty, and clayey loam with low to moderate

permeabilities. These data indicate that recharge by precipi-

tation infiltrating the soils will be slow.

3. Surface water, the must important drinking water resource for

the area, is controlled on base by open ditches, concrete-lined

ditches, and underground storm drainage mains.

4. a seasonal, shallow and probably parched aquifer may underly

the base locally. A major constituent of this unit is clay or

clay-bearing materials. Ground-water, if present, may occur at

depths of ten to thirty feet below land surface. The unit is

underlain by even tighter, less permeable bedrock. Ground-

water Movement in the shallow unit likely favors the

borleutal.
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5. The shallow aquifer present on base is not known to be hydrau-

lically connected to an aquifer providing potable water

supplies. The shallow unit is considered to be a poor source

of water.

6. No water supply wells have been identified within three miles

of the base. It is possible that private supply wells could be

present in the rural areas around the base. Private wells,

should they exist, would be small wells probably constructed in

the infiltration zone of small ponds. It is unlikely that any

nearby wells could be hydraulically connected to the shallow

units on base.

7. Bedrock (shale and sandstone) is present at shallow depths

(less than 30 feet) and does not provide a viable aquifer in

the vicinity of the base.

8. There are no federally or state listed endangered or threatened

species which inhabit the base.

A review of these major findings indicates that pathways for the

migration of hazardous waste-related contamination exist. Contaminants

present at ground surface would likely be mobilized to local drainage

alignments via the shortest flow path. The shallow perched aquifer

encountered on base is primarily a clay-bearing material of low permea-

bility which contains water only seasonally and is not known to be

hydraulically connected to any other aquifers of regional significance.

Movement within this unit, should contaminants gain access, would prob-

ably favor the horizontal. Since it is underlain by even tighter

materials, the migration of waste-related contamination to deeper zones

is considered to be unlikely.

MfUOVOGT

>-During the course of this project, interviews were conducted with

base personnel (past and present) familiar with past waste disposal

practicest file searches were performed for past hazardous waste activi-

tiess interview were held with local, state, and federal agenciess and

field and aerial surveys wre conducted at suspected past hazardous -"

-3-



-,waste activity sites. Eleven sites on Sheppard APB were identified as

potentially containing hazardous contaminants and having the potential

for contaminant migration resulting from past activities (Figure 1).'

These sites have been assessed using a Hazard Assessment Rating Metho-

dology (HARM) which takes into account factors such as site character-

istics, waste characteristics, potential for contaminant migration, and

waste management 'practices. The details of the rating procedure P

presented in Appendix G and the results of the assessment are givi in

Table I. The rating system is designed to indicate the relative -ed

for follow-on investigation. The sites have also been reviewed A

regard to future land use restrictions.

FINDINGS AND CONCLUSIONS

The following conclusions have been developed based on the results

of the project team's field inspection, review of base records and

files, and interviews with base personnel.

The four sites listed below were determined to have a sufficient

potential for environmental contamination to warrant follow-on investi-

gations. No sites requiring immediate removal of contaminants were

found.

Waste Pits

Landfill No. 3 (including hardfill)

Fire Protection Training Area No. 3 (FPTA-3)

Fire Protection Training Area No. 1 (FPTA-1)

The remaining sites listed below were evaluated and determined to have
insufficient evidence to warrant follow-on investigations.

Fire Protection Training Area No. 2 (FPYA-2)

Industrial Waste Pit

Landfill No. 1

Pesticide Spray Area

Low-Level Radioactive Waste Disposal site in Landfill no. 3

Lamdill No. 2
Low-Level Radioactive Waste Disposal Site at Waste Treatment Plant
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TA13LE I
SITES EVALUATE USING THE

HAZARD ASSESSMENT RATING METHODOLOGY FORMS
SHEPPARD AIR FORCE BASE

Rank Site Operating Period Final Harm Score

1 Waste Pits 1966 - early 1970's 58

2 Landfill No. 3 1957 - 1972 54
(including Hardfill)

3 Fire Protection Training 1957 - present 52
Area No. 3

4 Fire Protection Training 1941 - 1957 51
Area No. 1

5 Fire Protection Training 1962 - 1970 45
Area No. 2

6 Industrial Waste Pit 1950's 39

7 Landfill No. 1 1941 - 1957 38

8 Pesticide Spray Area 1940's - present 36

9 Low-level Radioactive 1960's - present 31

Waste Disposal Site in
Landfill No. 3

10 Landfill No. 2 early 1960's 30

11 Low-level Radioactive 1960's - present 3
Waste Disposal Site at
Waste Treatment Plant

NOTE: This ranking was performed according to the Hazard Assessment
Rating Methodology (HARK) described in Appendix G. Individual
site rating forms are contained in Appendix H.
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ROM!IDATIONS

A program for proceeding with Phase II of the IRP at Sheppard AFB

is presented in Chapter 6. The Phase II recommendations are summarized

as follows:

Waste Pits - Conduct geophysical surveys; install and sample moni-

toring wells; sample Bear Creek (upstream and downstream of

site); sample pit sediment.

Landfill No. 3 and Hardfill - Conduct geophysical surveys; install

and sample monitoring wells; sample stream flowing through site

(upstream and downstream of site).

Fire Protection Training Area No. 3 - Conduct geophysical surveys;

install and sample monitoring wells; sample existing pond.

Fire Protection Training Area No. I - Conduct geophysical surveys;

if surveys indicate contamination, install and sample monitoring

wells; sample nearby stream and golf course ponds.

-7-



SECTION I

INTRODUCTION

BACKGROUND AD AUTHORITY

The United States Air Force, due to its primary mission, has long

been engaged in a wide variety of operations dealing with toxic and

hazardous materials. Federal, state, and local governments have de-

veloped strict regulations to require that disposers identify the loca-

tions and contents of past disposal sites and take action to eliminate

hazards in an environmentally responsible manner. The primary Federal

legislation governing disposal of hazardous waste is the Resource Con-

servation and Recovery Act (RCRA) of 1976, as amended. Under Section

6003 of the Act, Federal agencies are directed to assist the Environ-

mental Protection Agency (EPA) and under Section 3012, state agencies

are required to inventory past disposal sites and make the information

available to the requesting agencies. To assure compliance with these

hazardous waste regulations, DOD developed th.e installation Restoration

Program (RP) . The current DOD IRP policy is contained in Defense

Environmental Quality Program Policy Memorandum (DEQPPN) 81-5, dated 11

December 1981 and implemented by Air Force message dated 21 January

1982. DEQPPH 81-5 reissued and amplified all previous directives and

memoranda on the Installation Restoration Program. DOD policy is to

identify and fully evaluate suspected problems associated with past

hazardous contamination, and to control hazards to health and welfare

that resulted from these past operations. The IlP will be the basis for

response actions on Air Force installations under the provisions of the

Comprehensive Environmental Response, Compensation, and Liability Act

(CIERA) of 1980, by Executive Order 12316, and 40 Ci 300 Subpart F

(National Contingency Plan). CCLA is the primary legislation govern-

ing remedial action at past hazardous waste disposal sites.

/
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PURPOSE AND SCOPE OF THE ASSESSMENT
The Installation Restoration Program has been developed as a four-

phased program as follows:

Phase I - Initial Assessment/Records Search

Phase II - Confirmation/Quantification

Phase III - Technology Base Development

Phase IV - Operations/Remedial Actions

Engineering-Science (ES) was retained by the United States Air

Force to conduct the Phase I Records Search at Sheppard Air Force Dase

under Contract No. P08637-83-R0062. This report contains a summary and

an evaluation of the information collected during Phase I of the IRP.

The land areas included as part of the Sheppard APB study are as

follows:

Main ase 5,249 acres

Lake Texoma Annex (use permit) 350 acres

Frederick, OK Airport (joint use) 9 acres

The objective of the first phase of the program was to identify the

potential for environmental contamination from past waste disposal

practices at Sheppard APB, and to assess the potential for contaminant

migration. The activities that were performed in the Phase I study

included the following:

- Review of site records

- Interviews with personnel familiar with past generation and

disposal activities

- Survey of types and quantities of waste generated

- Determination of estimated quantities and locations of current

and past hazardous waste treatment, storage, and disposal

- Definition of the enviromuental setting at the base
- Review of past disposal practies and methods

1-2



- Performance of field and aerial inspection

- Collection of pertinent information from federal, state, and

local agencies

- Assessment of the potential for contaminant migration

- Development of recoemendations for follow-on actions

ES performed the on-site portion of the records search during

October, 1983. The following core team of professionals was involved:

- E. H. Snider, P.R., Chemical Engineer and Project Manager, Ph.D.

Chemical Engineering, 7 years of professional experience.

- H. D. Harman, P.G., Hydrogeologist, B.S. Geology, 9 years of

professional experience.

- K. I. Spiegel, Environmental Scientist, B.S. Environmental

Science, 6 years of professional experience.

More detailed information on these individuals is presented in Appendix

A.

MEHOLOGY

The methodology utilized in the Sheppard APB Records Search began

with a review of pest and present industrial operations conducted at the

base. Information was obtained from available records such as shop

files and real property files, an well as interviews with 60 past and

present base employees from the various operating areas. A listing of

Air Force interviewees by position and years of service is presented in

Appendix B.

Concurrent with the base interviews, the applicable federal, state

and local agencies were contacted for pertinent base related environ-

mental data. The agencies contacted and interviewed are listed below an

well as in Appendix B.

o U.S. Environmental Protection Agency (EPA)

O U.S. Geological Survey (USGS), Water Resources Division

" U.S. Department of Agriculture (USDA), Soil Conservation Service

o U.S. Army Corps of Engineers, Geotechnical Branch
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o National Oceanic and Atmospheric Adainistration (NDAA), National

Climatic Data Center

o Texas Bureau of Economic Geology

o Texas Department of Health, Division of Solid Waste Management

o Texas Department of Water Resources

o Texas Parks and Wildlife Department

o Red River Authority of Texas

o Vortex Regional planning Comission

o Petroleum Information Corporation

o City of Burkburnett, Water Department

o City of Wichita Falls, Planning

o City of Wichita Falls, Public Utilities

o Wichita County Water Improvement District No. 2

o Wichita Falls City - Wichita County Public Health Center

The next step in the activity review was to identify all sources of

hazardous waste generation and to determine the past management prac-

tices regarding the use, storage, treatment, and disposal of hazardous

materials from the various Air Force operations on the base. A master

list of shops is listed in Appendix E. Included in this part of the

activities review was the identification of all known past disposal

sites and other possible sources of contamination such as spill areas.

A general ground tour and an airplane overflight of the identified

sites were then made by the ES Project Team to gather site-specific

information including: (1) general observations of existing site condi-

tions; (2) visual evidence of environmental stressl (3) the presence of

nearby drainage ditches or surface water bodies; and (4) visual inspec-

tion of these water bodies for any obvious signs of contamination or

leachate migration.

A decision was then made, based on all of the above information,

whether a potential exists for hazardous material contamination at any

of the identified sites using the Decision Tree shown in Figure 1.1. If

no potential existed, the site was deleted from further consideration.

For those sites where a potential for contamination was identified, a

determination of the potential for migration of the contamination was

1-4



FIGURE 1. 1
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made by considering site-specific coritions. If there were no further
environmental concerns, then the site was deleted. If there are other

environmental concerns, then these are referred to the base environmen-

tal program. If the potential for contaminant migration was considered

significant, then the site was evaluated and prioritized using the
Hazard Assessment Rating Methodology (HARM). A discussion of the HARM

system is presented in Appendix G.
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SECTION 2

INSTALLATION. DESCRIPTION

LOCATION, SIZE, AND BOUNDARIES

Sheppard Air Force Base is located four miles north of Wichita

Falls, Texas, which is in the north-central portion of Texas and approx-

imately 150 miles northwest of Dallas (see Figures 2.1 and 2.2). The

base is bordered by agricultural lands on the north and east, a road

with limited residential and commercial development on the south, and a

major highway with commercial development on the west. Dea Creek flows

through the northern section of the base property.

The base comprises 5,249 acres of U.S. government-owned land (see

Figure 2.3). Two remote installation facilities exist as described

below:

o Lake Texoma Recreational Annex - This site consists of 350 acres

of land adjacent to Lake Tebona in Grayson County, Texas, about

120 miles east of the base. This site is operated by the Air

Force under a use permit from the U.S. Army Corps of Engineers.

The property includes 45 cabins, as well as camping and boating

facilities, and is surrounded by Lake Texoma and lake-area

woodlands. Water is obtained from a well, and sewage treatment

is provided by a package treatment plant with discharge into

Lake Texoma. The location of this site is shown in Figure 2.1

and the site orientation is shown in Figure 2.4.

o Frederick, Oklahoma Municipal Airport - This site consists of

nine acres of land under joint use by Sheppard Ara and the

Frederick unicipal Airport. This site is about 80 miles north

of Sheppard AID, and is used as an auxiliary landing site for

2-1



FIGURE 2. 1
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FIGURE. 2.2
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FIGURE 2.4
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T-37 aircraft. No maintenance facilities or other hazardous waste

generators under the control of Sheppard APB are present at this site.

The location of this site is shown in Figure 2.1.

BASE HISTORY
Plans for a training school in north central Texas were first

approved by the Army Air Corps February 13, 1941, after procurement of a

300 acre site in 1940. The first contingent of men arrived in June and

Sheppard Field was activated October 17, 1941.

During World War II, basic training schools were conducted at

Sheppard Field for glider mechanics, advanced pilot training, liaison

aircraft training for ground officers, training for instructors, B-29

engineers, and C-82 transport mechanics, in addition to the aviation

mechanics school. Sheppard reached its peak strength of 46,304 in

November, 1945.

The field was deactivated August 31, 1946, and was manned by a

caretaker staff. The base facilities were not used during the period of

inactivity.

On August 15, 1948, the field was reactivated as Sheppard Air Force

Base, and has maintained active status since that date. Sheppard was

reactivated to supplement Lackland AFB, Texas, as a basic training

center. Basic training was conducted until June, 1949, and again from

1950 until 1952, and Phase II of basic military training was conducted

periodically from 1956 until 1966.

Numerous training schools have been transferred to Sheppard AFB. A

summary of the progress of the base mission, especially as it concerns

training schools which have the potential for hazardous waste genera-

tion, is contained in the following discussion.

In 1949, the Airplane and Engine Mechanics School was transferred

to Sheppard from Keesler APB. This school later became the Department

of Aircraft Maintenance Training in the USAF School of Applied Aerospace

Sciences (SARS).

During the 1950's, several significant training schools became a

part of Sheppard APB. In 1954, Comptroller and Transpqrtation Training

vere transferred from Lowry AP to Sheppard. The Department of Missile

and Space Training was established in 1956, and in 1958 Sheppard was

2-6
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designated the prime training center for the Atlas, Titan, Thor, and

Jupiter ballistic missiles. At present, Sheppard has prime responsibil-

ity for Titan II and related space system training. Communications

training and Civil Engineering training were transferred to Sheppard in

1958-59. In January 1958, the 494th Bombardment Wing, Strategic Air

Command (SAC), was activated at Sheppard as a tenant unit. This wing,

composed of B-52 and KC-135 aircraft, remained at Sheppard until April,

1966, when it was transferred to Pease AFB. In 1959, Sheppard assumed a

portion of Field Training from Chanute AFB.

During the 1960's, significant changes at Sheppard included the

activation of the 3637th Flying Training Squadron (Helicopter) in 1965

and the transfer of the Medical Services School from Gunter APB in 1966.

The 3637th Flying Training Squadron became part of what is now the 80th

Flying Training Wing (FTW), which presently conducts training in T-37

and T-38 aircraft. The Medical Service School, presently the School of

Health Care Sciences (SHICS), conducts orientation of newly commissioned

officers and advanced professional medical training.

ORGANIZATION AND KISSION

The host unit at Sheppard Air Force Base is HQ Sheppard Technical

Training Center (STTC). There are three major units in STTC; the 3700th

Technical Training Wing (TCHTW), the School of Health Care Sciences USAF

(SHCS),, and the 3785th Field Training Group (FLDTG). The 3700th TCHTW
serves as the instruction unit for aircraft maintenance, communications,

civil engineering, missile systems, comptroller functions, and trans-

portation skills. The SUCS instructs officers and airmen in medical

specialties and related sciences and furnishes military orientation for

newly commissioned medical officers. The 3785th FLDTG supplies system-

or job-oriented maintenance training and associate courses, and provides

familiarization training to acquaint aircrer members with specific

aircraft systems.

Staff, support, and tenant agencies are also present at Sheppard.

Staff agencies include the Staff Judge Advocate, the Public Affairs

Office, the Social Actions office, the Standardization and Evaluation

Division, the Programs Division, the Safety Office, and the Historian's

Office. Support units are comprised of the 3750th Air Base Group (ADG),
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Deputy Commander for Resource Management, and the USAF Regional Hospi-

tal.

The major tenant organizations at Sheppard Air Force Base are

listed below. Descriptions of the major tenant organizations and their

missions are presented in Appendix C.

80th Flying Training Wing (FTW)

Air Force Audit Agency office

2054th Communications Squadron

3314th Management Engineering Squadron, Detachment 5

24th Weather Squadron, Detachment 12

Federal Aviation Administration (FAA) Representative

Headquarters Commissary
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SECTION 3

ENVIRONMENTAL SETTING

The environmental setting of Sheppard Air Force Base is described

in this chapter with an emphasis on the identification of natural fea-

tures that may promote the movement of hazardous waste contaminants.

Environmental conditions pertinent to this study are summarized at the

conclusion of this chapter.

METEOROLOGY
The climate of the Wichita Falls area is characterized by rapid

temperature changes and erratic rainfall. During winters, with the

passage of cold fronts from the north temperatures may drop as much as

20OF to 30OF within several hours . Rainfall normally occurs between

March and November but during this time dry periods lasting three to

four weeks are common. The continental climate, typical of Wichita

Falls, has mild winters and low humidity summers. Good wind movement,

visibility, and high aviation ceiling make Wichita Falls and Sheppard

AFB excellent areas for aviation exercises (National Oceanic and Atmos-

pheric Administration (NOAA), 1983). Selected meteorological data for

Sheppard AFP are summarized in Table 3. 1.

Two climatic features of interest in determining the potential for

movement of contaminants are net precipitation and rainfall intensity.

Net precipitation is an indicator of the potential for leachate genera-

tion and is equal to the difference between precipitation and evapora-

tion. Rainfall intensity is an indicator of the potential for excessive

runoff and erosion. The one-year, 24-hour rainfall event is used to

gauge the potential for runoff and erosion. Net precipitation at

Sheppard APB is minus (-)36.92 inches as determined from meteorological

data. The mean annual precipitation at the base for the period 1948-

1982 is 27.08 inches (Sheppard APB Documents) and the mean annual lake

evaporation for the area is 64 inches (NOA, 1979). The negative value
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of net precipitation indicates that there is little or no potential for

precipitation to infiltrate the surface soils on the base. The one-

year, 24-hour rainfall event in the area of the base is estimated to be

2.8 inches (NOAA, 1963). This value indicates that there is a moderate

potential for runoff and erosion.

GEOGRAPHY

Sheppard AFB is located within the Central Rolling Red Plains

Physiographic Province of north central Texas (Figure 3.1). This pro-
vince is characterized by rolling topography although large flat areas

are present (USDA, 1977). The native soils and bedrock in the province

contain iron which is red in color. Hence, the word "Red" in the pro-
vince name.

Topography

The topographk of Sheppard AFB is typical of the general province
topography. The base covers land with broad rolling hills as well as
large flat areas. The highest hill on the base is south of the regional

hospital (Building 1200) and rises to an approximate elevation of 1,075

feet above the National Geodetic Vertical Datum of 1929 (NGVD). A

second, but less prominent hill (1,025 feet NGVD) is located on the base

golf course. The runway area as well as the area in the northeastern

portion of the base are relatively flat with elevations ranging from 990
to 1,015 feet NGVD. These areas are dissected by several streams which

have almost vertical-cut banks. For example, the stream adjacent to

Landfill No. 3 has cut vertically three to five feet into the land

surface. In the northwestern portion of the base, just west of Building

2320, a relatively large depression exists as a storm ponding area for

Bear Creek and its tributaries after they enter the base.

The areas immediately surrounding Sheppard AFS include agricultural

lands to the southeast, east, north and northwest, residential areas
(base housing) to the west and commercial areas to the southwest and

south.

soils

The soils of Sheppard AFS are typically loam and combinations of

sandy, silty, and clayey loam. Loam is a soil with varying proportions
of sand, clay, and organic matter. Scae soils have developed on land
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which has been flooded in some parts of the base and on land which has
been affected by wind erosion and sedimentation in other parts of the

base. Asa and Port soils are frequently flooded while Oben fine sandy

loam soils show signs of wind erosion and contain fine sand. Figure 3.2

is the Sheppard AFB soils map. The soil symbol as shown on the map
corresponds to the soil descriptions and engineering properties as

sumaarized in Table 3.2.

The soil property of concern in assessing the potential for sur-

face-water infiltration is vertical permeability. The vertical permea-

bility values for the soils on the base range from less than 4.2 x 10-5

centimeters per second (c/sec) to 1.4 x 10-3 ca/sec (Richardson, et

al., 1977). These values indicate that surface water will infiltrate

with a moderate to slow rate. The Soil Conservation Service (SCS) has

ranked the soils on the base as having severe use limitations for septic

tank absorption fields. The SCS lias noted shallow depth to rock and

slow percolation as reasons for the severe use limitations.

SURFACE-WATER RESOURCES

Sheppard AFB is located in the Red River Drainage Basin of north-
central Texas. The Red River is the state boundary of Texas and Okla-
homa approximately five miles north of the base. -Within the Red River

Drainage Basin the base is located in the drainage area of the Wichita

River. The Wichita River located between the base and the City of

Wichita Falls flows in a northeasterly direction towards the Red River.

Within the Wichita River Drainage Basin a system of lakes, canals, and

lateral canals regulates surface-water flow from lakes and small streams

to the Wichita River (Banks, 1983).

Drainage

Drainage on Sheppard a is controlled by open ditches, concrete-

lined ditches, and underground storm drainage mains (Figure 3.3).

Drainage from areas north of missile Road generally flows north, east,

and southeast while drainage from ares south of Missile Road generally

flows south and southeast. Drainage north of Missile Road is joined by

discharge from a wastewater treatment plant owned by Wichita Falls and

flow from Bear Creek as it enters the base. An intermittent strea also

enters the northwestern portion of the base approximately 2,500 feet
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northeast of the Bear Creek entrance. Two additional intermittent

streams enter the northeastern portion of the base. Three of the four

northern streams flow through underground concrete pipes ranging in

diameter from 48 inches to 72 inches.

Significant drainage features in the northern portion of the base

are the storm ponding areas. one is located west of Building 2320 and

the other is located southwest of the Alert Apron. Bear Creek flows

through the former area prior to entering three 72-inch diameter under-

ground pipes. Erosion is moderately developed in the area along fre-

quent paths of storm drainage. Vegetation (grasses and primary tree

growth) is abundant in the areas.

Drainage south of Missile Road flows south toward a tributary of

Plum Creek and southeast toward a tributary of North Side Canal. Drain-

age from the southwest portion of the base generally flows south and is

joined by discharge from the base wastewater treatment plant. Drainage

from the southeast portion of the base generally flows southeast toward

Clark's Pond just off base, but the major flow of the stream does not

actually flow into Clark's Pond. Localized drainage also flows into

small ponds on the golf course.

A significant drainage feature in the southern portion of the base

is the industrial waste line located along Avenue J. As shown in Figure

3.3, the industrial waste line is a discharge line for waste oil and

fuel.

Surface-water drainage off base enters three area-wide drainage

features. These features are Bear Creek, North Side Canal, and plum

Creek (Figure 3.4). Base drainage through the underground pipes or

aqueducts in the northern portion of the base enters Bear Creek and

flows approximately five miles to the Wichita River. Base drainage in

the southeastern portion of the base enters a tributary of North Side

Canal which is approximately three miles southeast of the base. Depend-

ing on the gravity flow system, worth Side Canal empties into either

Dear Creek to the northeast or a tributary of Plum Creek to the south-

west. Bas drainage in the southwestern portion of the base along with

discharges from the base wastvwator treatment plant enters a tributary
of Plum Creek. The tributary enters Plum Creek approximately 2.5 miles

south of the base. Approximately five milos from the base, Plum Creek

enters the Wichita River.

3-10,



FIGURE 3.4

SHEPPARD AFB J'-" .,

AREA SURFACE
DRAINAGE MAP

,,, - W lhita Falls. . "

Treatment Plant

.0 ',.

10 24 /'reel

6~( mlesn to
SHEPPARD Wichita River)

AFO

Housing N~ 3let

o . . .. ..0 (3 milkes to

l~ l  North Side Canal)

a Municipal
Airport

Base Weetewater
f.0 "" Treatment Plant

/ . \.

*4DITIN O LO

L SOUR: USG TOPOGRAAI MAFS 1372 SCALE
311 on .=



The surface-water streams on the base and in the vicinity of the

base are affected by flood conditions. Figure 3.5 shows the extent of

the 100-year flood event on the base. Flooding during a 100-year rain

would be limited to the northeastern, northern, and northwestern por-

tions of the base. A very small area south of the base wastewater

treatment plant is subject to flooding. Recent .flood events on the

Wichita River during 1982 and 1983 in the Wichita Falls area were c34ss-

ified as a 2-year flood and a 10-year flood, respectively (Tidwell,

1984). These flood events did nct adversely impact Sheppard APE.

Surface-Water Quality

The surface-water quality of the Wichita River south of Sheppard

AFB has been described as "water-quality limited" (Texas Department of

Water Resources (TDWR, 1982). Dissolved oxygen, chloride, and sulfate

problems have been identified. Potential problems are elevated levels

of fecal coliform and nutrients (Red River Authority of Texas, 1982). A

Wichita River Urban Runoff Program is scheduled for completion in July

1984. This program, initiated by the Red River Authority of Texas and

the City of Wichita Falls, will include surface-water sampling on Plum

Creek, the Wichita River, and Holliday Creek. ,rhe sampling point on

Plum Creek may be of interest to Sheppard AFB.

Surface-water sampling on the base is conducted at four locations.

These locations are Plum Creek, Clark's Pond, Bear Creek Entrance, and

Bear Creek Exit (Figure 3.6). These four locations are sampled quarter-

ly (March, June, September, and December) for selected organic and inor-

ganic parameters. The results of the March 1982 analyses are shown in

Table 3.3 and additional analyses are shown in Appendix D. The only

parameters which exceeded drinking water standards during the sampling

period from March 1981 to June 1983 were the pesticide heptachlor epox-

ide and the metal silver. The pesticide and metal were detected at the

Plum Creek sampling location. The concentrations of the pesticide and

metal were greater than the drinking water quality standards but this

occurrence is only one out of ten sampling periods. The comparison of

the concentrations to drinking water quality standards is made because

local farmers downstream of the base may use shallow wells adjacent to

surface-water ponds as domestic water supplies. Although there is

general knowledge of wells in the area there are no records of the wells

3-12



FIGURE 3. 5

IxI

ILI

a.a

00

0 0 IL

U.U

3-3 mllmm-c



0. e Q C 9 f
.B 9 A w . . . .. 0

84a00 0 0 0

Id a a e0 00
*~ ~ uavie ov a ov

II
Its

.4 10 Vs

0 04

3-14



0 0; 0; C ;~

* in

d6I.
ow8

49.

M0 i

.4 U

416

3-1



FIGURE 3.6

ac

1~SIR
- .

U00 I
IL 0 E

* 'w ow a ~

mu us
'

00 X-- -
if a

IOU'

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

\ \ a IL.

0. 2

(Gee

swuse00.~I - 0

CY
3-1 ** 0N~ERWGgi



(Threadgill, 1984). Contaminants in the surface water may migrate to

the shallow wells which derive their water from infiltration of adjacent

surface water. The comparison of the concentrations to inland water

quality standards indicates that only the silver concentration has

exceeded those standards.

Wastewater treatment plant effluent sampling on a daily basis is

conducted at the Plum Creek sampling location in accordance with Texas

permit No. 12511-01. Analyses for pH, total suspended solids, residual

chlorine, and biochemical oxygen demand are conducted by base personnel.

There have been no major problems with discharges from the base waste-

water treatment plant.

Surface-Water Use

Surface-water in the immediate vicinity of Sheppard AFS is used for

contact recreation, non-contact recreation, and propagation of fish and

wildlife (Texas Department of Water Resources, 1981). Irrigation of

crop land is also a major use of the surface water. Wichita County

Water Improvement District Number 2 maintains approximately 250 miles of

canals and lateral canals plus Lake Kemp and Lake Diversion. These

canals and lakes provide farmers with access to the surface water.

Public water supply for Wichita Falls is obtained principally from

Lake Arrowhead and Lake Kickapoo, which along with Lake Kemp and Lake

Diversion are located southwest and south of the base (Texas Department

of Water Resources, 1983). The base obtains its water supply from

Wichita Falls. The Wichita Falls water supply intakes are upstream of

Sheppard AFB discharges.

GROUND-WATER RESOURCES

The ground-water resources in the immediate vicinity of Sheppard

AFB are not abundant due to the shale bedrock and the abundance of clay.

The bedrock itself and overlying clay deposits have low permeabilities;

therefore they do not yield significant volumes of water to wells.

Reports by Baker, et al. (1963), Fink and Merritt (1976), USDA (1977),

Muller and Price (1979), and Price (1979) describe the ground-water

resources of the region.

Hydrogeologic Units

Geologically, Sheppard AFB is located in the outcrop area of the

Wichita Group (undivided) (Figure 3.7). The Wichita Group (undivided)
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is composed of shale, sandstone, and limestone. Table 3.4 summarizes

the hydrogeologic units and their water-bearing characteristics. The

only hydrogeologic units of significant water-bearing importance in the

regional vicinity of the base are the Alluvium and the Terrace Deposits

south of the Red River. These units supply ground water to the cities

of Burkburnett, Thornberry, and Friberg Cooper.

The sediments on the base overlying the Wichita Group (undivided)

have been penetrated by numerous test borinqs. The deepest boring (No.

H-I) was 65 feet deep and encountered shale Dedrock at 32 feet below

ground (Figure 3.8). Soft sandstone and sandy shale were encountered at

depths of 1.6 and 3 feet, respectively. The shale on base and off base

in the immediate vicinity is a distinctive red color, hence the dril-

ler's nomenclature is "shale red bed" on most boring logs. Two general-

ized subsurface cross sections are located on Figure 3.9. Figures 3.10

and 3.11 are cross sections A-A' and B-B', respectively. The prepon-

derance of clay and shale is very evident. The depth to the top of

bedrock (shale or sandstone) ranges from 2 to 32 feet below ground.

Hydrologically, Sheppard APB is located in a limited ground-water

area. Due to the shale bedrock and the overlying clay deposits wells in

the Wichita Group (undivided) yield very little water. In addition, the

water is usually too highly mineralized to be of use for drinking water

(Baker, et al., 1972). The fact that the ground-water resources are

limited is reflected in two very apparent hydrogeologic elements. These

elements are a lack of significant recharge and low subsurface permea-

bilities. The lack of significant recharge is due to the negative net

precipitation and the low permeability values for the surface soils on

the base. Recharge may occur as surface streams and ponds lose water to

the subsurface, but the low permeability clay and rock in the subsurface

limit the amount of stream and pond losses.

Surface soils and upper sections of wathered bedrock may form

shallow (probably perched) ephermal aquifers, locally. The apparent

lithology of the unit is highly variable, including clay, sandy clay,

soft sandstone, sandy silt, and isolated sections of sandy shale. Most

of the unit is composed of clay (see cross-sections, Figures 3.10 and

3.11). Water occurs in the unit at depths of ton to thirty feet below

ground (from installation test borings) where present. In some areas of
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the base, no ground water was encountered, suggesting that this "aqui-

fer" may contain water only seasonally, or be limited areally, due to

changes in lithology which occur across base land areas. Test boring

data suggest that the geologic materials occurring on base may become

more fine-grained, tighter, and therefore less permeable with increasing

depth (for example, at Boring 0-1, below 32 feet). this change in

geologic conditions would tend to restrict the vertical movement of

fluids in favor of the horizontal. It is likely that the shallow mater-

ials receive little recharge from precipitation or from seasonal stream

flow derived from intermittent drainage. Discharge would likely be

directed to local drainage alignments and not to deeper aquifers.

Ground-water flow directions in this unit are generally unknown and

probably quite variable locally.

Ground water normally occurs at depths of less than 10 feet deep,

but it has been observed as deep as 32 feet below ground. In some areas

of the base soil test borings did not encounter any ground water. Based

on test boring logs with water level data the areas near Buildings 716

and 1900 did not contain ground water in the late 1960'8. In contrast,

areas near the operational apron contained ground water at 1.5 feet

below ground (Stroman, 1983). The presence of shallow ground water in

the operational apron area may be due to several reasons. These reasons

are the close proximity of subsurface drainage pipes, the relatively

permeable crushed limestone base underlying the apron and the effect of

heat on the apron during hot summer days. The abnormal heat may cause

an upward piping effect of moisture in the unsaturated zone. A subsur-

face drainage system has been installed to alleviate high ground-water

levels in this area.

Due to the limited ground-water resources on the base no definite

pattern of ground-water flow is known. General ground-water flow direc-

tions are from areas of high hydraulic heads to areas of low hydraulic

heads. Streams and ponds ay recharge the water table on the base.

Plow directions in and adjacent to subsurface disturbed areas such as

pits and. landfills ay be highly variable. Water-table fluctuations on

the base have not been recorded, but are suspected to be relatively

stable due to the lack of significant recharge and the low to moderate
permeabilities.
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Ground-Water Quality

Ground-water quality in the immediate vicinity of the base is poor

due to limited recharge and highly mineralized waters related to oil and

gas development near the base. Numerous oil and gas wells in the area

have encountered mineralized water in the Wichita and Cisco Groups

(undivided) (Baker, et al., 1972). One test well drilled west of the

base in the 1920's encountered natural gas at shallow depths of 50 and

120 feet deep. One dry test well was drilled 1,850 feet deep on the

property of the old Wichita Falls Airport. The date of drilling and

exact location are unknown (Heidecker, 1983). The quality of ground

water in the Alluvium and Terrace Deposits north of the base is good and

wells in the area along the Red River supply ground water to drinking

water wells.

Ground-Water Use

Ground water is not used on Sheppard AFB and only very limited

drinking water and livestock use in the vicinity is known. If ground

water is used in the vicinity, only a limited number of very shallow dug

wells or shallow drilled wells are utilized. The very shallow wells are

placed adjacent to ponds as to withdraw water from the shallow sediments

saturated by pond water infiltration. & chlorination unit is usually

connected to the drinking water pumping system. No records of wells in

the vicinity are available (Threadgill, 1984).

The only significant use of ground water in the regional vicinity

is by the cities of Burkburnett, Thornberry, and Friberg Cooper north of

the base. Ground water is withdrawn from wells tapping the Alluvium and

Terrace Deposits which do not occur on base (Figure 3.7). The average

depth of the approximately 100 wells in this area is 40 to 45 feet below

ground. The wells yield between 3 and 50 gallons per minute (Sprole,

1983). These wells are approximately four miles north and northeast of

Sheppard APB. The Alluvium and Terrace Deposits from which the wells

obtain water are not considered to be hydraulically connected to the

limited ground water underlying Sheppard AFB.
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BIOTIC IVIRONMENT

Within the regional vicinity of Sheppard APB five apecies of ani-

mals have been listed as endangered by Federal or Texas agencies (Texas

parks and Wildlife Department, 1983). They are as follows:

Black-footed ferret (weasel)

Southern bald e&le

Eskimo curlew

Whooping crane

Peregine falcon

The Texas kangaroo rat is listed as a threatened species by the U.S.

Fish and Wildlife service (Mapston, 1983). There are no endangered or

threatened species on Sheppard AFB. The only permanent animal inhabi-

tants of the base are quail, mourning doves, owls, and rabbits, Select-

ed ponds on base have been stocked with bass, catfish, and sunfish.

SUMMARY OF EIVIRONMNTAL SETTING

The environmental setting data for Sheppard AFB indicate the foll-

owing data are important when evaluating past hazardous waste disposal

practices.

1. The mean annual precipitation is 27.08 inches; the net precipi-

tation is -36.92 inches and the 1-year 24-hour rainfall event is

estimated to be 2.8 inches. These data indicate that there is

little or no potential for precipitation to infiltrate the surface

soils on the base. Also, there is a moderate potential for runoff

and erosion.

2. The natural soils on the base are typically lam and combinations

of sandy, silty, and clayey loam with low to moderate pearmeabili-

ties. These data indicate that recharge by precipitation infiltra-

ting the soils will be slow.

3. Surface water, the most important drinking water resource for the

area, is controlled n base by open ditches, concrete-lined dit-

ches, and underground storm drainage mains.
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4. An ephemeral, shallow and probably perched aquifer may underly the

base locally. A major constituent of this unit is clay or clay-

bearing materials. Ground-water, if present, may occur at depths

of ten to thirty feet below land surface. The unit is underlain by

even tighter, less permeable bedrock. Ground-water movement in the

shallow unit likely favors the horizontal.

5. The shallow aquifer present on base is not known to be hydraulical-

ly connected to an aquifer providing potable water supplies. The

shallow unit is considered to be a poor source of water.

6. No water supply wells have been identified within three miles of

the base. It is possible that private supply wells could be pre-

sent in the rural areas around the base. Private wells, should

they exist, would be small wells probably constructed in the infil-

tration zone of small ponds. It is unlikely that any nearby wells

could be hydraulically connected to the shallow units bn base.

7. Bedrock (shale and sandstone) is present at shallow depths (less

than 30 feet) and is not important as an aquifer in the vicinity of

the base.

S. There are no Federally or State listed endangered or threatened

species which inhabit the base.

A review of these major findings indicates that pathways for the

migration of hazardous waste-related contamination exist. Contaminants

present at ground surface would likely be mobilized to local drainage

alignments via the shortest flow path. The shallow perched aquifer

encountered on base is primarily a clay-bearing material of low permea-

bility which contains water only seasonally and is not known to be hy-

draulically connected to any other aquifers of regional significance.

Novement within this unit, should contaminants gain access, would prob-

ably favor the horizontal. Since it is underlain by even tighter mater-

isle, the migration of waste-related contamination to deeper zones is

considered to be unlikely.
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SECTION 4

FINDINGS

This chapter summarizes the hazardous waste generated by past

activity, describes past waste disposal methods, identifies the disposal

and spill sites located on the bass, and evaluates the potential for

environmental contamination.

RIOTE ANMES REVIEW

A review of files and records and interviews with present and past

base employees were carried out to identify past activities at all

remote base annexes which could have resulted in the disposal of hazar-

dous waste. The Lake Texoma Annex was surveyed aerially. The Lake

Texoma Annex has a permitted waste discharge into the lake from the

sanitary waste package treatment system, and one area has been used as a

waste landfill in the recent past (see Figure 2.3). Only normal refuse

has been disposed of in the Lake Texoma landfill. Any waste PoL, such

as from vehicle maintenance, has been collected and returned to the base

for disposal with base-generated POL. The Frederick Auxiliary (Frede-

rick, Oklahoma Municipal Airport) was determined to have no potential

for contamination from facilities used by Sheppard AFB.

The City of Wichita Falls has leased since 1959 a 54-acre land

parcel from Sheppard AFB for use as the Wichita Falls Municipal Airport.

The site is located an the east side of the main runway on the base

property. The leased property houses the main terminal, a small main-

tenance hangar, and three 20,000 gallon fuel storage tanks. Only two of

the fuel storage tanks are used. one stores Jet fuel and the other

stores AW . The minor amounts of waste chemicals, oil, or fuel gene-

rated from maintenance operations of the airport are removed from the

site by a contractor. No significant spills are known to have occurred

m the site. 2b domestic wastes generated at the airport are piped to

the Sheppard ArF sewage treatment plant.
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PAST SHOP AND BASE ACTIVITY REVIEW

To identify past base activities that resulted in generation and

disposal of hazardous waste, a review was conducted of current and past

waste generation and disposal methods. This activity consisted of a

review of files and records, interviews with present and former base

employees, and site inspections.

The source of most hazardous wastes on Sheppard APB can be asso-

ciated with one of the following activities:

o Industrial operations (shops)

o Fire protection training

o Pesticide utilization

o Fuels management

o Waste storage sites

o Spills and leaks

The following discussion addresses only those wastes generated on

Sheppard APB which are either hazardous or potentially hazardous. In

this discussion a hazardous waste is defined as hazardous by the Compre-

hensive Environmental Response, Compensation, and Liability Act of 1980

(CURCLA). A potentially hazardous waste is one which is suspected of

being hazardous, although insufficient data are available to fully

characterize the waste material.

Industrial operations (Shops)

Industrial operations at Sheppard AFB primarily consist of activi-

ties which support the maintenance of training aircraft used at the

base, support general base operations (eg. civil engineering, vehicle

maintenance, and fuels management) or support the training courses which

are conducted in association with the Technical Training Wing. Nany of

these activities utilize hazardous materials and generate hazardous

wastes. The Bioenvironmental Engineering Services (SS) Office provided

a listing of -industrial shops which, along with interviews, was used as

a basis for evaluating past waste generation and hazardous material

disposal practices. The MW records and shop files were utilized to

determine hazardous material usage and hazardous waste generation and

4-2



disposal practices. From this information, a master list of shops was

prepared showing building locations, hazardous materials handlers,

hazardous waste generators, and typical treatment, storage, and disposal

methods. The list appears as Appendix E.

Those shops which were determined to be generators of hazardous

wastes which pose a potential for ground-water or surface-water contami-

nation were selected for further investigation and evaluation. During

the site visit, interviews were conducted with personnel from many of

these industrial shops, including the shops that generate the largest

amounts of hazardous wastes. Additional shops generating lesser amounts

of hazardous wastes were contacted by telephone. Shop interviews focus-

ed on hazardous waste materials, waste quantities, and disposal methods.

Disposal timelines were prepared for each major hazardous waste from

information provided by shop personnel and others familiar with the

shop's operations and activities.

Table 4.1 summarizes the information obtained from the detailed

shop review including information on present and past shop locations,

identification of hazardous wastes, current or most recent estimates of

waste quantities, and disposal method. If significant changes in gone-

ration rates were found with time, these are noted under the waste

quantity heading. Table 4.1 does not include the shops which generate

insignificant quantities of hazardous wastes.

The disposal of industrial wastes has been handled in a variety of

manners over the history of the base. During the early period of base

activities (1 940's to late 1960's) most of the combustible industrial

wastes (i.e., oils, hydraulic fluids, and solvents) were taken to the

fire protection training area and burned during training exercises.

However, some of the wastes may have been disposed of in the landfills

med during the period. During the late 1960's until the mid 1970',

waste oils were either sold or applied to dirt roads on the base to

control fugitive dust. The chemical wastes were taken to disposal pita

located at the northweet side of the base and buried. By the aid 1970's

chemical wastes were typically accumlated in storage areas and event-

ually hauled off-base by a contractor. Use oils, fuels, and hydraulic

fluids were removed from the base by contractors.
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The Strategic Air Coumand (SAC), which was at Sheppard from 1956

until 1966 and which occupied the area currently housing the Northrop

contractor, disposed of their industrial waste in the same manner as

that used for the disposal of other base wastes.

The maintenance of the T-37 and T-38 training aircraft was

contracted out to private companies beginning in 1966. The Surveyor

Company was contracted for maintenance services between 1966 and 1972.

Since 1972 the contract for maintenance of the trainer aircraft has been

awarded to the Northrop Corportion. Many of the personnel utilized by

Surveyor continued in a similar capacity with the Northrop Corporation.

The maintenance contract included the responsibility for disposing of

the wastes generated and therefore the contractors removed most

hazardous wastes from the Air Force premises.

Operations Conducted During Period of Base Inactivity

from August 1946 to August 1948, Sheppard AFB was in an inactive

status. During that time a "caretaker staff was assigned to the base,

but no significant activity was conducted. Base facilities were not in

use during this time. As a consequence, no significant hazardous waste

generation is associated with this period.

Fire Protection Training

The Fire Department at Sheppard AFB has operated three fire train-

ing sites at which fires were ignited and then extinguished. Fire

extinguishing agents have included water, AFFF, protein foam, and Halon.

Each of these sites is illustrated in Figure 4.1 and is described in the

discussion which follows.

FPTA-I Fire Protection Training Area No. 1

Site FPTA-1, located adjacent to the landfill which is the present

site of the base golf course, was used as a fire protection training

area from the 1940's until 1957. Appendix F contains several aerial

photographs which show this site during and soon after its period of

ae. The site consisted of a depressed burning area and three old

aircraft. A drum storage area north of and adjacent to the site was

used to store between 100 and 200 55-gallon drums of contaminated oils,

fuels, and wate solvents from aircraft maintenance and industrial shop

activities. The frequenoy and duration of burns during the 1940's is

unknown. During the 1950's, the drums were transported by
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flat-bed truck from the drum storage area to the fire protection train-

ing site, the drums were drained, and burns occurred. During the

1950's, four or five burns occurred each weekend day, and each burn

constituted about 400 to 500 gallons of material. As far as can be

determined, no drainage collection system was operational at this site.

Visual examination of the area presently reveals no remaining sign

that the site was once a fire protection training area. The site is

presently well filled in and is a part of the greens of the base golf

course. Due to the nature and duration of the activity at this site and

the relatively shallow depth to groundwater, a potential for contaminant

migration exists since much of the unburned material probably seeped

into the ground.

FPTA-2 Fire Protection Training Area No. 2

Site FPTA-2, located north of the municipal airport terminal and

Taxiway C, was used as a small-scale fire protection training area from

about 1968 until about 1976. This area was used as a fire training area

by the Local Base Rescue (LBR) group. Typical usage constituted one

burn of contaminated oil, fuels, and solvents every three to six months.

An oil-water separator connected to a storm drain exists at the site.

The surface soils in this area have been disturbed for construction

of runways. Adjacent soils are composed of silty loam with relatively

low permeabilities. Ground water may occur at less than ten feet below

ground. A nearby test boring for runway 33L encountered clay from 0 to

13 feet deep with two minor lenses of gravel less than six inches thick

at 7 and 11 foot depths.

FPTA-3 Fire Protection Training Area No. 3

Site FPTA-3, located adjacent to the northern corner of the old

municipal runway (presently Bridwell Road), was activated in 1957 when

FPTA-I was closed for construction of the golf course. This site is in

use at the present time. The site consists of a storage area containing

three 2,000-gallon, elevated tanks, a concrete block building for

structures fire training, a mock-up of a T-38 used t..iz fire training, a

C-130A aircraft for reavue training, and a waste drainage and c€ lection

system. The drainage and collection system, installei in 1962, consists

4-13



of drainage collection and piping leading to an oil-water separator, and

a water storage pond. The unburned fuel which drains into the oil-water

separator is pumped to the storage tanks for reuse, and the water phase

flows to the pond, from which it discharges to the sanitary sewer.

Present burn frequency is approximately quarterly, and about 300 gallons

of fuel is consumed per burn. Prior to 1982, no waste collection and

separation system was in operation at this site.

Natural soils in the area of FPTA-3 are composed of silty loam

with relatively low permeabilities. Ground water may occur at less than

ten feet below ground. A nearby test boring at Building 2013 encounter-

ed clay from 0 to 15 feet below ground.

Visual examination of the area during the site visit indicated only

surficial contamination and a fuel odor. Due to the duration and fre-

quency of operations and the lack of a waste oil reclamation facility

,ntil recently, a potential for contaminant migration exists for the

site.

Pesticide Utilization

Pesticide applications have been performed by the Entomology shop,

Golf Course Maintenance, and Roads and Grounds. Golf Course Maintenance

and Roads and Grounds have had responsibility for the application of

herbicides. In 1979, the responsibility for herbicide application

around the base areas other than the golf course was delegated to the

Entomology Shop. A listing of the pesticides on-hand at the time the

study was conducted is included in Appendix D, Table D-1. The mntomo-

logy Shop has always been located in Building 1380 adjacent to the

waste treatment plant. This building has been used for both storing and

mixing the chemicals. Rinse water generated from cleaning the

application equipment and empty containers has been dispensed over a

gravel lot adjacent to the building. Rinsed containers have bern crush-

ed and disposed of with general refuse. so significant pesticide spills

are known to have occurred at the base. Some unused pesticides wer

occasionally submitted to DPW for resale. For example, in 1961 a small

quantity (approximately five gallons) of Chlordane dust was transferred

to WDO. Also, final off-base disposed of WT occurred in December 1961

through DPW.
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Fuels Management

The Sheppard AFB Fuels Management Storage System consists of a

number of above-ground and underground storage tanks in various loca-

tions around the base. A list of the major storage tanks is tabulated

in Appendix D, Table D.2. Fuel and oil used on the base includes JP-4,

AVGAS, Diesel, MOGAS (leaded and unleaded), oils, and natural gas

(heating). JP-4 fuel is pumped to the base from the Continental oil

Company Refinery Tank Farm through a 4-inch diameter - approximately 4

mile long pipeline. The tank farm is located south of the base on

Highway 240. JP-4 fuel is also transported to the base in tank trucks.

The major above-ground tanks are located in the Bulk Storage Area.

All three tanks in this area contain JP-4. One tank holds 1,100,000

gallons while the other two tanks hold 825,000 gallons each. From the

Bulk Storage Area fuel is pumped through an 8-inch diameter underground

pipe to the operational Apron. East of the Operational" Apron fuel is

stored in 18 underground tanks from which, when needed, it is pumped

through eight Hydrant Lateral Control Pits and on to 40 Hydrant Outlets

underneath the operational Apron. Four of the eight Hydrant Lateral

Control Pits are in use. The remaining four hydrants are not required

for the present mission of the base and are in a standby status. All

hydrants are in good condition.

In addition to the underground tanks at the Operational Apron,

seven underground tanks are located in the Jet Fuel Storage Area near

Buildings 2000, 2003, 2015, and 2017. These tanks hold JP-4, diesel,

and OGMS. Underground tanks at the Base Service Station (Building

1126) hold leaded and unleaded NOGAS.

Waste fuel and oil are collected and/or stored in numerous dump

tanks, oil/water separators, and grease traps throughout the base. lTe

collection/storage locations are tabulated in Table D.3. A plan for the

maagement of recoverable and waste liquid petroleum products was adopt-

ed in April 1962. Cleaning of fuel tanks and leak testing of tanks are

oonducted periodically. No indications of leaks have arisen from the

leek teats. Tafk sludges are removed from the base by a contractor.

waste ttorag Sites

At wie preeent time, waste materials are stated at several loa-

tions an Shepperd Air Pore Base, a follow:
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1. Temporary storage at the site of waste generation.

2. Short-term storage at four designated Hazardous Waste Accumu-

lation Points (HWAP).

3. Above ground storage at FPTA-3 for contaminated jet fuel to be

burned in fire protection training.

4. Waste oil tank at Motor pool and other waste petroleum product

collection points.

5. Methanol drum storage at north end of base near the SAC aircraft

apron.

There are numerous hazardous waste generation sites on the base;

these are summarized in Table 4.1 of this report and in the Sheppard Air

Force Base Hazardous Waste Management Plan (STTC Plan 708). Containers

for small volume generators are normally five gallon to 55 gallon drums,

all Department of Transportation (DOT) approved. Since 1982 the filled

containers have been transported to one of four hazardous waste accumu-

lation points (HRAs); prior to 1982 the containers were left at the

point of generation for contractor pickup.

The three 2,000 gallon above ground tanks located at the present

fire protection training area are used to store fuels and recycled fuels

from the drainage collection separator system. No evidence of leakage

from these tanks was evident, and they appeared to be in good condition.

A 2,000 gallon above ground waste oil storage tank is located

adjacent to the Motor Pool. Waste fuel and oil volumes in excess of

those which can be handled temporarily at the generation site are trans-

ported to this tank in drums and drained into the tank. The contents of

this tank as well as the contents of drums, boweers, and smaller tanks

at the waste petroleum products generation points are disposed of by

contract recycle through DIDO. The location and description of the

waste PIL generation and storage sites are described in Sheppard Tech-

nical Training Center Plan 211, Management of Recoverable and Waste

Liquid Petroleum Products.

At the time of the site visit, six 55-gallon drums of pure methanol

were stored at an open-air location adjacent to the BW aircraft apron

at the northwest corner of the base. These drums were electrically
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grounded, and were in contact with the ground. It was stated by base

personnel that the drums were stored at that location only temporarily,

pending off-site disposal by DPDO.

Spills and Leaks

Numerous small spills of fuels and oils were confirmed by base

records and interviews with bass personnel. Thepe spills were usually

onto paved areas and were contained with absorbent materials or washed

into the drainage system to the nearest oil-water separator. As a

result, no potential for environmental contamination is associated with

these small spills.

No spills of note from underground tanks have been found. Inven-

tory checks of non-petroleum materials have been performed and no

discrepancies have been noted. Yearly leak tests are performed on POL

tanks, and no leaks have been found. Four notable spills of hazardous

materials have been confirmed by interviews with base personnel. The

locations of these four sites are shown in Figure 4.2.

A quantity of JP-4 estimated at 500 gallons was released from a

F-4C aircraft onto the base operations apron on one occasion during

1981. The fuel was washed into the drainage system to the oil-water

separator nearby, and no release to the environment occurred.

Also during 1981, a 2,000-gallon fuel spill occurred at the 80th

FTr area. This fuel ran to a French drain which drained to the storm

water system. The material was diverted to an oil-water separator and

was captured; no release to the environment occurred.

During 1983, a spill occurred from a contractor's truck which was

hauling material pumped frm an oil-water separator. Approximately 800
gallons of the material spilled into a ditch at the POL area; the spill

was contained and removed, and no release to the environment occurred.

A small spill of PCS-containing liquid dielectric material occurred
during 1983. An out-of-service transformer stored in the DPDO storage

yard prior to disposal leaked a small quantity (less than one pint) of

dielectric liquid onto an asphalt-paved area. The transformer was

removed and the contaminated asphalt was removed and disposed of off-

site by a contractor. As a result of the measures taken, no release of

PS's to the environment is associated with this event.
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DESCRIPTION OF PAST ON-BASE TREATMENT AND DISPOSAL METHODS

The facilities on Sheppard AFB which have been used for the manage-

ment and disposal of waste can be categorized as follows:

o Landfills

o ardfill Disposal Area

o Waste Pits

o Surface Impoundments

o Munitions Storage Area

o Low-level Radioactive Waste Disposal

o Incineration

o Sanitary Wastewater Treatment

o Storm Water Drainage System

o Oil - Water Separators

o Pesticide Rinse Water Disposal

These facilities are discussed individually in the following subsec-

tions.

Landfills

On-base landfills at Sheppard AFB have been used for disposal of

non-hazardous solid wastes and some industrial waste materials. Land-

fills were operated at three locations, as shown in Figure .4.3. Table

4.2 contains a summary of information pertaining to these landfills.

Landfill No. 1

Landfill No. 1 was operated from the 1940's until about 1957, when

it was completely closed and graded for installation of the base golf

course. Some portions of the landfill, namely those on the west side of

the fill, were closed about 1952 and base housing was constructed on the

area. Precise dimensions of the total area used as landfill are uncer-

tain, but aerial photographs and interviews with base personnel indicate

approximate boundaries, placement of these boundaries gives a total

landfill area of approximately 100 acres. The landfill was a trench and

fill operation, with trenches about 14 feet deep running east-vest.

Burning of wastes at the site occurred regularly throughout its period

of use. The wastes were primarily normal base refuse, but some addi-

tional materials were disposed of, including incinerator ash, sludge
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from the waste treatment plant drying beds, and some hardfill and con-

struction rubble. Important considerations at this landfill site are

the adjacent structures, which included the waste treatment plant, a

small low-level radioactive waste disposal well, an early fire protec-

tion training area, and an ordnance building. The waste treatment

facility and radioactive waste well are in the area north of the land-

fill sitel the other structures were removed for golf course construc-

tion. Refuse burning was performed without added fuel during the time

of operation of this landfill. Most waste combustible liquids were used

in fire protection training, so it is assumed that little or no waste

fuel and oil was deposited in this landfill.

Landfill No. 2

Landfill No. 2 was a rectangular-shaped area approximately seven

acres in size. It was located south of the present Municipal airport

complex, and was operated for about three years during the early 1960's.

Landfill operations entailed trench and full procedures, trenches ran

east-west and were approximately 10 to 14 feet deep. As far as can be

determined, only normal base refuse was disposed of in this landfill.
Burning of the refuse was performed during the period of use. Aerial

photographs reveal the general contour of the trenches, since settling

has occurred since closing (see Appendix F). At the present time the

landfill area is covered with natural local vegetation; the site

formerly occupied by the trenches contains a growth of mesquite trees

which is noticeably more dense than that of the surrounding area.

Landfill No. 3

Landfill no. 3, comprising about 60 acres at the northwest corner

of the base, was operated from about 1957 until 1972. The landfill area

is located east of State Highway 240, and in an area bounded approx-

imately by Missile Road, the Motor Pool area, the Munitions Storage

area, and the City of Wichita Falls treatment facility property. The

material disposed of in this landfill was primarily normal base refuse

and sme waste treatment sludge, the operation was performed as trench

and fill with east-vest trenches approximately 14 feet deep. Burning of

the refuse occurred until 1969, after which no further burning was

performed. The pattern of use was that the landfill vas opened first

near the Missile Road area, and was progressively opened north to

4-22



northeast, so that by the early 1970's the area of use was west of the

Munitions Storage area. From about 1965 to about 1970, trenches were

dug at the north area of the landfill near Munitions Storage and waste

oils were dumped into the trenches along with refuse and covered.

Volume estimates ranged from one 55-gallon drum of waste oil per week to

one 55-gallon drum per day. A marked low-level radioactive waste burial

site is located in the landfill area, west of the south end of the

Munitions Storage area. This site is discussed further in a later

subsection of this chapter.

Hardfill Disposal Area

A disposal area for hardfill and other construction rubble has been

operated at a site adjacent to Landfill No. 3 and about 800 feet south-

west of the southwest corner of the Munitions Storage area (see Figure

4.3). Interviews with base personnel and examination of aerial photo-

graphs provide an indication that the hardfill disposal site was used

beginning in the mid 1960's and continues in limited use at the present

time. When first opened, the site was used primarily for normal base

refuse; after the addition of construction rubble from the 1964 tornado

damage of the Sheppard Hospital, the site was used as a hardfill area.

As far as can be determined, no waste fuels, solvents, or oils were

disposed of in this area. At the present time, scrap concrete, brush,

tree stumps, and scrap metal are visible at the surface of the area, and

the area slopes downward to an unnamed creek on the northwest side. No

vegetation is present on the site at the present time. A storage area

for bulk construction and paving materials presently is situated just

southwest of the area.
Waste Pits

Three waste pits were excavated to contain waste engine cleaning

fluids and solvents from nearby maintenance buildings in 1966. These

pits were directly across Avenue N from building 2325 (see Figure 4.4).

The pits were approximately 60 feet in diameter and 10 feet deep, and

were unlined. Gom n occasion in the late 1960's an adjacent storm pond

overflowed and carried some of the waste pit contents into the storm

water system and hence iato Plus Creek. The -itm ware moet actively

Wed from 194 to the mid 1970's.
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An earthen industrial waste pit just north of the waste treatment

facility was used during the 1950's as a storage pond for waste oils and

fuels from the old engine test cells. An industrial waste line ran

south from the test cells to the pit. The oils in the pit were burned

on at least one or two occasions during the 1950's. The pit is no

longer used for industrial waste storage. The present use of the pit is

as an overflow basin for the effluents from the oil-water separator.

Surface Impoundments

Several surface impoundments are present on Sheppard AFB. These

are the following:

o Storm pond

o Fire protection training pond

o Pond near waste treatment plant

These impoundments are discussed individually in the following sub-

sections.

Storm Pond

An earthen construction storm water pond is located west of Avenue

H and southwest of the former site of the waste pits. This pond, when

filled, is approximately 100 feet wide and 400 feet long. The discharge

from this pond is through a standpipe to the underground storm drainage

system.

Fire Protection Training Pond

Within the boundary of the fire protection training area (FPTA-3)

and south of the T-38 aircraft mockup is a pond used for collection and

storage of the aqueous phase of the drainage from the fire protection

training area. The pond is approximately 60 feet square, of earthen

construction, and drains into the sanitary sewer system by a standpipe.

This pond was constructed as part of the refurbishing of the fire pro-

toction training area (FlM-3) performed during 1961, inspection at the

time of the site visit revealed no hydrocarbon layer in the pond.

lad poor Met. Treat e t Plant

h small Impoundment, about 20 feet square, is present adjacent to

the radiactive waste dispal well near the waste treatment plant.

tis impowmbnt ws installed at an undetemined date for use as a
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storage pond for digestor sludge when repairs to the digestor were

needed. -As far as can be determined the pond was used on one occasion

for ats intended purpose. Presently it contains water, and it was

reported by base personnel that fish now live in the pond waters.

funitions Storage Area

At the northwest end of the base is the Munitions Storage Area.

This area is used for storage of explosive ordnance and for marksmanship

practice. Due to the nature of the materials and the location of the

site, no potential for contamination exists due to the activities of the

Munitions Storage Area.

Low-level Radioactive Waste Disposal Areas

Two low-level radioactive waste disposal areas are present on

Sheppard AFB. These are a small disposal well adjacent to the waste

treatment plant and a buried vault in Landfill No. 3 (see Figure 4.5).

The disposal well adjacent to the waste treatment plant is con-

crete-lined, about six inches in diameter and 14 feet deep, and is

surrounded by a locked fenced area. The well was reportedly installed

in the early 1950's for the disposal of x-ray waste from the Sheppard

hospital. Only one interviewee was certain that the site was ever used;

this interviewee reported that during the mid to late 1950'8 on one

occasion the well was used to dispose of a quantity of material, but the

volume, identity, and source of material is unknown. No written base

records are available to indicate whether the site has been used.

The radioactive waste burial vault in Landfill No. 3 is in a marked

area approximately 100 feet square. Interviews with base personnel

failed to provide any firm details about the site. One interviewee

believed that the site was activated and marked in the late 1950's or

early 1960'8. Another interviewee recalled from hearsay that a radio-

active tool or wrench used in munitions maintenance may have been de-

posited in the vault on one occasion. No written base records are

available to indicate whether the site has been used.

Incineration
During World War II, Sheppard APB served so an induction center for

new recruits. An incinerator was used to burn civilian clothing from

the induction process and laundry wastes during this era. The incine-

rator we constructed near the beginning of the war and its use ended
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shortly after the war ended. The incinerator was located in Building

1380, presently the Entomology -Shop and Environmental Support Facility.

According to interviews and base records, no hazardous wastes were

disposed of in the incinerator, and ash was disposed of in Landfill No.

1, which was in operation nearby during this time period. The incine-

rator was disassembled during the early 1970's. Because of the nature

of the material burned and the length of time since termination of

incinerator operation, no potential exists for contamination as a result

of the incinerator and its use.

Sanitary Wastewater Treatment
A waste treatment plant was constructed at the south end of the

base when the base was activated in 1941. The system has operated

during all periods of base occupancy; it was extensively remodeled in

1962. The system consists of primary clarification, a high-rate and a

low-rate trickling filter, secondary clarification, chlorination, anaer-

obic sludge digestion, and sludge drying beds. The wastewater flow to

the treatment facility averages 1 .0 MGD and is primarily domestic in

nature. At the present time only pretreated industrial wastes are

discharged to the treatment system.

No contamination episodes of note are associated with the operation

of the treatment plant. On one occasion a spill of oil occurred and the

oil reached the plant, but was skimmed off the clarifier and did not

pass through the system. Sludge from the drying beds has been disposed

of in the landfills and in other locations around the base. On several

occasions in the past, dried sludge was offered to local residents, but

this practice is no longer in use.

Storm Water Drainage System

The storm drainage system on Sheppard APB consists of open ditches,

concrete-lined ditches, and underground storm drainage mains. Three

major underground drainage mains are in the northern section of the

bass. These drainage mains range in diameter from 48 to 72 inches. One
major above-ground feature in the northern section of the base is the

storm ponding ares located vest of Buildling 2320. In the southern

section of the base an industrial waste line and a POL separator exist

along Avenue J.
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One suspected occasion of contamination in the storm drainage

system did occur in 1962 when a mixture of fuel and water traveled off

base via Bear Creek.

Oil-Water Separators

There are 41 oil separators, grease traps, and dump tanks in use at

Sheppard APE (see Appendix D, Table D.3). Seven of these are actual

oil-water separators. Recovered oil is disposed of by an off-base

contractor and the wastewaters enter the sanitary sewer system. Clean-

ing frequency for most separators is three months; a small number are

cleaned at other intervals or upon call. Based upon the on-site survey,

these unite should not pose a ground-water contamination hazard due to

past operations.

Pesticide Rinse Water Disposal

The rinse water generated from cleaning pesticide application

equipment and empty pesticide containirs has been dispersed onto a

gravel lot adjacent to the Entomology Shop at Building 1380. This has

been an ongoing practice as long as the shop has been at the base, which

dates back to the 1940's. It is estimated that 20 gallons per month of

rinse water is generated.

EVALUATION OF PAST DISPOSAL ACTIVITIES AND FACILITIES

Neither of the remote base annexes nor the municipal airport was

found to have significant waste generation or disposal activities, past

or present.

The review of past operation and maintenance functions and past

waste management practices at Sheppard AFB has resulted in the identifi-

cation of 23 sites which were initially considered as areas of concern

with regard to the potential for contamination, as well as the potential

for the migration of contaminants. These sites were evaluated using the

Decision Tree Methodology referred to in Figure 1.1. Those sites which

were considered as not having a potential for contamination were deleted

from further consideration. Those sites which were considered "s having

a potential for the occurrence of contaminaton and migration of contam-

nants were further evaluated using the Hazard Assessment Rating Method-

logy (EARN). Table 4.3 identifies the decision tree logic used for

each of the areas of initial concern.
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Based on the decision tree logic, 12 of the 23 sites originally

reviewed did not warrant evaluation using the Hazard Assessment Rating

Methodology. The rationale for omitting these 12 sites from HARM evalu-

ation is discussed below.

The fuel storage tanks for Fire Protection Training Area Number 3

are reLlatively new and are maintained in excellent repair, so only a

minor potential for contamination from the tanks exists. Furthermore,

spills or leaks from these tanks would flow to the oil-water separator

which serves this system, so no significant potential for contaminant

migration exists.

Waste storage tanks around the base are maintained in good condi-

tion and are pumped out routinely by off-base contractors, with subse-

quent inspection by base personnel. No instances of contamination from

these tanks has been noted.

The methanol drum storage area at the northwest corner of the base

is a temporary storage site for six drums of the material. The drums

are inspected routinely, and are electrically grounded, and little

potential for contamination exists from the short-term storage of these

drums.

The surface impoundments were inspected; no contamination or evi-

dence of potential for contamination exists for those areas.

Because of the nature of the materials stored and the methods of

storage, no potential for contamination is associated with the munitions

storage area.

The incinerator was operated for only a few years in the 1940's,

and the materials burned were non-hazardous. Because of the nature of

the materials burned and the length of time since operation, no con-

tam ination is associated with the incinerator.

The sanitary wastewater treatment system, including sludge drying

and disposal, has bee" operated at Sheppard An since the early 1940's.

No episodes of environmental contamination have been associated with the

operations of the plant over its period of service. The sludge is

non-tmc and has been used for landfarming around the base.

he storm water drainage system carries primarily rainwater off the

base. All sour ese of significant coptamination are handled by other

methods.
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TABLE 4.3

SUMMARY OF DECISION TREE LOGIC FOR AREAS OF INITIAL
ENVIRONMENTAL CONCERN AT SHEPPARD AFB

potential for Potential for
Potential for Contaminant Other Environ- HARM

Site Contamination Migration mental Concern Rating

FPTA-1 Y Y N/A Y
FPTA-2 Y Y N/A Y
FPTA-3 Y Y N/A Y
FPTA Fuel Storage Y N N N
Waste Storage Tanks Y N N/A N
Methanol Drum Storage N N N/A N
Landfill No. 1 Y Y N/A Y
Landfill No. 2 Y Y N/A Y
Landfill No. 3
(plus hardfill) Y Y N/A Y

Waste Pits Y Y N/A Y
Industrial Waste Pit Y Y N/A ¥
Surface Impoundments N N N N
Munitions Storage

Area N N N N
Radioactive Site at
Landfill No. 3 Y Y N/A Y

Radioactive Site at
WTP Y Y N/A Y

incinerator N N N N
Sanitary Wastewater

Treatment N N N N
Storm Water Drainage

System N N N N
Oil-Water Separators Y N N N
Pesticide Rinse Area Y Y N/A Y
Spills and Leaks

(Petroleum) Y N N N
PCB Spill Y N N N
Oil Disposed on

Roadways Y N N N
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The oil-water separators are pumped out regularly and inspected by

base personnel. Routine maintenance is performed regularly; no contami-

nation is associated with the oil-water separators.

The spill episodes of petroleum products were isolated instances;

the spilled materials were captured while on base property and were

properly disposed of. As a result of these actions, no contamination is

associated with these spills.

The single confirmed episode of spilled PCB-containing dielectric

was handled in an appropriate manner. All asphalt which may have been

contaminated was removed for disposal by an off-base contractor. As a

result, no contamination is associated with this episode.

The episodes of waste oil disposal onto unpaved roadways for fugi-

tive dust control occurred from the late 1960's until the id-1970's,

and the oil was spread over a sizable area instead of being disposed at

a single location. Oils are generally biodegradable if sufficient time

is provided. Furthermore, the area soils would prevent significant

migration of the oil, so no present contamination is associated with

these events.

The remaining eleven sites identified on Table 4.3 were evaluated

using the Hazard Assessment Rating Methodology. The HARM process takes

into account characteristics of potential receptors, waste characteris-

tics, pathways for migration, and specific characteristics of the site

related to waste mangement practices. The details of the rating pro-

cedures are presented in Appendix G. Results of the assessment for the

sites are summarized in Table 4.4. The HARM system is designed to

indicate the relative need for follow-on action. The information pre-

sented in Table 4.4 is intended for assigning priorities for further

evaluation of the Sheppard AFB disposal areas (Chapter 5, Conclusions

and Chapter 6, Recommendations). The rating forms for the individual

waste disposal sites at Sheppard AR are presented in Appendix H.

Photographs of some of the disposal sites are included in Appendix F.
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SECTION 5

CONCLUSIONS

The goal of the IRP Phase I study is to identify sites having the

potential for environmental contamination resulting from past waste

disposal practices and to assess the probability of contaminant migra-

tion from these sites. The conclusions given below are based on field

inspections, review of records and files, review of the environmental

setting, and interviews with base personnel, past employees, and fed-

eral, state, and local government employees. Table 5.1 contains a list

of the potential contamination sources identified at Sheppard APB and a

summary of the HARM scores for those sites is summarized below. The

follow-on recommendations are presented in Chapter 6.

WASTE PITS

There is sufficient evidence that the Waste Pits site has potential

for creating environmental contamination and a follow-on investigation

is warranted. Th6 waste pits were used primarily from 1966 until the

id-1970's for storage of waste engine cleaning solvents. The area
consisted of three pits. The waste materials in the pits were removed

and disposed of by an off-base contractor and the pits were closed in

the mid-1970's. The three pits were of earthen construction and were

unlined. The pits were in a depressed area which is subject to flooding

during high rainfall events. The location of the pita was evident

during the site visit.

Soils in the waste pit area have been disturbed but adjacent areas

have silty loam type soils. A nearby test boring for Building 2325
encountered sandy clay (0-2.5 feet deep), clay (2.5-8.5 feet deep), and

sandy clay (6.5 to 18.5 feet deep). Due to the depression, the waste

pits should be in the latter sandy clay sone. These sediments have
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TABLE 5.1
SITES EVALUATED USING THE

HAZARD ASSESSNMENT RATING NETHODOLOGY FORMS

SHEPPARD AIR FORCE BASE

Rank Site Operating Period Final Harm Score

1 Waste Pits 1966 - early 1970's 58

2 Landfill No. 3 1957 - 1972 54
(including Hardfill)

3 Fire Protection Training 1957 - present 52
Area No. 3

4 Fire Protection Training 1941 - 1957 51

Area No. 1

5 Fire Protection Training 1962 - 1970 45
Area No. 2

6 Industrial Waste Pit 1950's 39

7 Landfill No. 1 1941 - 1957 38

8 Pesticide Spray Area 1940's - present 36

9 Low-level Radioactive 1960's - present 31
Waste Disposal Site in
Landfill No. 3

10 Landfill No. 2 early 1960's 30

11 Low-level Radioactive 1960's - present 3

Waste Disposal Site at
Waste Treatment Plant

3013. %is ranking was performed according to the lasard Assessment
Rating Methodology (RAM) described in Appendix G. Individual
site rating forms are contained in Appendix H.
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relatively low permeabilities. Ground water is usually present at less

than ten feet below ground.

Because of the hazardous nature of the materials stored in the

pits, the potential for their persistence, and the limited permeability

of the area soils, a follow-on investigation is warranted. The site

received a HARM score of 58.

LANDFILL NO. 3 AND HARDFILL

There is sufficient evidence that the Landfill No. 3 and Hardfill

site has potential for creating environmental contamination and a fol-

low-on investigation is warranted. The site as been used for base

refuse and hardfill since the late 1950's. The landfill was a trench

and fill operation. In the 1960's, waste oils were disposed of by

discharge with refuse into trenches and covering with soil. The present

hardfill area is' adjacent to the area in which the oils were disposed,

so these two areas were evaluated as one. Aerial photographs taken

during the site visit indicated that settling has occurred. These

depressed areas collect rainfall.

Sdils in the landfill area have been disturbed, but adjacent areas

have silty loam type soils. Due to the excavation and fill activities,

the permebilities in the area could be highly variable, but a subsur-.

face base of clay is evident from nearby test borings. Ground water is

usually present at less than ten feet below ground.

Because of the deposition of oils in the fill area, a follow-on

investigation is warranted. This site received a HARM score of 54.

rM PWNCMN TRAMN AROA no. 3

There is sufficient evidence that MIA-3 has potential for creating

enviromntal contamination and a follow-on investigation is. warranted.

PPa-3 bas been in operation since approximately 19571 contaminated fuel

has bees the primary material used for fire training exercises. Until

192 no waste fuel drainage, collection, and separation system was in

operation at tlw site. The soil at he site is discoloved, and a strong

oder of fuel rmates the area. natural soils in this area are cono-

posed of silty lam with relatively low permeabilities. A nearby test
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boring at Building 2013 encountered clay from 0 to 15 feet below ground.

Ground water in usually present at less than ten feet below ground.

The deposition of fuel onto a ground area without long-term use of

adequate underdrains and separators warrants a follow-on investigation

of this site. This site received a HARM score of 52..

FIRE PROTECTION TRAINING AREA NO. 1

There is sufficient evidence that site FPTA-1 has potential for

creating environmental contamination and a follow-on investigation is

warranted. FPTA-1 was activated in the early 1940's and was used for

fire training exercises until the site was closed for construction of

the base golf course in the late 1950's. During its period of service,

significant quantities of contaminated waste oils, fuels, solvents, and

other combustible chemicals were used for fire protection training

exercises. No drainage, collection, and reclaimed fuel storage facili-

ties were present at the site. The soils in the surrounding area have

been disturbed by the excavation and fill activities related to Landfill

No. 1. Present soil classifications indicate that undisturbed soils are

composed of silty loam with relatively low permeabilities. Ground water

is usually present at less than ten feet below ground.

The deposition of fuel onto a ground area without a drainage and

collection system warrants a follow-on investigation. The site received

a HARM score of 51.

FIRE PROTECTION TRAINING AREA NO. 2

There is not sufficient evidence that site FPTA-2 has potential for

creating environmental contamination and a follow-on investigation is

not warranted. The FPTA-2 area was used by the Local Soe Rescue (LUR)

unit for fire training exercise from about 1968 until 1976. The sur-

face soils in the surrounding area have been disturbed for construction

of the runways. Adjacent soils are composed of silty loam with rela-

tively low permsabilities. This site received a HARM score of 45.
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SECTION 6

RECOMMENDATIONS

Eleven sites were identified at Sheppard APB as having the poten-

tial for environmental contamination and have been evaluated using the

HARM system. This evaluation assessed their relative potential for

environmental contamination and identified those sites where further
study and monitoring may be necessary. Of primary concern are those

sites with a sufficient evidence of environmental contamination that
should be investigated in Phase I1. All sites have been reviewed with

regard to future land use restrictions which may be applicable due to

the nature of each site.

PHASE II MONITORING RECOMMENDATIONS

The following recommendations are made to further assess the poten-

tial for environmental contamination from waste disposal areas at Shepp-
ard APB. The recommended actions are generally one-time sampling pro-

grams to determine if contamination does exist at the site. If contami-
notion is identified, the sampling program may need to be expanded to

further define the extent of contamination. Geophysical surveys, con-
sisting of electrical resistivity, electromagnetic and/or magnetometer

techniques, are recommended prior to the well installations to attempt
to delineate the horizontal and vertical extent of the site as well as

any subsurface" leachate plumes migrating from the site. Preliminary

checks with one or more geophysical techniques on and in the vicinity of
the site should be made to determine the effectiveness of a particular

geophysical technique prior to a complete site survey. Following the

geophysical surveys the proper placement of ground-water monitoring

wells can be determined. During the installation of the wells, readings

with an orlsnic vapor analyser or similar equipment should be made. In
additiom, eaplosimeter reading. (methane detection) should be made while
drilling near the landfills. The ground water at those sites with a
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potential for environmental contamination will be monitored with wells

consisting of Schedule 40 PVC screens and casing with threaded joints.

Screens will be placed into the water-table aquifer (less than 30 feet

deep). Investigators have found rigid PVC casing with threaded joints

to be very acceptable as ground water monitoring wells for similar

situations (Curran and Tomson, 1983). If the initial samples indicate

contamination, additional wells may be required. The number of wells
may be reduced if the geophysical techniques are successful in identi-

fying subsurface leachate plumes. An additional reduction in the number

of wells can be accomplished by strategically locating the wells in

areas where they may serve as upgradient or dovngradient well points for

more than one site. The recommended monitoring program for Phase I is

summarized in Table 6.1.

I. The Waste Pits have a potential for environmental contamination

and monitoring of these pits is recommended. Prior to instal-
lation of ground-water monitoring wells, surface geophysical

techniques such as electrical resstivity and/or electromagnetic
surveys should v employed. Electrical resistivity should be

more applicable than electromagnetics at this site due to the

depth of investigation. The surveys, if effective, should be

used to guide the placement of one upgradient and two down-

gradient wells to characterize the ground-water quality and

identify any contaminant migration. Samples from the wells from

Hear Creek (upstream and immediately downstream of the pits) and

from sediment in the pits should be analyzed for the parameters
listed in Table 6.2, list A.

2. Landfill No. 3 and the Hardfill Area have a potential for

environmental contamination and monitoring of these sites is

recommended. Prior to he installation of ground-water moni-

toring wells, surface geophysical techniques such as electrical

resistivity, electromagnetic and magnetometer surveys should be

employed. Blectrical resistivity should be effective for deter-

mining the landfill depth and general stratigraphy underlying

the landfill. lectrcmagnetios fable 6.1 should be effective
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TABLE 6.2
RECOMMENDED LIST OF ANALYTICAL PARAMETERS

SHEPPARD AFB

LIST A

pH
Total Dissolved Solids
Oil and Grease
Total Organic Carbon
Volatile Aromatics
Total Organic Halogens
Phenolics

LIST B

PH
Total Dissolved Solids
Oil and Grease
Total Organic Carbon
Lead
Chromium
Mercury
Volatile Aromatics
Total Organic Halogens
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for determining the locations of shallow trenches and the loca-

tions of the hardfill. Magnetometer surveys should be effec-

tive in determining the locations of ferro-magnetic material in

the landfill. The surveys, if effective, should be used to

guide the placement of one upgradient and three downgradient

wells to characterize the ground-water quality and identify any

contaminant migration. Samples from the wells and the stream
flowing through the site (upstream and downstream) should be

analyzed for the parameters listed in Table 6.2, list B. Metals
parameters are shown in list B because of the potential for

disposal of metals-containing paints and other materials from
which metals contamination may occur.

3. Fire Protection Training Area No. 3 has a potential for environ-
mental contamination and monitoring of the site is recommended.

Prior to the installation of ground-water monitoring wells,
surface geophysical technique. such as electromagnetic surveys

should be employed. Electromagnetic. should be effective in

determining the location of possibke ground-water contamination

plumes. The surveys, if effective, should be used to guide the
placement of one upgradient and two downgradient wells to char-

acterize the ground-water quality and identify any contaminant

migration. Saples from the wells and the pond at the site

should be analyzed for the parameters listed in Table 6.2, list

A.
4. Fire Protection Training Area No. I has a potential for environ-

mental contamination and monitoring of the site is recommended.
Prior to the installation of ground-water monitoring wells,

surface geophysical techniques such as electromagnetic surveys

should be employed. Electromagnetice should be effective in

determining the location of possible ground-water contamination

plumes. If the surveys indicate ground-water contamination, one

upgradient and three downgradient wells should be installed to

characterize the ground-water quality and identify any contami-

nant migration. Samples from the wells and immediately adjacent

surface-water bodies (streams and golf course ponda) should be

analysed for the parameters listed in Table 6.2, list A.



5. Fire Protection Training Asa No. 2 has a potential for environ-

mental contamination and monitoring of the site is recommended.

Prior to the installation of ground-water monitoring wells,

surface geophysical techniques such as electromagnetic surveys

should be employed. Electromagnetics should be effective in

determining the location of possible ground-water contamination

plumes. If the surveys indicate ground-water contamination, one

upgradient and three downgradient wells should be installed to

characterize the ground-water quality and identify any contami-

nant migration. Samples from the wells should be analyzed for

the parameters listed in Table 6.2, list A.

The sites recommended for environmental monitoring are shown in

Figure 6.1.

RECONUEBED GUIDELINES FOR LAND USE RESTRICTIONS

It is desirable to have land use restrictions for the following

reasons: (1) to provide the continued protection of human health, wel-

fare, and the environment (2) to insure that the migration of potential

contaminants is not promoted through improper land usea (3) to facili-

tate the compatible development of future USAF facilities; and (4) to

allow for identification of property which may be proposed for excess or

outlease.

The recommended guidelines for land use restrictions at each of the

identified disposal and spill sites at Sheppard AFB are presented in

Table 6.3. A description of the land use restriction guidelines is

presented in Table 6.4. Land use restrictions at sites recommended for

Phase II monitoring should be reevaluated upon the completion of the

Phase II monitoring program and changes made where appropriate.
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TABLE 6.4
DESCRP'nOt OF GUxDELINzs FOR LAND-USE REBTRCTiOuS

Guideline Description

Construction on the site Restrict the construction of structures
which make permanent (or semi-permanent)
and exclusive use of a portion of the
site's surface.

Excavation Restrict the disturbance of the cover or
subsurface materials.

Well construction on or Restrict the placement of any vells
near the site (except for monitoring purposes) on or

within a reasonably safe distance of the
site. This distance will vary from site
to sits, based on prevailing soil
conditions and ground-water flow.

Agricultural use Restrict the use of the site for
agricultural purposes to prevent food
chain contamination.

Silvicultural use Restrict the use of the site for silvi-
cultural uses (root structures could
disturb cover or subsurface materials).

Water infiltration Restrict water run-on, ponding and/or
irrigation of the site. Water infiltra-
tion could produce contaminated leachate.

Recreational use Restrict the use of the site for
recreational purposes.

Burning or ignition sources Restrict any and all unnecessary sources
of ignition, due to the possible presence
of flanable compounds.

Disposal operations Restrict the use of the site for waste
disposal operations, whether above or
below ground.

Vehicular traffic Restrict the passage of unnecessary
vehicular traffic an the site due to the
presence of explosive material(s) and/or
of an unstable surface.

Naterial storage estrict the storage of any and all
liquid or solid materials an the site.

Sousing an or near the site Restrict the use of boming structures on
or within a reasonably safe distance of
the site.
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Biographical Data

H. DAN HARMAN, JR.
Hydroeoloist

aducation

B.S., Geology, 1970, University of Tennessee, Knoxville, TN

Professional Affiliations

Registered Professional Geologist (Georgia NO. 569)
National Water Well Association (Certified Water well Driller
go. 2664)
Georgia Ground-water Association

Experience Record

1975-1977 Northwest Florida water Management District, Havana,
Florida. Rydroqeoloist. Responsible for borehole
geophysical logger operation and log interpretation.
Also reviewed permit applications for new water veils.

1977-1978 Dixie Well Boring Company, Inc., LaGrange, Georgia.
Hydrogeoloist/Vell Driller.* Responsible for borehole
geophysical logger operation and log interpretation.
Als* conducted earth resistivity surveys in Georgia and
Alabama Piedmont Provinces for locations of water-
bearing fractures.* Additional responsibilities incluided
.drilling with mud and air rotary drilling rigs as vell
as bucket auger rigs.

1978-1980 Law Engineering Testing Company, Inc*? Marietta,
Georgia. Hydrogoloist. Responsible for ground-water
resource evaluations and hydrogeological field
operations for government and industrial clients.*
major responsibility was as the Mississippi Field
Hydrologist during the installation of both fresh and
saline water wells for a regional aquifer evaluation
related to the possible storage of high level radio-
active waste in the Gulf Coast Salt Domes.

1980-1982 Zoology and Znviromnt, Inc., Decatur, Georgia.
Sydrogeoloist. Responsible for project management of
hydrogeologiai and geophysical investigations at
uncntrolled hazardous waste si tee*. Also prepared
ftergency Action Plans and Remedial Approach Plans for

U.S. Invironmental Protection Agency. Additional
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H. Dan Harman, Jr. (Continued)

responsibilities included use of the RITRE hazardous
ranking system to rank sites on the National Superfund
List.

1982-1983 NUS Corporation, Tucker, Georgia. Rydrogeologist.
Responsible for project management of hydrogeoloqical
and geophysical investigations at uncontrolled hazardous
waste sites.

1983-Dats Enineering-Sciance, Inc., Atlanta, Georgia.
Hydrogeologist. Responsible for hydrogeoloqical as well
as geophysical evaluations at hazardous waste sites.

Publications and Presentations

"Geophysical Well Logging: An Aid in Georgia Ground-Water Projects,"
1977, coauthor: 0. Watson, The Georgia Operator, Georgia Water and
Pollution Control Association.

"Use of Surface Geophysical Methods Prior to Monitor Well Drilling,"
1981. Presented to Fifth Southeastern Ground-Water Conference,
Americus, Georgia.

"Cost-Effective Preliminary Leachate Monitoring at an Uncontrolled
Hazardous Waste Site," 1982, coauthor: S. Hitchcock. Presented to Third

National Conference on Management of Uncontrolled Hazardous Waste Sites,
Washington, D.C.

"Application of Geophysical Techniques as a Site Screening Procedure at
Hazardous Waste Sites," 1983, coauthor: S. Hitchcock. Proceedinqs of
the Third National Symposion and Exposition on Aquifer Restoration and
Ground-Water Monitoring, Columbus, Ohio.
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BIOGRAPHICAL DATA

Eric Heinman Snide?

Senior Chemical Engineer

Education

B.S. in Chemistry (Magna Cum Laude), 1973, Clemson University,
Clemson, S.C.
U.S. in Chemical Engineering, 1975, Clemson University, Clemson, a.
Ph.D. in Chemical Engineering, 1978, Clemson University, Clemson,
S.C.

Professional Affiliations

Registered Professional Engineer (Oklahoma Number 13499)
American institute of Chemical Engineers
American Chemical Society
American Society for Engineering Education
Certified Professional Chemist, A.I.C. (1975)

Honorary Affiliations

Sigma Xi
Tau Beta Pi
Phi Kappa Phi
Who's Who in the South and Southvest, 1981
Outstanding Young Men of America, 1983

.Eerience Record

1971-1975 Texidyne, Ino., Clemson, S.C., Staff Chemist. Re-
sppnsible for routine and specialized chemical analyses
for water, wastewater, solid wastes, and air pollution
testing. tperin ce in gas chromatography, atomic
absorption, microbiological testing.

1975-1978 Taxidyne, Inc., Clemson, S.C., Part-time Consultant.
Responsible for overall management of laboratory
facilities and some wastewater engineering studies.
Also ran incinerator performance studies.
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Eric H. Snider (Continued)

1976-1977 Clemson University, Clemson, S.C., Chief Analyst on
airborne fluoride monitoring project in Chemical
Engineering Department, performed for Owen-Corning
Fiberglas Corp., Toledo, Ohio.

1978-1982 The University of Tulsa, Tulsa, OK., Assistant Pro-
fessor of Chemical Engineering and Associate Director,
University of Tulsa Environmental Protection Projects
(UTEPP) Program. Normal teaching duties; research
centered on specialized petroleum refinery problems of
water and solid wastes.

1982-1983 The University of Tulsa, Tulsa, OK., Associate Pro-
fessor of Chemical Engineering and Director of UTEPP
Program. Normal teaching duties; researched and wrote
five monographs on environmental areas; including,
incineration, flotation, gravity separation, screen-
ing/sedimentation, and equalization.

1983-Date Engineering-Science, Senior Engineer. Responsible for
a wide variety of waste treatment, chemical process,
resource recovery, energy, incineration and air pol-
lution control activities for industrial, governmental
and local municipal clients. Recent activities include
incineration evaluation for a toxic chemical disposal
facility to be operated by the U.S. Army on Johnston
Atoll, investigation of the breaking o" oil/water
emulsions from an industrial process dircharge, analy-
tical verification of oil residues in contaminated
ground water at a hazardous waste disposal site ant
evaluation of alternative treatmen technologies for a
new pharmaceutical production facility including vapor
re-compression evaporation, incineration, biological
oxidation and various air pollution control systems.
Particularly strong technical areas include waste
treatment chemistry, incineration, analytical trouble-
shooting, R&D and resource recovery technologies
including energy recovery.

Publications

Snider, I.E., and J.J. Porter: Ozone Destruction of Selected Dyes in
Wastewater, Am Dyestuff Rep., 63 (8), 36-48, 1974.

Porter, J.J., and E.H. Snider: Thirty Day Biodegradability of Tex-
tile Chemicals and Dyes, Book of Papers of 1974 National Technical
Conference of AATCC, 427-436 (1974).

Snider, E.E., and J.J. Porter: Oocne Treatment of Dye Waste, J.
Water Pollut. Control Fed., 46, 886-894, 1974.
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Eric H. Snider (Continued)

Porter, J.J., and N.H. Snider: Long Term Biodegradability of Textile
Chemicals, J. water Pollut. Control Fed., 48, 2198-2210, 1976.

a Snider, E.H., and J.J. Porter: Comparison of Atmospheric Hydrocarbon

Levels with Air Quality Standards, Am. Dyestuff Ref., 65 (8), 22-31,
1976.
Snider, .H.: organization of a Functional Chemical Engineering
Library; Chem. Engq. Ed., 11 (1), 44-48, 1977.

Snider, N.H., and P.C. Alley: Kinetics of the Chlorination of Bi-
phenyl Under Conditions of waste Treatment Processes, Env. Sci.
Tech., 13, 1244-1248 (1979).

Snider, N. and P.C. Alley: Kinetics of Biphenyl Chlorination in
Aqueous Systems in the Neutral and Alkaline pH Ranges, Chapter 21 in
Proceedings Third Conference on Chlorination, Ann Arbor Science
Publishers, Inc., Ann Arbor, MIZ, 1980.

Sublette, KeLo, Zog. Snider, and N.D. Sylvester: Powdered Activated
Carbon Enhancement of the Activated Sludge Process: A Study of the
Mechanism, in Proceedings of the Eighth Annual water and was tewater
Squipment Manufacturers Association (IZMIA) Industrial Pollution Con-
ference, pp. 351-369, 1980.

Snider, RN.: OChezical Engineering Laboratory Courses at The Uni-
versity of Tulsa: improving the Communication of Technical Results,"
in Proceedings of the Fifteenth Midwest Section Conference of ASlE,
pp. 11328-11335, 1980.

Snider, RNH.: OCheical Engineering Laboratory Experiment: Mass
Transfer Tray Hydraulics,* in Proceedings of 16th Midwest Section
Conference of ASER, pp. 11 A-9 - II A-16, 1981.

Snider, Z.H.: OCheical Engineering Laboratory Experiment: Mass
Transfer Tray Hydraulics," in Proceedings of 1981 ASEE National
Meet~ng, Vol. 11, pp. 360-363, 1981.

Snider, N.H. and r.S. Manning: OA Survey of Pollutant Emission
Levels in Wastewaters and Residuals from the Petroleum Refining
Zndustry,O Env. international, Vol. 7, pp. 237-258, 1982.

Sublette, K.L., N.H. Snider and N.D. Sylvester: OA Review of the
Mechanism of Powdered Activated Carbon Enhancement of Activated
Sludge Treatment,- Water Research, 16, 1075-1082 (1982).

Books; Honographs, Chapters

Manning, P.S., and RNH. Snider; Oqualization,O invited Monograph in
Series on Wastewater Treatment Technology, W.V. Zekienfelder and J.W.
Patterson, ed., 1981.

Ford, D.L., F.S. Manning, and N.H. Snider: *Vlotation," Invited Mon-
ograph in Series on Wastewater Treatment Technology, W.V. Eckenfelder
and J.W. Patterson, ed., 1981.
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Eric H. Snider (Continued)

Manning, F.S., and E.H. Snider; "Oil aia Grease Removal by Gravity,0
Invited Monograph in Series on Wastewater Treatment Technology, W.W.
Eckenfelder and J.W. Patterson, ed., 1981.

Manning, F.S., and E.H. Snider; "Incineration: Wastewater Treatment
Applications,s Invited Monograph in Series on Wastewater Treatment
Technology, W.W. Eckenfelder and J.W. Patterson, ed., 1981.

Manning, F.S., Z.H. Snider, and E.L. Thackston: *Screening and Sedi-
mentation," Invited Monograph in Series on Wastewater Treatment Tech-
nology, W.W. Zckenfelder and J.W. Patterson, d., 1981.

Short Courses and Presentations

January 1974 Presentation of paper, *Comparison of Existing Air
Pollution Levels with Standards," Third Annual Con-
ference on Textile Wastewater and Air Pollution Con-
trol, Hilton Head Island, S.C.

May 1974 Presentation of paper, OThirty Day Siodegradability of
Textile Chemicals and Dyes," 1974 Annual Technical
Conference of American Association of Textile Chemists
and Colorists, New Orleans, LA.

June 1977 Presentation, "Air Pllution Instrumentationmi Short
Course on Industrial Pollution Control, Clemson Univer-
sity, Clemson, S.C.

June 1977 Presentation, OIndustrial Sludge Treatment and Dis-
posal"; Short Course on Industrial Pollution Control,
Clemson University, Clemson, S.C.

October 1977 Presentation, *A Kinetic Study of the Reactions of
Biphnyl and Chlorine in Water to Form Chlorobi-
phenylsO, Chom. mg. Dept. seminar, Clemson University,
Clemson, S.C.

January 1978 Presentation of paper, "Carbon Adsorption for Removal
of Gaseous Pollutants," 1978 Technical eeting of
American Association of Textile Chemists and Colorists,
New York, N.Y.

January 1-978 Presentation of paper, 6Carbon Adsorption for Removal
of Gaseous Pollutants," The University of Tulsa, Tulsa,
OK.

June 1980 Presentation of paper, sPowdered Activated Carbon

Enhancement of the Activated Sludge Process," Eighth
Annual Meeting of the Water and Wastewater Treatment
Manufacturers Association, Austin, TI.
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Eric H. Snider (Continued)

June 1981 Presentation of paper, aThe Valve Tray Column: An
Experiment in Tray Hydraulics," Annual National
Meeting of Am. Soc. for Engr. Education, Los Angeles,
CA.

March 1982 Presentation of paper, "PAC Enhancement of the Acti-
vated Sludge Process," Chem. Enqr. Dept. seminar
series, University of Oklahoma, Norman, OK.
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Biographical Data

MARK 1. SPIEGEL

Environmental Scientist

Education

B.S. in Environmental Health Science (Magna cum laude), 1976,
University of Georgia, Athens, Georgia

Limnology and Environmental Biology, University of Florida,
Gainesville, Florida

MBA 1983, Marketing, Georgia State University

Professional Affiliations

American Water Resources Association
Technical Association of the Pulp and Paper Industry

Experience Record

1974-1976 U.S. Environmental Protection Agency, Surveillance
and Analysis Division. Cooperative Student. On
assignment to Air Surveillance Branch, participated
in ambient air study in Natches, Mississippi, and
operated unleaded fuel sampling program for Southeast
National Air Surveillance Network. For Engineering
Branch, participated in NPDES compliance monitoring
of industrial facilities throughout the southeast;
operation and maintenance studies of municipal waste
treatment facilities; and post-impoundment study of
West Point Reservoir, West Point, Georgia. Partici-
pated in industrial bioassay studies for the Eco-
logical Branch.

1977-Date Engineering-Science. Environmental Scientist.
Responsible for the conduct of water and wastewater
sampling programs and analyses, quality control,
laboratory process evaluations, and evaluation of
other environmental assessment data. Conducted
leachate extraction studies of sludges produced at a
large organic chemicals plant to define nature of
sludges according to the Resource Recovery and Con-
servation Act Guidelines. Involved in laboratory
quality assurance program for the analysis of water
samples used in a stream modeling project. Conducted
a water quality modeling study for Amerada Hess
Corporation to determine the assimilative capacity of
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Mark I. Spiegel (Continued)

a stream receiving effluent from a southern
Mississippi refinery.

Participated in bench-scale industrial treatability
studies conducted for the American Textile Manufac-
turers Institute and Eli Lilly Pharmaceuticals in
Mayagues, Puerto Rico, and in carbon adsorption
studies for an American Cyanamid chemical plant and
Union Carbide Agricultural Products Division.

Involved in various aspects of several industrial
environmental impact assessments including pre-
liminary planning for a comprehensive study for St.
Regis Paper Company on a major pulp and paper mill
expansion project. Assisted in preparation of third-
party ZIS for EPA and Mobil Chemical Company con-
cerning a proposed 16,000-acre phosphate mining and
beneficiation facility. Developed an EIA prior to
construction of a pulp and paper complex by the
Weyerhaeuser Company in Columbus, Mississippi, which
included preparation of a separate document for the
Interstate Commerce Commission concerning the con-
struction of a railroad spur to serve the complex.
Also involved in formulating the water quality, water
resource and socio-economic aspects of an environ-
mental impact assessment for International Paper
Company. Participated in large scale site evaluation
to determine the suitability and environmental per-
mitting requirements" of a site for an east coast
brewery for the Adolph Coors Company. Participated
in a study to evaluate various options for developing
a large parcel of land in the coastal section of
North Carolina. The study involved evaluating both
the market potential and environmental constraints of
various options for development such as timber har-
vesting, peat mining, corporate farming and aqua-
culture.

Project Manager. Conducted comprehensive process
evaluation of an 80 mgd wastewater treatment system
for Weyerhaeuser Company. Rleponsible for a study to
determine the leaching characteristics of sludges for
a paint manufacturing facility for RCRA compliance.
Also managed study for development of a solid waste
management plan for a ceramic pottery manufacturer in
northern Alabama which included evaluating surface
and ground-water contaminstion potential from the
existing disposal site and assisting manufacturer in
developing a disposal program acceptable to state
agencies.
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Mark I. Spiegel (Continued)

Participated as project team member for Phase I
Installation Restoration Program projects for the
Department of Defense. Studies were conducted at
twelve Air Force bases to identify past hazardous
waste disposal practices that could result in
migration of contaminants and to recommend priority
sites requiring further investigation.

Developed an Environmental Audit Manual for a
pharmaceutical company. The purpose of the audit
manual was to aid the company in identifying areas
where a particular facility may not comply with
Federal and state environmental regulations.
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TABLE B. 1
LIST OF LTERVIE S

Position Years of Service

1. HCOIC, Supply Squadron 3
2. Civilian, Assistant to Chief of Supply 27
3. Civilian Foreman, Grounds 18
4. Civilian, Heavy Equipment Operator, Pavement

and Grounds 39
5. Civilian Operator, Environmental Support 20
6. Civilian Operator, Environmental Support 17
7. Civilian Supervisor, Grounds 27
8. Assistant HCOIC, Deputy Fire Chief 2
9. Civilian, Lead Fire Fighter 23
10. Civilian Supervisor, Fire Department 24
11. Civilian, Chief of DPDO 25
12. Civilian, Center Historian 2
13. HCOIC, Environmental Support 2
14. Civilian Foreman, Environmental Support 21
15. Civilian, Environmental .Planner 31
16. WCOIC, Pavement and Equipment 2
17. Civilian, Welding Shop 21
18. NCOIC, Operations 1
19. Assistant NCOIC, Operations 14
20. HCOIC, Sanitation 1
21. Civilian, Chief of Real Property 29
22. Civilian, Welding Shop Supervisor 32
23. Civilian, Grounds 12
24. NCOIC, Department of Dentistry 2
25. NCOIC, Department of Radiology 6
26. MCOIC, Dental Clinic 1
27. MCOIC, Radiology Services 2
28. NCOIC, Radioisotope Laboratory 1
29. SCOIC, Clinical Laboratory 3
30. NCOIC, Operating Room 11
31. OIC, Veterinary Clinic 2
32. Civilian Supervisor, Training Services/

Audiovisual Division 23
33. UCOIC, issile Branch, 3750 TCTO 5
34. UCOIC, Aircraft Maintenance Branch,

3750 TCH7G 3
35". UCOIC Helicopter Course, 3750 TCHTG 3
36. MCOIC Corrosion Control Course, 3750 TCHTO 15
37. UCOIC ntomology Course, 3750 TCUIG 5
30. UCOIC Site Development Course, 3750 TCHTG 1
39. Civilian Supervisor, Corrosion Control, 3750 CKS 20
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TABLE B.1
(Continued)

LIST OF INTERVIEWERS

Position Years of Service

40. HCOIC PMEL, 3750 CUS 2
41. NCOIC Battery Shop, 3750 C14S 3

42. NCOIC Pneudraulics Shop, 3750 CRS 3
43. NCOIC Aircraft Trainer Maintenance, 3750 CS 1
44. NCOIC 2054 Communications Squadron 4
45. Civilian Supervisor, 3750 Transportation Division 6
46. Civilian Supervisor, 3750 Transportation Division 22
47. NCOIC Printing Plant, 3750 ABG 3
48. Civilian Asst. Manager, Auto Hobby Shop, 3750 ABG 17
49. Civilian Foreman, BX Service Station 2
50. Civilian Assistant Supervisor, Golf Course

Maintenance, 3750 CBS 7
51. Civilian Supervisor, Entomology Shop, 3750 CBS 11
52. NCOIC Power Production Shop, 3750 CBS 2
53. NCOIC Exterior Electrics, 3750 CES 2
54. Civilian Foreman Field Maintenance Branch,

Northrup Contractor 16
55. OIC Bioenvironmental Engineering 3
56. Bioenvironmental Engineer 10
57. Civilian Assistant Fuels Officer/Superintendent,

Fuels Management Branch 18
58. Civilian Secretary, Fuels Management Branch 21
59. Civilian Superintendent, Fuels Management

Branch 28
60. Civilian Fuels Systems Operator, Fuels

Management Branch 31
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TABLE B.2

LIST OF OUTSIDE AGENCIES

1. Ed Sprole, Manager 9. L. B. Griffith, Jr., Engineer
Water Supply and Wastewater Texas Department of Health
Treatment Facilities Division of Solid Waste
City of Burkburnett Management
Water Department Austin, TX
Burkburnett, TX (512) 458-7111
(817) 569-0761

10. Dan Mueller, Geologist
2. Subir Mukerjee, Planner III Texas Department of Water

City of Wichita Falls Resources
Planning Austin, TX
Wichita Falls, TX (512) 475-3606
(817) 322-5611

11. Burni Baker, Geologist
3. Richard R. Manahan, Assistant Texas Department of Water

Director Resources
City of Wichita Falls Austin, TX
Public Utilities (512) 475-3606
Wichita Falls, TX
(817) 322-5611 12. Barri Kyle, Hydrologist

Texas Department of Water
4. Publications Clerk Resources

National Oceanic and Austin, .TX
Atmospheric Administration (512) 475-3681
National Climatic Data Center
Asheville, NC 13. Paula Thetford, Field
(704) 259-0682 Representative

Texas Department of Water
5. Tom Merritt, Planner Resources

Nortex Regional Planning Duncanville, TX
Comission (214) 298-6171
Wichita Falls, TX
(817) 322-5281 14. Secretary

Texas Parks and Wildlife
6. Jay Veidecker, Records Clerk Department

Petroleum Information Wichita Falls, TX
Corporation (817) 723-7327
Wichita Falls, TX
(817) 322-4451 15. William stroman, Civil

Engineer Specialist in
7. Fred Parkey, Director Expansive Soils

Red iver Authority of Texas U.S. Ary Corpa of Engineers
Wichita Falls, TX Geotechnical Branch
(817) 723-8697 Ft. Worth, TX

(617) 334-2150
9. Publications Clerk

Txas Bureau of Sommic
Geology
Austin, TX
(512) 471-1534
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TABLE B.2
(Continued)

LIST OF OUTSIDE AGENCIES

16. Michael A. Isbell, Soil 23. Doris Tippe, Hydraulic
Scientist Technician
U.S. Department of U.S. Geological Survey
Agriculture Water Resources Division
Soil Conservation Service Wichita Falls, TX
Iowa Park, TX (817) 766-4052
(817) 592-4176

24. Jimmy Banks, General Manager
17. Patrick Conner, Soil Wichita County Water

Scientist Improvement
U.S. Department of Agri- District No. 2
culture Wichita Falls, TX
Soil Conservation Service (817) 767-6721
Sherman, TX
(214) 892-6013 25. Coolidge Threadgill, Director

Wichita Falls City - Wichita
18. Doug Bartosh, Soil Scientist County

U.S. Department of Public Health Center
Agriculture Air and Water Pollution
Soil Conservation Service Wichita Falls, TX
Temple, TX (817) 322-9702
(817) 774-1255

19. Mark Mapeton, Wildlife Damage
Control Specialist
U.S. Department of Interior,
Fish and Wildlife Service
Wichita Falls, TX

20. James Highland, Federal
Facilities Coordinator
U.S. Environmental Protection
Agency, Region VI
Dallas, TX
(214) 767-9930

21. Jerry Land, Geologist
U.S. Geological Survey
Water Resources Division
Austin, TX
(512) 482-5766

22. Chuck Tidwell, lydrelogist
U.S. Geological survey
Water Resources Division
Wichita Palls, TX
(817) 766-4052
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APPENDIX C

TENANT ORGANIZATIONS AND .'ISSIONS

The following is a listing of the major tenant organizations
stationed at Sheppard Air Force Base, along with a description of their
missions.

80th Flying Training Wing
The mission of the 80th Flying Training Wing is to conduct pilot

training in T-37 and T-38 aircraft.

Air Force Audit Agency Office
The primary duty of the office is to provide all levels of Air

Force management with an independent, objective, and constructive
evaluation of the effectiveness and efficiency with which managerial
responsibilities are carried out.

2054th Communications Squadron
The 2054th Communications Squadron provides air traffic control for

the Wichita Falls/Sheppard AFB area, provides base communications,
directs communications - electronics maintenance, and shares
responsibility for maintaining intercontinental communications.

3314th Management Engineering Squadron, Detachment 5
The mission of this unit is to direct, develop, and operate the

USAF Manpower/Management Engineering Program at Shepp&cd. The unit
performs manpower utilization surveys, organizational analyses, manpower
determinant studies, and management advisory studies.

24th Weather Squadron, Detachment 12
The primary duty of this unit is to provide weather service to all

units at Sheppard AFB.
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TABLE D.1

ENTOMOLOGY CHEMICALS USED NOVEMBER 1976 - SEPTEMBER 1983
SHEPPARD AFB

1. Pyrethrum 16. Lindane

2. Malathian 17. DDVP

3. Diazinon 18. Rodenticide

4. Chlordane 19. Arsen/Organic

5. Baygon 20. Ficam W

6. Anticoagulant 21. Dursban

7. Fungicide 22. Resmethrin

8. Dalapon 23. Di-Systan

9. 2-4-D 24. Dipel

10. Bromacil 25. Dylox

11. Sevin 26. Kelthane

12. Dibrom 27. D-Phonethrin

13. Monuron 28. Promar

14. Phostoxin 29. Avitrol

15. Aldrin

D-l



TABLE D.2

LIST OF MAJOR PETROLEUM PRODUCT
STORAGE TANKS AT SHEPPARD AFB

Number of Volume per Tank
Location Tanks (gallons)

JP-4 Storage Tanks

Bulk Storage Area 1 1,100,000
Bulk Storage Area 2 825,000
Building 2520 8 65,450
Building 2540 8 65,450
Facility 30291 1 2,640

Diesel

Building 2017 1 15,070
Building 2000 1 32,725
Facility 927 1 13,090

MOGAS

Building 2017 1 15,070
Facility 921 2 2,640
Building 2015 1 32,725
Building 2015 1 (unleaded) 32,725

Sources Sheppard APB Documents
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TABLE D.3

LIST OF GREASE TRAPS, OIL SEPARATORS

(SA:'--..,- E; AND' POL DUMP TANKS

Building Liquid Storage Capacity
Number Type (gallons)

140 DT 150
55- OS 340

57 OS 340

988 OS 6000
1505 OS 500

2009 OS 3800

2023 OS (2) 640

2120 OS 500

2119 OS 500

2122 OS 340

2320 OS (3) 120

2325 OS 250

2325 OS 7480

2340 OS 500

2406 OS 1200

2408 OS 1200

2410 OS 1200

2552' OS 6750
340 GT 808

516 GT 750

526 GT 750

551 GT (2) 1270

596 GT 700

643 GT 165
649 GT 1200

716 GT 750
726 GT 750

776 GT 750
811 GT 220
1108 GT 2500
1200 GT 750

2320 GT (2) 15

991 OS (3) 27

992 OS 750

4497 0S 4000

1929 06 300

1960 06 300

120 GT 440

61 GT 380

120 06 340

2320 GT 15

notes:z D Dump Tank
GT1 Grease Trap
06 - oil Separator (Sand Trap)

Source: Sheppard APB Documents
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APPENDIX E
MASTER LIST OF SHOPS

Present Handles Generates

Location Hazardous Hazardous Typical
(Bldg. (CERCLA) (CERCLA) TSD

Name No.) Materials Wastes Methods

School of Health Care Sciences (SHCS)

Department of Dentistry 1919 yes Yes Silver Recovery

Department of Radiology 1900 Yes Yes Silver Recovery

USAF Regional Hospital Sheppard

Dental Clinic 1200 Yes Yes Silver Recovery
to Hospital
Radiology Dept.

Radiology Services 1200 Yes Yes Silver Recovery

Radioisotope Laboratory 1200 No No --

Clinical Lab 1200 No No --

Operating Room 1200 Yes Yes Incinerated

Veterinary Clinic 61 yes Yes Hospital
Incinerator

3700 Technical Training Wing (TCHTW)

Training services/hndio- 844 Yes Yes Silver Recovery

visual Division

Photo Lab 1020 Yes Yes Silver Recovery

3750 Technical Training Group (TCM)

Missile Branch 1900 Yes Yes Contract Dis-
posal
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APPENDIX Z
(Continued)

MASTER LIST OF SHOPS

present Handles Generates
Location Hazardous Hazardous Typical

(Bldg. (CUCLA) (CERCLA) TSD
Name no.) Materials Wastes Methods

3750 Technical Training GrOup (TCHTG) (Continued)

Electronic Principles 1020 No 1o --

Telephone Inside Branch 1950 No No --

Rousing Course 1927 1o 140 --

Teletype Branch 920 No 14O --

Environmental Support 1921 No 14o --

Course

3760 Technical Training Group (TCHTG)

Aircraft Maintenance 1040 No No --

Branch

Aircraft Principles 1010 No No
Branch

Helecopter Course 1040 Yes Yes In Storage for
Contracted Dis-
posal

3770 Technical Training Group (TCHtG)

Corrosion Control 1927/1928 Yes Yes Contract Dis-

Course posal

Plumbiaq Course 1921 so no

Entomology Course 1927/1929 Yes Yes storm Sewer,
Wash Rack

Pavement Maintenance 1927/1929 no No --
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APPENDIX E
(Continued)

MASTER LIST OF SHOPS

Present Handles Generates
Location Hazardous Hazardous Typical
(Bldg. (CERCLA) (CERCLA) TSD

Name No.) Materials Wastes Methods

3770 Technical Training Group (TCHTG) (Continued)

Metal Fabrication 1928 No NO --

Course

Carpentry Course 2001 No No --

Electric Power 2001 Yes Yes Contract Dis-
Production Course posal

Masonry Course 2013 No No --

Site Development Course 1927 Yes Yes Disposed with
Corrosion
Control Course
Work

3750th Consolidated Maintenance Squadron

Carpenter Shop 1360 No No --

Corrosion Control/Work 1360 Yes Yes On-site Storage
Rack and Contract

Disposal

Metals Processing Shop 1360 No No --

Structral Repair Shop 1360 * No No --

PM. 1364 Yes Yes Recycled

Battery and Electrical 1360 Yes Yes Neutralized to
Zmvirommental Syste Sanitary sever

AG2 Shop 1360 Ye Yes Contract Dis-
posal

Pneudraulics and 1360 Yes Yes Contract Dis-

Propulsion posal
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APPENDIX E
(Continued)

MASTE LIST OF SHOPS

Present Handles Generates
Location Hazardous Hazardous Typical
(Bldg. (CERCLA) (CERCLA) TSD

Name No.) Materials Wastes Methods

3750th Consolidated Maintenance Squadron (Continued)

Fabric and Parachute 1360 No No --

Avionics 1360 No No --

Machine Shop 1360 No No --

Aircraft Trainer 1060 Yes Yes AGE Yard Accumu-
Maintenance lation Point

3750 Supply Squadron

Fuels Management 2017 Yes Yes Contract Dis-
Laboratory posal

3750 Transportation Division

Packing and Crating WHSE 1 No No --

Body Shop 2130 Yes No --

Tire Shop 2130 No No --

Tire Truck Shop 2130 Yes Yes Contract Dis-
posal

Heavy Equi ment Repair 2130 Yes Yes Contract Dis-
posal

General Purpose Vehicle 2130 Yes Yes Contract Dis-
Repair posal

3-4



APPENDIX E
(Continued)

MASTER LIST OF SHOPS

Present Handles Generates
Location Hazardous Hazardous Typical
(Bldg. (CECLA) (CERCLA) TSD

Name No.) Materials Wastes Methods

3750 Air Base Group

Small Arms Range 2125 No No --

Printing Plant T-60 Yes Yes Silver Recovery

Arts and Crafts 832 No No --

Auto Hobby Shop 55 Yes Yes Contract Dis-
posal

BX Complex 1126/1 400 Yes Yes Contract Dis-
posal

3750 Civil Engineering Squadron

Boiler Repair 1502 No No --

Pavements 2141 No No --

Golf Course Maintenance 4493 Yes Yes Rinsate on
Application
Areas

Entomology 1391 Yes Yes Rinsate on
Ground Adjacent
to Building

Water Plant 140 Yes No --

Water and Waste 1380 Yes No --

Heating Shop 1501 No No --

Plumbing Shop 1501 o No --

Welding and Sheet metal 1501 No NO --

Shop

paint Shop 1502 Yes No
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APPENDIX E
(Continued)

MASTER LIST OF SHOPS

Present Handles Generates
Location Hazardous Hazardous Typical
(Bldg. (CERCLA) (CERCLA) TSD

Name No.) Materials Wastes Methods

3750 Civil Engineering Squadron (Continued)

Carpenter Shop 1502 No No --

Air Conditioning and 1501 Yes No --

Refridgeration Shop

Equipment Shop 2141, No No --

Power Production 1506 Yes Yes To Storm

Drainage

Grounds 2141 No No --

Interior/Exterior 1501 Yes Yes Contract Dis-

Electrics posal

2054 Communications Squadron

Main Control 2560 No No --

Radar Maintenance 2560 No No --

Radio Maintenance 2560 No No --

Telephone Missile 1450 No No --

Maintenance

Teletype Maintenance 920 No No --

Northrop Contractor

NDI Lab 2412 Yes Yes Contract Dis-
posal

T-38 Unscheduled Shop 2404 Yes Yes Contract Dis-
posal
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APPENDIX E
(Continued)

MASTER LIST OF SHOPS

Present Handles Generates
Location Hazardous Hazardous Typical

(Bldg. (CERCLA) (CERCLA) TSD

Name No.) Materials Wastes Methods

Northrop Contractor (Continued)

Radio Shop 2320 Yes Yes Contract Dis-
posal

Electric P-I Shop 2320 No No

Instrument Shop 2320 No No --

Engine Shop 2325 Yes Yes Contract Dis-
posal

Sheet Metal Shop 2320 No No --

Welding Shop 2320 No No

MARS 11-11 Shop 2320 No No

Machine Shop 2320 No No

Hydraulic P-2 Shop 2320 Yes Yes Contract Dis-
posal

Tire Shop 2320 Yes Yes Contract Dis-
posal

Scheduled Dock Shop 2406 Yes Yes Contract Dis-
posal

Test Cell Shop 2510 Yes Yes Contract Dis-
posal

T-37 Unscheduled Shop 2140 Yes Yes Contract Dis-
posal

AGE Shop 2410 Yes Yes Contract Dis-
posal

Express Shop 2406 No- No

Corrosion Control Shop 2408 Yes Yes Contract Dis-
posal
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APPENDIX E
(Continued)

MASTER LIST OF SHOPS

Present Handles Generates
Location Hazardous Hazardous Typical
(Bldg. (CERCLA) (CERCLA) TSD

Name No.) Materials Wastes Methods

Northrop Contractor (Continued)

Vehicle Maintenance Shop 2340 Yes Yes Contract Dis-
posal

Paint Shop 2404 Yes Yes Contract Dis-
posal

Battery Shop 2404 Yes Yes Contract Dis-
posal

Instrument Flight 2320 Yes No

• • i |
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APPENDIX G

USAF INSTALLATION RESTORATION PROGRAM

HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DOD) has established a comprehensive

program to identify, 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 con-
taminated installations and facilities for remedial
action based on potential hazard to public health,
welfare, and environmental impacts." (Reference:
DEQPPM 81-5, aa 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 information gathered during the Secords Search phase of its In-

stallation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting

with represenatives from USAF Occupational and Environmental Health

Laboratory (OSHL), Air Force Engineering and Services Center (AFESC),

Engineering-Science (ES) and C2M Hill. The basis for this model was a

system developed for EPA by 3RB Associates of McLean, Virginia. The JRB

model was modified to moet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-

tions, certain inadequacies became apparent. Therefore, on January 26

and 27, 1982, representatives of USAF OE.L, AFESC, various mjor com-

mands, Zngineering-Science, and CH2M Hill met to address the inade-

quacies. The result of the meeting was a new site ratinq model designed

to present a better picture of the hazards posed by sites at Air Force

installations. The new rating model desctibed In this presentation is

referred to as the Hazard Assessment Rating Methodology.
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PURPOSE

The purpose of the site rating model is to proyide a relative

ranking of sites of suspected contaminaticn from hazardous substances.

This model will assist the Air Force in setting priorities for follow-on

site investigations and confirmation work under Phase II of the IRP.

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

(1) 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. Hwever, in developing this model, the designers

incorporated some special features to met specific DOD program needs.

The model uses data readily obtained during the Records Search

portion (Phase I) of the IRP. Scoring Judgments 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 at the site. This approach meshes well with the

policy for evaluating and setting restrictions on excess DOD properties.

As with the previous model, this model considers four aspects of

the hazard posed by a specific site: the possible receptors of the

contamination, the waste and its characteristics, potential pathways for

waste contaminant migration, and any efforts to contain the contami-

nants. Each of these catagories contains a number of rating factors

that are used in the overall haxard rating.

The receptors category rating is calculated by scoring each factor,

multiplying by a factor weighting constant and adding the weighted

scores to obtain a total category score.
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The pathways category rating is based on evidence of contaminant

migration or an evaluation of the highest potential (worst case) for

contaminant migration along one of three pathways. If evidence of

contaminant migration exists, the category 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 three possible routes is used. These routes are

surface water migration, flooding, and ground-water migration. Evalua-

tion of each route involves factors associated with the particular mi-

gration route. The three pathways are evaluated and the highest score

among all four of the potential scores is used.

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 multiplied 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 scores for each of the three categories are then added together

and normalized to a maximum possible score of 100. Then the waste man-

agement practice category is scored. Sites at which there is no con-

tainmnt are not reduced in score. Scores for sites with limited con-

tainment can be reduced by 5 percent. 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 factor

to the sum of the scores for the other three categories.
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HAZARD ASSESSMENT RATING METHODOLOGY FORMS

TABLE OF CONTENTS

Site Score Page

Waste Pits 58 H-i

Landfill No. 3 54 B-3

FPTA-3 52 H-5

FPTA-1 51 B-7

FPTA-2 45 H-9

Industrial Waste Pit 39 H-11

Landfill No. 1 38 H-13

Pesticide Spray Area 36 B-15

Radioactive Waste Disposal Site

in Landfill No. 3 31 H-17

Landfill No. 2 30 B-19

Radioactive Waste Disposal Site
at Waste Treatment Plant 3 H-21



Pop 1 of 2
HIMU ESRT UTING IETHMEOLi FDM

Name of Sites Inte Pits
Locatlosnam r kildiu 2
Date of alration or' licere s Ie 6 - mid 197S's
Wmmr/Owator: Sheppard AFB
Camms/Dscriptiont Used for storap of nine clenrs, and other organic liquids

Sit. Rated bys E H Snider, H D Harman

Factor Multi- Factor Maximm
RatNg plier Score Possible

Rating Factor (3)re

. Poulation within I'I fut of site 3 4 12 12
&. Distae to marest all $ 1, 6
C. LoW aelzoning within I mileradlu 2 3 6 9
LDistanc to ervationaam" 3 6 18 18
L Critical mri- gmvts within I ile radiu of site I to O
F. ater quality of narest .wface water body 9 6 e iL&a-m atmi e o I a mmw_ ~ ifir 9 9 a?

IL awaton b-sfli wte W Y 6 6 i
. PoplItion =v by po/d-water suply 1 6 is

min 3 ils of site

Subtotals 3 18

butrm i (IN x factor scan sft mal/mim scare subtotal) 31

IL WM ONmEISNIM

A Selct the fctor 9a based on the estimated qutity, ths degre of huad al thn comfidmm level of
the i favmtion.

1. Weste quatity (lnall 2medsu, 3slwge) 3
2. Confiden level (lcnlirmed, 2.aupcted) 1
3. Haard rating (Islaw, 2wdiu, 3high) 3
Factor wbcore A (frm 8 to iN baled on factor sae matrix) in

. _ply prsistence factor
Fcor Subnmere A x Persistence Factor a Subicore 8

1to x LM 0

S1Y physical Adamltipllr
. I x Physical State Mltiplier a aste Characteristics Sbmee

U N 1.86 • N
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Name of Sit@: Waste Pits Pap 2 of 2

III. -AHWN
A. If thure is evidmnce of.uigration of hazardous contaminants, assign maxim .u factor subuemu of tN points for

direct evidmnce or N points for indirect evidence. If direct evidence exsts then rad to C. If no evidence
or idirect evidence exists, poced to . -Subsorm #

. Rate the miration potential for 3 potential pathwayua surface water migration, flooding, ad groud-mater
migration. Select the hitumt rating and pe to C.

Factor Pblti- Factor Naxim
Rating Factor Rating plier Score Pouible

(0-3) Score

1. Sorfac. Wate Nipatio
Distance to numst surface wtr 3 24 24
Net precipitatiom 0 6 1 to
Surface Grosion 2 a 16 24

paS . .mNbility 1 6 16 t
Rainfall intamity 2 a 16 24

Subtotals 62 to

Subum (iN x factor scr. sbtotal/maxitm scar subtotal) 57

2 Flooding I 1 1 3

S6ubcare (IN x factor sar./3) 33

3. bound-Wk migration
umnthto roun ater 3 a 24 24
_rt prcipitation 0 6 it

I ----- nora 2 6 16 24oilW pabfltw 2 a 16 24
Direct accm e tog r i "te 2 a 16 24

9Sutotals 72 114

Swewar (IN x factor acm subtotal/ imscr suttal) 63

C. Hi~ = *_qtubwoe.
C. hliut subsbe value from A, 0-1, 3 or D-3 A

Pathwas "wuer 63

IV. IM IM PACIMS
L. hva the tOrm a mn far rumptOr wute dwaceristichn AMd PatlMY- 31

mumtawacterIstlcs 8
Petbamys63

Total 174 divided by 3 - 2 grow total mscr.
L "Iply factor for ua contaimt from est@ -t hmtisc .

WoN total -o mte in mmet pr ctices fac'f a fia s

8 a IN • \ IH\

-H-2 !



Pap I of 2

zM ASSw3 XMn WnMDMBn FUrn
Nam of Sites Landfill No.3aLcationiNorthust carnur of base
Date of Opration or Dcm n 1957 - IM2
(mur/opator: whppard We
Com~mnts/Ducriptiom: Includes hardfill arm. Oils buried in trwndc operation

Site Rated by: E N Sider, Hi~~ D ms

Factor Nalti- Factor NuximIbating plie Scor Possible
Rating Factor u- poni"

IL PopWation within l1, fust of site 3 4 12 12
. Ditmm to was wall I t I0 • 3

C .L, nduu/zoiq within I mile rai 3 3 9 9
D. Distanuce to riervation bounay 3 6 18 1
E. Critical mnvirommuts within I ile radiu of site 1 10 is 33
F. War quaity of mresut surface water body 1 6 1 to

.Gromd watu of ppermot auifwe 1 6 9 V
N. Pmaution served by sufac ier sPly 1 6 1 i

-W3 ie dmauinm of site
I. Population survd by round-ustur supply 1 6 8 to

within 3 mI of site

Sdttals 58 16

hmPRS ubucorn (10 X factor SCr sitaluliMi sorM suOtal)

it. im OiMcMTICSr

A. Select the factor sc basd on the estimted qwtity, the dere of huadl uad the confidmcm leael of
the infOrMatiM

L Unt. quantity Howmell 2ami% 3s1mg.) 3
2Cnfidnc lea (lucnfru; m inpct 1

3. Hunt rating (1=1.., 2audiu, 3high) 3
Factor Submr A (from 29 to 16 based on factor score atrix) in

!L, Plny _pomis c factor
3. tor PU5o A x Pesistence Factor x Rb -r I

in x .O • U

C. Applpca1 state mltiplier
I xPhysical State Notiplir Iite Oaractwistics

63 a 1.00 *

/
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Non of Sit.: Landfill Wo. pp asf2a

Ill. PAH
A. If there Is evidence of vieration of hazardmus contuiruts, assign maxim factor sui.r of 10 points for

a direct evidence or N points far indirect evidwm If direct evidence exists then Proceed to C. If no evidence
or indirect vidumeeists, pamm to I. Iuar

3. s h migrtion otential for 3 potential pathws sefc ae irton, flooding, andO= ou-tr
sigatin. 99oecttinhiguest rating and prced to C.

Factor .Nalti- Factor PAimu
Ratingj Factor Rating p11wr Score Possible

1. Surface Moter Nigration
.Distance to "ereft sufacmwvter 3 a 24 24
Nlut precipitation 1 6 8 to
Surfice erosion I a a 2
See purembility 1 6 6 1s
Rainfall intensity 2 a 16 24

SwbtotaS 54 IN

Sobecue (10 x factor scoe ubkotalluuxi. scare subtotal) 2

2. Flooding 1 1 1 3

Subscare (10 x factor ecore/3) 33

~~vw ItpO mrtr 3 5 24 24
Osiitation 3 6 1 to

solW oiiy2 a 16 24
Bowler mbnowtI 1 a 24

Dietiuto rad voter I a a B4

Subtotals 36 114

mobamm (1U x factor mscae taal/suim score subtotal) 49

C. HJ#hntD~I psubecoArm.
Enter thi hiohut subacre vlm. from A, 31,j K- or D-3 abowe

IV. lUT M1AW PwTIc3
I. Aveag the three sumorm far receptors, unto ftwacteristies, end pathmys.

heaytor
waete Owuotoristim U

Total 112 divided by 3. 54 beuu total scare
3.Wpy factor for wos containmt frou .t VmWa icin.

B&as tota scumo x mmt OenPmt practices fmner final sure

54 a 1.01 * 54FN SM



Pap I of 2

HM uuSEwS~ -M KnaMii FaM
Man of Site: Fire Protection Training Aree ft. 3
Locationidmll bad
Date of Operat ion or Occurrencei 1957 - prommt
fOaserICOerator: heppard WD
Communts/Onewipt ions Oil-water separator systan adjacent to this area
Site Rated byt E H bider, H D Harman

1. REPTOR
Factor Walt i- Factor Naxim
Ratin p11wr Scars Possible

Rating Factor (1-3) Scare
A. population within 1,10 feet of site 3 4 12 It
L Distance to nerest well I 1s 6 33

C.Ladue/zoinitinlu ile radius 2 3 & 9
L. Dltne osratio undary a 6 12. 16t
L. Critical envlraimnts within I bile radio of site I is to 36
F. Mater quality of marest surface ater body 8 I9 t
6. 1hound water -e of vppwet ateifer 1 9 9 2
K. Populat ion served by serfmc ter supply 1 6 1 t

wihn3miles doitoe of site
1. Po1Clation servedy ground-wter supply 1 6 1 18

Subtotals 49 to

bee tos -eecr (IU x factor scars s*tta/enmm scare subtotal) 27

11. WlIlE OICUlCS

A. Select the factor score hued on the estimated qmentity, the degree of hazard, mWl the maf idm levl of
the infaet just

1. MEta qmintty (lImmll, audi., 33.l!P) 3
2. Cmnfidusc leve (Iucanfirmd, 2aupctd) I
3. Haard rating (Islam, Eandis. % u 3

Factor Sbehre A (fro 2 to 10 hased on factor scare mtrim) 1to

3. Pply persistence factor
actor Nuna A x Persistomc Factor 8 icr

1to x LU U

C. A=1y phsysical state multiplier
____ x Physical state Naltiplier a Oma e raiteristics a

U a 1.39



Nam of Site: Fire ProtectioR Training bee No.3 Pop 2 of 2
Ill. PAIHM
I. If there is evidence of uilration of hazardoes contuminuts, asign maximn factor uuuoeo Kpints for

direct evidnce or N poids for indiruct evideum If diract uvidmmc exists then roto C? If no evidunc
or indirt UvidmC5 exists, pomn to 3.

Rha te u iraion potential for 3 potent ial pathways sufa-water uiais loig dpuut
migration Su1Ict the hilust rating ad proceed to C.

Factor Mlti- Factor MusimMting Factor Atirg p. cr Possible
q33 pliroSor

1. Surface Vat.' igration
Dista.. to Inees SWIMac mw. 3 8 24 24
Not precipitation a 6 9 is
Sofice erosion a a 16 24
Suface nabiulity 1 6 6 is
Rainfall intensity 2 a 16 24

90114"s a 1to
Snbecor (10 x factor sore uitotal/njdiun mour subtta) 57

2. Flooding 0 3

Subucre O1N x factor score/3) I
3. Mat 24o

nmmh to -d 3 8 24 2
W up'diato 2 6 1 24

soilpw-fibihity a 1 24

phi uaccsto poWdwter I a 8 24

Sottals 46 114
Subeore (13 xn factor score sbt*a/umiai score, sbtota) x

C. HiIt.UNS ,iWPR
MOWe th ivt ueoealm fro A, 1-11 M- or "- abw..

putlmym Mmeore, 57

IV. lWtE m u Pmri
L. kwerp tUe tUre nh u forrton mut dwrotersi5cU a putluym

Nam OmmWUUistiCS

L y aim fr wees aimia from qmeutu
-Wsr In OE mpon puttun MuA I tw1 o

UL M16% PuiVA



kp I Of 2

HAm ASSES" AM WHmMW FOW

Im of Site: Fire Prktction Trainiq Arm o. I
LocatiomPruntly olf course
Date of aeatio or Occmui 1941 - 1957
IMaw/Uperator: lieppard AFB
COMAmnt/D criptions Adjacemit to Landfill No. 1

Site Rated bys E H bidr, H D Hrman
1. IECEPTMS

Factor Mlti- Factor NMiim
ktin plier Scmr Posible

Rating Factor (9-3) Score

A. Poplatim within ,UM fat of site 3 4 12 12
L.DMuate to nmut well I 1o I 3
C. Lndue/zomlnuwithin luile radim a 3 6 9
L Distae to rirvAtionbmday 3 6 16 toS 6 IS IIE. Crtical mwirnimnts within I ile raio of site I O to to
F. Vater qulity of eet surface water body 1 6 . to
L Dowi water - of upparnos aquifr 1 9 9
IL Pbovlation wvd by oface otrmupply 6 6 1 a6

1. I-lation svby romd-mt upply 6 is

Sdtas a in

Isceptors absor (IN a factor ar subttallnxim scre subtotal) 31

II. urn OM inCMMM

A. Slect the factor sor bond on the utistud qutity, the dqm of hard ad the cofidmnce lewl of
ti nfouintiu.

1. Hte Lq.tity (Imull 1 mudiv, 3.lwrp) 3
Scmfldmm law! (1-uimd, n I)

3. Ibzw atiq (.l1.., Zmuii., 3'ih)

Factor- c A (from U to 1N hund on factor saretrix) ti

L j~ pesistncefactor
.x Persis Factor u Sdmce 3

INO x LN SOM

C. =ply htsicul state maltiplierlh~lI x Ifts/ical Stk lhltiplior a Ikte Chanteristics mc
Na Rhysaal •at

a 1.3 7

B-7



m of sites Fir Protaction Trainial Arm ft I Pap 2 of 2

111. -AHM
A. If them is evidence of miration of hawd. containmnts, assign maxim factor subscor of 1 poins for

direct vidm or N3 p for indirect evidemc. If direct evdmnce exists than procd to C.If no vidm=
or indirect videnc exists, p cud to L

. Ri the milgration potwitial for 3 potantial pathiaysa surface uatar milration, flooding, am rmd-atur
mirtion. -hlt the him Iht ratinq and pmad to C.

Factor Nlti- Factor bxim.
Rating Factor Ratin pli. Score Possible

-3) Score

1. Sufac Mtr Nigretion
Distace to Amt surface mater 2 a 16 24
Nut precipitation a 6 i 16
Surface mrosion I a a 24
Surface puumllity 1 6 6 to
Rainfall intensity 2 8 16 24

lSlotals 46 lo

Suscoru (13 x factor m wjbotah/mum scaroub sutotl) 43

2 Flooding I 1 3

IIh-n (lI x factor r /3) I

3. Frt 3 S 24 24
a t er

Soil p ity 2 5 16 24
hhpfi flu.o I S S 24

Ribaitor 46 114

mdpme (13 x factor rurs subtatal/uxium uns sobtatal) z
C. NHtiP11!l sehmeoun.

e he hiumt imd on val, from A4 1-1, H or D-3 abow.

kMUsy MSm 43

IV. -lmmm= PCTU
L. bp tm three =Mm for int, m mt m d. pi .

-. -u I._\ili__
to &l nM1i

11-81

wa am | a m m pwlm



Pope 1 of 2

Nai of Site: Fire Protection Training Aem ND. 2
Locatilntdew ain rumay
Date of Operatic. or Occrmce: 1962 - 1976
(hmilperatort bppard AFB
Ccments/Demptiom Uued far LBU unit practice
Site Rated bay: E N bider, H D Hun

Factor Nulti- Factor Haim
Rating p11r Score Possible

Ratingj Factor B33 ae

A. population within i,m feet of site 8 4 6 12
L Distanc to merest well I to 6 31
C. Land asezoingj within I mile radiuo 2 3 6 9
L. Dstace to reevation bauiduy 2 6 12 1s
L Critical wiraim-ts within 1 Wie radius of site I is Is 31
F. Mwte qualit of min m wfcewter body S 6 8 15
S. Bauvd watr n of uppuua I aquifer 1 9 9 2
IL Population servd by suf ae r supply 1 6 9 to

within 3 miles dametrems of site
1. rA R ltosevdb rowdinker supply 8 6 S to

subtotals 37 to
beeptors se re(to I factor scor subtotal/mim scasutotal) 21

I. slect tim facor score bea n the esatedI qu.*kityl the degre of baawd, ad the Onfidence Imeel of
the iNfotkiom.

1. Unt queity (lIneull. 2Iedln, 3slae)2
2. Cenftdene level lU;conid, 2enmtd
3. Ihwd rating (1.1.., 2.mdive, 34ul ) 3
Factor 2d -ar A (fro 3 to 1U heed am factor scr mtrix) N

3. ;pply persistence factor
kactor Subecare A x Peristence Factor a Qmnr B

a 9 SM 6 4
C. Applhysical state maltiplier

Iueae x phyuical State Yaltiplier a Vote Omracteristics gincer
64 1 In18 64



Nw of Site: Fire Protection Training Aem No.2 Pohua of a
III. -ITM
A. If there is evidence of migration of hazardous cantaminants, anign mai= factor subeorv of 16 poits for

direct evidence or N points for indirect evidinte If direct evidence emists then procee to C. ino evidence
or indirect evidee exists, procand to B.

3. Rate the uaratian potential for 3 potential pathway. surface water igration, floodiqhan vi roud-ater
migration. Select the hi~tet ratirq and proceed to C.

Factor Mlti- Factor Nauiumn
Rating Factor Rating plie Score Possible

(6-3) Score
I. Surface, Mater Nigrat ion

Distance to nearest surface water 3 a 24 24
Not precipitation 9 6 9 i

Sufc evaiiy1 6 6 is
Rainfall itnty2 a 16 24

Subtotals 54 166

Suieicore (10 x factor scare subtotal/mimm score subtotal) 51

2. Flooding 6 1 S 3
gieom (1IS x factor scareM3

3. 7vn-ae irto 3)rrcptto a 6 S to
SOl pwmhity 2 a 16 24

=uweefloss I a 6 24
irect accusto roudater I a 6 24

SWbOtaS 46 114

SIecum (106 x factor sare subtotallwes scar subtotal) A5

C. Hut sat wayuecr.
Enertio lms AsecV value fro A, 3-1, H or "- above

Pat~y Subeorl 38

Iiv m --I -nmer PW
I. ftua tan WU M oa ft.rita, Mok e M" Arcterletlas aw pattmym

Total1 N dividehby3u 45 wes tota score
L p1y ftor fo e hemiw ree No ui ~* *rk
*6iow w ouM~ Puie =If nscre _ _
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Pagp 1 of 2
MM ASSEMWN MTINS Vfl01W6Y F066

am of Site: Indutrial uto Pit
LocationtWasto Trestment Plant
Date of Operation or Occurrence: 1956's
Owner/Operator: Sheppard AFB
Commntu/Onuwiptiont Present ms is a overflow basin from oil-water ueparator

Site Rated by% E 14 Snider, H D Harsan

I. AM IN
Factor Vkti- Factor Maxim

Rain FctrRatin p11wr Scare Possible
RtnFatr(6-3) Scope

A. Population within 1,66 feet of site 3 4 12 12
L. Distance to nerest well I 1t 6 36
C. Laduuizoning within Iuilt radius 3 3 9 9
L Distmnce to rvervation boundary 2 6 12 16
L. Critical oniironimmits within 1 ile radio of site I 16 1o 36
F. Water quality of nearust surface water body 6 6 6 is
L. lbomdwatrum of uppermost aquifer 1 9 9 27
P. Population served by surface ater supply 6 6 6 18

within 3 mles d=uisrem of site
I. Population servd by grou-water suply 6 6 8 16

within 3 miles of site

Subtotas 16

Receptors sbecare (106x factor score subtotalimu scope sbtota) 29

11. WAST OCIERISTICS

A. Select the factor scope based on the estimated quantity, goe dowe of hazard, and the confidence 1mw!l of
the information.

1. WEt" quantity (tam 1 ml udi. 3sIap) 2
2. Confidence level (lucuJ'imd I"u Mt) 2
3. Hazard rating (lulow, &2ilma 34ilO)a

Factor 4u--caFe A (from 21 to 166 based on factor scare, mtrix) 66

acco SutL core A essec Factor *Subecore 3

C. j%"y*hscaI state mltiplier
I xyutical State Matiplier a HMste Characteristics Sobscare

46 x 1.06 /a4



Mm of Site: Industial Haste Pit PIR 2 of 2

A. If there is evidmce of Migrat ion of hzdou. contaminants, assip uuim factor seuc of 1 points far
direct evidence or SI points for idirect evidence. If direct evidic exists then preed to C. If no evidence
or indirect evidence eists, poed to U.

L Rte the miration potetial for 3 potential pathwayss surface Nater migratio, floodingb ad groud-wtu

siration. Select th hiiust rating and proc to C.

Factor aIlti- Factor axim
Rating Factor Rtin plier score Possible

(1-3) Score

1. urface Hater igration
Distance to newest surface water 3 a 24 24

t pripitation 0 6 to
Surfaceeroion I a 1 24
Suface pormasemlty 2 6 16 t
Rainfall intensity a 16 2

Sutas 46 10

Sulmore (10 x factor scare subtotal/inxim scare subtotal) 43.

. Floodinq 1 1 1 3

Sobs- (1N factor score/3) I

3. a3 24 2
Deth to pdw eter .4 2

t Pcipitation 8 6 1 to
S 8 6 24I a S8 2

Direct m to pwd ater I a a 24

Suitotals 5 .114

.hluucrm (1o I factor scare seotal/uuim score subotal) 49
c. H1,tPthU subuare.

C l *Z the hiimlut u ae vi fro , 3-1, H-2 or V-3 m.

pathwys ftocre 4

IV. I --mmI PKnI
A. aem tie thre sIminrem for udt umet dmrctujisl and patiunys.

IN*6 awutwlisties 46

Inl11 divtdwby 3 3 emfu tow a muL M yI facte for no Comim bu vok -um e atls.

WW ~iSaen NWIS e pumt T cue.

! x 1.66 •\ 39
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Pape I of 2
zM inuwE MIi MEMOLO FOM
Ne ot Site: Landfil INI U1
Location: preuently golf course
Date of Operation or Occurrence: 1946's - 1957
OmnrGpmatoms Sueppard WD
Caimnts/Description: Giural refuse disposal

Site Rated by: E H Snider, H D Harman

1. awlE
Factor Nati- Factor Naxmu
Rating p11wr Score Possible

Rating Factor (-)Score

I. Population within 1,66 feet of site 3 4 12 12
3. Distance to mers well 6 16 6 36
C. Lm=uezoni wmithin 1 mile radius 2 3 6 9
L. Ditneour atlaben y -3 6 1o to
S. critical mnvirounnrts within I mile radius of site 1 13 1s 36
F. Water quality of nearest surface water body 1 6 1 1s
L. &om~ water -n of uppermost aquifer 1 9 9 2

H. Ppulaionserved by surface water supply 8 6 9 i
withi 3o~a ile m of site

1. Population served by grund-iater supply 6 6 9 1o
within 3 miles of site

Suotals 5 186

hemptors subscore (166 x factor scare sebtatal/mauim score subtotal) 31

it. WOMT 0OmNrsISTICS
A. Select the factor scare based on the estimated quantity, the degree of hazard, and the cantidence levl of

the information.

1. Mate quantity (immmall 2audiu., 3.larp) I
2. Confidence level (I;canhrud,2uupt)I
3. Hazard rating (Uxlov, 2.di., 31*1)

Factor Subscase A (from 28 to 106 based on factor scar atrix) 51

L. ~Ply persistence factor
akeLW Subicor A x Persistence Factor a 9ubspope I

2 x 6.6 4

C. =ply physical state multiplier
8L.... x PhRysical State Naltiplier a Waste Osracteristics SubMor

46 x 6.81 a 32

H-13



Nm of Sit@-. Landfill ft.1 Pape 2 of 2

I 11. -AHM
A. If there is evidence of migration of hazardous contaminants, assign maim.. factor suhucore of IN points for

direct evidence or 88 poiZt for indirect evidence. If direct evidence exists thnO cee to C. If no evidenc
or indirect evidence exists, proee to L.

L. Rate the eiratfton ptential for 3 potential pathwaysi suface water migration, flooding, and ground-wtet.
migration. Select the highest rating and proceed to C.

Factor Nuti- Factor Naximm
Rating Factor Rating p11.' Score Possible

0-3) scare
1. Surface Mater igration

Distacm to neweost surface water 3 8 24 24
Net precipitation 8 6 6 1s
Surface erosion I a a 24
Surface Permeaility 1 6 6 18
Rainfall intensity 2 a 16 24

Subtotals 54 1to
Subscore (166 x factor score subtotal/maim. scor subtotal) 38

2. Floodirq I 1 9 3
Subecare (166 x factor scmre3) I

3. bvnd-water migration
M tto ,,.W "ter 3 a 24 24

ai .... ipitation 6 6 6 is
SI pemaility 2 8 16 24
bW fmflu.s I a a 24

Drect aceeto Vvenwater I 8 a 24

Subtotals 56 114

Sebecor (166 I factor wor subtotal/mim are eubtoall a6

C *@En&tethi highest eubecare value from A, 3-1, H or N- aboae.

IV, WIKE MOMW PWCIS
LA. verage the thre subecares for receptors, waste characteristics, and pthwy.

IveeOaaraterstics

~ ~Toal113 divided by 3 a 3B bum total score
OMtow~ ____se eomntP4 f iIsw

U K ~1.41 * '
FBLI
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Pap. I of 2
HAM MSESSWEMS VMJ I 1 MJY FMF

Name of Sitel pesticide Spray Ara
Location:i~asts Treatmet Plant
Date of Operat ion or Sccurrucuz 15W' - present
(hNe/Operator: Sheppard AFB
Comnt/Descript ion: Sprayed onto gravel Parkingj lot at IITP
Site Rated by: E H Snider, H D Harman

I. REMTM
Factor Multi- Factor Nauim
Ratin plier Score Possible

Rating Factor (-)Score

A. Poplation wsithin I'M faet of site 3 4 12 12
3. Distance to nearest well I Is a 33
C. Lad slznigwihn I mile radius 3 3 9 9
I. Ditneoeevt anb darY 2 6 12 1s
L E.Critical envirosumts within I mile radius of site 1 Is 1$ 39
F. Water quality of nearest surface ater body1 11 t
H. Po!at ion =ervd by rfc w suply 3 6 6 A

"ihn3miles dontrOW of site
1. Poplation served by ground-water supply 1 6 S 18

within 3 miles of site

Subtotals 2 18s
Receptors subuco (10 K factor score SuhtOtal/ainu score subtOtal) 29

11. MMM OCTEISTIC2

IL Select the factor scor based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Wut. quantity (Uweall 2amediu, 3slarge) I
2. Confidence level lUconhrmed, 2maupected) 1
3. Hazard rating (islow, 2needium, 3shig) 2

Factor Subucore A (fro 2 to 183 based on factor score matrix) 31'

3. Pply persistence factor
Factor Subicore A x Persistene Factor a Subecore 9

C. Appy phyical state, mltiplier
9ueoe x Phyical State Mltiplier - Waee Characteristics Subscore -

33 x 1.8 31



Nam of Site: Pesticide Spray Area pap 2 Of 2
Ill. MWtS

-A. If there is evidence of migration of hazardous contaminants, assign maxium factor subscore of to points for
direct evidence or 0 points for indirect evidence. If direct evidence exists then proceed to C. If no evidenice
or indirect evidence exists, roedto L.

Subscore
L. Rate the miguration potential for 3 potential pathways: surface water migration, flooding, and groumd-water

migration. -Select the highst rating and prce to C.

Factor Nulti- Factor Naujem
Rating Factor Rating plier Score possible

(6-3) Score

1. Surface Water igration
Distance to nearest surface water 3 a 24 24
16t precipitation 6 6 1 is
Surface erosion a a a 2
Surface permeability 2 8 16 2s
Rainfall intensity a 16 2

Subtotals 46 IN
Subscore (10 x factor scort subtotal/maxim mesco subtotal) 43

2. Flooding I 1 6 3
Subscore (IN x factor score/3) I

3. Grownd-wter migration3 8 24 4
~thto from-d water3 a 4 2
precipitation 8 1 toSoil permeabily 1 a 86 24

Subsurface flowss a 2
Direct access to groudwater 1 8 8 24

Subtotals 56 114

Subecore (10 x factor scor subtotal/maxlim scor subtotal) 49

C. )Iighestay subscore.
ontr the highest subscore value from A, 11-I, H- or P-3 above.

pathways submeor 49

IY. WUTE ST193f OMICE
A. Average the them sicom for receptors, wate characteristics, and pathways.

heepOrs 29
Waste OwracteristIce 36

toal1 divided by 3 a 4936 Grees total Score
3. Apply factor for weft cotainad fro lwt IM MII wticeIU5

fmetotal Iwor X Mut c"en Pse rctices fiae

a6 X 1.. 36
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Paoe I of 2

HA ASSOM RTING MTHOO.D FORN

Nam of Site:Loe-Level Radioactive Waste Disposal Situ in Landfill No. 3
Location:Landflll No. 3
Date of Operation or Occurrence: 19W s - present
(amer/Operator: Sheppard AFB
Comemnts/Descriptioni No remod indicate use of this sit@

Site Rated byt E Hi Snider, Hi D Harman

I. fl
Factor Multi- Factor Naxiui
Rating plier Score Possible

Rating Factor (6-3) Score
A. Population within 1,666fwet of site 3 4 12 12
L. Distance to warest well 6 1s 6 36
C. Land use/zoning within 1 mile radius 3 3 9 9
L Distardceto resrationoundary 3 6 i8 18
E. Criticil nviroimits within 1 mile radius of site I 1o is 36
F. Water quality of nearest surface water body a6 6 6 18
L. &om= water on of uppermost aufer 1 9 9 2
H. Population served by surface water, supply 6 6 6 18

Withi 3 miles downstream of site
1. Population served by grouiid-water supply 3 6 6 18

within 3 miles of site

Subtotals 38 1Is

Receptors subscore (IN x factor score suttleuinscore, subtotal) 3

A. Select the factor scor based on the estiaMe quantity, the degree of hazard, and the confidence levl of
tile inforation.

1. Wate quantity Unnall 2mmedium, 3slwge) 1
L Confidence levl (Uconl'rmd, Cusup-ced) 2
3. Hazard rating (1slow, 2ueediu, 3ohi01) I

Factor Sabscare A (from 26 to 1. besed on factor score matrix) 26

L. Apply pqrsistence, factor
Factor Subecore A x Persistence Factor a Subscore B

29 1 1.6 ga as

C. =1pY Vlcal state multiplier
xI Ph Rysical State Multiplier a "a Oiaracteristics Subecore

H-17



Name of Site: Low-Level Radioactive Waste Disposal Site in Landfill No. 3 Pagp 2 of 2

A. If there is evidence of migration of hazardous contaminants, assign maximm factor subscore of to poits for
direct evidence or 88points for indirect evidence. If direct evidence exists then proc eto C. Ifino evidence
or indirect evidence exists, proceed to L B.or

L. Rate the miration potential for 3 potential pathwas. suface water migration, flooding, and ground-water
migration. Select the highest rating and pocd to C.

Factor Muti- Factor Naxium
Rating Factor Rating plier Scoe possible

W53) Score

1. Surface water igration
Distance to nearest surface water 3 a 24 24
Nlet precipitation 1 6 6 i8
Surface erosion I a a 24
Souface permeability 1 6 6 to
Rainfall intensity 2 a 16 24

Mubotals 34 iee

Subucor (10 x factor scope subtotal/axim scor subtotal) 31

2. Flooding 1 1 1 3
Subscore (1N x factor score3) 33

3. Bround-weter migration
Dphto Vromidwater 3 8 24 24

Netprecipitation 8 6 1 Is
Soil permeability 2 a 16 24
Subuface flows 1 8 8 24
Direct amcensto ground water I a a 24

Subtotals 5 114

Sobmcarq (to x factor scope subtoal/maxIm cr subtotal) 49

C. i~et athaysubecorn.
Ene hhest subucar value from A, 9-1, P-2 or H- above.

Pahays Subuore, 3

IV. WAM .mrl Prm
L. Aeragm, the threumu for reemptors, mute chairacteristics, and pathways.

mum. auutdristics 1o

3.~py ~ * Tota 2 divdedby3a 31 Gro total suor
fries tow $me x no_ __gmo PM wf 0

31 x 1.IA 3
FDa



Page I of 2

HRMZA SESINT MTINS NETHUOLV FOM

Name of Site: Landfill No.2
Location.-South of .micipal plant
Date of Operation or Occurrence: Early 196V s
Owner/Operators Sheppard AFD
Comits/Descvipt ion: General refuse disposal

Site Rated by: E H Snider, H D Harma

I. -OR
Factor Mlti- Factor Nauiinin
Rating p11wr Score Possible

Rating Factor (9-3) Be".

R. Population within 1,091 feet of site 3 4 12 12
L Distance to neaest well 6 is 0 30
C. Land rn/zoning within 1 ile radius a 3 6 9
L. Distance to rveevation boundary 3 6 18 18
E. Critical enviroments within I mile radius of site I 10 10 30
F. Water quality of nearest surface water body 1 9 is
S.ound water m of ppruP-6 qulfsr 9 9 v
H. Populat ion served by surface water supply 6 6 8 i

115n3miles dosmutvroin of site
1. Population served by groud-water supply a 6 1 18

wIthbin 3 miles of site

Subtotals to10

Receptors subecar (10 x factor score sobtotallusximus scare subtoal) 31

11. WASTE CERISTICS

A. Select the factor icore based on the estiuatud quaity, the dmpue of hazard, and the confidence level of
the information.

1. Waste quantity (luadl 2.mediv., Marwge) 2
&. Conf idence level (luconl'rmud, 2usmuspuctud) -I
3. Hazard rating (Inlow, 2mdios, 33hii0)I

Factor Subecore A (froe 20 to 10 bad on factor scare mastrix) 40

acto b&fcore A x Persistence Factor a SuIncoreDB

46 x 0.410 1

C. =1~y pyical state multiplier
8 pyical State Mltiplier s Mestv Caracteristics Subicore

16 2 0.31
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NMes of Site: Landfill NO.2 pop. 2 of 2
Ill. mfnwm
AL If ther is evidme of migration of hazadous contaminants, asign maximm factor wsbse of 1U points for

*direc vidwvc or 86 points for indirect evidunce. If direct evidmnce exists then poi to C. f fno evidence
or indirect eviden exists, prowed D L.

L. Rate the migration potential for 3 potential pathways: surface water migrat ion, flooding, and p'osmd-water
migration. Selint tie hi~mt ratirq and pa d to C.

Factor Mlti- Factor aui..m
Rating Factor Ratingq p11w Score Possible

(9-3) am"

Vitn onaetsurface water 3 a 24 2416 pta o 6 0 Is

3.bo ri-waeroivon I a a 2
Solurue p_ bility 1 6 6 l
Rainfalienloty 1 a a6 24

Salotals 56 114

hhcowre (1to I factor ser sebtotal/mhximu sam subtotal) 45

Pathways (Incor x U o%3

kup.r 31rai
Not precipitaittin 9 S

SPih.as 56 11

w te M M ~n me al fr m 1,Hte - abutove .
bum uba sue u ast me~g~prutlu fuborufu ue______

IV. OE MOM i PlMi 2

L f~rp * m ke fr mpork wftdwctritisanH-20ys



Pop I of 2

MM ASIESeT M TIEN VM3L.OJBY FIRI

Ni of Site Lw-LUul Radioactive Waste Disposal Site at Uato Treatent Plant
Locationd:tas Trutet Plant
Date of Operation or Occeuiu: g M s - presntOmr/O -atar:ShePrd
rones/DescriptionfCamed in concrete

Site RNatd by: E H Snider, H D HPvan

I. E-0S
Factor kItl- Factor Naxim
Rating plier koore Posible

Rating Factor (6-3) kcr

A Population within 1,11 feet of site 3 4 12 12
& Distance to nearest will I to 0 33
C. Land usi/zoning within 1 mile radius 2 3 6 9
D. Dista torvuurvationbxudar 3 6 to is
E. Critical mirmrts within I ile radius of site 1 i 1o 38
F. Water quality of earest swfac water body o 6 16

Brdoudwter m of 11 u_ aquifor 1 9 9 27
H. Population serd by surface w r supply 6 6 6 18

within 3.11.e dwAutru. of site
1. Pow~lation saw v~ omwao supply 6 6 6 MI

within 3 aill of stI

Subtotals 5 18

i ulmp m ll x factor sre subtotal/mw im u sutotal) 31

II. WIl CIERISTICS

A. Select the factor scot band on do nstimdd quantityl the dorm of hazard, and the confidence I Ivil of
the Inforatio.

1. it qi skity (imell 2.mdim, 3.lau) I
2 Cmfidmcv Imel (lumfin m, m ) 2

3.Haard reting (1.1.., 2udiu, % '' I
Factor S asin A (from 2 to IN bsed on factor acme mtril o

3. pply pernistence factor
Factor Sumco A x Psisten Factor a Sabucm 3

26 x 1.1

C. Apply ysical It -d ultiplier
9 3 x Pysical State Naltipliar a Wate Oaracteristis Su bIc

as x .IS Is0

H-21I



N of Sit.s Lon-Lvel ladloactie iste Disposal Sit at Mast. Treatment Plant Pae 2 of 2

III. Mum
A. If therm is evidnc of migration of hazardous contaminants, ausip uuxim factor subucare of 1o points for

direct evidence or 88 points for imirect evidence. If direct Vidence Ixists then Pac to C. f no evidence
or indirect evidene exists, pame to L.

. Rate the migration potential for 3 potential pathways: surface water uigration, flooding, aud ground-water
migration. elect the hioIst rating and proceed to C.

Factor WuIti- Factor NiII
Rating Factor lating plier &core Possible

16-3) Score

1. Surface Water Nigration
Distac to nie t s'urface water 3 a 24 24
h tprecipitation I 6 9 18

Surfice erosion I 8 I 24
S pfe rmaility 1 6 6 24
Rainfall intenity 2 a 16 24

Subtotals 46 11

Subicorm (106 x factor score subtotal/auinm sm. subtotal) 43

2. Flooding 1 I 3

SubIcore (III x factor stoe/30
3. Or, mtar IiIration3. to e gr tl n 3 a 24 24

R09 _lOC/pitation 0 6 I is
Soil pqres blity 2 a 16 24
Subeeorface flo. I a a 24
Direc tamissto g~ uuauter I a a 24

S ubotas d 114

Suer (10 x factor m ubtotal/Iai sce subtotal) 49

or thi leist sabscre value fre A D-1, H or 3 abl

paesys fec rm, 4

IV. WIM inu PRI
L. Rvag thle three --hu on r rumplamh mste dractulstcm, ad pet1f0yq

%Cqkn 31
Noet Owtristlcs to

L 98 divided3 by3a 3 U Sam total score
.py factor for meste coetahit froa - me mmn ue m tjo time.
orce towa owe u wate, wrapmet practiceaciea fia score

Ii.+II
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APPENDIX J

GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS

ABG: Air Base Group

ACFT MAINT: Aircraft Maintenance.

AF: Air Force.

AFB: Air Force Base.

AFESC: Air Force Engineering and Services Center.

AFFF: Aqueous Film Forming Foam, a fire extinquishing agent.

AFR: Air Force Regulation.

Ag: Chemical symbol for silver.

AGE: Aerospace Ground Equipment.

Al: Chemical symbol for aluminum.

ALLUVIUM: Materials eroded, transported and deposited by streams.

ALLUVIAL FAN: A fan-shaped deposit formed by a stream either where it
issues from a narrow mountain valley into a plain or broad valley, or
where a tributary stream joins a main stream.

ANTICLINE: A fold in which layered strata are inclined down and away
from the axes.

ARTESIAN: Ground water contained under hydrostatic pressure.

AQUIFER- A geologic formation, group of formations, or part of a forma-
tion that is capable of yielding water to a well or spring.

AROMATIC: Description of organic chemical compounds in which the carbon
atoms are arranged into a ring with special electron stability associ-
ated. Aromatic compounds are often more reactive than non-aromatics.

ATC: Air Training Commend.

AVG8: Aviation Gasoline.

B: Chemical symbol for barium.

B33: Bioenvronmental Engineer.

J-1



BES: Bioenvironmental Engineering Services.

BIOACCUMULATE: Tendency of elements or compounds to accumulate or build
up in the tissues of living organisms when they are exposed to these
elements in their environments, e.g., heavy metals.

BIODEGRADABLE: The characteristic of a substance to be broken down from
complex to simple compounds by microorganisms.

BOWSER: A portable tank, usually under 200 gallons in capacity.

BX: Base Exchange.

CaCO 3 : Chemical symbol for calcium carbonate.

CALIBRATING FLUID: Oil based solution.

CAMS: Consolidated Aircraft Maintenance Squadron.

CARBON REMOVER: Organic cleaning agent.

Cd: Chemical symbol for cadmium.

CE: Civil Engineering.

CERCLA: Comprehensive Environmental Response, Compensation, and Liabil-
ity Act.

CES: Civil Engineering Squadron.

CIRCA: About; used to indicate an approximate date.

CLEANING FLUIDS: Organic and alkaline cleaners.

CLOSURE: The completion oil a set of rigidly defined functions for a
hazardous waste facility no longer in operation.

CMS: Component Maintenance Squadron.

CN: Chemical symbol for cyanide.

COD: Chemical Oxygen Demand, a measure of the amount of oxygen 'equired
to oxidize organic and oxidizable inorganic compounds in water.

CON, Corps of Engineers.

CONFINED AQUIPFR: An aquifer bounded above and below by impermeable
strata or by geologic units of distinctly lower permeability than that
of the aquifer itself.

CONFINING UNIT: A geologic uni with low permeability which restricts
the movement of ground water.
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CONTAMINATION: The degradation of natural water quality to the extent
that its usefulness is impaired; there is no implication of any specific
limits since the degree of permissible contamination depends upon the
intended end use or uses of the water.

CORROSION REMOVER: Alkaline cleaning solution.

Cr: Chemical symbol for chromium.

Cu: Chemical symbol for copper.

2,4-D: Abbreviation for 2,4-dichlorophenoxyacetic acid, a common weed
killer and defoliant.

DEQPPM: Defense Environmental Quality Program Policy Memorandum

DET: Detachment.

DIP: The angle at which a stratum is inclined from the horizontal.

DISPOSAL FACILITY: A facility or part of a facility at which hazardous
waste is intentionally placed into or on land or water, and at which
waste will remain after closure.

DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection, dump-
ing, spilling, or placing of any hazardous waste into or on land or
water so that such waste or any constituent thereof may enter the envi-
ronment or be emitted into the air or discharged into any waters, in-
cluding ground water.

DOD: Department of Defense.

DOT: Department of Transportation

DOWNGRADIENT: In the direction of decreasing hydraulic static head; the
direction in which ground water flows.

DPDO: Defense Property Disposal Office, previously inc-aded Redistri-
bution and Marketing (R&M) and Salvage.

DUMP- An uncovered land disposal site where solid and/or liquid wastes
are deposited with little or no regard for pollution control or aesthe-
tics; dumps are susceptible to open burning and are exposed to the
elements, disease vectors and scavengers.

IFLUENT: A liquid waste discharge from a manufacturing or treatment
process, in its natural state, or partially or completely treated, that
discharges into the environment.

IUZXFX Z Organic solution used in SDI operation.

RP: Nxtraction Procedure, the EPA's standard laboratory procedure for
leachate generation.
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EPA: U.S. Environmental Protection Agency.

EPHFMERAL AQUIFER: A water-bearing zone typically located near the
surface which normally contains water seasonally.

EROSION: The wearing away of land surface by wind, water, or chemical
processes.

ES: Engineering-Science, Inc.

FAA: Federal Aviation Administration.

FACILITY: Any land and appurtenances thereon and thereto used for the
treatment, storage and/or disposal of hazardous wastes.

FAULT: A fracture in rock along which the adjacent rock surfaces are
differentially displaced.

Fe: Chemical symbol for iron.

FINGERPRINT REMOVER: Organic solvent.

FIXER SOLUTION: Photographic solution containing silver.

FLDTG: Field Training Group

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and
coastal areas of the mainland and off-shore islands, including, at a
minimum, areas subject to a one percent or greater chance of flooding in
any given year.

FLOW PATH: The direction or movement of ground water as governed prin-
cipally by the hydraulic gradient.

FMS: Field Maintenance Squadron.

FPTA: Fire Protection Training Area.

FREON: Highly volatile cleaning solvent.

FTt Flying Training Wing

FY: Fiscal Year

GC/MSs Gas chromatograph/mass spectrophotometer, a laboratory procedure
for identifying unknwn organic compounds.

GROUND WATERs Water beneath the land surface in the saturated some that
is under atmospheric or artesian pressure.

GROUND-WA TER RNMVOIRs 2he earth materials and the intervening open
spaces that contain ground water.

NALONs A fluorocarbon fire extinguishing compound.
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HALOGEN: The class of chemical elements including fluorine, chlorine,

bromine, and iodine.

HARDFILL: Disposal sites receiving construction debris, wood, miscel-

laneous spoil material.

HARM: Hazard Assessment Rating Methodology.

HAZARDOUS SUBSTANCE: Under CERCLA, the definition of hazardous sub-

stance includes:

1 . All substances regulated under Paragraphs 311 and 307 of the
Clean Water Act (except oil);

2. All substances regulated under Paragraph 3001 of the Solid Waste
Disposal Act;

3. All substances regulated under Paragraph 112 of the Clean Air
Act;

4. All substances which the Administrator of EPA has acted against
under Paragraph 7 of the Toxic Substance Control Acti

5. Additional substances designated under Paragraph 102 of the
Superfund bill.

HAZARDOUS WASTE- As defined in RCRA, a solid waste, or combination of
solid wastes, which because of its quantity, concentration, or physical,
chemical or infectious characteristics may cause or significantly con-
tribute to an increase in mortality or an increase in serious, irrever-
sible, or incapacitating reversible illness; or pose a substantial
present or potential hazard to human health or the environment when
improperly treated, stored, transported, or disposed of, or otherwise
managed.

HAZARDOUS WASTE GIERATION: The act or process of producing a hazardous
waste.

HEAVY METALS: Metallic elements, including the transition series, which
include many elements required for plant and animal nutrition in trace
concentrations but which become toxic at higher concentrations.

8g: Chemical symbol for mercury.

HRQ Headquarters.

NMAP: Hazardous Waste Accumulation Point

K :HN: Hazardous Waste Management Facility.
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HYDROCARBONS: Organic chemical compounds composed of hydrogen and
carbon atoms chemically bonded. Hydrocarbons may be straight chain,
cyclic, branched chain, aromatic, or polycyclic, depending upon arrange-
ment of carbon atoms. Halogenated hydrocarbons are hydrocarbons in
which one or more hydrogen atoms has been replaced by a halogen atom.

INCOMPATIBLE WASTE: A waste unsuitable for co-mingling with another
waste or material because the commingling might result in generation of
extreme heat or pressure, explosion or violent reaction, fire, formation
of substances which are shock sensitive, friction sensitive, or other-
wise have the potential for reacting violently, formation of toxic
dusts, mists, fumes, and gases, volatilization of ignitable or toxic
chemicals due to heat generation in such a manner that the likelihood of
contamination of ground water or escape of the substance into the envi-
ronment is increased, any other reaction which might result in not
meeting the air, human health, and environmental standards.

INFILTRATION: The movement of water through the soil surface into the

ground.

IRP: Installation Restoration Program.

ISOPACH: Graphic presentation of geologic data, including lines of
equal unit thickness that may be based on confirmed (drill hole) data or
indirect geophysical measurement.

JP-4: Jet Propulsion Fuel Number Four, military jet fuel.

LBR: Local Base Rescue

LEKCHATE: A solution resulting from the separation or dissolving of
soluble or particulate constituents from solid waste or other man-placed
medium by percolation of water.

LEACHING: The process by which soluble materials in the soil, such as
nutrients, pesticide chemicals or contaminants, are washed into a lower
layer of soil or are dissolved and carried away by water.

LENTICULAR: A bed or rock stratum or body that is lens-shaped.

LINE: A continous layer of natural or man-made materials beneath or on
the sides of a surface impoundment, landfill, or landfill cell which
restricts the downward or lateral escape of hazardous waste, hazardous
waste constituents or leachate.

LITUOLOGY: The description of the physical character of a rock.

LOns: An essentially unconsolidated unstratified calcareous silt;
commonly homogeneous, permeable and buff to gray in color.

LOX: Liquid oxygen.

LTSTIM t A vacuum operated sampling device wed for extracting pore
water samples at various depths within the unsaturated zone.
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MAC: Military Airlift Command.

HEK: Methyl Ethyl Ketone.

METALS: See wHeavy Metalsm.

METHANOL: Methyl Alcohol (combustible).

maD: Million gallons per day.

MOA: Military Operating Area.

MIxK: Methyl isobutyl ketone.

MOGAS: Motor gasoline.

Mn: Chemical symbol for manganese.

MODIFIED MERCALLI INTENSITY: A number describing the effects of an
earthquake on man, structures and the earth's surface. A Modified
Mercalli Intensity of I is not felt. An intensity of VI is felt indoors
and outdoors and for an intensity of VII it becomes difficult for a man
to remain standing. Intensities of Ix to XII involve increasing levels
of destruction with destruction being nearly total at an intensity of
XII.

MONITORING WELL: A well used to measure ground-water levels and to

obtain samples.

MSL: Mean Sea Level.

MJR: Morale, Welfare and Recreation.

NCO: Non-commissioned officer.

NCOIC: Non-commissioned Officer In-Charge.

NDI- mon-destructive inspection.

NET PRECIPITATION: The amount of annual precipitation minus annual
evaporation.

QVDs national Geodetic Vertical Datuo of 1929.

sit Chemical symbol for nickel.

UOAA: national Oceanic and Atmospheric Administration

31DP33 National Pollutant Discharge Slmination System.

OimL, Occuational and nironmental Iealth Laboratory.

OlC: Officer-In-Charge.
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ORGANIC: Being, containing or relating to carbon compounds, especially
in which hydrogen is attached to carbon.

OSI: Office of Special Investigations.

O&G: symbols for oil and grease.

PATHOLOGICAL WASTES: Hospital waste which could potentially be contami-
nated with disease carrying organisms.

Pb: Chemical symbol for lead.

PCB: Polychlorinated Biphenyl; liquids used as a dielectrics in elec-
trical equipment.

PENETRANT: organic solution used in NDI operation.

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure
through interstices of unsaturated rock or soil.

PERMEABILITY: The capacity of a porous rock, soil or sediment for
transmitting a fluid without damage to the structure of the medium.

PERSISTENCE: As applied to chemicals, those which are very stable and
remain in the environment in their original form for an extended period
of time.

PD-680: Cleaning solvent.

pH: Negative logarithm of hydrogen ion concentration.

PL: Public Law.

POL: Petroleum, Oils and Lubricants.

POLLUTANT: Any introduced gas, liquid or solid that makes a resource
unfit for a specific purpose.

POLYCYCLIC COKPOUND: All compounds in which carbon atoms are arranged
into two or more rings, usually aromatic in nature.

POTENTIALLY ACTIVE FAULT: A fault along which movement has occurred
within the last 25-million years.

PTZTIOETRIC SURFACE: The surface to which water in an aquifer would

rise in tightly cased wells open only to the aquifer.

PPas Parts per billion by weight.

PPM: Parts per million by weight.

pCIPITAOs Rainfall.
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QuTERUARY MATER IALS: The second period of the Cenozoic geologic era,

following the Tertiary, and including the last 2-3 million years.

RCRA: Resource Conservation and Recovery Act.

RECEPTORS: The potential impact group or resource for a waste contami-
nation source.

RECHARGE AREA: A surface area in which surface water or precipitation
percolates through the uniaturated cone and eventually reaches the zone
of saturation. Recharge areas may be natural or manmade.

RECHARGE: The addition of water to the ground-water system by natural
or artificial processes.

RIPARIAN: Living or located on a riverbank.

SAAS: school of Applied Aerospace Sciences

SANITARY LAI)FILL: A land disposal site using an engineered method of
disposing solid wastes on land in a way that minimizes environmental
hazards.

SATURATED ZONE: That part of the earth's crust in which all voids are
filled with water.

SAX'S TOXICITY: A rating method for evaluating the toxicity of chemical
materials.

SCS: U.S. Department of Agriculture Soil Conservation Service.

SEISMICITY: Pertaining to earthquakes or earth vibrations.

SHCS: School of Health Care Sciences

SLUDGEt Any garbage, refuse, or elude from a waste treatment plant,
water supply treatment, or air pollution control facility and other
discarded material, including solid, liquid , semi-solid, or contained
gaseous material resulting from industrial, commercial, mining, or
agricultural operations and from community activities, but does not
include solid or dissolved materials in domestic sewage, solid or dis-
solved materials in irrigation return flows; industrial discharges which
are point source subject to permits under Section 402 of the Pederal
ater pollution Control Act, a" amended (S6 USC 680), or source, special

nuclear, or by-product material as defined by the Atamic ftergy Act of
1954 (0 USC 923).

SII.D WTIs Any garbage, refuse, or sludge from a waste treatment
plant, wate suply treatment, .cr air pollutio c0ntrol facility and
other discarded material, including solid, liquid, sem-solid, oc con-
tained gaseous material resulting from industrial, comercial, mining,
or agricultural operations and from oiiLt aotivities, but does -t
Include solid or dissolved materials in domeetic seavae solid or dis-
solved materials in Irrigation reurn flow# industrial dimearge. wkih
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are point source subject to permits under Section 402 of the Federal
Water Pollution Control Act, as amended (86 USC 880), or source, special
nuclear, or by-product material as defined by the Atomic Energy Act of
1954 (68 USC 923).

SPILL: Any unplanned release or discharge of a hazardous waste onto or
into the air, land, or water.

STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis or
for a longer period, in such a manner as not to constitute disposal of
such hazardous waste.

STP: Sewage Treatment Plant.
6

STTC: Sheppard Technical Training Center

2,4,5-T: Abbreviation for 2,4,5-trichlorophenoxyacetic acid, a common
herbicide.

TCE: Trichloroethylene.

TCUTW: Technical Training Wing

TDS: Total Dissolved Solids, a water quality parameter.

TOC: Total Organic Carbon.

TOXICITY- The ability of a material to produce injury or disease upon
exposure, ingestion, inhalation, or assimilation by a living organism.

TRANSMISSIVITY: The rate at which water is transmitted through a unit
width of aquifer under a unit hydraulic gradient.

TREATMIT OF HAZARDOUS WASTEs Any method, technique, or process includ-
ing neutralization design6d to change the physical, chemical, or bio-
logical character or composition of any hazardous waste so as to neutra-
lize the waste or so as to render the wasts, nonhazardous.

TRICHLOR.OETHAB. organic degreaser solvent.

TRICHLORONTHYLDIE: Organic degreaser solvent.

TSD: Treatment, storage or disposal.

TODM: Treatment, storage or disposal facility.

TTO: Technical Training Group.

UOGMADIMTs in the direction of increasing hydraulic static head, the
direction cpeite to the prevailng flow of grond water.

US"$ United states Air Ifoce.

USAMs UniteS States Air aore Security Service.
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USDA- United States Department of Agriculture.

USFVS: United States Fish and Wildlife Service.

USE PERMIT: Authority to allow use of federal property by a federal
agency without monetary exchange.

USGS: United States Geological Survey.

WATER TABLE. Surface of a body of unconfined ground water at which the
pressure is equal to that of the atmosphere.

WTP.: Wdstewater Treatment Plant.

Zn: Chemical symbol for zinc.
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