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* Enclosed is the Engineering-Science, Inc. (ES) final report
entitled "Installation Restoration Program, Phase I_--Red-ftrrch,
Robins AFB, Georgia." This report has been prepared in accordance with
the ES proposal dated July 15, 1981 and Air Force Contract Number
F08637 80%009 Call #0009.

Presented in this report are introductory background information on
the Installation Restoration Program, a description of the Robins AFB

* . installation including past activities, mission and environmental set-
ting, a review of industrial activities at Robins AFB, an inventory of
major solid and hazardous waste from past activities, a review of past
and present waste handling, treatment and disposal facilities, an eval-

* uation of the pollution potential of waste disposal sites, and recom-
mendations for the Installation Restoration Program, Phase II, Problem
Confirmation and Quantification.

U Any questions concerning this report should be directed to the
Office of Public Affairs, Robins Air Force Base, 912/926-5202.

We appreciate the opportunity to work with you and the other Air
* . Force personnel who contributed information to us for the completion of
4 this assessment.
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ENGINEERING-SCIENCE, INC.

E. J. Schroeder, P.E.
Manager, Solid & Hazardous Waste
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EXECUTIVE SUMMARY

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

an 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) .--t-iIRP has four phases consisting of Phase I, Initial

Assessment/Records Search, Phase II, Problem Confirmation, Phase III,

Technology Base Development, and Phase IV, Operations. Engineering-

r Science (ES) was retained by the Air Force Engineering and Services

Center to conduct the Phase I, Initial Assessment/Records Search at

Robins AFB under Contract No. F08637-80-G009, Call No. 0009, using

funding provided by the Air Force Logistics Command.

S INSTALLATION DESCRIPTION

Robins AFB is located in middle Georgia approximately 90 miles

southeast of Atlanta and 18 miles south of Macon. The base was acti-

vated in 1942 and presently comprises 8,855 acres. The primary mission

of the base is serving as the parts and equipment logistics manager for

a variety of aircraft. This mission has not changed significantly since

the mid 1940's.

ENVIRONMENTAL SETTING

The environmental setting data reviewed for this study indicate the

following key items concerning the impact of past waste disposal prac-

tices on the base:

o Alluvial deposits cover the upper 20 to 40 feet of the base.

The eastern part of the base is swampy with peat deposits

covering the upper 10 to 15 feet and underlain by a thin layer

of clay. The western part of the site consists of more sandy

alluvial deposits which extend eastward below the swamp

deposits.

"~ 1-



o The water table beneath the site is shallow, particularly to

the east where a surface discharge contributes toward the

creation of a swampy area. In the western part of the base,

the surface soils are sandy and infiltration of precipitation

is e.,pected to be high. This infiltration would directly

recharge the shallow aquifer.

o The primary regional aquifer, the Cretaceous aquifer, underlies

Robins AFB at a depth of about 40 to 50 feet and extends to a

depth of approximately 650 feet below the surface. It consists

of sand with a few clay lenses interspersed throughout its

thickness.

0 Robins AFB obtains its water supply from twelve wells distri-

buted over the installation. The City of Warner Robins has a

separate system consisting of 11 wells, located throughout the

city. All wells are drilled into the Tuscaloosa Formation of

the Cretaceous aquifer.

0 Recharge for the Cretaceous aquifer occurs west of Robins AFB

where the Providence sand outcrops at the surface. Some re-

charge may also occur beneath the base as some intercui-nection

between alluvial and underlying deposits may occur.

0 Area precipitation rates (44.1 inches per year) are higher than

potential evapotranspiration rates (42 inches per year).

- 0 Approximately 1200 acres of wetlands in the form of an unim-

proved river swamp system are located on the east side of the

base. The wetlands are known to harbor two species of animals 1
listed by the Federal government as threatened or endangered;

American alligator and the red-cockaded woodpecker.

METHODOLOGY

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

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

practices, file searches were performed for facilities which have

generated, handled, transported, and disposed of waste materials,

* interviews were held with local, state and federal agencies, and site

inspections were conducted at facilities that have generated, Lreated,

* 2 *



stored, and disposed of hazardous waste. Thirteen disposal sites

located on the Robins AFB property were identified as containing hazard-

ous waste resulting from past waste disposal activities,(Fkq, u 1).

These sites have been assessed using a hazardous assessment rating
methodology (HARM) which takes into account factors such as site

characteristics, waste characteristics, potential for contaminant

migration and waste management practices. The details of the rating

procedure are presented trAppiK_1nd the results of the assessment

are given.i4Tab l_ 1. The rating system is designed to indicate the
relative need for follow-on action. /)'t (f f1 -

• . FINDINGS AND CONCLUSIONS

The following conclusions have been developed based on the results

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

and interviews with base personnel.

The areas determined to have a high potential for contaminant

migration are as follows:

o Sludge Lagoon

o Landfill No. 4
o DDT Spill (1979)

The areas determined to have a moderate potential for contaminant

migration are as follows:

o Fire Protection Training Area No. 2

o Landfill No. 1

o Landfill No. 2

o JP-4 Spill (1965)

o Hazardous Waste Burial Site

o Fire Protection Training Area No. 1

o Laboratory Chemical Disposal Site

The areas determined to have a low potential for contaminant

migration are as follows:

o Landfill No. 3

o Fire Protection Training Area No. 3

S'0 Low Level Radioactive Waste (Solid) Burial Site

3
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TABLE 1

PRIORITY RANKING OF POTENTIAL CONTAMINATION SOURCES
ROBINS AFB

Date of overall
operation Total

Rank Site Name or Occurrence Score

1 Sludge Lagoon 1963-1978 77

2 Landfill No. 4 1965-1978 73

3 DDT Spill (1979) 1979 70

4 Fire Protection Training mid 1950's to 64
Area No. 2 mid 1960's

5 Landfill No. 1 1943-1951 59

6 Landfill No. 2 1951-1953 58

7 JP-4 Spill (1965) 1965 57

8 Hazardous Waste Burial Site 1976, 1977 54

9 Fire Protection Training 1943-mid 1950's 52
Area No. 1

10 Laboratory Chemical early 1960's 51
Disposal Site

11 Landfill No. 3 1964 47

4

-12 Fire Protection Training mid 1960's to 45
Area No. 3 1969

13 Low Level Radioactive Waste 1940's to 31
(Solid) Burial Site 1950's

Note: This ranking was performed according to the Hazardous

Assessment Rating Methodology (HARM) described in
Appendix G. Individual site rating forms are in
Appendix H.

.1 re No..2 .d 1960'



RECOMMENDATIONS

The detailed recommendations developed for further assessment of

potential contaminant migration are presented in Chapter 6. These

recommendations are summarized as follows:

0 Sludge Lagoon and Landfill No. 4 - Conduct geophysical surveys

and additional ground-water monitoring.

0 DDT Spill Site - Remove contaminated Soils and sample soils to

verify clean up.

0 Fire Protection Training Area No. 2 - Collect and analyze soil

borings in and around the site.

0 Landfill No. 1 and JP-4 Spill Site - Conduct geophysical

surveys or sample the top of the water table. Also sample

landf ill leachate stream.

0 Landfill No. 2 and Fire Protection Training Area No. 1-

Conduct ground-water monitoring program.

o Hazardous Waste Burial Site - Conduct ground-water monitoring

program.

0 Laboratory Chemical Disposal Site - Conduct geophysical survey

and collect and analyze soil borings.

0 Water Supply Wells - Sample and analyze well water.

o Surface Water -Conduct additional surface water monitoring on

the base.

46
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CHAPTER 1

at INTRODUCTION

BACKGROUND

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

- . -locations and contents of disposal sites and take action to eliminate

the hazards in an environmentally responsible manner. The Department of

Defense (DOD) has issued Defense Environmental Quality Program Policy

* Memorandums 80-6 and 81-5 which require the identification and eval-

uation of past hazardous material disposal sites on DOD property, the

control of migration of hazardous contaminants, and the control of

hazards to health or welfare that resulted from these past operations.

This program is called the Installation Restoration Prohram (IRP). The

IRP will be a basis for response actions on Air Force Installations

U under the provisions of the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) of 1980.

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 - Problem Confirmation

Phase III - Technology Base Development

Phase IV - Operations (Control Measures)

* Engineering-Science (ES) was retained by the Air Force Engineering

and Services Center to conduct the Phase I Records Search at Robins AF

Base under Contract No. F08637-80-G0009, Call No. 0009, using funding

provided by the Air Force Logistics Command. This report contains a



summary and an evaluation of the information collected during Phase I of

the IRP.

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

potential for environmental contamination from past waste disposal prac-

tices at Robins APE, and to assess the potential for contaminant migra-0

tion. The activities undertaken in Phase I included the following:

- Review site records

- Interview personnel familiar with past generation and disposal

activities

- Inventory wastes

- Determine quantities and locations of current and past hazardous

waste storage, treatment and disposal

- Define the environmental setting at the base

- Review past disposal practices and methods

- Conduct field inspection

- Gather pertinent information from federal, state and local

agencies

- Assess potential for contaminant migration

To perform the on-site portion of the records search phase, ES

assembled the following core team of professionals:

- E. J. Schroeder, Environmental Engineer and Project Manager,

MSCE, 14 years of professional experience

- R. E. Zimmermann, Hydrogeologist, BS Geology, 4 years of profes-

sional experience

- G. M. Gibbons, Environmental Engineer, MSCE, 3 years of profes-

sional experience

- M. I. Spiegel, Environmental Scientist, BS Environmental

Science, 5 years of professional experience

- R. M. Reynolds, Chemical Engineer, BSChE, 8 years of profes-

sional experience

more detailed information on these individuals is presented in Appendix A.

METHODOLOGY

The methodology utilized in the Robins APE Records Search began

4with a review of past and present industrial operations conducted at the
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base. Information was obtained from available records such as shop

gfiles and real property files, as well as interviews with past and pre-
sent base employees from the various operating areas of the base. Those

interviewed included current and past environmental personnel associated

with the Civil Engineering Squadron, the Bioenvironmental Engineering

Services Division Office, and the Directorate of Maintenance. Several

current or past personnel associated with the fire protection, waste-

water treatment plant, pesticide program, fuels management and solid

waste collection and disposal were interviewed extensively. Experienced

personnel from the tenant organizations were also interviewed. Formal

interviews were conducted with 62 personnel to obtain the needed past

activity information.

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 as

follows:

o U.S. Environmental Protection Agency, Region IV, Atlanta,

m* Georgia

o U.S. Soil Conservation Service, Atlanta, Georgia

o U.S. Geological Survey, Atlanta, Georgia

o Georgia Geological Survey, Atlanta, Georgia

£ o Georgia Environmental Protection Division, Atlanta, Georgia

o City of Warner Robins Water Department, Warner Robins, Georgia

. o Georgia Game and Fish Division of the Department of Natural

Resources, Fort Valley, Georgia.

The next step in the activity review was to determine the past

management practices regarding the use, storage, treatment, and disposal

of hazardous materials from the various operations on the base. In-

cluded in this part of the activities review was the identification of

all known past disposal sites and other possible sources of contami-

nation such as fuel-saturated areas resulting from spills.

* An aerial overflight and a general ground tour of identified sites

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

t tion including (1) visual evidence of environmental stress, (2) the

presence of nearby drainage ditches or surface-water bodies, and (3)

1-3



visual inspection 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 exists, 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

made by considering site-specific conditions. If the potential for

contaminant migration was considered significant, then the site was

evaluated and prioritized using the hazardous assessment rating methodo-

logy (HARM).

The HARM score indicates the relative potential for contaminant

migration at each site. For those sites showing a high potential,

recommendations are made to quantify the potential contaminant migration

problem under Phase II of the Installation Restoration Program. For

those sites showing a moderate potential, a limited Phase II program may

be recommended to confirm that a contaminant migration problem does or

does not exist. For those sites showing a low potential, no further

follow-up Phase II work would be reconmended.

4.
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FIGURE 1.1
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CHAPTER 2

INSTALLATION DESCRIPTION

LOCATION, SIZE AND BOUNDARIES

Robins AFB is located in middle Georgia approximately 90 miles

southeast of Atlanta and 18 miles south of Macon as shown in Figures 2.1,

2.2 and 2.3. The base lies within the lower Ocmuigee River Basin and

drains primarily to Horse Creek. The boundaries of the base cover 8,855

acres with facilites for operation, industrial, administrative and supply

functions. Present land areas adjacent to the base are primarily as

follows:

North - commercial, residential

* East - dense forest, swamp

South - commercial, residential

West - commercial, residential

UThe most prominent physiographic features of the area are the Ocmulgee
* . River and the swamp surrounding the east portion of the base.

BASE HISTORY

The initial construction of Robins AFB began in 1941 on a 3,000 acre

tract of land donated by the City of Macon and Bibb County. The base was

officially activated in March 1942. Subsequent acquisitions by the

Federal government increased the size of the installation to its present

8,855 acres. The original intent was to establish Robins AFB as a

maintenance and supply depot, but the installation also was used as a

training center. Original facilities included both temporary and per-

manent structures. After World War II, the base ceased its training

functions while continuing its supply and maintenance role.

A second growth surge began in 1949 when the Fourteenth Air Force

Headquarters moved to Robins AFB, where it remained until deactivated in

* 1960. The largest construction program commenced in 1958 to prepare

facilities for the 19th Bombardment wing as a tenant organization.

* Runway enlargement and family housing areas were included in this

2-1
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program. In 1962, the runways were further rehabilitated to better

accomodate the B-52 and KC-135 aircraft. In 1974, the Technology Repair

Center (TRC) was created as a function of the Warner Robins Air Logistics

Center (WR-ALC). In addition to depot maintenance responsibility for

assigned aircraft, the WR-ALC, TRC, performed repair services on aircraft

PE component systems.

A complete description of Robins Air Force Base history is presented

in Appendix B.

ORGANIZATION AND MISSION

The primary mission of Robins AFB are the responsibilities assigned

to the Warner Robins Air Logistics Center (WR-ALC). The WR-ALC has a

threefold mission as follows:

a. It is the worldwide logistics manager for assigned aircraft and

conmmodities;
b. It is the repair center for aircraft and five distinct

technologies;

c. It serves as a storage center at wholesale and retail levels for

Air Force spare parts and systems.

The WR-ALC is logistics manager for five Air Force transport aircraft

(C-141, C-130, C-7, C-140, C-123), the F-15 fighter, a bomber used in

n reconnaissance (B-57), eight missiles, five helicopters, seven utility

aircraft and seven drones and remotely piloted vehicles. In addition,

electronics equipment managed at WR-ALC ties its support to every element

of the aerospace combat forces.

-WR-ALC is the exclusive technology repair center for airborne

* . electronics for the Air Force. In addition, aircraft repair and main-

tenance responsibilities for the F-15, C-141 and C-130 are assigned to

the WR-ALC. The WR-ALC has various shops (plating, machining, metal

bonding, etc.) which support the major workload activities.

The third major mission involves receiving, storing, issuing and

transporting material. These functions are carried out in automated

warehouses on base. In conjunction with its worldwide missions, WR-ALC

has a geographical area of responsibility for logistics support of Air

Force installations which include Eastern United States, Newfoundland,

2-5



Greenland, Iceland, Bermuda, The Azores and activities in Europe, Africa

and the Mid-East.

The 2853rd Air Base Group provides the services and support to carry

out the mission of the WR-ALC and other tenant organizations on Robins

AFB. Descriptions of the tenant organizations and their missions are

presented in Appendix B.

2-6
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CHAPTER 3

ENVIRONMENTAL SETT~ING

The environmental setting of Robins AFB is described in this chap-

ter with the primary emphasis directed toward identifying features which

may affect the movement of hazardous waste contaminants. A summary of

the environmental setting pertinent to the study are highlighted at the

end of the section.

METEOROLOGY

Temperature and precipitation data furnished by the Global

Climatology Branch, Robins AFB, are presented in Table 3.1. The period

of record is 33 years. The summarized data indicate that the mean

annual precipitation is 44.1 inches. Using Thornthwaites Equation

(Chow, 1964, p.11.27-28) potential evapotranspiration for the Warner

Robins Area is 42.0 inches.

GEOGRAPHY

Robins Air Force Base lies along the upper margin of the Coastal

Plain province. The Coastal Plain is part of a large coastal province

extending from Long Island, N.Y., to the Mexican border (LeGrand, 1962).

Just north of the study area, lies the Piedmont Province (Figure 3.1).

The line separating the Piedmont from the Coastal Plain is generally

known as the Fall Line. This line separates the more resistant

crystalline rocks of the Piedmont from the less resistant deposits of

the Coastal Plain.

* Locally, Robins AFB lies within the Coastal Plain province but is

situated on alluvial deposits along the Ocmulgee River. These deposits

form a low terrace about 3 miles wide extending westward from the river

to the City of Warner Robins.
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K TABLE 3.1

ROBINS AFB CLIMATIC DATA

Precipitation Temperature
*Mean Max Mean Mean Mean

Month (in.) (in.) max (F) (OF) min(OF)

January 4.0 8.4 57.5 47.5 37.2

February 4.5 9.0 60.7 50.2 39.2

March 4.8 10.6 67.7 56.9 45.7

Apr il 3.2 8.4 76.9 65.4 53.6

May 3.5 7.2 84.0 73.1 61.7

June 3. 7.0 88.9 78.9 68.5

July 5.1 9.3 90.3 81.1 71.6

August 3.8 6.7 90.2 80.7 70.9

September 2.9 7o9 85.3 75.8 65.9

3October 2.2 7.4 77.1 65.8 54.0

November 2.2 5.4 67.3 55.6 43.5

December 4.4 11.5 59.5 49.2 38.5

Annual 44.3 -- 75.5 65.0 54.2

Source: Global Climatology Branch, Robins AFB
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Topo~graphy

The Coastal Plain is basically level with an eastward slope of

approximately 2-3 feet per mile from the Fall Line to the Georgia coast

(Thomson et el, 1956). Robins AFB is located on a low alluvial terrace

of the Ocmulgee River. The slope of the base east of Highway 247 is

towards the east with elevations of 300 feet MSL on the western edge of

the site and 240 feet !4SL on the east along the Ocmulgee River. Much of

the area bordering the base is low lying swamp land and parts of the

base have been constructed over reclaimed swamp land.

Drainage

Robins AFB lies within the drainage basin of the Ocmulgee River,

known as the Altamaha basin (Figure 3.2). The installation is drained

by several unnamed intermittent streams as well as overland flow.

Direction of surface flow is to the east, through the swamp (Figure

3.3).

A large portion of precipitation on the site may not become surface

flow but rather infiltrate through the sandy soil. Based on the inten-

sity of precipitation and on the amount of moisture in the soil, this

3water most likely will recharge the shallow aquifer. Approximately 4.2

inches of total annual percipitation will become recharge to the shallow

aquifer. Flooding is a problem on the eastern boundary of the base

where the water table intersects the surface and results in swamp devel-

* opment. During flooding periods, Hannah Road would become innundated,

as would several other areas at the base including parts of some past

waste disposal sites.

Surface Soils

Surface soils of the Robins Air Force Base area have been reported

by the USDA, Soil Conservation Service (1967). Twenty soil types have

been mapped within installation boundaries and are depicted on Figure

3.4. The individual soil types are discussed on Table 3.2. Base soils

4 '~ fall within two distinct groups: sandy upland soils, and wet, organic

lowland types. All the soil types present on the installation exhibit

moderate to severe constraints on the development of waste disposal

facilities, due either to permeability or flooding potential.
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GEOLOGY

The geology of the Warner Robins AFB has been reported by LeGrand

(1962), Herrick (1961, 1963, and 1965), Thomson et al. (1956), Herrick

and Vorhis (1963), Sonderegger (1978), Pollard (1980), and Mitchell

(1979) among others. A brief review of their work has been summarized

in support of this investigation.

Stratigraphy

Stratigraphy of the area was studied in order to understand the

occurrence and movement of ground water beneath the site. Geologic

units ranging from Cretaceous to Quatenary have been described in the

Warner Robins area and are presented in Table 3.3. The lithologies of

these units are typically unconsolidated material. Older Cretaceous

units are encountered at depths of approximately 1700 feet. Crystalline

basement rocks are typically encountered at depths greater than 1750

feet below ground surface (LeGrand, 1962).

Regionally, the site is located within the upper Coastal Plain

* province, but locally, lies on an alluvial terrace of the Ocmulgee

River. Sections of the base constructed in swamps have been built up

over fill material and do not represent original stratigraphic sequen-

ces. The uppermost native unit consists of alluvial deposits of two

types depending upon exact location on the base (refer to Geologic Map

and legend, Figure 3.5). In the lowland or swampy areas typical of the

eastern portion of the base, as well as beneath many of the artificially

filled areas, a 5 to 15 foot thick layer of peat and fine silts are

encountered, generally uncerlain by a thin (3 to 5 feet) layer of clay.

In upland areas typical of the western half of the base, however, fine

alluvial sands and silts are present at the surface and grade into sands

and fine gravels with increasing depth. A clay layer not known to

exist below these deposits. These sand and fine gravel ivial depos-

its also underlie the organic deposits in the lowlands. These are

recent deposits and may be 20 to 25 feet thick.

Directly below the surficial alluvial deposits are the most signi-

ficant geologic units, comprised primarily of several hundred feet of

permeable sands. The uppermost major unit is the Providence Sand. It

4 is the youngest and uppermost Cretaceous formation in Georgia.

3-9
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It consists of light colored sands, interbedded with numerous layers of

clay. Thickness of the Providence Sand ranges from 60 to 120 feet and

is approximately 60 feet at Robins AFB (LeGrand, 1962).

Immediately underlying the Providence Sand is the Tuscaloosa For-

mation. Although it does not crop out at the base, it is the oldest

outcropping formation of Georgia's Coastal Plain Region (LeGrand 1962).

Lithologically, the Tuscaloosa is almost identical to the Providence

Sand. It also consists of a light-colored sand with numerous lenticular

,' masses of clay interbedded throughout the formation. These clay beds

are generally lenses which can not be traced far. Thickness of this

formation ranges from 500 to 600 feet. A generalized geologic section

depicting the relationships of major geologic units is presented as

Figure 3.6. The Tuscaloosa Formation is a superb aquifer capable of

producing tremendous quantities of excellent quality water. Both Robins

AFB and the City of Warner Robins use this formation as a source of

their water supplies.

Immediately below the Tuscaloosa formation are crystalline rocks of

Paleozoic, or possibly older, age. No records were found of wells

3 Jreaching bedrock, therefore, the exact depth to these units is uncer-

tain. Due to the depth and nature of these formations, they would not be

" a significant source of water in this area.

Distribution

- RThe areal distribution of geologic units significant to this study

is mapped on Figure 3.5, which is modified from the work published by H.

E. LeGrand (1962). Most of the site is immediately underlain by

alluvial deposits of the Ocmulgee River. The depth to consolidated

4deposits is not confirmed, but presumed to be at least 1700 feet below

the surface, based upon regional geologic data. The western half of the

base is dominated by sandy alluvial deposits while the eastern part of

the base is underlain by peat and fine grained organic silt deposits.

HYDROGEOLOGY

Ground-water hydrology of the Warner Robins Area has been reported

by LeGrand (1962), Mitchell (1979), Pollard and Vorhis (1980), Thomson

(1956), Herrick (1961) and Sonderegger (1978). Supporting information
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has been obtained from Robins AFB water department files and files from

the City of Warner Robins water plant. Additional information on perme-

abilities and shallow ground-water quality were obtained from a report

by Law Engineering Testing Company (LETCO, 1980).

The Coastal Plain province in Georgia extends from the Fall Line on

* . the north to Florida in the south and from the Savannah River and the

Atlantic Ocean on the east to the Chattahoochee River on the west.

The Coastal Plain may be divided into three areas (Figure 3.7)

according to aquifer availability and utilization (Thomson, Herrick,

Brown et al, 1956). Along the Fall Line, and for a distance of 30 to 60

miles south of it, sand and gravel of Cretaceous age constitute the

principle aquifer. Sands and gravels of both the Providence Sand and

* Tuscaloosa Formation comprise the Cretaceous aquifer which extend to a

depth of 600 to 700 feet below the surface at Robins AFE.

An important consideration in assessing ground-water contamination

is the water present in the upper alluvial deposits. These deposits are

* not used locally as a source of water supply, although some degree of

interconnection may occur between this and the underlying formations.

Ground water exists beneath Robins AFB under both water table and

* artesian conditions. The water table is present throughout the base in

the upper sandy alluvial deposits. The water table discharges to the

east and contributes to the development of a swampy area extending to

the Ocmulgee River, LeGrand, (1962). There appears to be a confining

bed just below the swamp deposits which would create weak artesian

conditions immediately below this upper layer. Both the land surface

* and the beds are inclined towards the southeast, but the inclination of

the beds is steeper. The numerous interbedded clay layers in both the

Providence Sand and the Tuscaloosa Formation create artesian conditions

within them. Surface water recharge, particularly precipitation, enters

the ground, percolates to the water table and flows downgradiant to a

point where the zone of saturation is interrupted by an impermeable bed.

Part of the water may pass above the bed and continue to flow under

water table conditions and the other part of it flows beneath the

confirming bed. This is confined or artesian water; it will rise in a

tightly cased well to a height above the bottom of the confining bed.

The interlayering of clay and sand results in a composite artesian

3-14
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r
system consisting of several artesian sand aquifers, and intervening

clay confining beds.

In the study area, deposits of Cretaceous age furnish adequate

water supplies to present users and are capable of yielding large sup-

plies to future developers. The City of Warner Robins obtains its water

*from wells screened in various sand layers of the Tuscaloosa Formation

(See Well Logs - Appendix F). Figure 3.8 shows the location of these

wells and Table 3.4 gives a brief summary of the wells. The city wells

have capacities which range from 1000 to 1600 gpm indicating the large

quantity of water available from this aquifer. Robins AFB has 12 wells.

The logs of these wells are shown also in Appendix F. Of these 12

wells, numbers 1 through 8 are used as a drinking water source. Loca-

tions and a summary of these wells are given in Figure 3.9 and Table

3.5. Well No. 9 furnishes water supplies to the Federal Avi-tion Ad-
ministration (FAA) building. Well No. 10 is not connected to the public

system but is an independent two-inch diameter well used for drinking

water supply at the skeet range. Wells No. 11 and No. 12 are used for

water level maintenance at Luna and Scout Lakes.

. Ground-Water Quality

Ground-water flow direction in the Cretaceous aquifer is in an

easterly-southeasterly direction (LeGrand, 1962), discharging to the

Ocmulgee River locally. Natural ground-water quality in the Cretaceous

* aquifer has been reported to be excellent (LeGrand, 1962). Results from

samples collected from these wells in January of 1978 indicated the

quality to be excellent with very little mineral content present. Re-

sults did not indicate any contamination of these wells for the para-
_meters tested; an organic scan was not run.

Shallow ground water in the vicinity of Landfill No. 4 was reported
by Law Engineering Testing Company (LETCO, 1980) to be contaminated.

Several shallow monitoring wells installed by LETCO (Figure 3.10)

indicate the presence of various concentrations of chloride, dissolved

solids, nitrate, cyanide, arsenic, calcium, chromium, lead, manganese

and zinc. An organic scan was run on monitoring wells nos. 4, 5, 15,

and 18. The results of this analyses indicated the presence of methy-

lene chloride, phenol, diethylphthalate, bis(2-ethylhexyl)phthalate,

benzene, chlorobenzene, trans-1,2,dichloroethylene,

3-16
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TABLE 3.4
CITY OF WARNER ROBINS MUNICIPAL WELLS

Well Casing Total Capacity Static Motor Date Remarks

No. Diam. Depth (GPM) Depth H.P. Drilled
. (in.) (feet) Below Ground

Surface
(Feet)

1A 12 540 1557 129 150 1981 10' screens at 340',
370' and 420'
20' screens at 440',

470' & 510'

2A 25 580 1613 132 150 1979 10' screens at 174',

300', 478' and 495'
40' screen at 400'

3 10 415 1000 105 75 1961 10' screen at 360'
20' screen at 275'
15 ' screen at 390'

4 12 390 1559 122 100 1960 10' screen at 240'
and 320'
20' screen at 360'

5 12 422 1100 132 75 1962 10' screens at 235' &
270'

20' screen at 392'
5' screen at 349'

6 12 435 1050 116 100 1968 10' screens at 250',
390' and 415'
20' screen at 290'

7 12 440 1641 105 150 1972 10' screen at 240',
20' screen at 345',
30' screen at 400'

8 12 430 1641 101 150 1970 20' screens at 240',
360' and 400'
15' screen at 305'

9 12 490 1613 101 150 1971 10' screens at 330'
and 405'
20' screens at 360'
and 460'

10 12 480 1613 56 1976

11 12 440 1600 47 100 1976

Source: City of Warner Robins Water Plant Files

3
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TABLE 3.5

SUMMARY OF ROBINS AFB WELLS

Bldg Well Casing Feet Capacity Orig. Motor Pump Date Remarks

No. No. Diam. Depth (GPM) Static H.P. Type Drilled
Level

186 1 12" 362 835 100 Vertical 1941 Redrilled
*s turbine

1A 12" 389 950 1975

164 2 12" 255 900 100 1941 Redrilled
2A 12" 386 900 1974

3 12" 298 1300 Vertical 1942
turbine

648 4 12" 430 775 60 1943

V 4A 12" 385 992 60 1956

511 5 12" 355 700 1942 Redrilled
5A 12" 430 1230 45' 100 1963

6 12" 367 1500 45' 150 1943 Redrilled
6A 12" 495 1500 63' 1976

7 1944 Redrilled

7A 12" 490 992 38' 100 1958

61 8 8" 522 900 9' 75 1958

9 6" 140 30 60' 3 Submers- 1958
ible

9A - 135 300 7 1/2 Submers- 1970 6"Outlet

10 (Small well - data unavailable)

11 180 10 45' 1 Jet pump 1968 2"Outlet

12 20 1 Submers- 1966 4"Outlet
ible

Source: Robins AFB Files

Note: The A notation after the Well No. indicates that the well
was redrilled.
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L.

trichloroethylene, and 1,1,2,2 tetrachloroethylene in the shallow ground

water downgradient of Landfill No. 4 and the sludge lagoon. A summary

of the LETCO ground-water quality data is included in the appendix.

This study was conducted at Landfill No. 4 and shallow ground-water

quality elsewhere on the base has not been investigated.

In the area of Landfill No. 4, weak artesian conditions may exist

below the thin clay layer which underlies the swamp deposits (LeGrand,

1962, Figures 6). Both of these factors (clay layer and artesian con-

ditions) may affect the concentrations of contaminants entering the

lower aquifer. The upper clay layer, which is probably restricted to

the zone underlying the swamp deposits, may act as a confining bed pre-

venting any further infiltration. It is important to note however, that

organic compounds such as methylene chloride and other chlorinated

hydrocarbons have the ability to move through clay more rapidly than

water would move through clay (Roberts et al, 1980, and Giger and

Molnar-Kubica, 1978). The mechanisms through which this occurs are

extremely complex but have been shown through experimentation. Under

normal circumstances, weak artesian conditions appear to exist in the

deposits immediately below the clay. This may cause the "upwelling" of

water from below the fill rather than infiltration from the fill into

the aquifer. The fate of organics in the subsurface is extremely dif-

ficult to predict because of the uncertainty involved in describing

pprecise attentuation mechanisms occurring under unsaturated and satur-

ated conditions.

SURFACE WATER QUALITY

Robins AFB has several streams and surface drainage systems which

originate on or flow through the base property. All of these streams

drain in a general west-to-east course and ultimately flow to the

Ocmulgee River either via defined creek beds such as Horse Creek or by

dissipated overland drainage through the adjacent swamp areas. The

streams have been monitored routinely at several locations by the base

Bioenvironmental Engineering Services Division (BESD) in compliance with

State permit requirements. In addition to the required monthly sampling

program, the BESD conducted a baseline chemical characterization survey

of the non-potable surface waters within the base between 1978 and 1979

3-22



(Talley, et al., 1979). Figure 3.11 depicts the surface water moni-

toring stations presently sampled for NPDES permit compliance as well as

the additional stations sampled during the 1978-1979 baseline survey.

Summaries of the data compiled during the 1978-1979 study and the 1981

NPDES data are included in Appendix C.

The 1978-1979 water quality survey detected levels of phenol from

0.05 to 1.5 mg/i in the Hannah Road runoff ditch, Station 004. Ammonia-

nitrogen concentrations at Station 004 ranged between 4.0 and 8.6 mg/l

and manganese concentrations ranged from 0.057 to 0.18 mg/l. The phenol

and ammonia values may be attributable to the sanitary sewage treatment

plant No. 1 discharge or to seepage from past landfills adjacent to the

creek. The 1981 NPDES data revealed only one sample which exceeded the

2.0 mg/l ammonia nitrogen limitation at a concentration of 2.4 mg/l.

Phenols were not sampled at this location; however, the phenol data

collected directly from the sanitary treatment plant No. 1 effluent

(Station 009) were at or below the NPDES limits. oil and grease con-

centrations ranged from 0.3 to 6.2 mg/l at Station 004 and from 0.2 to

4.7 mg/i at Station 009. The oil and grease concentrations at Station

004 was frequently higher than those detected upstream at Station 009,

signifying that oil and grease may be entering the ditch at some point

downstream of the industrial wastewater treatment plant.

All remaining monitoring stations were found to have good water

quality values. The only noticeably high constituent detected was total

iron in samples collected from Stations 001 and 005 during the 1978-1979

survey. These concentrations ranged from 0.28 to 3.4 mg/i for Station

001 and 0.57 to 1.8 mg/l for Station 005.

WETLAND AREAS

Robins AFB has 1,178 acres of wetlands in the form of an unimproved

river swamp system. The swamp area provides important functions for the

-e sustenance of aquatic life and water quality in the river and streams

receiving its drainage. These functions include providing breeding
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grounds for various aquatic organisms as well as providing the streams

with vital organic matter which serves as a food source for the many-

organisms inhabiting these areas. In addition, the swamp is known to

harbor two species of animals listed by the Federal government as

threatened or endangered. These species are the American alligator and

the red-cockaded woodpecker. Ten alligators have been sighted on Robins

AFB and it is estimated that approximately 15-20 alligators actually

exist on base. Approximately ten red-cockaded woodpeckers have been

sighted on the base. A list of the threatened or endangered vertebrate

species potentially present is included in Appendix C. There are also

several species of threatened or endangered plants which potentially

occur within the swamp area.

Summary of Environmental Settings

The environmental setting data reviewed for this study indicate

the following key items concerning the impact of past waste disposal

practices on the base:

0 Alluvial deposits cover the upper 20 to 40 feet of the base.

The eastern part of the base is swampy with peat deposits

covering the upper 10 to 15 feet and underlain by a thin layer

of clay. The western part of the site consists of more sandy

alluvial deposits which extend eastward below the swamp

deposits.

o The water table beneath the base is shallow, particularly to

the east where a surface discharge contributes toward the

creation of a swampy area. In the western part of the base,

the surface soils are sandy and infiltration of precipitation

is expected to be high. This infiltration may directly re-

charge the shallow aquifer.

0 The primary regional aquifer, the Cretaceous aquifer, underlies

Robins AFB at a depth of about 40 to 50 feet and extends to a

depth of approximately 650 feet below the surface. It consists

of sand with a few clay lenses interspersed throughout its

thickness.

o Robins AFB obtains its water supply from twelve wells distri-

buted over the installation. The City of Warner Robins has a

separate system consisting of 11 wells, located throughout the
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city. All wells are drilled into the Tuscaloosa Formation of

the Cretaceous aquifer.

fl0 Recharge for the Cretaceous aquifer occurs west of Robins AFE

where the Providence sand outcrops at the surface. Some re-

charge may also occur beneath the base as some interconnection

between alluvial and underlying deposits may occur.

o Area precipitation rates (44.1 inches per year) are higher than

potential evapotranspiration rates (42 inches per year).

0 Approximately 1200 acres of wetlands in the form of an unim-

proved river swamp system are located on the east side of the

base. The wetlands are known to harbor two species of animals

listed by the Federal government as threatened or endangered;

American alligator and the red-cockaded woodpecker.

Fron these major points, it may be seen that the potential for the

generation and migration of contamination caused by past waste disposal

practices is high. The presence of shallow ground-water contaminants

has been documented near landfill No. 4 (LETCO, 1980). Although the

production wells located on the base are several hundred feet deep, some

R degree of interconnection between upper and lower aquifers potentially

could occur. Information obtained from base production wells and from

ground-water monitoring data (LETCO, 1980) indicate that the base is

located in a ground-water discharge area; i.e. the hydraulic gradient is

upward. However, the production wells will alter this gradient within

their particular zone of influence and may induce the downward movement

of leachate. on the eastern edge of the base, some migrating contami-

nants may be transported in shallow ground-water flow and discharged at

the surface into the swamp.
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CHAPTER 4

FINDINGS

To assess hazardous waste management at Robins Air Force Base,

waste generation and disposal methods were reviewed. This chapter

summarizes the hazardous waste generated by activity, describes waste

* disposal methods, identifies the disposal sites located on the base, and
-. evaluates the potential for contaminant migration.

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 methiods. This review consisted of inter-

views with base employees, a search of files and records, and site

inspections.

I The source of most hazardous wastes on Robins AFB can be associated

with one of the following activities:

0 Industrial shops

0 Fire protection training

o Pesticide utilization

o Fuels management

The following discussion addresses only those wastes generated on

base which are either hazardous or potentially hazardous. In this

discussion a hazardous waste is defined as hazardous by the

Comprehensive Environmental Response, Compensation, and Liability Act of

1980 (CERCLA). A potentially hazardous waste is one which is suspected

of being hazardous although insufficient data are available to fully

characterize the waste material.
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Industrial Shops

The industrial operations at Robins AFB can be divided into two

major groups as follows: The Directorate of Maintenance and other base

facilities or tenant organizations. Five major divisions embody the

majority of the shop activities for the Directorate of Maintenance. The

divisions include the Aircraft Division, Plant Management Division,

Airborne Electronics Division, Quality Division and Industrial Products
Division. A principal source of waste materials generated at Robins AFB

has been the Directorate of Maintenance areas.

Other base maintenance support activities include the industrial

shops from the Directorate of Distribution, the 2853rd Air Base Group,

the 2853rd Civil Engineering Squadron, the 5th Combat Communications

Group, the 19th Bombardment Wing, and the 1926th Communication

Installation Group. These industrial operations include primarily

vehicle, electrical and aircraft m~aintenance and repair.
In order to identify those shops which handle hazardous materials

and/or generate hazardous waste, a review was made of the Bioenvironmen-

tal Engineering Services Division shop files. The results of this file

review are shown in Appendix D, Master List of Industrial Shops.

For those shops identified that handled hazardous materials or

* generated hazardous waste, key personnel within the Directorate of

Maintenance and other base maintenance support functions were inter-

viewed. A timeline of disposal methods was established for major wastes _

generated. The information from the interviews with base personnel and

base records is summarized in Table 4.1. This table shows the building
* locations as well as the waste material names, waste quantities, and

disposal method timeline.
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From the early 1940's to approximately 1965, many ignitable waste

chemicals and petroleum compounds were burned in fire protection train-

ing pits during training exercises. Waste solvents were burned in the

fire protection training pits through approximately 1955, then the base

began disposal of the material through resale or reuse. Rinse water

from the plating and painting operations were previously discharged to

- the storm sewer. Cyanide solutions from the plating facility were

discharged to the sanitary sewer system.

Burning of ignitable and other chemical waste in the fire protec-

tion training pits was decreased about 1965 due to air quality cons-

iderations. An industrial waste treatment system became operational in

1964 and expanded in 1969. Treatment began of waste streams from

facilities such as the Electroplating Shop and the Corrosion Control

Shop which had previously discharged to the storm sewer or sanitary

sewer. A sludge lagoon was also constructed in the mid-1960's to

dispose of industrial waste treatment plant sludge. Many types of waste

chemicals and chemical sludges were also disposed of in the sludge la-

goon. Paint residue, thinners and paint skimmings were typically dis-I posed of in the on-base landfills. Petroleum products were sold by DPDO

beginning in approximately 1965.

In 1978, the on-base disposal of all hazardous solid wastes and

most non-hazardous solid waste was discontinued. Solid wastes were

3 disposed of off-base by contract disposal. New industrial waste treat-

ment plant sludge disposal facilities were also completed and started up

-* about this time.

Fire Protection Training

The Fire Department has operated four fire protection training

areas since 1943. These areas were used for practice exercises where

petroleum based fires are set and then extinguished. The following list

gives specific designation for the areas and their approximate period of

use (See Figure 4.1).

Fire Protection Training Area Period of operation

NO. 1 1943-mid 1950's

No. 2 Mid 1950's-mid 1960's

No. 3 Mid 1960's-1969

No. 4 1969-present

4-9
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In the past, the conon mode of operation was f or the Fire Depart-

ment to dump drums of contaminated fuel, oil, solvents, and ignitable

chemicals on previously water saturated ground. The area was repeatedly

ignited and extinguished during each exercise until it would no longer

burn. This was the standard procedure until air pollution control regu-

lations became more stringent in the mid 60's. These regulations cur-

* tailed the number of exercises and required the use of only uncontami-

nated JP-4 (less than 10 percent contaminants).

High pressure water was used to extinguish fires at Robins AFB

until the introduction of protein foam in 1950. The protein foam was

replaced in 1972 by the AFFF as an extinguishing agent for fire fighting

training exercises.

Fire Protection Training Area No. 1

Fire protection training area No. 1 was located in the general

vicinity of landfills No. 1 & No. 2, near the POL bulk storage area,

however, the exact location of fire protection training area No. 1 could

not be determined. This area was an unlined pit surrounded with earthen

dikes and was used twice a week from 1943 until the mid 1950's.

5 Fire Protection Training Area No. 2

Fire protection training area No. 2 was actually a number of sites

in the general area of Lake Luna as shown in Figure 4.2. These sites

were used from the mid 1950's until the early to mid 1960's. During

this period the Fire Department did not use a pit but conducted training

exercises on open sites. Operating procedures included saturating the

ground with water and then burning various flammable materials or chemi-

cal wastes.

Fire Protection Training Area No. 3

Fire protection training area No. 3, was another diked, unlined

pit. This area was located close to the present site (No. 4), as shown

in Figure 4.3. The site was operated from the early 1960's until the

- construction of the present training area in 1969. As previously men-

tioned, air pollution regulations curtailing the number of exercises and

* - requiring the use of only uncontaminated fuel became effective during

this period.
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Fire Protection Training Area No. 4

The current site, fire protection training area No. 4, is a con-

crete lined, diked pit located in the SAC area as shown in Figure 4.3.

Permanent fuel tanks with gravity feed were also installed during con-

struction. Training exercises are limited to twice per quarter using

uncontaminated JP-4.

Pesticide Utilization

Pest control has been an on-going program since the inception of

Robins AFB. The Entomology Shop initially administered the pest control

program while the grounds and pavements shcp was responsible for weed
control. In 1967, the two programs were combined and the Entomology

Shop became responsible for both programs. The Entomology Shop has

always been located in building 295 and the chemical storage areas have

been situated in the facilities neighboring the shop. Grounds and

pavements has been located in the same compound as Entomology occupying

facilities 294 and 286.

The pesticide program entails routine and specific job order

spraying. Both truck-mounted and hand-held sprayers are utilized. A
listing of the pest and weed control chemicals presently on hand is

included in Appendix C. Standard procedures include mixing and using

all pesticides immediately or storing any residual mixtures for use

within 15 to 30 days. In 1966, a wash rack was constructed in an area

adjacent to the Entomology Shop to rinse empty containers and spray w

equipmuent. Water collected in the wash rack is stored in an underground

tank. The water is routinely pumped and used as make-up water for

chemical mixing. Prior to the wash rack installation, Entomology Shop

'0 personnel interviewed stated that excess herbicides were usually sprayed

on the adjacent lot. Empty pesticide containers are presently triple

rinsed, punctured or crushed and disposed along with the base refuse.

It was indicated by several base personnel that a one time quantity

of pesticide, approximately 40 tons, had been disposed in Landfill No.-

2. It is suspected that the material was a mixture of clay or aggregate

with 1.5 to 10 percent granular malathion used for aerial spraying to

control mosquitoes and gnats. Further investigation revealed that the

'0 disposal operation would likely have occurred prior to 1964.
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In October 1979, 55 gallons of DDT solution leaked from a drum

stored in a gravel section of the chemical storage area adjacent to

building 295, (Figure 4.4). The Bioenvironmental Engineering Services

Division collected soil samples from the site and the drainage paths

from the storage area to determine the extent and degree of migration of

the DDT (SGB, 1980). Soil under the gravel was found to be primarily a

sandy loam. The chemical analyses were conducted by USAF OEHL, Brooks

AFB, TX and are summarized below:

-Location Concentration DDT in ppm

Surface of soil under pallet 2144

Crystalline material from pallet 55

Soil sample V"-10" under surface 7600

Soil sample 180 under surface 6760

10' west of pallet 1124

Surface - east runoff ditch 135

Drainage ditch at entrance to storm sewer 3

The area at the leak site has since been covered with an asphalt pad

incorporating a four inch high curb along the perimeter. This area

continues to serve as the drummed chemical storage area for the

entomology shop.

Fuel Management

The Robins AFB Fuels Management storage system consists of numerous

under-ground and above-ground storage tanks in various locations

throughout the base. A description of major fuel, oil and chemical bulk

storage capacities is summarized in Table 4.2. These include JP-4, DF-2

(distillate fuel), MOGAS, AVGAS, solvents, oil and other chemicals.

*Bulk storage of fuels is located in the fenced POL tank area. The JP-4

tanks in the bulk storage area are supplied by a four inch diameter

*steel pipe running from the Standard Transmission Corporation tank farm

located north of the base on Georgia Highway 247. An eight inch

diameter steel line supplies JP-4 to the SAC area from the POL storage

area. The POL storage area was paved with concrete some time between

1978 and 1979. Prior to this time the containment dikes were tarred and

the rest of the ground surface was covered with gravel.

Fuel storage tanks have been cleaned every three years and 1 to 50

gallons of sludge per tank was removed during cleaning. Until 1975, the
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TABLE 4.2

SUMMARY OF MAJOR FUEL, OIL AND CHEMICAL STORAGE CAPACITIES

Robins Air Force Base

No. of maximum Tank Minimum Tank Total Storage
Item Tanks Volume Volume Volume

(gals.) (gals.) (gals.)

JP-4 20 788,739 48,770 2,909,369

MOGAS 4 17,387 9,988 58,771

*Fuel Oil 4 1,063,223 2,018 1,115,189

AVGAS 1 24,4)3 24,493 24,493

JPTS 1 24,963 24,963 24,963

Aluminum Sulfate 1 5,250 5,250 5,250

Usodium Hydroxide 1 16,000 16,000 16,000

Sulfuric Acid 1 16,000 16,000 16,000

Oil, Phillips 220 1 30,000 30,000 30,000

Solvents 1 1,400 1,400 1,400

Calibration Fluid 1 5,000 5,000 5,000

Note: Information obtained from Robins AFB Oil and Hazardous
Substances -Pollution Contingency Plan, 30 September 1981.
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sludge was dumped next to the cleaned tank, the area was roped of f and

the sludge allowed to weather. Sludges removed from the tanks are now

disposed of off-base by contractor service through DPDO.

Spent fuel filters were placed in buckets to allow the fuel to

evaporate. After the fuel filter has sufficiently weathered it was

* discarded into a dumpster to be disposed of with the general refuse.

Interviews with base personnel indicated there have been three

major fuel spills on the base. A leak of an undetermined amount of JP-4

occurred from the four inch diameter supply line about the mid 1960's.

The leak was located north of the POL bulk storage area by landfill

No. 1. After the pipeline was repaired the pipe trench was closed and

no attempt was made to recover the JP-4 that was spilled. JP-4 has been

* found in pipe trenches and other excavations in this general area on a

regular basis since the leak occurred.

A second major spill of JP-4 occurred in the early 1970's. An

estimated 60,000 gallon of fuel overflowed a tank in the POL storage

area. The containment dike valve was left open and the fuel flowed into

the drainage ditches leading to Horse Creek. Only a small portion~ of

the spilled JP-4 was recovered. Contaminated soil in the affected area

of the sump was excavated and removed.

A third JP-4 spill occurred in May of 1978 when approximately 1,000

gallons of fuel overflowed a tank in the storage area. This spill was

contained and recovered.

Numerous small leaks were mentioned in the interviews along the

four inch diameter JP-4 supply line and the eight inch diameter SA.C JP-4

supply line. These pipelines were originally installed without cathodic

protection and were susceptible to corrosion. Most of the pipe has been]

replaced and protection has been installed during the replacement ef-

fort.j

DESCRIPTION OF PAST ON-BASE DISPOSAL METHODS

Prior to 1977, many waste materials generated at Robins AFB were

disposed of or treated on the base by landfilling, burning in the fire

protection training pits, or discharged to the sludge lagoon or in--

dustrial wastewater treatment plant. The collection and on-base trans-

portation of liquid waste solvents from a portion of the various base
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organizations has been a contract service from 1974 to 1982. The con-

tractor has been responsible for emptying and cleaning various de-

greasing vats, solution tanks and paint booths and containerizing the

waste material. He was also responsible for transporting the waste from

the on-base industrial facility to the on-base waste holding area. The

waste holding area was located in the vicinity of industrial waste

treatment plant No. 1 and Landfill No. 4 frcm approximately 1965 through

1979. From 1965 to 1974, base employees performed these services.

Since 1980, the Defense Property Disposal Office (DPDO) has been

responsible for disposal of hazardous wastes. DPDO has awarded one year

* contracts that require the contractor to load and transport the mater-

ials for off-base reprocessing or disposal.

The on-site facilities which have been used for management and

disposal of wast~j can be categorized as follows:

0 znfil

0 Waste Dumps

0 Sludge Lagoon

o Hazardous Waste Burial Sites

o Low Level Radioactive Waste Sites

0 Industrial Wastewater Treatment Plant

0 Sanitary Wastewater Treatment Plant

0 Storm Severs (Oil/Water Separators)

o Refuse Incineration

The types of waste management facilities are discussed individually in

the following subsections.

Landfills

- On-base landfills have been used for disposal of non-hazardous and

hazardous solid wastes at Robins Air Force Base. Landfills were oper-

ated at four locations on the base as shown in Figure 4.5. Table 4.3

-~ contains a summary of pertinent information concerning each landfill

disposal site. Since 1978, solid wastes have been hauled off-base and

no landfills were operated on the base.

Landfill No. 1

Landfill No. 1 is located, as shown in Figure 4.6, near the south

end of the runway, between the fuels management (POL) tank farm and

Second Street. The site was operated from 1946 to 1951, encompassing an
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area of approximately two acres. The landfill was a trench and fill

operation with daily cover of bottom ash from the boiler. The area had

been previously filled with a sandy loam. Trench depths of 20 feet

penetrated the fill material and sometimes extended below the water

table requiring pumping when equipment had to operate near the trench

bottom. General refuse from the base and housing areas was the primary

material landfilled. Disposal of chemicals in the landfill was not

standard procedure, however, some industrial wastes may have been placed

in this landfill. An impact test facility sled was constructed on the

* site after landfill was closed. During construction of the sled, JP-4

seeped into the excavation that had been dug in the landfill. The

source of the fuel may have resulted from a previous leak in the 4-inch

diameter fuel supply line. Apparently, portions of the landfill con-

tained JP-4 from the leaking supply line. The landfill is closed and

the area is covered with soil and has established grass. During visual

inspection of the site a green colored leachate was noted flowing from

an eroded section on the northwest slope of the landfill. The site is

800 feet from a drinking water well and 4500 feet from the base

S boundary.

Landfill No. 2

Landfill No. 2 is located, as shown in Figure 4.6, east of the

first site, across Second Street. This fill encompasses approximately

22 acres and was in operation from 1951 to 1963. Operation of landfill

No. 2 was similar to No. 1, and included trenching into a previously

* filled area with daily cover of boiler bottom ash. The trench depths of

20 feet also penetrated the water table. Landfill No. 2 had a burning

- face on the west side of the site for disposing of scrap lumber from the

base. Disposal material in landfill No. 2 included general refuse and

moderate quantities of industrial wastes. Information obtained from

interviews with base personnel revealed that in the early 1960's, forty%

tons of off-specification pesticide was buried at this site '-lay or

aggregate and 1.5 t 0 percent granular malathion). The site is closed

and is covered with soil and vegetation has been established. An in-

spection of landfill No. 2 revealed some ponding of rain water on the

top of the site. A drainage stream is located in the southwest corner
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* of the site. Landfilling occurred on both sides of the drainage stream.

* This site is approximately 2200 feet from a drinking water veil.

Landfill No. 3

Landfill No. 3 is located, as shown in Figure 4.7, in the south-

eastern part of the Robins AFB property near Lake Luna. The site was

operated in 1964, primarily to fill a swampy area. Total area of the

fill is approximately 2 acres. General refuse was deposited followed by

a daily cover of sandy loam. Fire protection training exercises were

conducted around the landfill site. The landfill is closed and the area

has an established vegetation cover and a baseball field is built over

Landfill No. 4

*Landfill No. 4 is located, as shown in Figure 4.8, near landfill

No. 2, southeast of the industrial waste treatment plant addition. The

f ill was operated from 1965 to 1978, encompassing approximately 45

acres. Landfill No. 4 was the last on-base disposal site for solid

waste. General refuse was deposited into the swamp and covered daily

with a sandy soil. Little or no boiler bottom ash was used as cover due

to the conversion of the boiler system to natural gas in 1966. There

was occasional dumping of industrial wastes in this landfill throughout

its life. The site is now covered with a sandy soil loam and partially

established vegetation. This site is approximately 2200 feet from a

drinking water well and is located adjacent to drainage ditches which

flow to Horse Creek. From 1976 to 1979, approximately 1500 drums of

waste material were stored at the west end of the landfill. A ground-

* water monitoring study was conducted around Landfill No. 4 and the

sludge lagoon (LETCO, 1980). The results of this monitoring program

indicate the presence of contaminants in the shallow aquifer has

occurred downgradient of the site.

Waste Dumps

Four sites on-base were used for general refuse and landscape

trash. The general locations of the w-~ste dumps are indicated on Figure

4.9. Waste dump No. I and 2 were operated from early 1942 through 1946.

0 The exact method of operation of the waste dumps was not determined. It

is speculated that refuse was surface dumped at these sites and burned-

when it began to accumulate. No daily cover was probably applied,

* 4-24
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however, both waste dump No. 1 and No. 2 have been given a final cover.

Waste dump No. 3 and No. 4 are currently active sites where pri-

marily landscape refuse has been disposed. Portions of these areas are

covered with soil. Small quantities of paint cans, construction

material wastes, automotive filters and oil cans, tires, and empty fire

extinguisher agent containers were observed during a visual inspection.

No hazardous wastes were found at these sites.

Sludge Lagoon

A sludge lagoon was used for disposal of industrial wastewater

treatment plant sludges from approximately 1962 until its closure in

1978. The lagoon emcompassed approximately 1.5 acres located on the

north end of Landfill No. 4 (Figure 4.8). The lagoon was an unlined,

diked pit with the bottom excavated below the water table level.

Sludges (2-5 percent solids) from both industrial waste treatment plants

were dumped into the lagoon. Sludge from industrial waste treatment

plant No. 1 contained some phenols and oils. Industrial waste treatment

p lant No. 2 treated waste water from metal plating operations and the

sludges contained cyanide, chrome, and other heavy metals. Other in-

* dustrial wastes such as paint removers, solvents, hydraulic fluids, and

oils were occasionally disposed of in the sludge lagoon.

* The sludge lagoon was closed in 1978 when the sludge dewatering and

disposal building was started up. The lagoon is now covered with sandy

loam soil which also covers Landfill No. 4. The lagoon is approximately

2200 feet from a drinking water well and 5200 feet from the nearest base

boundary. The ground-water monitoring program recently conducted in-

dicated the presence of contaminants in the shallow aquifer downgradient

of the sludge lagoon.

Hazardous Waste Burial Sites -

In January 1976, approximately 240 aerosol cans of DDT with py-

7 rethrin were disposed by burial on the south portion of the base (Figure

4.10). Several sections of 30 inch diameter reinforced concrete pipe 48

inch in length were used as containers. These sections were placed

vertically in a trench then capped at the bottom end with concrete. The

aerosol cans were placed in the pipe sections. Each pipe section was

capped at the top end with concrete for a secure closure. The trench

was filled and 24 inches of natural earth cover was placed over the pipe

. 40 4-28
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sections. Similar procedures were used at this same location for dis-

posal of two containers of mercury contaminated material and one con-

tainer of a small amount of PCB material in April 1976. Approximately

15 gallons of wastes contaminated with mercury were disposed at this

location in April 1977. The waste material was placed in plastic bags,

then placed in metal containers. The containers were placed in addi-

tional plastic bags, then were encapsulated with six inches of concrete

prior to final burial. No indication of further waste disposal at this

site was determined from the base records and personn31 interviews.

Laboratory chemicals which had exceeded their recommended shelf

life were buried in two unlined pits in the southeastern end of the base

sometime between 1962 and 1964. This was a one time disposal of old

battles, canisters and jars of a variety of laboratory chemicals from

the base storage. The disposal site is believed to be in the vicinity

of Luna Lake by the dog kennel, however, an exact location could not be

determined.

Low Level Radioactive Waste Sites

Low level radioactive wastes have been generated on-base from -

instrument repair work and washdown of radioactive aircraft. The

disposal sites for these wastes occurred in the locations shown in

Figure 4.11 and are described below.

The radioactive waste (solid) disposal site, facility number 8315,

is located, as shown in Figure 4.12, on the southeast corner of the base

along P erimeter Road south of the firing range. It is comprised of a

concrete vault buried approximately six feet below the ground surface.

4 A locked chain-linked fence with two barbed wire strands surrounds the

disposal area. Two signs are posted on the fence designating the area

7 as a "Radiation Hazard Area". The site was used in the early 1950's for

disposal of low-level solid radioactive wastes such as old radium dials,

contaminated radioactive brushes, election tubes and spark gaps. Soil

samples collected within and adjacent to the burial area have been

analyzed annually. The 1980 soil analyses are presented in Table C.13

(Appendix C). The area was last surveyed with a beta/gamma radio-

* activity detector in September of 1981. Radiation levels did not exceed

0.03 mr/hr above a background of 0.01 mr/hr; indicating radioactive-
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-: materials are present, but do not result in radioactivity levels

hazardous to human health.

* Two open radioactive aircraft wash areas were utilized at Robins

AME for decontamination caused by airborne fission products. Wash area

* - No. 1 was located east of the SAC ordinance area. This area was used in

1956 to decontaminate one aircraft. The aircraft was positioned off of

MP the taxiway onto a grass area for washdown. The area was restricted

after washing until monitoring for levels of radioactivity indicated

only background amounts.

* Similar washdown operations occurred in area No. 2. Approximately

four aircraft were decontaminated at this location during 1957. Similar

* -. area restrictions and monitoring were initiated until only background

levels of radioactivity were detectable.

Two underground storage tanks (wash area No. 3) located adjacent to

the east side of building 58, were designed to collect washdown from

aircraft that also may have been contaminated by airborne fission pro-

ducts. The contents of these tanks were sampled in 1978 and found to

contain water contaminated with zinc, iron, low level radiation and a

surfactant. The east tank also contained a stratified upper layer

mixture of a petroleum base solvent and a compound similar to methyl

ethyl ketone. The solutions were probably generated around 1963 during

a washdown operation. During interviews with the Bioenvironmental

Engineering Services Division personnel, it was learned that these tanks

were pumped out in 1978 and the water was discharged to the wastewater

treatment plant at a predetermined, dilution ratio.

Industrial Waste Treatment Plants

- - The first industrial waste treatment at Robins AFB began in 1960

with batch treatment of cyanide wastes. The treated wastes were com-

bined with treated sanitary sewer wastes and discharge to Horse Creek.

L= Prior to this many aqueous industrial wastes may have been neutralized,

diluted and discharged to the storm sewer system.

* The first industrial waste treatment plant was built in 1964 pri-

marily as an air flotation system for removal of oils and phenols. In

V 1971, the plant was upgraded to provide treatment for reduction of hexa-

valent chromium, neutralization, and coagulation/precipitation of heavy
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metals. Industrial waste treatment plant No. 1 treats all the indus-

trial waste from the base except the plating shops, and includes wastes

from aircraft stripping operations and washdown. The wastewater con-

tains oils, phenols, chrome, paint residues, solvents and alkaline based

stripping materials. Sludge from the treatment plant was discharged in-

to the sludge lagoon until its closure in 1978. Sludge has been de-

watered and placed in the sludge disposal building since 1978. Effluent

from industrial waste treatment plant No. 1 flows through a sanitary

waste trea.ment facility for biological oxidation of residufl phenols.

Industrial waste treatment plant No. 2 was built in 1969 to treat -_i

the base plating shops wastes. Influent is typical plating waste and

includes high levels of chrome, cyanide and heavy metals. Sludge from

the clarifier underflow of this facility was also disposed in the sludge

lagoon until its closure in 1978. Since then the sludge has been de-

watered and placed in the sludge disposal building.

The sludge dewatering and disposal facility was built in 1978 as

part of the closure of the sludge lagoon. The disposal building is

completely enclosed with a concrete floor. Decant from sludge dewa-

tering (plate and frame pressure filter) is returned to industrial waste

treatment plant No. 1. The sludge disposal building was designed for a

total dry sludge storage volume of 9,323 cubic yards and an estimated

life of 10 years at current sludge generation rates. The locations of

the waste treatment facilities are shown in Figure 4.13.

Sanitary Tastewater Treatment Facilities

Domestic sewage has been treated on-base since 1942 by a single

* stage trickling filter system located in the area of industrial waste

treatment plant No. 1. This sanitary treatment facility discharges

treated effluent to a tributary of Horse Creek. The sludge generated

from this treatment facility was applied to various land areas on-base.

This system may have received wastewater streams containing phenolic and

non-phenolic paint strippers from the mid 1940's to 1965. Also this

system may have received batches of partially or completely treated

cyanide baths from the electroplating operations on-base during the same

period.
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An additional sanitary wastewater treatment plant was operational

from 1943 through approximately 1979. In 1973 this facility was up-

graded from a primary to a secondary treatment facility. This facility

* is located off Hannah Road near Seventh Street. It is believed that

this plant received little or no industrial waste streams. This faci-

lity is now used only as a pumping station. The locations of the waste

treatment facilities are shcii in Figure 4.13.

Storm Sewer Systems

The storm sewer systems on-base consist primarily of concrete

conduits or open-channels which direct drainage towards tributaries of

Horse Creek. The systems in the areas of aircraft maintenance functions

received some discharges of wastes from maintenance activities from the

mid 1940's through the early 1970's. In the mid 1970's, oil/water

separators were installed in many of the systems. A list of these units

is shown in Table 4.4.

Refuse Incineration

General refuse from the base was disposed of by incineration in the

late 1940's. The incinerator was located west of landfill No. 4. Ash

from the incinerator was buried in landfill No. 1. The operation was

discontinued in the early 1950's and the refuse went directly to the

landfill for disposal.

EVALUATION OF PAST DISPOSAL ACTIVITIES AND FACILITIES

The review of past operation and maintenance functions and past

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

cation of 13 sites containing hazardous waste materials and having the

potential for migration of contaminants. other sites were reviewed and

eliminated from further evaluation based on the logic presented in the

decision tree shown in Figure 1.1.

4 The 13 sites have been assessed using a hazardous assessment rating

* methodology (HARM) which takes into account characteristics of potential

receptors, waste characteristics, pathways for migration and specific

characteristics of the site related to waste management practices. The

a details of the HARM procedures are presented in Appendix G and the re-

sults of the assesment are summarized in Table 4.5. The rating system

is designed to indicate the relative need for follow-on action. The

4-36



TABLE 4.4

SSUMMARY OF ON-BASE OIL/WATER SEPARATORS

Separator Date Building
Number Installed Location Description

0-01 1972 23 North Side
0-02 1978 30 Noise Suppressor N.E. Corner
0-03 1969 33 East of Pad

. 0-04 1970 47 West Side
0-05 1967 48 East Side
0-06 1967 49 East Entrance
0-07 1954 628 West Side ALC
0-08 1976 656 N.W. side
0-09 1975 959 (Gray Eagle Unit)
0-10 1979 979 S.W. Side

* 0-11 1977 377 East Side (Fire Dept.)
- 0-12 1952 318 East Side (Land Fill)

0-13 1956 194 S.E. of Bldg. 153 on Parking Ramp
0-14 1964 302 East End of WashrackS 0-15 1960 67 N.W. Side
0-16 1960 67 North Side
0-17 1975 85 North Side
0-18 1960 76 N.E. Corner
0-19 1960 82 North Side
0-20 1962 52 South Side
0-21 1962 52 North Side

- 0-22 1963 190 North Side

* 0-23 1963 190 N.E. Holding Tank
0-24 1963 196 North of Bldg. 192 (POL)

* 0-25 1963 196 Area near Bldg. 73 (POL)
0-26 1960 79 Adjacent to Washrack

4 -27 1979 PB64 Outside Flight Line Area along 1st St.
-- -28 1974 922 BX Service Station

0-29 1979 979 Washrack
0-30 1980 184 Aero Club/Aircraft Parking Lot

- 0-31 1967 985 Base Hobby Shop
: - 0-32 1963 109 Fire Department

:4 " 0-33 1951 93 Paint Storage (inactive)

SOURCE: Bioenvironmental Engineering Services Division Files, verified and updated by CES
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information presented in Table 4.5 is intended as a guide for assigning

priorities for further evaluation of the Robins NFB disposal areas

1. n(Chapter 5, Conclusions and Chapter 6, Recommendations). The rating

forms for the individual waste disposal sites on Robins AFB are pre-

sented in Appendix H. Photographs of some of the key disposal sites are

contained in Appendix E.

4
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CHAPTER 5

CONCLUSIONS

The goal of Phase I of the IRP is to identify the potential for

* - environmental contamination from past waste disposal practices at Robins

AFB and to assess the probability of contaminant migration. The con-

clusions given below are based on the assessment of the information

* --collected from the project team's field inspection, review of records

* and files, interviews with base personnel, past employees and state and

local government employees and review of the environmental setting.

Table 5.1 contains a summary of HARM scores for sites at Robins AFB.

1) The sludge lagoon has a high potential for migration of con-

taminants. This lagoon was used from approximately 1962 through

1978 to dispose of sludges from the industrial waste treatment

plants. Sludges and industrial wastes from other industrial

operations on-base were also disposed of in this lagoon. The

results of a recently conducted ground-water monitoring program

* (LETCO, 1980), indicated contamination of the shallow aquifer

down-gradient of the site. The lagoon is approximately 2,200 feet

from a drinking water well and 5,200 feet from the base boundary.

The lagoon was constructed in a former swamp area and the bottom

4 extends below the water table. A stream flows adjacent to the

lagoon site and standing water conditions commonly occur near the

lagoon site. This site received a rating score of 77.

2) Landfill No. 4 has a high potential for migration of con-

~ 4 taminants. This landfill was utilized from 1965 through 1978 for

disposal of general refuse rcnd significant quantities of industrial

wastes. The results of a ground-water monitoring study (LETCO,

1980) indicate contamination of the shallow aquifer downgradient of

the site. Landfill No. 4 is located approximately 2,000 feet from

a drinking water well and 4,800 feet from the nearest base

boundary. The bottom of the landfill is in the ground-water
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TABLE 5.1

PRIORITY RANKING OF POTENTIAL CONTAMINATION SOURCES
ROBINS AFB

Date of overall
Operation Total

Rank Site Name or Occurrence Score

1 Sludge Lagoon 1963-1978 77

2 Landfill No. 4 1965-1978 73

3 DDT Spill (1979) 1979 70

4 Fire Protection Training mid 1950's to 64
Area No. 2 mid 1960's

5 Landfill No. 1 1943-1951 59

6 Landfill No. 2 1951-1953 58

7 JP-4 Spill (1965) 1965 57

8 Hazardous Waste Burial Site 1976, 1977 54

9 Fire Protection Training 1943-mid 1950's 52
Area No. 1

10 Laboratory Chemical early 1960's 51
* Disposal Site

411 Landfill No. 3 1964 47

*12 Fire Protection Training mid 1960's to 45
Area No. 3 1969

13 Low Level Radioactive Waste 1940's to 31
(Solid) Burial Site 1950's
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table. This site is presently closed and covered with sandy loam

and has some vegetation established. Landfill No. 4 was given a

HARM score of 73.

3) The DDT spill (1979) poses a high potential for contaminant

migration. The spill involved a 55-gallon drum which leaked

concentrated pesticide prior to discovery by base personnel. The

* . immnediate area around the spill received significant quantities of

DDT as determined by soil samples taken by the Bioenvironmental

* Engineering Services Division office. The surface drainage pathway

of the spilled material leading to Horse Creek was also sampled and

* contained lower levels of DDT. The remedial action taken consisted

* of covering the contaminated spill site with asphalt material. No

removal of contaminated soil from the spill area or drainage path-

way was reported. This site received a HARM score 70.

4) Fire Protection Training Area No. 2 poses a moderate potential

for migration of contaminants. This area actually consists of

several grade level open burning sites used from the mid 1950's

3 through the mid 1960's. Significant amounts of chemical wastes,

solvents, and paint wastes may have been routinely burned at this

- . site in addition to the petroleum based materials used in each

* exercise. The estimated locations of the burn areas are within

* 1,200 feet to 600 feet of a drinking water well and are within

* 1,200 feet to 2,000 feet from the base boundary. The depth to

* ground water is estimated to be between 20 feet and 25 feet. This

area received a HARM score of 64.

4 5) Landfill No. 1 poses a moderate potential for contaminant

migration. Landfill No. 1 was operated from 1946 to 1957 and may

have received small quantities of industrial wastes as well as

general refuse. During a visual inspection of the site, a green

-- colored leachate was noted flowing from an eroded section on the

northwest slope of the landfill. The landfill may contain JP-4 as

a result of a pipeline leak that occurred in the 1960's. This site

is 800 feet from a drinking water well and 4,500 feet from the base

4 f boundary. Landfill No. 1 is now covered with soil and established

vegetation. This landfill received a HAM&" score of 59.
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6) Landfill No. 2 poses a moderate potential for migration of

contaminants. Landfill No. 2 was used for disposal of general

refuse and may have received moderate quantities of industrial

* wastes from 1951 to 1963. This site is approximately 2200 feet

from a drinking water well and is located adjacent to drainage

ditches which lead to Horse Creek. The distance from the bottom of

the landfill to ground water is estimated to be 5 feet or less.

* This site is closed and covered with soil and vegetation is

established. This landfill received a HARM score of 58.

7) The JP-4 leak (1965) poses a moderate potential for migration

of contaminants. Several incidents of finding JP-4 seepage during

excavations have been reported in the area of the old pipeline leak

specifically around Landfill No. 1. It is believed that a moderate

to large quantity of JP-4 may be floating on the ground water table

down-gradient of the leak -ite. The quantity of fuel spilled and

the quantity remaining on the ground-water table has not been

determined. The JP-,' spill received a HARM score of 57.

8) The hazardous w-ste burial site poses a moderate potential for

migration of contaminants. This site contains moderate amounts of

hazardous wastes. Encapsulation of the wastes in concrete pipes

was completed at the hazardous waste disposal site prior to burial

of the material. The hazardous waste disposal site received a A

HARM score of 54.

9) Fire Protection Training Area No. 1 poses a moderate potential

for contaminant migration. Hazardous materials have been burned in

4 this area along with petroleum materials. The area was operated

from 1943 through 1950. The precise location of Fire Protection

* Training Area No. 1 could not be determined, but it is beli.eved to

be located in or by Landfill No. 2. This site received a HARM

4 score of 52.

10) The laboratory chemical disposal site is believed to pose a

moderate potential for migration of contaminants. This site is

located somewhere in the vicinity of Luna Lake and the dog kennel

4 but the exact location could not be determined. Bottles, canisters

and jars of outdated laboratory chemicals from the base storage
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facility were buried at this site. The disposal site received a

HARM score of 51.

11) Landfill No. 3 poses low potential for migration of con-

taminants. This site was operated in 1964 and is believed to have

- received primarily general refuse and little or no waste chemicals

- for disposal. The site is covered with vegetation and soil.

* Landfill No. 3 received a HARM score of 47.

12) Fire Protection Training Area No. 3 poses a low potential for

contaminant migration. Fire training was conducted in this area

from 1960 through 1969, only petroleum substances were known to be

used in the training exercises. The site received a HARM score of

45.

13) The low level radioactive waste (solid) burial site poses a

fl low potential for migration of contaminants. A concrete vault was

used to dispose small quantities of low-level radiation materials

in the late 1940's and early 1950's. The site is fenced securely

and marked with warning signs. This site received the lowest HARM

score, 31.
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CHAPTER 6

RECOMMENDATIONS

To aid in the comparison of the 13 sites on Robins AFB with those

sites identified in the IRP at other Air Force Bases, a hazardous

assessment rating methodology (HARM) was developed. Of primary concern

at Robins AFB are those sites with a high potential for contaminant

* migration and with HARM scores greater than 65. These sites require

further investigation in Phase II. Sites of secondary concern are those

with moderate potential for contaminant migration and have HARM scores

from 50 to 64. Further investigation at these sites is recommended. No

further monitoring is recommended for those sites with low potential for

migration of contaminants (scores from 0 to 49) unless data collected

ft from other locations indicate a potential problem could exist at one of

these sites.

* The following recommendations are made to further assess the poten-

tial for contaminant migration from waste disposal areas at Robins AFB.

* The recommended monitoring program for Phase II is summarized in Table

* 6.1.

1) Landfill No. 4 is considered to have a high potential for migration

of contaminants as demonstrated by the contamination of the shallow

ground water down-gradient of the site. The recommended monitoring at

this site is intended to define Lhe extent of contamination and help

determine remedial measures.

Geophysical survey techniques are recommended to help map the con-

taminant plume and further define site geology. The swamp area may

* restrict the performance of geophysical survey techniques.

* A revised ground water monitoring program is recommended to deter-

mine plume configuration, depth of contamination, and concentration of

contaminants. The monitoring program should consist of the following:

o Evaluate the existing down-gradient monitoring wells along

Hannah Road to determine their condition. The wells are
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constructed of polyvinyl chloride (PVC) pipe and some of the

organic contaminants such as methylene chloride will react with

the PVC. Use these wells if no distortion or sofening of the

* PVC is noted. If PVC deterioration is observed, then construct

* new monitoring wells with Tef lon0, stainless steel, or other

inert material.

0 Establish three wells in deeper zones above Hannah Road, to

depths of 50, 75 and 100 feet, respectively. These wells can

be used to evaluate vertical migration of contaminants. Moni-

tor for the parameters in List A, Table 6.2. If contamination

is found at 100 feet, then deeper wells should be constructed

to define the depth of the plume. The material for well con-

struction should be determined from the previous evaluation.

0 Establish an up-gradient well nest west of Landfill No. 4 and

other sources of contamination. The ground-water should be

sampled at 25, 50, 75 and 100 feet. Monitor for the parameters

* in List A, Table 6.2. The existing up-gradient well is in an

area down-gradient of another potential source of contamination

(Landfill No. 2). Therefore this well is not representative of

background conditions.

0 Establish eight monitoring wells down-gradient at the landfill

perimeter, capable of sampling to depths of 25, 50, 75 and 100

* feet. These wells should be constructed of stainless steel or

Tef lone since deterioration of the existing perimeter wells

constructed of PVC has already been observed. Monitor for the

4 parameters in List A, Table 6.2.

0 AIbandon and seal the existing up-gradient and perimeter moni-

toring wells in accordance with Section 391-3-2. 13 of the

Georgia Ground Water Use Act of 1974.

o Monitoring wells should be established to determine the

furthest edge of the ground-water contaminant plume. This may

be difficult to achiave in the swamp area. Samples should be

anla~zed for the parameters in List A, Table 6.2.

*2) The sludge lagoon is also considered to have a high potential forJ

migration of contaminants as demonstrated by the contamination of the

shallow ground water down-gradient of the site. Landfill No. 4 and the
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~I. sludge lagoon are too close to each other to monitor separately, there-
fore, the program described for monitoring Landfill No. 4 will include

the sludge lagoon.

3) The DDT spill (1979) site has a high potential for contaminant

* migration. Sampling has shown that the soil around the site is con-

taminated with DDT. The contaminated soil should be removed and re-

placed with fill material then the area paved to prevent infiltration.

Sampling and analyses for DDT should be performed to verify clean up of

the site.

4) The Fire Protection Training Area No. 2 is considered to have a

moderate potential for migration of contaminants. The exact location of

this site was not clearly defined by the records search project there-

fore part of the monitoring will be aimed at identifying the pit loca-

tion. Collect soil borings in and around the suspected area of the old

pits (100 ft. by 200 ft., 15 in the general pit area and 1 outside the

area). The borings should be on a 50 foot grid, ten feet deep with soil

samples taken at regular intervals and at any interface. Analyses

fl should be performed on water extractions and then analyzed for the

parameters in List B (Table 6.2).

*5) Landfill No. 1 is considered to have a moderate potential for

contaminant migration and monitoring is recommended. Geophysical survey

* techniques are recommended to identify any JP-4 in or around the site.

If the geophysical survey is not affective, then install six monitoring

wells (PVC) into the top of the water table down-gradient of the

landfill and sample for floating oil. Samples of any leachate stream(s)

should be collected and analyzed for the parameters in List A, Table

6.2.

6) Landfill No. 2 is considered to have a moderate potential for

migration of contaminants and monitoring of this site is recommended.

~' ~ One upgradient and three downgradient monitoring wells (Schedule 40 PVC)

should be constructed in the uppermost aquifer and the shallow ground

water should be monitored for the parameters in List A, Table 6.2.

7) The area around the JP-4 leak (1965) is considered to have a

moderate potential for migration of JP-4 and monitoring down-gradient of

the site is recommended. Geophysical survey techniques may be effective
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f or defining JP-4 floating on top of the water table. If the geo-

physical survey is not effective then install six monitoring wells (PVC)

into the top of the water table down-gradient of the leak and sample for

floating material. This monitoring should be done jointly with moni-

toring for Landfill No. 1.

8) The hazardous waste burial site has a moderate potential for

contaimiriant migration. One up-gradient and two down-gradient monitoring .

wells are recommended at this site. The wells should be constructed of

Schedule 40 PVC and the ground water should be sampled and analyzed for

the parameters in List B, Table 6.2. -

9) The Fire Protection Training Area No. 1 has a moderate potential

for contaminant migration. Since this site is believed to be located in

or around Landfill No. 2, it will be included as part of the monitoring

of Landfill No. 2.

10) The laboratory chemical disposal site is considered to have a

moderate potential for contaminant migration. The exact location of

this site could not be determined by the records search project. Since

some of the materials were disposed of in metal containers, geophysical

surveys techniques may be effective in identifying the location. The

waste were reported buried on the south side of Luna Lake near the dog

kennels. If the site is identified, collect soil borings as described

for fire protection area No. 2.

11) Conduct a one-time water sampling program for water supply wells

Nos. 3, 6, 8 and 12. Analyze each sample for he parameters shown in

List A of Table 6.2.

4 12) Sample water and sediments of the drainage courses around landfill

No. 4 to determine if leachate from the landfill and sludge lagoon are

entering the drainage ditch. Set up eight sample stations and analyze

for the parameters in List B, Table 6.2.
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TABLE 6.2

RECOMMENDED LIST OF ANALYTICAL PARAMETERS

List A

Samples from:

Ground-water monitoring wells
Leachate
Base water supply wells
Stream sediment samples
Stream water samples

Analyses to include:

GC/MS scan

Total organic carbon
pH .

Nickel
Phenol
Cyanide
Copper
Zinc
Manganese
Total dissolved solids
Interim Primary Drinking Water Standards (selected list)

Arsenic Lead Endrin 2,4,5-TP Silvex
Barium Mercury Lindane Radium
Cadmium Nitrate Methoxychlor Gross alpha
Chromium Selenium Toxaphene Gross Beta
Fluoride Silver 2,4-D

List B

Samples from:

Ground-water monitoring wells
Water extract of soil borings

Analyses to include:

Interim Primary Drinking Water Standards (see above list)
pH
Total organic carbon
Nickel
Phenol
Cyanide
Copper
Zinc
Manganese
Total Dissolved Solids
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APPENDIX A

BIOGRAPHICAL DATA

G. M. Gibbons
U R. M. Reynolds, P.E.

E. J. Schroeder, P.E.
M. I. Spiegel
R. E. Zimmermann, C.P.G.
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Biographical Data
GREGORY M. GIBBONS
Sanitary Engineer

W IFEducation

B.S. in Civil Engineering, 1978, University of Notre Dame
M.S. in Sanitary Engineering, 1980, University of Michigan,
Ann Arbor.

Professional Affiliations

Engineering-in-Training (Indiana)
American Society of Civil Engineers
Water Pollution Control Federation

Experience Record

1977-Date Engineering-Science. Technical Specialist (1977).
Responsible for reviewing shop drawings and performing
general office duties.

Assistant Engineer (1978). Prepared designs, wrote
specifications, and reviewed shop drawings.

Engineer (1979). Responsible for design preparation,
pilot plant operation, and data analysis. Also in-

- volved in contract administration.

Sanitary Engineer (1980-Date). Responsible for indus-
trial waste survey, characterization and treatability
studies, including field surveys, analyses, interviewing

- and report preparation. Responsible for field inves-
tigation and report preparation for sludge land
application EIS at Des Moines, Iowa. Assisted in air
pollution source tests and compliance determinations
at various industrial facilities. Assisted in EIS
preparation for wastewater treatment plant in Hanover
County, Virginia. Responsible for design of components
of 100-mgd Division Avenue Water Treatment Plant (Cleveland,
Ohio). Lead responsibility in process design for elec-
troplating waste treatment system. Project Manager for
resource recovery assessment of newsprint for the
Commonwealth of Virginia.

1978-1979 University of Michigan, Ann Arbor, Michigan. Laboratory
Aide (1978). Teaching Assistant (1979). Responsible
for instructing laboratory classes in water quality
analysis.
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Biographical Data

P Randal M. Reynolds

Senior Engineer

-

Education

BChE (Chemical Engineering), 1973, Georgia Institute of Technology,

* Atlanta, Georgia

Professional Affiliations

Registered Professional Engineer, Georgia #13023
Air Pollution Control Association
American Institute of Chemical Engineers (Chapter Secretary)

Experience Record

1973-1975 U.S. Environmental Protection Agency, Water Enforcement
Branch, Atlanta, Georgia. Chemical Engineer.
Responsible for developing draft NPDES limitations for
industrial discharges, issuing public notices and final
NPDES permits and participating in public hearings
concerning bIPDES permits.

- .1975-1981 Gold List Inc., Corporate Engineering, Atlanta,
Georgia. Environmental Process Engineer. Responsible
for reviewing and implementing new air quality, NFDES,
RCRA and TSCA regulations. Supervised preparation and
submittal of air quality, water quality and hazardous
waste permit applications. Kept management informed of
impact of regulations on existing and future projects.

Served as staff engineer responsible for preparing
preliminary designs for air pollution control systems

* and detailed cost estimates for air system capital
projects. Major projects included the preliminaryI, selection of alternatives for a particulate emission
control system for a 60,000 lbs/hr industrial steam
boiler (peanut hull/wood fired).

1981-Date Engineering-Science, Inc., Atlanta, Georgia. Senior
Engineer. Responsibility for developing environmental
studies and alternative evaluations for clients.
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Randal N. Reynolds, Continued

Project Engineer for Phase I Installation Restoration
Program projects for the Department of Defense.
Developed hazardous chemical usage, waste generation
and waste disposal practice timelines for industrial
operations at several Air Force bases. Identified
industrial operation disposal practices which could
result in migration of contaminants and recommended
priority disposal practices requiring further-
investigation.

Project Engineer assisting in a comprehensive study of
the solid waste management program for the City of
Roswell, Georgia. Developed conceptual cost estimates
for a city operated sanitary landfill and incinerator
disposal alternatives.

Project Manager for development of a Spill Prevention
Control and Countermeasures (SPCC) Plan for an
industrial facility. Coordinated the design of spill
containment structures and recommended structure
modifications. Recommended essential spill control and
clean-up equipment.

Publications and Presentations

R. M4. Reynolds, "Practical Tips - Bagging Sludge?",
Pollution Engineering, Vol. 12, No. 7, July 1980,
pg. 28.

R. M. Reynolds, "Pulse-Type Fabric Filters in a Soybean
Processing Facility," Operation and Maintenance of Air
Particulate Control Equipment, R. A. Young, F. L.
Cross, Jr., editors, Ann Arbor Science Publishers,
Inc., Ann Arbor, Michigan, July 1980, pp. 121-123.

4 "Operation, maintenance and Design of Fabric Filters
for a Soybean Processing Facility," a slide
presentation for the EPA technology transfer serminar,
"Operation and Maintenance of Air Pollution Equipment
for Particulate Control," April 12, 1979, Atlanta,
Georgia.
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* Biographical Data

ERNEST J.* SCHROEDER

Environmental Eng ineer
Manager, Solid and Hazardous Waste

Education

B.S. in Civil Engineering, 1966, University of Arkansas,
Fayetteville, Arkansas

M.S. in Sanitary Engineering, 1967, university of Arkansas,
Fayettev ille, Ar kansas

Professional Affiliations

Registered Professional Engineer (Arkansas No. 3259, Georgia
No. 10618, Texas No. 33556 and Florida No. 0029175)

water Pollution Control Federation

Honorary Affiliations

Chi Epsilon

Experience Record

1967-1976 Union Carbide Technical Center, Engineering Department,
South Charles~on, West Virginia (1967-1968). Project
Engineer. Responsible for environmental protection
engineering projects for various organic chemicals and
plastics plants. Conducted industrial waste surveys,
landfill design, and planning for plant environmental
protection programs; evaluated air pollution discharges
from new sources; reviewed a wastewater treatment plant
design; and participated on a project team to design a
new chemical unit.

Union Carbide Corporation, Environmental Protection
Department, Texas City, Texas (1969-1975). Project
Engineer and Engineering Supervisor. Responsible for
various aspects of plant pollution abatement programs,
including preparation of state and federal permits for
wastewater treatment activities.

operations Representative on $8 million regional waste-
water treatment project and member of design teamn which
made the initial site selection and process evaluation
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ER.NEST J. SCHREDER (Continued)

and recommendation. Participated in contract negotiations, -

process and detailed engineering design, construction of
the facilities, preparation of start-up manuals, operator
training, and the start-up activities. Designated as
Project Engineer after start-up on expansion to original
waste treatment unit.

Engineering Supervisor responsible for operation of waste-
water treatment facilities including collection system,
sampling and monitoring programs, spill control and
clean-up, primary waste treatment, wastewater transfer
system, biological waste treatment, and waste treatment
pilot plants. Developed odor control program which suc-
cessfully reduced odor emissions and represented Union
Carbide at a public hearing on community odor problems.

Led special projects such as an excess loss control program
to reduce water pollution losses; sewer segregation program
involving coordination and reporting of 38 projects for
the separation of contaminated and non-contaminated water;
and sludge disposal program to develop long-term sludge
disposal alternatives and recover land in present sludge
landfill area. Developed improved methods of sampling
and continuous monitoring of wastewater.

Union Carbide Corporation, Environmental Protection
Project Engineer, Toronto, Ontario, Canada (1975-1976).
Responsible for the overall environmental permitting,
engineering design, construction and start-up of waste
treatment systems associated with a new refinery.

1976-Date Engineering-Science, Inc., Project Manager (1976-1978).
Responsible for several industrial wastewater projects
including the following: wastewater investigation to
characterize sources of waste streams in a chemical plant

* and to develop methods to reduce the wastes, sludge set-
tling studies to evaluate settling characteristics of
activated sludge at a chemical plant, development of a
process document for the design and operation of a waste-
water treatment facility at a petrochemical complex,
wastewater treatment evaluation which included characteri-
zation of wastewater, unit process evaluation, inhibition
studies, design review, operations review, preparation
of operations manual, operator training and providing
operating assistance for waste treatment facilities,
various biological treatability studies and bench-scale

* and pilot-scale evaluation of advanced waste treatment
technologies such as granular carbon adsorption, multi-
media filtration, powdered activated carbon treatment,
ion exchange and ozonation.
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ERNEST J. SCHROEDER (Continued)

Wi Project Manager for hazardous waste disposal projects
involving waste characterization, development of cri-

-: teria for disposal of hazardous waste, site investiga-
tion, preparation of permits, detailed design, con-
struction of facilities and spill clean-up activities.

Deputy Project Manager for industry-wide pilot plant
study of advanced waste treatment in the textile in-
dustry. Technologies evaluated included coagulation/
clarification, multi-media filtration, granular carbon
adsorption, powdered activated carbon treatment, ozona-
tion and dissolved air flotation.

Engineering-Science, Inc., Manager of the industrial
Waste Group in the Atlanta, Georgia office (1978-1980).
Responsible for the supervision of industrial waste
project managers and project engineers and the manage-

rq ment of industrial waste studies conducted in the office.
Also directly involved in project management consulting
with clients on environmental studies and environment
assessment projects, e.g., project manager for several
spill control and wastewater treatability projects and
for a third-party EIS for a new phosphate mine in Florida.

Engineering-Science, Inc., Manager of Solid and Hazardous
* Waste Group in the Atlanta, Georgia office (1980-date).

Responsible for the supervision of solid and hazardous
waste project managers and project engineers and the

* management of solid and hazardous waste projects in the
office. Project activities have included permit and
regulatory assistance, environmental audits, waste
management program development, ground wat~r monitoring,
landfill evaluations, landfill closure des.qn, hazardous
waste management, waste inventory, waste recovery/recycle

4 evaluation, waste disposal alternative evaluation,
transportation evaluation, and spill control and counter-
measure planning.

Project Manager for several Phase I Installation Restoration
Program projects for the U.S. Air Force. The objective of
this program is to audit past hazardous waste disposal
practices that could result in migration of contaminants and
recommend priority sites requiring further investigation.

V Also conducted environmental audits (air, water and solid
waste) at several Gulf oil Company facilities.
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*ERNEST J. SCHROEDER (Continued)

Publications and Presentations

Schroeder, E. J., "Filamentous Activated Sludge Treatment of Nitrogen
Deficient Waste," research paper submitted in partial fulfillment of the
requirements for MSCE degree, 1967.

Schroedet, E. J., and Loven, A.W., "Activated Carbon Adsorption for
Textile Wastewater Pollution Control," Symposium Proceedings: Textile

*" Industry Technology, December 1978, Williamsburg, VA.

Schroeder, E. J., "Summary Report of the BATEA Guidelines (1974)
Study for the Textile Industry," North Carolina Section of AWWA/
WPCA, Pinehurst, North Carolina, November 1979.

Mayfield, R. E., Sargent, T. N. and Schroeder, E. J., "Evaluation of
BATEA Guidelines (1974) Textiles," U.S. EPA Report, Grant No.
R-804329, February 1980.

Storey, W. A., and Schroeder, E. J., "Pilot Plant Evaluation of the
1974 BATEA Guidelines for the Textile Industry," Proceedings of the

. 35th Industrial Waste Conference, Purdue University, May 1980.

Pope, R. L., and Schroeder, E. J., 'Treatment of Textile Wastewaters -

Using Activated Sludge With Powdered Activated Carbon," U.S. EPA
Report, Grant No. R-804329, December 1980.

Schroeder, E. J., "Industrial Solid Waste Management Program to Comply
with RCRA," Engineering Short Course Instructor, Auburn University,
October 1980.

Schroeder, E. J., "Technical and Economic Impact of RCRA on Industrial
Solid Waste Management, Florida Section, American Chemical Society,
May 1981.

-4-
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Biographical Data

MAR 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

Business Administration, Georgia State University

Professional Affiliations

04 American Water Resources Association
Technical Association of the Pulp and Paper Industry

Experience Record

1974-1976 U.S. Environmental Protection Agency, Surveillance.5 and Analysis Division. Cooperative Student. On
assignment to Air Surveillance Branch, participated
in ambient air study in Natchez, Mississippi, and
operated unleaded fuel sampling program for Southeast
National Air Surveillance Network. For Engineering
Branch, participated in NPDES compliance monitoring

* of industrial facilties 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
water quality modeling study for Amerada Hess
Corporation to determine the assimilative capacity of
a stream receiving effluent from a southern
Mississippi refinery.
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Mark I. Spiegel (Continued)

Participated in bench-scale industrial treatability
studies conducted for the American Textile Manufac-
turers Institute and Eli Lilly Pharmaceuticals in
Mayaguez, 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 EIS for EPA and Mobil Chemical Company con-
cerning a proposed 16,000-acre phosphate mining and
beneficiation facility. Developed an EZA 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
permitting requirements of a site for an east coast
brewery for the Adolph Coors Company. Assisted in
development of a peat mining and restoration plan for
a private concern in coastal North Carolina.

Proj ect Manager. Conducted comprehensive process

evaluation of an 80 mgd wastewater treatment system
for Weyerhaeuser Company. Responsible for a study to
determine the leaching characteristics of sludges for

4 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 groundwater contamination potential from the

:4 existing disposal site and assisting manufacturer in
developing a disposal program acceptable to state
agencies.

Participated as project team member for Phase I
Installation Restoration Program projects for the

4 Department of Defense. Studies were conducted at

five Air Force bases to identify past hazardous waste
disposal practices that could result in migration of
contaminants and recommend priority sites requiring

further investigation.
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Biographical Data

5 ROBERT E. ZIMMERMANN

Geologist

* BPersonal 

Education

B.S. in Geology, 1978, University of Akron, Akron, OhioPost baccalaureate Studies - University of Akron - Geology, 1979

M.S. - Envionrmental Geology, University of Akron - Presently

working towards degree
Cartographic Certification - 1981 - University of Akron

Professional Affiliations

American Institute of Professional Geologists
National Water Well Association
Geological Society of America
American Society of Photogra-metry

Experience Record

1978 - 1981 Ohio Environmental Protection Agency, Twinsburg, Ohio
Geologist

;1 ...Performed RCRA Site inspections of Hazardous Waste Facilities
as part of permit process

...Performed site investigations and evaluations for the disposal
of hazardous and solid waste materials.

...Hydrogeologic studies of ambient groundwater quality in
various aquifers in Northeast Ohio.

...Performed groundwater contamination studies due to various
pollution sources (landfills, chemical disposal sites, salt
storage, road salting, brine disposal, etc.)

...Hydrogeologic evaluation for injection well sites.
-i ..'Conducted Surface Impoundment Assessment in Northeast Ohio

as required by the Safe Drinking Water Act and completed
groundwater pollution potential reports on selected impound-
ments.

...Responsible for the compiling and drafting of final copies of
groundwater aquifer maps for State of Ohio.

...Worked with general public on water quality and well problems.
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Robert E. Zimmermann (Continued)

Additional Responsibilities

...Worked very closely with various consultants on groundwater
contamination problems and approval of new or expanding land-
fill sites;

...Compiled and drafted soil capability maps, groundwater quality
maps, aquifer maps, etc.;

...Collected and interpreted geochemical analyses of groundwater
samples;

...Provided input for Ohio's proposed Groundwater Protection
Strategy;

...Provided geologic information as needed by Ohio EPA staff and
general public

1981 - Date Engineering-Science, Inc., Cleveland, Ohio.
Geologist. Responsible for setting up groundwater
monitoring programs for industry; supervising
drilling and well construction of monitoring -
wells; assessing impact of contaminants on ground-
water quality; determining flow rates, directions,
etc., of groundwater at industrial disposal sites;
locate and determine new sites suitable for solid
and hazardous waste disposal, monitoring ground-
water at solid waste facilities; determination
of subsurface geology at various locations; hydro-
geologic studies at various solid and hazardous
waste disposal facilities.

Special Skills

Certified Cartographer, drafting abilities, calligrapher
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APPENDIX B

INSTALLATION HISTORY, ORGANIZATION AND MISSIONS

HISTORY

This information was obtained from Robins AFB records.

Robins Air Force Base began in 1941 with the announcement by Con-

gressman Carl Vinson of plans to establish a maintenance and supply

depot in the southeast. The original tract of 3,000 acres of land was

donated by the City of Macon and Bibb County. Subsequent acquisitions

by the Federal Government increased the size of the installation to its

I-' present 8,855 acres.

The names "Robins" for the Base and "Warner Robins" for the ALC and

-the City honor the memory of Brigadier General Augustine Warner Robins,

Chief of the Air Corps, material Division, Army Air Corps, 1935-1939,

P4 and Commandant of Randolph Field at the time of his death in 1940.

Officially activated on 1 March 1942 and declared a permanent

military installation in 1952, the base today is a multi-mission

* facility. The original intent was to establish a maintenance and supply

* depot but the installation also became a training center, original

- facilities were both temporary and permanent. After World War II,

Robins ceased to be a training center but continued as an Air Material

* Area of AMC (now AFLC) .

* A second growth spurt began in 1949 when the Fourteenth Air Force

Headquarters moved to Robins where it remained until deactivated in

1960. Headquarters Continental Air Command moved to Robins in 1961.

Other factors contributing to the expansion were the Korean Conflict in

4 L. 1950 and the decentralization of prime responsibility by the Air Mate-

rial Command to its Air Material Areas.

The largest construction program commenced in 1958 with contracts

exceeding 26 million dollars to prepare facilities for the 19th Bomn-

4 bardment Wing as a tenant organization. Runway enlargement and Capehart

Family Housing were two of the numerous items of this program. In 1962,

4 B-i



the runways were further rehabilitated to better accommodate the heavy

B-52 and KC-135 aircraft.

Today, Robins AFB, an Air Force Logistics Command installation, is

a huge, sprawling military complex of closely related units with diver-

sified missions. The Warner Robins Air Logistic Center is one of five

similar organizations in the Air Force. These Centers provide logistics

support to the entire Air Force, and it is their mission to keep the

United States Air Force Weapons Systems at constant state of readiness.

The Warner Robins ALC determines the parts, supplies, and equipment

needed to support the weapon systems for which it is responsible.

The ALC budgets for these items, buys them, stores them, distri-

butes them, repairs and maintains them, and finally disposes of them

when they have outlived their usefulness.

In short, the Warner Robins ALC is system manager for 41 aircraft,

missile and support systems. In addition, the ALC has 10 program

management assignments. The ALC's support mission includes management

of 167,000 items in virtually all commodity areas.

The commodity range is from simple hardware items to the free

world's mo':;t sophisticated aerospace communications and electronic

equipment.

The entire Air Force fleet of bombers, fighter-interceptors, recon-

naissance, cargo aircraft, and helicopters depends on Warner Robins

logistics expertise to fulfill vital logistical needs.

In 1973, the ALC was designed as the Technology Repair Center for

airborne electronics, gyros and life support systems. Airborne elec-

0 tronics is one of the largest and most sophisticated repair loads of the

new assignments.

The Warner Robins Air Logistics Center has command jurisdiction

over the installation with the 2853rd Air Base Group providing the

housekeeping functions vital to operation of the installation.

Throughout its 41 years, the relationship of Robins AFB with its

neighboring communities has been outstanding. The Base depends upon the

local area for many community services and its most important resource

people. In turn, Robins AFB is an integral part of the Middle Georgia

economy. There is recognition of this dependence as the base and the

e-



coimmunities work together f or a solution of mutual problems and the

further strengthening of the ties that bind the two.

ORGANIZATIONS AND MISSIONS

This information was obtained from the Robins Air Force Base Tab

A-i Environmental Narrative and the Warner Robins-Air Logistics Center

Information Handbook, Fiscal Year 1981, prepared by Management and Cost

Analysis, Comptroller.

Warner Robins-Air Logistics Center

The Warner Robins Air Logistics Center (WR-ALC) is one of five

organizations that provide logistics support to the entire U. S. Air

Force. As a worldwide logistics manager, it is one of the vital parts

of the Air Force Logistics Coimmand (AFLC) which supports the aerospace

-7- forces.

The Center determines the spare parts, supplies and equipment

needed to support the weapon systems for which it is responsible. It

budgets for these, buys them, stores them, distributes them, and finally

disposes of them when they have outlived their usefulness.

Warner Robins ALC currently serves as System Manager - that is, the

overall Air Force focal point - for five transport aircraft, seven uti-

lity aircraft, five helicopters, eight air-to-air and air-to-ground

missiles, seven drones, the F-15 Fighter and B-57 reconnaisance bomber.

The latest system management responsibility assignment is the H-60

Helicopter.

Warner Robins ALC's support mission includes management of nearly

200,000 items ranging from single hardware items to the most sophis-

ticated communications and electronic equipment. The entire fleets of

Air Force bombers, fighter-interceptors, reconnaissance, cargo aircraft,

and helicopters depend on the Warner Robins ALC to fulfill their logis-

tics needs. Other item management responsibilities include bombing-

navigation systems, fire control systems, target acquisition systems,

airborne radar, airborne electronic warfare systems, propellers, bear-

ings, general purpose automatic data processing equipment, satellite

communication equipment, guns and vehicles.

B-3



*. The largest group of people in the ALC are engaged in repairing,

modifying, and overhauling aircraft and equipment. In the aircraft

area, this involves depot level repair of the C-141, C-130 and the

F-15.

The WR-ALC is also the technology repair center for aircraft pro-

pellers, life support equipment, instruments, gyros, and airborne elec-

tronics. As Avionics Center of the Air Force, we use some of the most

sophisticated equipment and skills anywhere in the world.

The Center has the geographic area logistics support responsibility

for most Air Force bases along the eastern coast as well as the Atlantic

Missile Test Range, Newfoundland, Labrador, Greenland, Iceland, Bermuda

and the Azores.

Tenant Organizations

Robins AFB is the host to many tenants and provides services, faci- --

lities, and other support to these organizations. The following list

shows the tenant units located on Robins Air Force Base. In addition,

Robins AFB supports some 63 off base organizations ranging from high

school ROTC detachments to American units in 11 foreign countries.

Robins Air Force Base Exchange (AAFES)

The mission of the Army & Air Force Exchange Service is to:

(1) provide merchandise and services of necessity and convenience which

are not furnished from appropriated funds to authorized patrons at uni-

formly low prices.

Robins Air Force Base Commissary (AFCOMS)

The Air Force Commissary Service (AFCOMS) is a centralized com-

missary system which manages and operates the worldwide Air Force

Commissary function.

1926th Communications Squadron (AFCC)

The mission of the 1926 Communications Squadron is to manage,

operate, and maintain communications-electronics-meteorological (C-E-M)

services and the air traffic control (ATC) services/facilities in

support of Robins AFB.

Detachment 5, Air Force Communications Command (AFCC)

The mission of DET 5, AFCC, is to provide communications-elec-

tronics (C-E) and air traffic control (ATC) staff support to Head-

quarters Air Force Reserve (AFRES).
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5th Combat Communications Group (AFCC)

The mission of 5th Combat Communications Group is to provide mobile

and transportable communications, aids to navigation, and air traffic

control services for use in any area of the world, but primarily in sup-

port of the Tactical Air Command.

1839th Engineering Installation Group, Operating Location C (AFCC)

The mission of the 1839th Engineering Installation Group, Operating

Location C, Robins Air Force Base, Georgia, is to fabricate AN/TSC-107

(Quick Reaction Package), test, furnish emergency and depot level main-

tenance of these systems in the field.

Headquarters Air Force Reserve (AFRES)_

The United States Air Force Reserve develops, maintains, and pro-

vides operationally ready units and trained individuals needed to aug-

ment the Air Force in time of war, national emergency or when required

to maintain national security.

94th Aerial Port Squadron (AFRES)

The primary peacetime mission of the 94th Aerial Port Squadron is

to attain and maintain through training a state of operational readiness

that will permit the 94th Aerial Port Squadron to fulfill its mobili-

zation and/or contingency responsibilities.

* 402d Combat Logistics Support Squadron (AFRES)

The primary mission of the 402d Combat Logistics bupport Squadron

is to provide highly trained worldwide deployable military teams to

accomplish rapid aircraft battle damaged repair and combat packaging and

supply operations.

Detachment 6, 3025th Management Engineering Team (AFLC)

The Management Engineering Team (MET) provides manpower, orga-

nization, management engineering and management advisory services to all

ALC activities.

Detachment 8, 2762d Logistics Squadron (Special) (AFLC)

Det 8 insures equipment, skills, and techniques capable of per-

forming and supporting the system's operational role are compositely
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programmed, managed, and furnished in keeping with overall program

objectives.

NCO Academy/Leadership School (AFLC)

The mission of the NCO Academy and NCO Leadership School is to

insure that selected NCOs are prepared to assume supervisory positions,

more advanced leadership and management responsibilities, and are able

to fulfill their role in the Air Force.

321st Field Training Detachment (ATC)

FTD 321 is an off-campus unit of the U.S. Air Force School of d

Applied A.rospaie Sciences, Sheppard AFB, Texas.

3503d USAF Recruiting Group (ATC)

The Group is responsible for all active duty Air Force recruiting

programs in 12 states and Puerto Rico.

14th Flying Training Wing (ATC)

The detachment trains the co-pilots of the 19th Bomb wing.

Office of the Placement Coordinator Zone 2

and Atlantic Theatre (DOD)

The DOD Placement Coordinator, Zone 2/Atlantic Theatre, acts for

the Assistance Secretary of Defense (Manpower, Reserve Affairs and

Logistics) in implementing and administering various DOD-wide personnel

programs in the geographic area of the Southeast and Southwest Civil

Service Regions and the Atlantic Theatre.

DCAS Quality Assurance Section (DLA)

DCAS Quality Assurance Section is a management area of Defense

Contracts Administration Region Atlanta located in Marietta, Georgia.

*Defense Property Disposal Office (DLA)

The Defense Property Disposal Office mission is to receive, segre-

gate, inspect, classify, and store excess surplus and scrap property

turned in by all host installation organizations and other generators in

the geographical area. Dispose of property through reutilization,

transfer, donation, sale and destruction.

Federal Aviation Administration

Radar Approach Control (FAA)

The mission of the FAA Radar Approach Control is to provide for the
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management of civil and military air traffic operating within the geo-

~ graphical boundaries of the facility's allocated navigable airspace.

Air Force Audit Agency Area Office

Detachment 960 (AFAA)

The mission of Det 960, Air Force Audit Agency (AFAA) Area Audit

Office is to provide all levels of Air Force management with indepen-

dent, objective, and constructive evaluations of the economy, ef-

fectiveness, and efficiency with which managerial responsibilities (in-

cluding financial, operational, and support activities) are carried out.

Detachment 712, Air Force Office of

Special Investigations (AFOSI)

AFOSI Detachment 712 is a field extension of AFOSI District 7,

Patrick AFB, FL. AFOSI investigates fraudulent activities, major admin-

fl istrative irregularities and violations of public trust involving Air

Force procurement, disposal, pay and allowance matters, and nonappro-

priated fund activities.

Area Defense Counsel (USAF)

The Area Defense Counsel's mission is to perform legal defense

functions.

* Detachment 13, 15th Weather Squadron (MAC)

The mission of Det 13, 15 Weather Squadron is to provide or arrange

u.for the environmental services needed to support the exercise, contin-

gency, and wartime requirements of the Warner Robins Logistics Center

and the 19th Bombardment Wing.

Headquarters 19th Bombardment Wing (SAC)

4 The mission of the 19th Bombardment Wing, Heavy, (BMW) is to

develop and maintain operational capability to permit the conduct of

strategic warfare according to the emergency war order (EWO) plans as

directed by proper command authority.

* L Procurement Center Representative (SBA)

The Procurement Center Representatives (PCRs) represent the Small

Business Administration to the commanding officer of the installation on

any procurement or technical matter pertaining to policy or operation

* SBAs programs or the small business community.
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4400th Mobility Support Flight (TAC)

The mission is to acquire, store, and maintain the Harvest Eagle

Air Transportable Housekeeping Package in a serviceable condition for

deployments in support of wartime commitments, contingencies, and

exercises.

Detachment 3, 2d Aircraft Delivery Group (TAC)

Responsible for the movement of aircraft from the Southern United

States and Central and South America.

RAF - Royal Air Force C-130 Liaison Team

This team serves as liaison for the C-130 program between the Royal

Air Force and Robins AFB.

RCAF - Canadian Forces Logistics Unit

The first Canadian Forces Logistics Liaison Detachment is to serve

as liaison agency between logistics functions at Robins AFB and the

Royal Canadian Air Force.

RAAF - Royal Australian AF Liaison Office

The Royal Australian AF Liaison Office is to serve as liaison

agency between logistics functions at Robins AFB and the Royal

Australian Air Force.

U. S. Army Corps of Engineers

This U. S. Army unit is known as the U. S. Army Corps of Engineers,

Savannah District. It administers and supervises Air Force and Army

construction contracts at Robins and the surrounding areas. It coor-

dinates contract sales of government real estate properties and

facilities.

General Accounting Office (USGAO)

The U. S. General Accounting Office is an independent, nonpolitical

agency in the legislative branch of the government. It provides the

Congress, its committees and members with information, analyses and

recommendations concerning operations of the government, primarily the

executive branch.

GAO is concerned that the federal departments and agencies through

their programs and activities, carry out the mandate or intent of legis-

lation enacted by the Congress.
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APPENDIX C

SUPPLEMENTAL ENVIRONMENTAL SETTING
INFORMATION

BIOLOGICAL RESOURCES

The following information regarding the Robins AFB biological

* resources was obtained from the Tab A-i, Environmental Narrative, 1976.

The information pertaining to threatened and endangered vertebrate

species was verified and updated by the Georgia Game and Fish Division

(GA Game and Fish Div., 1982).

Robins AFB encompasses natural forests totaling 1,964 acres (60%

I wetlands) and grasslands with low bush totaling 4,197 acres. The wet

* ecosystem of the wetlands promotes the growth of hardwoods such as oak

and hinders the growth of softwoods such as pine. Floating, submerged

and emergent types of aquatic plants are present in the wetlands.

I The natural forests and grasslands on-base provide habitat areas

* for a wide variety of animal life. Large and small game animals and a

- variety of predatory bird exist on-base. Numerous species of fish and

waterfowl inhabit the lakes and wetlands on-base. Several of the animal

U species are included as threatened or endangered as shown in Table C.1.

* SUMMARY OF SURFACE WATER QUALITY DATA

A surmmary of NPDES water quality sampling data is shown in Table

- C.2. A summary surface water quality sampling data conducted b "~e

* Base Bioenvironmental Engineering Office is shown in Tables C.3 th- gh

C.10. The EPA interim primary and proposed secondary drinking water

* - standards are shown in Table C.11.

INVENTORY OF PESTICIDES

A summary of the current inventory of pesticides on-base is shown

in Table C.12.

C-i



GROUND-WATER MONITORING - LANDFILL NO. 4

In October 1979 Law Engineering Testing Company (LETCO) was sub-

contracted to perform a hydrogeologic and ground-water quality study at

Landfill No. 4. The objectives of the study were to determine if any

ground or surface water contamination was occurring from Landfill No. 4

or the sludge lagoon, determine the magnitude of contamination if de-

monstrated to exist, and provide other relevant landfill closure infor-

mation.

The study consisted of an exploratory drilling program, the in-

stallation of a monitoring well system and ground and surface water

sampling, summarized in a formal report. The study confirmed the

presence of several metals and numerous priority pollutants hydrauli-

cally down stream and down-gradient of Landfill No. 4 (LETCO, 1980).

4 Recommendations for further studies were included in the formal report.

The Phase I IRP report is a follow-on project to the earlier study and

supplements the information collected in the previous work.
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TABLE C.1

THREATENED OR ENDANGERED VERTEBRATE SPECIES
POTENTIALLY POUND WITHIN

ROBINS AIR FORCE BASE

Common Name Status Habitat

Fish

Suwannee Bass Threatened Unpolluted springs
& rivers

* Trispot Darter Threatened Unpolluted streams

Reptiles and Amphibians

American Alligator Endangered Coastal plain swamps
& bayous

Pine Barrens Tree Frog Threatened Pine barren swamps

Birds

Southern Bald Eagle Endangered Estuarine shores,
rivers

Florida Sandhill Crane Threatened Wet prairies and
fields

Ivory-Billed Woodpecker Endangered Bottom land hardwood
stands

Red-Cockaded Woodpecker Endangered Old-age pine woodlands

Bachman's Warbler Endangered River swamp forest

Mammals

Florida Panther Endangered Large, unmolested

swamp, deer available

Source: Robins AFB TAB A-2, Updated 1976
Verified and updated by Georgia Game and Fish Division, 1982

f
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TABLE C.3

SUMMARY OF WATER SAMPLE RESULTS
FROM MONITORING STATION NO. 001

(Missile Storage Area)
March 1979

Oil &
COD TOC Grease Fe K Na CN

Day (mg/i) (mg/i) (mg/i) (1g/1) (mg/i) (mg/i) (mg/i)

13 20 7 0.6 2,300 1.3 5.9 0.2

U 14 20 8 0.3 1,600 1.1 4.5 0.1

15 20 5 (a) 1,000 1.1 4.5 (b)

16 15 7 (a) 280 1.1 4.5 (b)

17 15 9 (a) 2,900 1.0 6.0 (b)

18 14 7 (a) 3,400 0.7 6.0 2.1

(a) Less than detectable limits of 0.3 mg/l.

(b) Less than detectable limits of 0.1 mg/l.

(c) Results for the following parameters were less than the detectable

limits shown:

NH (0.2 mg/1), PO4 (0.2 mg/i), Cd(10 Pg/i), Cr +3(50 pg/i),
34

Cr +6(50 pg/i), Cu(20 Pg/i), Pb(50 pg/i), Hg(5 pg/i), Ni(50 pg/i)

and Zn(50 g/1).

C-7
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I TABLE C.7

SUMMARY OF WATER SAMPLE RESULTS FROM
HORSE CREEK (HC) AND THE STABLE AREA (006)

APRIL 1979

Oil &
Day COD TOC Grease

(mg/i) (mg/i) (mg/i)

Stable Area

2 15 5 (a)

r3 (a) 4 (a)

4 (a) 4 (a)

5 10 4 (a)

6 6 3 (a)

7 6 (a) (a)

8 6 3 (a)

Horse Creek

9 15 0.7 (a)

10 10 3 (a)

11 15 4 (a)

12 5 4 (a)

13 5 5 (a)

14 10 5 (a)

15 5 3 (a)

*(a) Less than detectable limits of 0.3 mg/i.
* (b) Results for the following parameters were less than the detectable

limits shown:
NH 3(0.2 mg/i), PO0 (0.2 mg/i) and surfactants (0.1 mg/i).

3- 4
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TABLE C.8

SUMMARY OF WATER SAMPLE RESULTS FROM
INDUSTRIAL WASTE TREATMENT PLANT ADDITION -,

-7
COD TOC NH3  NO3 PO4  Surfac- Phenol CN pH

tants
Day (mg/i) (mg/i) (mg/i) (mg/i) (mg/i) (mg/i) (mg/i) (mg/i) -

1 30 13 7.2 0.5 3.1 0.2 0 0 7.2

2 10 2 3.2 1.9 3.5 0.1 0 0 7.4

3 30 13 8.0 0.3 4.1 0.1 0 0 7.2

4 28 13 4.0 0.8 3.5 0.1 0 0 7.4

5 28 11 3.5 1.0 2.8 0.2 0 0 7.2

6 15 10 2.5 1.2 2.5 0.1 0 0 7.4

7 30 13 4.0 0.9 2.0 0.2 0 0 7.2

(a) Results for oil and greese were less than the detectable limit of 0.3

mg/l._J3
(b) No sample results were given for the following parameters: Cd, Cr + 3 ,

+6
Cr , Cu, Fe, Mn, Hg, Ni, Ag, Zn, Ca, Mg, K, Na, Cl I, So4

* C-12
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TABLE C.11

EPA INTERIM PRIMARY AND PROPOSED SECONDARY
DRINKING WATER STANDARDS

a PARAMETER MAXIMUM LEVEL

A. Interim Primary

Arsenic 0.05 mg/l
Barium 1.0 mg/i

Cadmium 0.01 mg/l
Chromium (VI) 0.05 mg/l
Fluoride 1.4 to 2.4 mg/l

Lead 0.05 mg/1
Mercury 0.002 mg/l
Nitrate (as N) 10 mg/l

Selenium 0.01 mg/l
Silver 0.05 mg/1
Endrin 0.002 mg/l

Lindane 0.004 mg/i

Methoxychlor 0.1 mg/l
Toxyphene 0.005 mg/i

2,4-D 0.01 mg/l

2,4,5-TP Silvex 0.01 mg/l
Radium 5 pCi/l

Gross Alpha 15 pCi/l

Gross Beta 4 millirem/yr
* Turbidity 1 TU

Coliform Bacteria 1/100 ml

B. Secondary

Chloride 250 mg/l

Copper 1 mg/i

Foaming Agents 0.5 mg/l

Hydrogen Sulfide 0.05 mg/i

Iron 0.3 mg/l

Manganese 0.05 mg/i
Sulfate 250 mg/l

Total Dissolved Solids 500 mg/l

Zinc 5 mg/i

Color 15 Color Units
Corrosivity Non-corrosive

Odor 3 threshold Odor Number
pH 6.5 to 8.5
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TABLE C.12

ROBINS AIR FORCE BASE
CURRENT PESTICIDES USED

Insecticides Herbicides Rodenticides

Avitral Ansar Zinc Phosphide Bait

Amdro Borocil Pinalyl Bait
Baygon Diquat Diphacinone Bait

Chlordane Maintain Strychnine Bait

Cyanogas Retard
Cygon Round-Up

Dursban Spike
Dibrom (Naled) Velpar
Diazinon 2,4-D

Ficam

Lindane
Malathion

Naptha

DDVP
Sevin

D-Phenothrin

* Source: Robins AFB Bioenvironmental Engineering Files
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APPENDIX D

3 MASTER LIST

INDUSTRIAL SHOPS

Present Handles Generates

mLocation Hazardous Hazardous
Name (Bldg. No.) Materials Wastes

DIRECTORATE OF DISTRIBUTION (DS*)

Supply & EquiLp. Shed 28

*Supply & Equip. Shed 29

LOX Storage 32

Hydrogen Fluoride Bldg. 38

-Liq. Fluoride Pump Station 39

*LOX Storage 50

1Supply & Equipment Warehouse 59

-7Liq. Fuel Pump Station 70

Liq. Fuel Pump Station 72

Liq. Fuel Pump Station 73

Terminal Air Freight 127

*Supply & Issue Shipping 153

*(Name not listed)** 193

POL Operations/Qual. Control 194 x

Liq. Fuel Pump Station 195

POL Operations/Qual. Control 196 X

(Name not listed) 209

*Office symbols used by the Air Force.
*Indicates no name for the facility was listed in the BEE records.

X Indicates presence of hazardous materials or generation of hazardous
waste.
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APPENDIX D (CONTINUED)

Present Handles Generates
Location Hazardous Hazardous

Name (Bldg. No.) Materials Wastes

Directorate of Distribution (Continued)

(Name not listed) 211

Supply & Equipment Warehouse 232

Shop Shelter (241-closed)

Depot MAT Process 247

* Shop Shelter 248

Logistics Facility Depot 300

Warehouse Supply & Equip. Depot 301

Vehicle Fueling Station 303

Mag Storage 306

* Supply & Equipment Warehouse 309

Supply & Equipment Warehouse 310

Storage Igloo 311

Storage Igloo 312

Segregated Mag Storage 313
'Supply & Equip. Shed 320

Supply & Equip. Shed 322

uppChemical Storage 327 X X

Chemical Storage 328 X

Bottled Gas Storage 329

Bottled Gas Storage 330

Bottled Gas Storage 331

Supply & Equip Shed 334
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APPENDIX D (CONTINUED)

*Present Handles Generates
Location Hazardous Hazardous

Name (Bldg. No.) Materials Wastes

* Directorate of Distribution (Continued)

Supy&EupSeU3

Supply & Equip Shed 334

Supply & Equip. Shed 335

Supply & Equip. Shed 336

Supply & Equip. Shed 337

*Supply & Equip. Shed 338

Supply & Equip. Shed 339

MatSuppl &requi .Sheo 350

Material Process. Depot 351

*(Name not listed) 357

-Material Process Depot 364

*Material Process Depot 365

Supply & Equipment Warehouse 366

*Supply & Equipment Warehouse 367

Lumber Shed 372

*Material Process Depot 376

Supply & Equipment Warehouse 380

*Supply & Equipment Warehouse 385

*Supply & Equipment Warehouse 602

Material Process Depot 606

Supply & Equipment Warehouse 641
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APPENDIX D (CONTINUED)

Present Handles Generates -

Location Hazardous Hazardous
Name (Bldg. No.) Materials Wastes

Directorate of Distribution (Continued)

Supply & Equipment Warehouse 660

(Name not listed) 10091

(Name not listed) 10094

(Name not listed) 10187

(Name not listed) 10188

DIRECTORATE OF MAINTENANCE (MA)

Aircraft Division (MAB)

Hydrogen Fluoride Bldg. 23 X

Functional Testing 40 X X

Nose Dock 44 X X

Nose Dock 47 X

Nose Dock 48 X

Nose Dock 49 X

Compress Air Bldg. 53

Corrosion Control 54 X X

Nose Dock 55 X X

V.Paint Shop 89 X X

Hazardous Storage 93 X

(Old Corrosion Control) (110) (X) (X)

Hazardous Storage 112 X

D-4
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APPENDIX D (CONTINUED)

* Present Handles Generates
Location Hazardous Hazardous

Name (Bldg. No.) Materials Wastes

Aircraft Division (Continued)

(Name not listed) 115

Aircraft Training Facility 120

Non-Destructive Inspect. 125 X

Welding 125

C-141 125

. C-130 125
F-15 125

Radio Repair 125

Engine Repair 125 X X

Landing Gear 125 X X

Tire Shop 125

Sealant Shop 125 X

* (Name not listed) 145

F-15 Maintenance 149 X X

. Hazardous Storage 151

AIRBORNE ELECTRONICS DIVISION (MAI)

Surveillance & Inst. Shop 635

Bomb Navigation 640 X X

Radar Navigation 640 X X

Weapons 640 X X

Communications Shop 645 X X

Fire Control Shop 645 X X
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APPENDIX D (CONTINUED)

Present Handles Generates

Location Hazardous Hazardous
Name (Bldg. No.) Materials Wastes

Airborne Electronics Division (Continued)

Electronic Warfare 645 X

Air Cond. & Engr. Shop 647

Boresight Shop 675

INDUSTRIAL PRODUCTS DIVISION (MAN)

Paint Shop 125 X X

Life Support 128

Hazardous Storage 132 X

Pylon Shop 140 .

Tubing & Cable 140

F-15 Shop 140

Parachute Shop 140

. Turret Shop 140 X X

Electric Shop 140

F-15 Pylon 140

Pneudraulics 140 X

Propeller Cleaning 140 X X

Propeller Shop 140 X X

Machine Shop 140

Heat Treat Shop 140

Electroplating Shop 142 X
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APPENDIX D (CONTINUED)

Present Handles Generates

Location Hazardous Hazardous
Name (Bldg. No.) Materials Wastes

Industrial Products Division (Continued)

Hydrostatic Testing 150 X X

Battery Shop 150 X X

(Name not listed) 154

Physical Lab 165 X

Chemical Lab 165 X

Tubing & Cable 169

Small Motor Repair 169

. Cleaning Shop 169 X X

Metal Bond 169 X

Forms and Patterns 169

' Small Motor Mfg. 169

Plant Services 173 X

Industrial X-ray 181 X X

Fabric Shop 181

Parachute Shop 181

Paint Shop 605 X X

Plastics Shop 670 X X

Rademe Strip 680 X X

DIRECTORATE OF CONTRACTING AND MANUFACTURING (PM)

Maintenance Dock 67

Aircraft Engine Shipping 148 X

Precision Measurement Equip. Lab 162 X X
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APPENDIX D (CONTINUED)

Present Handles Generates
Location Hazardous Hazardous

*Name (Bldg. No.) Materials Wastes

USAF HOSPITAL

X-ray Lab 700 X

Dental Lab 700 X

* 5 COMBAT COMMUNICATIONS GROUP (CCG)

*(Name not listed) 600

(Name not listed) 611

Generator Shop 615

Supply & Equipment Warehouse 651

Vehicle Maintenance 655

Chemical Storage 656

Supply & Equipment Warehouse 658

Supply & Equipment Warehouse 659

-Maintenance Facility 925

(Name not listed) 948

4(Name not listed) 949

(Name not listed) 950

(Name not listed) 951

4 Commiunications Shipping 962

(Name not listed) 10000

(Name not listed) 10023

4(Name not listed) 10070
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-PPENDIX D (CONTINUED)

Present Handles Generates
Location Hazardous Hazardous

Name (Bldg. No.) Materials Wastes

5 Combat Communications Group (Continued)

(Name not listed) 10085

(Name not listed) 10098

(Name not listed) 10205

(Name not listed) 10207

(Name not listed) 10212-10218r

19 BOMBARDMENT WING (BW)

(Name not listed) 1

Traffic Check House 6

Ordnance Control Point 8

(Name not listed) 9

(Name not listed) 10

Readiness Crew 12

Traffic Check House 16

Aircraft Maintenance Shipping 22

Engine Test Cell 31 X X

Fuel Cell Repair 59 x

Nose Dock 66

Nose Dock 67

(Name not listed) 69

(Name not listed) 74
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APPENDIX D (CONTINUED)

Present Handles Generates
Location Hazardous Hazardous

Name (Bldg. No.) Materials Wastes

19 Bombardment Wing (Continued)

Weapons Shop 75 X

Propulsion Shop 76 X

Environmental Systems 76

Munitions Shop 76

Multi-Maintenance Shops 79 X

Corrosion Control 80 X X

Tire Shop 81 X

Aerospace Ground Equipment (AGE) 82 X X

(Name not listed) 85 X

Equipment Maintenance 86 X

Munitions Shop 94

SRAM Missile Shop 100

(Name not listed) 10001

(Name not listed) 10004

(Name not listed) 10006

(Name not listed) 10007

(Name not listed) 10079
(Name not listed) 10080
(Name not listed) 10080

* Nm not listed) 10082

(Name not listed) 10102

(Name not listed) 10120
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APPENDIX D (CONTINUED)

Present Handles Generates
Location Hazardous Hazardous

Name (Bldg. No.) Materials Wastes

1926 COMMUNICATIONS INSTALLATION GROUP (CIG)

(Name not listed) 10148-10154

(Name not listed) 3

(Name not listed) 19

(Name not listed) 26 X

Aircraft Maintenance 46

Facility Depot 56

Communications Center 161

Base Communications 225

(Name not Listed) 608

Vehicle Maintenance 978

Instrument Repair 1684 X

2853 AIR BASE GROUP (ABG)

" Graphics Services 321 X

Photo Lab 321 x x

BX Gas Station 922 X X

Auto Hobby Shop 985 X X

Q_ Fuel Vehicle Repair 190 x X

Vehicle Maintenance 302 X X

Paint & Body Shop 304 X X

Auto Maintenance Shop 307 X X
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APPENDIX D (CONTINUED)

Present Handles Generates

Location Hazardous Hazardous

Name (Bldg. No.) Materials Wastes

2853 CIVIL ENGINEERING SQUADRON (CES)

Tire Shop 308 X

Fire Training 5 X

Fire Training 7 X

Fuel Tank Repair 63 X

Steam Facility 83

Fire Station 109 X

Indus. Waste Treat. Plant (IWTP) 141 X X

IWTP 147

Steam Plant 177

Metal Maintenance Shop 270

Paint Shop 272 X X

Plumbing Shop 272

Refrig. Shop 272

Structural Shop 272

Electric Shop 273

Paint Shop 275 X X

Generator Shop 286

Entomology Unit 295, 296 X

Sludge Dewatering 352 X X

Grounds Shop 591, 593 X X

D-12
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APPENDIX E

PHOTOGRAPHS



- Landfill

No

r

LADFL No.EEIGSCEC



No. 4

SLUDGE LAGOON

Location
of
Disposa
Trench

HAZARDOUS WASTE BURIAL SITE
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Location
of

Disposal

~~Trench

HAZARDOUS WASTE BURIAL SITE

* Fire
Protection
Training

Area
No. 4

FIRE PROTECTION
TRAINING AREA NO. 4
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Estimated Location of
Fire, Protectio Training Area No. 2

FIRE PROTECTION
TRAINING AREA No. 2

LANDFILL No. 3
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APPEN4DIX F

WATER SUPPLY WELL LOGS

- City of Warner Robins
- Robins AEB



1ru , ENVIRONMENTAL POTECION DIVISION
WATER SUPPL Y SECTION
270 WASHINGTON STREET. S.W
ATLANTA. GEORGIA 3334

WELL DATA SHEET FOR PUBLIC WATER SYSTEM
(TO BE COMPLETED BY WATER WELL CONTRACTOR)

OF WATR SYSTE. Warner Robins, Ca - Well No. L-A _ COT Houston

LOCAIEDAT NO 1 WatAr 01-i * TYPE WATER SYSTEM. COMMUMTY_ 10.NOICOMMUNTY-

OWmNIRCitY of. -W rni rkW , QA ._DRILLER BOwL_1&li0 Co-, InC.

ALEISP . z14 . Wrn.r Rnhing-t- nal' DikESS P.0.BOX 1363, Tallahassee,Fl32301

PHONE PHONE _(qucO 5 2.OL2. 1 uc. o.: 72

WELL DESCRIPTION

DATE DRILLED. 6/8/8 STATIC WATER LEVEL 129 FT.

TOTAL DEPTH. 54..0 FT. PUMPING WATER LEVEL: 149 FT. ATU2 '

IFE DRILLING iWOCATE): TEST PUMP DATA
NOTARY A- PERCUSSION - OTHER - DATE TESTED: ..... L 8 

& 9, 1981

HOLE DIAMETER PUMPED .X. ALED - UTMAT -

SIE ..,N IN.. FROM .. 20 FT. TO 12 FT, PUMP RATED. 40L0. V ., 217 HP

LIE " . FROM19"i- FT. TO 14-0 FT TOTAL CONTINUOUS HA. rIESTU . 2.

SI.E IN.. FROM - FT. TO - FT. DID WATER LEVEL STABIIZE: ISA No__
IUSE ADDITIONAL SHEETS IF NECESSAY) mRs. RUN BEFORE STAILIZATM 1

CASING RECORD VIELD 17.. 6M AFTER 24 W. OF COWUOUS
IYP MAIERIAL. Black Steel PUMPING

WAIL THICKNESS -375 DISCHAGE PoeaIftE 0 pI

*L0IsitOUOT WATER LEVEL DEFORE TEST: -1 FT.
E. 26 IN. FROM _D__ FT. TO 120 FT. TOTAL DAWDOWN - -6 FT

(ATTACH COPY OF DRAWOOWN MEASUMMENTS)
%,/F 16 IN FROM 0... FT TO FT. SPECIFIC CAPACITYM/FT .

SVE 12 IN FRO2.11 FT. TO Ag FT NO MINUTES FOR WELL TO ER: -

.. eiUS ADOIIIONAT SHEETS IF NECESSARY) WAS WELL DEVELOPED AND DIS I ECTED: YES .A. NO -

WELL SCREEN
4 TYPE MATERIAL 304 Stainless Steel wERE UNTREATED WAXR SAMPLES COU.TED

WE .12 N. -AoM3&(. Fr. TO = FT. FOR UCTI YES... NO ..FOR CHE'MICAL: YES I NO _

sue . ZIN FAOM32._FT TO38DFT.

SIZE 12 TO F PERMANENT PUMP DATA (BY CONTRACTOR OR
SIE l2 4.RO t

2 0 
FT. TO 06 

FT. OWNER) .sIl--s-0
SIZE 12 N. FROM40 FT. TO 460 FT P TP OL si.

"12 47 M T UPTP ULT I N
sinE 12 in.. FROS= Ff. To .,.FT POWII mIy --_ . .NP

WAS o SIWE DIETMIE IT IEE AA.,ISS: BATE. 1500 wo
YE:S ,. N __

uROUTING TOTAL DYMI HEAD: 21._6 FT.

TYBEGROUI _ Neat Portland PUMPD AT: 200 FT. w/30 t. Tail Pipe

APP. ID DY PRESSURE YES _ NO PUMPM DISIECTED: YES 1.UN
FROM !?.PF TO _Q_. FT JF WbrIT L TYPE MATERIALGa

F ROM FT. To - FT. ACCESS PONT. PA.' 2 IN

COMPM FTF WELL I OG ON RFVERSE SIDE
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WELL LOG

;-.1~ 1*;* I INDICATE WATERt BEARNG7
FLT FEI TYPI MAiIIIAL ENCOUNTERED REMARKS ZONdES

~o 20 1red clay I_______

-. d

33 coarse sand, redm 0 ;2 reclay

cog se sand

89 I 110 fine & coarse sand
jj_I. ' 1 2 e1 v
122 164 Icoarse sand -

190. 205 brown coarse sand & clay

205 208 clay

208 286 coarse sand

,86 1294 clay __
9 3 307 coarse sand, little red flay

3?- 317 clay

31? 372 coarse sand

)V2 437 sand

437 470 coarse sand

470 480 coarse sand,.little clay

480 523 sand

523 538 I coarse sand, little clay
_ __538 540 tclay

".540 566 coarse sand, little clay

40566 588 coarse sand, very little clay

588 1605 coarse sand, very little clay

Of- Mee 11em a M ieqve. Ie A6uomI SWet)

THIS WELL WAS DRILLED ACCORDING TO THE RULES FOR SAFE DRINKING WATER
5CHAPTFR 391-3-) OF THE G ORGIA DEPARTMENT OF NATURAL RESOURCES ANO
THE INFORMATION ON THIS FORM IS TRUE ANO CORRECT TO THE EIT OF MY
KNOWLEDGE

7 51GNF) __ UC. No.: 7 2

WAlER WtLL ?NTRACTOAS SIGATURL

DATE /2z8

F-2
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U 'i OMPL E E D £ t GIA DEPA,1M t F NAIUKAL kLb LJUhLS

-UI1 COML " EDENVIRONMENTAL PI CTION DIVISION
WATER SUPPLY SECTION270 WASHINGTON STREET, S.W.
ATLANTA. GEORGIA 3034

" WELL DATA SHEET FOR PUBLIC WATER SYSTEM
(TO BE COMPLETED BY WATER WELL CONTRACTOR) EPD Project No.

79-E-WS-14

AME OF WATER SYSTEM: City of Warner Robins. Georgia COUNTY: Houston

OCATED AT: -r .bhIs TYPE WATER SYSTEM: COMMUNITY.XL NON-COmMUNITY..

INER. City Of Warner Robins DRILLER. Layne Atlantic Company

DoRESS: - ADRESS: Post Office box 669. Albany, Ceoruia

H "ONE -- PHONE; 912/435 8338 LIC. NO.: 14

"City Wall No. 2-A - South Pleasant at Cit Maintenuce Yard"WELL DESCRIPTION

DATE DRLLED May.- 1979 STATIC WATER LEVEL: .. 132... FT.

TOTAL DEPTH: 580 FT. PUMPING WATER LEVEL: 7.21L FT. AT 1-613 GPM

TYPE DRIUING (INDICATE): TEST PUMP DATA
ROTARY ..L PERCUSSION - OTHER - DATE TESTED: Jumm._., 1979

IOLE DIAMETER PUMPED xx,- BALED - ESTIMATED -

SIZE: _2L IN.. FROM 0 FT. TO _2 FT. PUMP RATED: 1613 GPM .50 HP

SIZE: .25 IN., FROM 1LZ FT. TO 5.10 FT. TOTAL CONTINUOUS HRS. TESTED: 24
SIE: IN.. FROM -. FT. TO - FT. DID WATER LEVEL STABILIZE: YES M NO __

USE ADDITIONAL SHEETS IF NECESSARY) HRS. RUN BEFORE STABILIZATION 1..

ASING RECORD YIELD .6L3PM AFTER 2...A_ MRS. OF CONTINUOUS
,YPE MATERIAL. Blank Steal nine PUMPING

WALL THICKNESS. 0.375 Seh. 40 DISCHARGE PRESSURE: .-- 0-_. _ PSI

WEIGtTiFOOT: Schedule 40 P.E. WATER LEVEL BEFORE TEST: 132 FT.

WZE: _21- IN.. FROM 0 FT. TO -2M FT. TOTAl DRAWDOWN: 103 FT
(ATTACH COPY OF DRAWDOWN MEASUREMENTS)

LE .. IN.. FROM ... FT. TO .20 FT. SPECIFIC CAPACITY: 15..66 GPMIFT.

!.iZE _12 IN.. FROM Z59- FT. TO _=0 FT. NO. MINUTES FOR WELL TO RECOVER: -2=hzj.
4USE ADDITIONAL SHEETS If NECESSARY WAS WELL DEVELOPED AND DISINFECTED: YES=-( NO -
IYE MATRN: Stanls Stel Type 304 WERE UNTREATED WATER SAMPLES COLLECTED

SIZ. -. IN. FROM 274 FT. TO 28K FT. FOR BACTI YES .=NO -

SIZE: .2- IN.. FROM = FT TO ..31ft FT. FOR CHEMICAL: YES ML NO -

QZE. .. L.IN. FROM iJa FT. TO JL4 FT. PERMANENT PUMP DATA (BY CONTRACTOR OR
OWNER)

£IZE .,L. IN.. FROM .ZA FT. TO JiAA FT. PUMP TYPE: Lame OUTLET SIZE it IN.
WE: .J.2 IN., FROM All FT. TO _=n FT. POWERED BY: 40 tIP

WAS SLOT SIZE DETERMINED BY SIEVE ANALYSIS; RATE: 600+ PMY'ES XgL NO _

{OUTING TOTAL DYNAMIC HEAD: 202 FT.

TYPE 6ROUT Ceint PUMP SET AT: 160 FT.

APPLIED BY PRESSURE YES X1 NO - . PUMP DISINFECTED: YESI. NO -

i ROM .. FT TO 12 5 FT. DEEP WELL AIRLINE. TYPE MATERIAL: C Llv." LENGTH: IM6. FT
•i" 111Ev FT TO .i_... FT. ACCESS PORT. DIA.: ._L IN

.9 31 COMPLETE WELL LOG ON REVERSE SIDE
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I

WELL LOG

FlO ic I I i INDILATE WATER BEAPJNG
rEET FEET TYPE MATEH&" ENMUNIERED REMARKS 10%ES

0 15 Red Clay__ -

15 45 Red Clay & White Clay

45 60 White Clay & fine aend

60 75 Coarse white sand & clay

75 94 Coarse white sand & little clay

94 109 Coarse sand

109 123 White & red clay slow

123 168 Coarse white sand

168 228 White coarse sand

228 241 Coarse sand with little
clay streaks

241 256 Coarse sand and little
white clay _.

256 270 Fine pepper sand - slow

270 285 Fine sand and red clay

285 300 Fine sand & little clay stre ks

3Coarse sand with little
clay streaks __

315 328 Sand with little clay stre."

328 343 Coarse sand & clay streaks

34 359 Send - little clay streaks - slow

4 359 372 j Sand with little clay streak

372 1 386 I-Coarse sand with little clay streaks

386 400 I White sand little clay strea s

400 415 Sand little white clay

III Me81 SatI RaWM ge AuMnsl Sftd)

THIS WELL WAS DRILLE ACCORDING TO THE RULES FOR SAFE ORINKING WATER
ICKAPTER 391-3-5) OF HE ORGIA DEPARTMENT OF NATURAL RESOURCES AND
%E INFORMATIONfi THIS FOAM IS TRUE AND CORRECT 10 THE SEST OF MY

KW Ef1K K tWIU . -(~ 
-11 -'CAA

WATERIW L 9DTRACTOS SWLNATURE

D At( LAYNE ATLANTIC COMPANY
P 0. BOX 669

ALBANY, GEORGIA 31702
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Nu

WELt LOG

FRO E T TYINDICATE WATER BE).RNG
ray FEET TYPE MATERIAL ENCOUNTERED REMARKS ZONES

415 430 Coarse sand and little whit
clay - mad.-

430 444 White sand with little clay streaks

444 460 - Coarse white sand

460 473 Yellow fine sand and clay

473 488 Sand & red clay - slow

488 502 Coarse sand little clay -md.

502 532 Fine white sand - tight

532_ 548 Fine white sand 1, clay streaks

548 561 Fine white sand & clay - me

561 580 Fine sand & clay - slow

'I __ _ _ _ . . 1 _ _

01I More SWm is Reqwursd Use AddIMII 51wMf

THIS WELL WAS DRILLED ACCORDING TO THlE RULES FOR SAFE DRINKING WATER
jCHAPTER 391-3-5) OF THE GEORGIA DEPARTMENT OF NATURAL RESOURCES AND
TNEINFO$MATION QNTHIS FORM IS TRUE AND CORRECT 10 THE BEST OF MY

SIGNED: '1 _/2/j f ) i . UC NO. Z
WATER LLTRACOR'SIGNATURE

DATE LAYNE ATLANTIc COMPANyP 0. BOX 669
ALBANY, GEORGIA 31702
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- i,,. r :' + * t .. L..:...:..

STATE 0-- CCO.ICIA
.nlo~ ILCAiONFO A PE:V'IIT TO USE CRQ.NDWATER

PART R - WELL DATA

.ubni- one (1) Form for Each Well (Print or Type all Information)

APPLICANT CITY OF WARNER ROBINS

WELL NO. 3 (Key to Attached Location Hap)- Ground Elevation ft.
L8!~tud 43" N Longitude 83 0 36'46"W (if available)

WELL CANSTRUCTIO N DESCRIPTION EXISTING PROPOSED

*Name of Aquifer(&) being or to be Utilized Tuscaloosa Group

TYPE DRILLING (indicate) Date Drilled- March 1961
XX Rotary Date to be Drilled

Percussion Total Depth4Sft. Driller Layne -Ad n ic Co
Bored Static Water

Level 105 Ft. GROUTING: a Yes "NO

Tye. am.I.p97t

DRILL ROLE DIAMETER Fr O WA R OL., toBN,
Frocm 0- CftE-T f t. 26n. From f ft., to ft.
Frau__Oft., toMf t.e 5 in. prom ft. , to ft.
From ft., to ft., ___in.
From ft., to ft., in. TES PUMP DATA
Fro. ft., to ft., in. Pumped__Teat Bailed______

Estimated Actual Test
CASING RECORD Date Tested Feb. 24. 1961
Type Materis Pump Ra _001555 4PM 75 P
Wall ___.___..__.__o_____ Test Yield GM After5

S.Weight/Fot65.71, 49.56, 40.48 Lb. e his. of pumping
Size 20 in. fromFft., toj.7ft. Water Level before Text 105 ft.
SizeIin. from 0 ft., toDMft. Drawdown 33/V - ft.
Size 0in. from 200 ft., toJ6 . Speifty, Go Ift.

Size in. from ft., ft.
Size in. from ft., to ft. PERMAENT PUMP DATA (if available)

Pump Type, Dep Well Turbine
WELL SCRE outlet Sise 8
Type Material Stainless Steel Powered by Electric Motor
Size. l0 in, from 27 5 ft., to_; i Tft. Horsepower_ _ 7_________
SizeTl in. from 360 ft., to 97 ft. Rate 1 e00
Size-jin. f rom 0ft., to40Lft. Pumping Level 13818 Ft.
Size- in. from. .,ft., to ft. Average Hours Pumped Per Day_________
Size in. fromft., to ft.

N'OTE: Detailed well construction specifications of a proposed wall may be required
by the Division upon review of the submitted application.

Camplete WELL LOG an reverse side, if available.

* F-6



III

TO INDICATE WATER IARING

FIT TYP MATERIAL NCOUNTERID RUMARP3 ZO.4'

Un 1I T op Soil

j 5 Yellow Sandy Clay

14 R.ed Clay

22 Med. Coarse Sand

3Z White Clay IV /Sand - SlowI

49 White Clay - Slow

58 CoareA Sand - Thin Stka Whlite _ _1_AV

:72. Coarse Sand

96 Clay W/Stks Sand

,, 102 Clay - Slow

108 1 Clay W/ Stks Sand

114 Clay - Slow

146 Coarse White Sand - Soft

149 , Clay

158 Coarse White Sand - Soft

161 Yellow Clay

I 194 Coar. Sand W/Thin Stk, of Cl y

1 198 Yellow Clay - Slow Drilling

- 218 Mod. Coarse Sand - Soft
Z20 Streak, of Clay

238 Mod. Care, Sand - SoftJ

240 Streaks of Clay

fit "Me bm is A.§ UA Us

The above infonation is vue and cWTmt to dft ban of my knowledge.
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TYPE I.IATZRIAL EP.COUNT-2RED IREMAE~'AERBARKS c':I

Z57 Med. Coarse Sand - Soft__________

I265 ILavender Clay - Slow -

I 337 1 Med. Coarse Sand - Soft __________ __________

399 Med. Coarse Sand W/ Thin st4 of Clay.

4001 Streaks of Clay

4121 Med. Coarse Sand - Soft

425 White Clay - Slow Drilling I_________
433 Med. Coarse Sand - Soft 7________

440 White Clay - Slow Drilling __________

465 Med. Coarse Saind W/ Stke of Clay
-F-8

478 hit Cla - low riling _________________ _________________

* The above Z5 i ntmed o7 isor e nd -ufe 5 o th.be fm nwd

1 -
. A' a e d r l y -S o



STAfTd~F -CEORCIA
A. ICATIONi FOR A PERMIT TO USE CROUINWATER

PART B - WEL DATA

Suiz ore (1) form for Each W~ell (Print or Type all Information)

APPLICAT CTY. OF WARNER ROBINS

WELL NO. 4 (Key to Attached Location Map) Ground Elevation ft.
Latitude3203 'Z9"N Longitude 83 0 36'551V (if available)

WELL CONSTRUCTION DESCRIPTION XX EXISTINr . PROPOSED

Hame of Aquifer(s) being or to be Utilized Tuscaloosa Group

TtPE DRILLING (Indicate) Date Drilled February 1960
X"X Rotary Date to be Drilled

Percussion Total Depth_390ft. Driller Layne-Atlantic Co.
Bored Static Water

Level 122 Ft. GROUTING: [ des r No
Type Pressure (Cement)

DRILL HOLE DIAMETER From0 " ft., to±...ft.
From 0 ft., to..Dft., _g. in. From' ft., to ft.
From ft., to. ft., ?_5 in. From ft., to ft.
From ft., to-ft., _ in.
From ft., to ft., in. __TST P DATA
From ft., to ft., _ .in. Pumped Test Bailed

Estimated ,Actual Test
CASING RECORD Date Tested ".h_ 7n_ 140f
Type Material Steel Pump Rated 1500 GPM 100 RP

SWall Thickness 0.312. 0.375 In. Test Yield 1559 GPM AfterJl3
- "Weight/Foot 65.71. 49.56 Lb. hrs. of pumping

Size 20 in. from 0 ft., to 60 ft. Water Level before Test 122 ft.
Size 12 in. from.ft., to- ft. DrawdoOn 60 ft.
Size in. from ft., to ft. Specific Capacity q GPM/ft.
Size in. fro - ft., tc ft.
Size in. from ft., to ft. PERMANENT PUMP DATA (if available)

Pump Type _Q W.11 "
WJELL SCREEN Outlet Size- In I n
Type Material Stainless Steel Powered by Electric Motor
Size 12 in. from 240 ft., toZj0ft. Horsepower t00
SizeTZ-in. from 320 ft., to 330 ft. Rate 10 GP
Size 12 in. from O ft., t oj0ft. Pumping Level 1S2 i t.
Size in. from ft., to ft. Averag. Hours Pumped Per Day_
Size in. from ft., to ft.

NOTE: Detailed well construction specifications of a proposed well may be required
by the Division upon review of the submitted application.

Complete WELL LOG on reverse side, f.f available.
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WLLL LC;G

O. TO ,NOCALV ATEn IIARING
r P'- T TYPt MATERIAL ENCOUNTERE0 REMARiKS ZONES

3 Fill Dirt

3 123 Sandy Red Clay

Z3 42 Sand w/stks of Clay

Z 47 Clay - Slow

47 56 Sand - Soft

56 73 Clay - Slow

73 97 Coarse Sand- Soft

97 106 Clay - Medium

06 124 Clay w/stka of Sand - Soft

24 154 Coarse White Sand- Solt

54 178 Coarse White Sand w/thin stks of Clay - Soft

78 - 201 Coarse Reddish Sand - Soft

.01" 211 Clay - Medium Dril_ _ _

:11 23Z Coarse Reddish Sand - Soft

'32 2.36 Clay - Soft

L36 261 Medium Coarse Reddish Sand - Soft

!61 264 Clay - Medium _,

.64 275 Med. Coarse Sand - Soft - Cut Etough _ _ _ _

',75 292 Med. Coarse Sand - Soft '.

!92 ,301 Clay - Slow Drilling _

JOJ 316 Mod. Coarse Sand - Soft

116 318 Clay - Med. Drilling_

IN A#" $011W a Ago~.e LUW AdOAWe *,WJ

The above information is ue and conic w the beat of my knowtedge.

Signed * Title

L Date

aF-1
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1-

TO jSM, IC.A7*I t'JATE; ILFAAING1

FE- r TYPE UArIRIAL INCOUNUTERIO REM.ARKJS ZO.

I 43  Coarse Sand - Soft- Cut Rough

146 Clay - Med. DriLlin_

- 33)( Coarse Sand W/Stks of Clay- 4 ft

30 CoairseWhite Sand - Soft
i3S4 Sandy Clay.- Soft

403 Coarse White Sand - Soft

405 Clay - Med. Drilling .

43Z I Coarse White Sand - Soft- "CI. Rough
438 Clay Med. Driling

ARI Med. Coarse White Sand w/ut s of CLay - Soft

491 White Clay - Med. DrUling _

(it IAme Spay.eAes Um AJI~fW St

The above informatioi is true and correct tw 1h ben of my' knowodp

ied S Tit); __________________

aDat

L F-il



i %T .... L ... .1 .i. .:. k I- -L , ,

-'- .... l it ,,
0- GT'UI ;O'LA

-,'. . C.:ATION FO A p-'IT TO AS: PETOLO. ATEC
PART , - ,ELL DATA

Sub.alt one (1) Form for Each Uell (Print or Typt zl11 Inforrmationi)

ArFLICANT CrY OF WARNER ROBINS

NEtO. e to Attached Location Map) Ground Elevation 431 f .
WELL Latitude 3235'44".N Longitude 83 0 38'42--W (if available)

WELL CONSTRUCTION DESCRIPTION rx) EXISTlIG C= PROPOSED

Na0e of Aquifer(s) being or to be Utilized Tuscaloos &Gro p

TYPE DRILLING (Indicate) Date Drilled November 1962
XX Rotary Date to be Drilled

Percussion Total Depth4Z2 ft. Driller Layne-Atlantic Cos
Bored Static wlater

Level 132 Ft. GROUTING: Yes IM No
Type Preaure (CPvn~n1.1

DRILL HOLE DIAMETER From 24 ft., to. 9..ft.
From Oft., t_9 fe., 26in. From' ft., to. ft.
From Oft., to. ft._Ain. From ft., to ft.
From- t., to ft., in.
From_ ft., to-ft.. _ in. TEST PUMP DATA
From ft., to-ft., ___In. Pumped Test Baled

Estimsed i Actl Teat
CASING RECOPD Date Tested Nnw.,t .- _7 1QA7
Type Material Steel Pump Rated 110D GPM 75 HP
Wall Thickness 0.312 0.375 In. Teat Yield' GPM After 24
Weight/Foot 65.71, 49.56 Lb. hrs. of pumping
Size 20 in. from 0 ft., toj _ft. Water Level before Test 132- ft.
Size-Tin. f romJ' fC., to 42 2 ft. Draadown 24 ft.
Size in from ft., to ft. Specific Capacity 45.18 -GP/ft.
Size-in. from ft., to - ft.
Size in. from ft., to ft. PERMANENT PUMP DATA (if available)

PUMP Type Tjj V] w -ii
VELL SCREEN Outlet Size 8"
Type Material Stainless Steel Powered by , Lo.or

Size 12 in. fro235 ft., to_,., ft. Horaepower _ _ __"q
Size 12 in. from 270 ft., to.280ft. Rate 1000 PK
Size-T"in. from-49"ft., to 354 ft. Pumping Level 156 Ft.
Size-=in. from 366'ft., to1L ft. Average Hours Pumped Per Day_ _ _
Size-1Z in. from £92ft., to 412 ft.

N.OTE: Detailed %,ell construction spe Aficetions of a proposed well may be required
by the Division upon revik:-% of the submitted application.

Co.lMcte WELL LOG on reverse nide, if avaiLable.
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WELL L0Q"

JC To AINOICAi EVATE SEARING

ET FEET TYPE MATMRIAL ENCOUNTERED REMARKS ZOtn

D I Top Sail

1I 10 Red Clay

to -PC) Red Sandy Clay

20 30 Dark Red Clay

30 35 Coarse Red Sandy Clay_

-35 .44. Red Clay ,_.

44 51 Fine Red Saady Clay

51 59 Fine Sand w/Stks of 'White Clay

59 74 Fine Sand w/Heavy Stks of Clay

74 84 Med Coaxt-z Sand

84 94 Pink & White Clay (Med. - Slo )
I I

105 Red Clay (Med.-Slow) ,_ ..__

15 ! '39 White Clay

139 I 148 Sand

148 155 Coarse Sand w/White Clay

155 185 Coarse Sand w/Stka of Clay

t185 216 Coarse Sand w/Stks of White C ay

216 258 Med. Coarse Sand w/Very Litt Clay __

258 298 Coarse Sand w/Iron GranulesI _________,_______ ____________

298 308 White Clay - Slow .....

308 321 Red h White Clay - Slow "_

321 332 White Clay - Slow __

The aboe infamati.'i is true and correcT to 1,e bet of Iy knmwl.dg.

Signed Title
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2:1

V I EL L L O G .

TYPE .IATZRIAL ENCOU, rERZD RAtTANK
-
S ZONL3

3 21 3 3 p in i- & W h ite C ay w /S .s of SZ('Sa n

3q 1 370 Coarse White Sand w/S .ks o( ,av _'_

70 1 390. Coarse White Sand w/PossbleClayStk.

90 400 Med. CoarseWhite Sand w/Stk4 of White Cay

00 430 Coarse Sand wI Stks of Clay ___________ ___________

30 4.,0 Clay w/Stks of Coarse Sand ."'._

__ If __________

_0 1. _ _ .1
"_ __

-4) _ _ _ _ _

aI _ _ _ _ _ _ _ _ _ _

(of Mom Sow#e is Aiqwin Use AdE*We" ShwJ

The above information is tne and corre't to the beet ot my knowldge.

Sisned 
Title

Date
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: . - - -..... .. ___

STATN: C" CE;O'GA

A ei.,.CATIO. FOR A P.iZtT TO USE COU.:1Ki'R .-

PART h - WELL DATA

SuL-.l: one (1) Forr. for Each Well (Print or Typa all Information)

APPLICA.NT CITY OF VARNER ROBINS

WJkELL NO. 6 (Key to Attached Location Map) Ground Elevation 393 + ft.

Lsetiude3Z37'58"N Longitude 830 37142"W (if available)

WELL CONSTRUCTION DESCRIPTION r EXISTING PROPOSED

Bame of Aquifer(s) being or to be Utilized Tuscaloosa "Grou

'TYPE DRILLING (Indicate) Date Drilled July 1968

"" _ Rotary Date to be Drilled
Percussion Total Depth435 ft. Driller Layne-Adantic
Bored Static water

Level 116 Ft. GROUTING: yean No
Type ,. ... Cenntl

DRILL HOLE DIAIETER From 70-t., toO ft.

From . ftT., to ft., 32 in. Fro . ft., to ft.a
From Qjt.,a c ft., :)s;in. Prom ft.., to ft.
From ft., to ft., _in.

From ft., to ft., in. TEST PUtIP DATA
From ft., to-ft., in. Pumped Test bailed_ _ _

Estimated 1050 CPM .

CASINGC RECORD DaeTse uly 16 1968
Type Material Steel Pump Rated 1040 .GP H HP

Wall Thickness QU n 1-7; i, Test Y.Leld GPM After 24

Weight/Foot 85.73 62.58. 49.56 Lb. hrs. of pumping
Size Z6 in. from 0 ft., to27 f t. Water Level before Test 116 J t.
Size"TE"in. from -- ft., to230 ft. Drawdown 15 ft.

Size 12 in. from tf., to3 If t. Speciiic Capacity 69.3 GPft.

Size in. fromft., to ft.
Size in. from ft., t-o ft. PERMARENT PUMP DATA (if available)

Pump Type Deed Well Turbin"

WELL SCREEN Outlet Size 8"
Type Material Stainiess Steel Powered by eIr Mnt,,p
Size IZ in. from250 ft., to .kft. Iorsepower 100

Size7-in. from"Z 7-ft., to l ft. Rate 1100 GeM

Size 12 in. from390 ft., to 400 ft. Pumping Level 131 Ft.

Size 1Z in. fro U _fjt. to 4Z5 ft. Average Hours Pumped Per Day-
Size in. from ft., to ft.

:OTE: Detailed well construction specifications of a proposed well may be required
by the Division upon review of the submitted application.

Co:nplece W.LL LOC on reverse side, if available.
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W ELL LOG

~ TO WOIATh WAYSR 99ARING
-3!? TPI UATAI3AL3 NCOUNTMS

. 
0 RNARK3 ZONES

I Top Soil

r 18 Sand Clay

18 j 32 Whit. Clay

32 47 White Clay & Sand

47 64 Red Clay W /Little Sand _

64 74 Clay _ _ _ _.,

74 122 Coarse Sand

122 130 Clay - White j
130 155 Coarse Sand W/Stats Clay

155 180 Med. Coarse Sand

180 185 White Clay

185 215 Med. Coarse Sand

SVF  224 Clay

224 281 Med. Coarse Sand

-81 296 Sand A CMay

296 1, 341 Med. Coarse Sand W/Little S cs of White Clay

341 357 Mod. Coarse Sand W/Sorne VLit* Clay r_

357 369 Coarse Sand

369 385 Med. Coarse Sand

385 393 Sand W/Lot8 of Cay - Clay W Lshes Out

393 435 Coarse Sand - Little Clay

435 464 Coarse Sand W/Stks of White ,ay

The above infowmataon is true and cace to the bw of my knowimcis.

, Signed Ti*"ltle

Oats _ _ _-.._
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Gowgi Deartment 91, Public Health
/ ~~Water Supply Servic.0NT RT

47 Trinity Avenue, S. W. D O RT

/ .1Auants, Georo 30334 CLASS 11

*WELL DATA SHEET CLASS III
For

PUBLIC OR COMMUNITY WATER SUPPLY SYSTEMS OR INDIVIDUAL WATER SUPPLY INOa VIDUAL

~AJCTO1"U .31 2. 7 (UIW~ 1a=9 J. 3);

,.." a Vo Sis ;aimz Goablna. CaayuI& Arizs= ,ttst Cum,_LL _______

Tres: omueA"w No SuiO of Los Mod HOR oraw 0Trailer Parlis ______

Ovw City of wass Liohim 0.0w ciagUkU4Jin ..tms a cts. CpE

Dins Ofill"mem iaiT 19V2 DMONa .P7 9

WELL DSU1FTON

Type 0RUL~IA" 40wil GROIIVIN

Rain Iypeorat C0i
room"%___________ APPliad by 00w______

__ _ __ _ _ __ _ _ __ _ _ __ _ Finom, C Its Ft
Told 000~ ofWl I FL Prom. IL To. 1ft

C DoIP wasi - uLI.J..... F Fr, - Pt. To F

HOI.S OIAMETER: 113?P9.2W DATA*

From 0 Ft To liO G 3  FtamL2_I .P1!E1M Test 1 Be" _______

4,' From 0. FL To 4SL........1 Pt..faa ,~eb haty-ml 1.gt

FIGIN PL____ t To ____ Ft.. in. Da oed i x=A.In r
PrFi ___ PL__F To_____ Ft.&,ht. 044Fii~...~jF-. mp Tw%
From' P_____ To___ Ft. ... b. rYII "M u .M a

CASING VCOAD: VAUML"..dkTum P.0

wk. -to FL TroM F&

In.- piLi m row F T 'Pt we" owelp an dli
* ~ ~ PW P, a__ t T.___ Ft.

Is k.. FuOm ____F TO __ FP. I yes w

lmw Wt., Fern ___ FT. o__ Pt
LML sww PSMAANBNT PUMP DATA fit Availale).

VALL WalWN:

Pam" Typo 'g-2m~y .iau

S11e 2 ift. From al- FL TO Ft fowwby *L3ULtIr3 EU

In. Frm FP. To
3 5

FtP Horn P. _________________

ato~b, From J. Fp, To ZS RoU PAN. Opal

( a.,.111k From P___ L To __ _FL haF uROmL"~I~

SiM1 11. FAIm___ FL To FL Fw 10yes No

FOR OUI.1 LOO. LANR Alesa WOE
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~ WELL LOG
Total a&" -
FI_. TO INDICATE WATER MeARINO

FEET TYPE MATERIAL ENCOUNTERED RgMARKS ZONES

18 17 ZAflA Clay

1.7 15 =.~t& c;A L and

7.4 10 Mar

1)0 a CUqml.611
caw7

2180 33 1d i.Coom Soli

224 9 CAW

:$1 5 )UA* Comw~Imm Land~L~*

357 16 lmi. mi am V/5mm Uhum,~

3. 39 COLVI SeMi

385 16 AEG Coamw iami
70 LandIu of ncur- may1

4"6 29 Comm and W/Stm of Lute______ _________

utwo clay

195 mods. adSemi Id/LI~t.C

This "Il was drilled ma*gto ow Rules aw Rseilu of Owsf Gene pUwis of Public l4I
ed Owe above Infomiatdo a Vue mW Commes to ge been of mny hnlsdpt.

_________________________Thin

Date Jmm 15, 1972
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CN

."r,ltON-',t."L !'-:uL.L rj::
•  

C. ~ 4 J q

---?.\:ET OF rArLUKAL RLSO'.MC-S
STAT o A

AIILTATONFOR APELMI TO~E CYrOXDWATER
A~'ICAZONPART B - V!ELL-ATA

Sub-tic one (1) Form for Each Well (Print or Type all Information)

APPLICAXT CITY OF WVA WP R rTN

+
WELL NO. 8 (Key to Attached Location Map) Ground Elevation 396 ft.

LatitudeZ_35_44" N Longitude 83 0 38157"W (if available)

WELL CONSThUCTION DESCRIPTION EM EXISTING r7 PROPOSED

Name of Aquifer(s) being or to be Utilized Tuscaloosa Group

TYPE DRILLING (Indicate) Date Drilled Aueust 1970
_.Rotary Date to be Drilled
Percussion Total Depth430ft. DrillearSiner-Layne -AtlanticCo.
Bored Static Water

_Leval 101 Ct. GROUTING: Yes NoTL W Pressure (Cemet)

DRILL ROLE DIAMETER From 100 ft., to 0 ft.
rom U f c tolGo0 ft. 32 in. Trom - t., to ft.

From 0 ft., to 430 ft., 25 in. From ft., to ft.
From ft., to-ft., -in.
From ft., to ft., -__in. TEST PUMLP DATA
From ft.t, tot_ . _t., in. Pumped Test Bailed

Estimated 1500 Gupm
CASING RECORD Date Tested August 131 1970
Type Material Steel Pump Rated 1641 -GPM 150 HKP
Wall Thickness 0.312. 0.375. 0.375 in. Test Yield01 PM AfterZ
Weight/Foot 85.73, 62.58. 49.56 lb. hra. of pumping
Size.2(in. from L-ft., to jggft. Water Level before Teat 101 ft.
Size l7 in. from 0 ft., to Z25 ft. Drawdown 27 ft.
SLze"Tin. from'2 3 -ft., tol"-'-ft. Specific Capacity 60.8 GP ft.
Sze in. fro ft., tC_ ft.
Size in. from ft., to ft. PERMANENT PUMP DATA (if available)

Pump Type _ 3 Well Turbine
WELL SCREEN Outlet Size 8 in.
T-p- Material Stainless Steel Powered by Electric Motor
Size 12 in. from 240 ft., to 260 ft. Horsepower 150
Size 12 in. fm-305 ft., to 320 ft. Rate 1500
SLze- in. from ! " ft., to...ft. Pumping Level lZH Ft. -

Sizej2-in. from &=ft., to gft. Average Hours Pumped Per Day_ _ _
Size in. from ft., to ft .

19OTE: Detailed well construction specifications of a proposed well -ay be required
by the Division upon review of the submitted application.

Complete WELL LOG on reverse side, if available.
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WELL LOG

8' ________

o" TO INDICATE WATER SIARINC

-ET FEET TPE MATERIAL ENCOUNTERED REMARKS ZONES

-0 15 iRed Sandy Clay w/Hard Stks of Rock

L5 35 IYellow Sandy Clay

15 42 JSandy Clay ."

12 50 1Red Clay - Slow

)0 65 Red Clay - Very Slow

5 80 Red Sandy Clay - Slow

30 87 Mod. Coarse Sand At Little Cl& - Soft

37 100 Clay .

)0 I126 Coarse Sand w/Srn - 11 Stks of C ay

!6 187 Coarse Sand

37 274 Med. Coarse Sand

74 294 Mod. Coarse Sand w/Stks of Cli y

-r 443 Med. Coarse Sand - Soft

43 463 Mad. Coarse Sand - W/Stks of "lay

53 480 Med. Coarse Sand - Soft

30 494 Red Sandy Clay - Very Slow

" The above information is true and €o~t to the beat of my kn4a'elp.

Signed Tile

oats

F-20
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IIA

Georgia Diepatmontot Public Health
Waer Su~pply Service 00 NOT WRITE

, - 47 Trinity Avenue, S. W.
-. Atlanta, Georgia 30334 CL.ASS II

WELL DATA SHEETCLSIII
For

PUBLIC OR COMMUNITY WATER SUPPLY SYSTEMS OR INDIVIDUAL. WATER SUPPLY INDIVIDUAL

INS TAUCTI 01

am of Water Sine,; 'Warner Robins Locatii Arv,'a Tmi H'" :uatau

Type; Muumi Sivadivoe ____ Noeof Los oieN. or Tieler Porks ____

No of Loft Industrial ____ comninob Individa _____I othier_____

Cwne City of laftr nnbINAM WNiWe SingsrL n Atlantic Co~any

Add ______________ A&= Albany' Geo g

Ome DONu"qStartd sectainbr 1971 omCR d October 1973.

WELL OUCIP1ON

TYPEK ONIUNS icmlk GROIUflI

Roary _______________ Type mi~ C&Ikt

Depthn w FL TSM 11Q... F i puiFet Tou ____t. ____

*Fromn 0 FL To_....._..hSQ._....P~ FLTo Be"

Fromi____ Ft To____ _ in. Dem Tioe October 5197

Fimm____ FL. To_____ ft-i. Pullp Rid 161 oplil Test ftigi
Frm _____ FL To___ FL. t.- Yhid .... 1l.... MM air _ ha.

of ule
CASING N11CONO: IN - Leielmla Too 101 FL

Type Maeill Steel spet 'Ity ________ GPM Fa t.

Sias ... 2h.. i, Fyri, 0... Ft. TO JJIj. Ft.
SIN _3._ Mi, Fre, 0 FL. T...aQ P. WONs developed an Dwuwini:
Sta 12e * jlu, From 25i. Ft To..9. PL
Sim In,.__ irm ____ FtL To ___Ft Ye Vag No

Soe _______ 13,Prm ___ To-__ Ft

*Steal Sms 22"z16l' PENMAN'"?r PLMP DATA fI it
N'LL 35K3N:

b... PWRO Type Efsingem & Bowler
Type Mai~l Itii& StainlejSs Steal Whntter O" $in an

sin 22~ i,. Prom _..LQ FIL To~Q...Ft P..g~ by Electric ictor
sa_22 i. Frain _...3& FL To 380 1 "W".P owe - 1,50
&we@ 11M.L.... , FroM _JQ.5_ Ft ToA Ft. PAW50 GPM
suit M.JL... i, From w 1 Q Ft. To F.B2 L Powphi LWJ 1301
Sie ______ hiPeem __ Ft. To FL Piern Dlehilemd .____yom No

PON nftL LOG. IFU Nl 51"

p F-21



Total each WELL LOG
Depth Stat = 9-.
-f d -9410, INDICATI WATER lARING

i TYPE MATERIAL ENCOUNTERED REMARKS ZONS

7 7 iand
fl .-n, & Uite Cma-

36 16 Sand W/Littla Stka. of 14hite

50 114 Coarse :hand & UItt Clay..a.ow
.-e- An
127 4.7 Coa.rse Sand i/Stk. of Units

1 62 Hed. Coa.se Sand
Z2. 'ld Coarse Sad 1V/Stka of _________

Ca"y
_I 10 Mod. Coax- Sand-Soft
Z53 22 Mail. Coars Sand & Stka. of

9ayO tSa -
270 23 tied. Cand & Bed Cy-Mav

-."- ...... .o.. ~n & Rnd c C-:r .. Vf lg ________

314 19 Coar. Sad-.*e 7 Slow

366 42 )l~d. Coax..II SAnd W/L-4 MS

396 10 Bad Sand Clay-Slv__________

4? 21 Mod. Cax.. Saud-Saft

437 20 Coars. Sand Wjow Clay-Clav__________

4.50 33 Sand Clay-filam_________

4.67 17 1lad. Coarse Sand-Soft _________

1.97 30 Mod. Coars. Sand II/Litti. ___________

28. 31 Ennd 1.,A/Lttm Clay-oft. __________

Thk well wn drillie according to to Rul and Regulatm of hg Georga DwPum'u,' of Public Idt
wid UI. a,. wahion ia &us nd cwrret wo Ow b of my knowledoL

SIWwd ___ District umLg er

Dem Jma 15. 1972
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ALL MELASURRMENTS TAI 101 ,*idOI. GRtOjjNpj jTOP OF POUNUAIIJN, 4hOP Or CASINGo 4TOP GA66 PLATE)

SIAATI.& OFETMLW........ - .. .Id
aCTAL OEPTH....JO..........W.VACeON.. STATIC WATER I..VL......-

"KMNO SURFAC .............. SGH SIE -_ 1 HI PCKNER

3m 49EVS WI--____SrK GC_____ PAKE:1X rrl SC H ;40zz~ ':t;8t:N L

WELt. STRAilod.1,

sp 4ATEW. -,......,Me2~~...~.~aCIN

'AX-JtjI* CLAJ-' ~ .-..L r-~ z -

- - a B IL -. ...- ..- ___O____

ZLNtaT COLUH.4 -_ .L__1~.~________ _____TYP - 0..... 20- LXGH
fOWL HIE.....YS~..UAE.... M~1AMPELLER4

* I 4ATIORIAL DOW... _.WSTkrL.. .... PO:ATt; AND.-... _-HAFT

SUCTION SIZE__..... - .LN;TH_. ---. CION STNAINELR...........

- ~ ~ ~ ~ I 18I PUMP SCALED HOW.-... WHIERE WITH WHAT-........

I- -.. '
- -;* ~ LUURICATORTYE........ VOLTAGE. _____

*~~ PRESSURE GUAGE---------..- SPEED

*INOTES

RIG USED TO SET PUhIV...... IIRTALLER....

* . OATE PUMP ONST.I.LIFI .- III. -3AlQ ON OPERATION - $*-....1 .*I *'* ."*MAK--.... I....... PHASEL CYCLE ...... VOLT. "

* . TOP SEANING........... W: PI.ING_-.... RATCHET

* '.TANT7EII.. P.......f:.ESVVtft SWITCH. - FLOAT -

- ~ SIZE PULLEY.. - - TYPE MOTOR FRAME..-

M^KL-- POP...- SERIAL U8R

SPEED . -. smrr fr.I'*1 E. -- PUNUATION

VvPc I-UEL. I^:J V . . .. . .M &t AA.. - NO.

* . - ~~~~ NPMKE lirARt.ZL NR.........'. TYPE FUEL LTENH...

== - I PUBIPOSE Von WytiKs.4 1144 WmTEN 90 USED

7- I TfMPLRtATURL.__.. -. ' Wp TYR %.EAR_._ CAPACIT

__ ~~TYPE 1UEAThICN. USES WOTTPE___

16I THEME A C.IRP.Cof -~H*.4;-W.L HIT_ TYP11 -
* Z.AN TIldfK Cow ft?4.I V ~ L .

~ ",~qp a~.a~, .. - SIZE IIArc v .

?LV I tE..,-, .. __0__

I~uR .LI. Nt. 10 . __ IIWU." IL= _I .S3 HLENo..

I~ - NSTALLEU -vw LU~y. AU'. 6jr-r nig

...ii~ ~ ~ .i~ .~~LJ~( [Ak±nm - cou.rv-StE
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WELL NO. 10
CITY OF VARNER ROBINS

* .. CONTRACT NO. Al-0150
FORMATION LOG OF THE WEL.L OR TEST HOLEK

UARED Es*T a, t.....*21... risussaft f... l 1....,s.2fi- vs, to" fNuma

v~ -lv lu

x)~~-Au _1-__-______1___n__F__Cly-_________

~~~~~~~~~~~~~r 9ql nut. .- iv ~v nv g~. _ _ _ _ _ __ _ _ _ _ _

rn SfMUD PIT sizL......T. -FT. L....~T.DE
TypE MIT U6190 TO CUT' SAN~

~ ~4fl~ narmp Sias OP TENT HOLE THUOUGH4 8^~

~~~~~~~~~~~TP OF5~... BIT.a 'n, &L t~ OUUSDTO CUT UERKhuPON

rinicy rlnl' TYPE MUD PUMP Us-

, r *DaLNG PDEIUR8 IN *AN-

*~ v- OF&R MUD Us-

ror, I I Cnarige -anA P, .ittlp Stlea-n

TUT? DATA ________

-nG0"' -ON STATI& WATE

_______________________ PUMPIED S. P. M - - I ___/Z_____

QUARNANTEED 0 P. M ______

- OUARA"TuED PRESSUftlL-~~
*ATM OP RT4W " ZZ

- - REMARKS
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r~/v .V).I -

ALL MEASUREMENTS TAr,..N F ROM I GROUNDI I TOP OF FOUNDATION I I OP OF CASING I I TOP BASE PLATE I

- - ~~LENGTH DURFACEI CASING____ DIZMR .. THICKNESS______

M6 CEMENTED WITH----SACKS CEMENT TYPE PACKER

INNER CASING LENGTH 16 1 12 &sapw1&,"x26 Q' WIEIGHT C'lC

It WITH X - ..... GUIDES LOCATED .. 3i I.... TYPE RACKOFF -
I.
4 LEAD SEAL_. - _ ACKPRESSURC VALVE GUDE

* - WELL STRAINER MA~cc..Le.L...sa LcNGT_... -OPNG

M TYPE MATERIAL WITH IJ-)IICONNECTIONS
SI2E M4OLE DRILLED FOR SURFACE CASING..24........WITH r-.r,.
SIZE HOLE DRILLED FOR WELL CASING. .2.L.6.....WITH 'i-cnn

SIZE HOLE DRILLED FOR STRAINER26 IHTnC e
/*) ARDS OF GRAVEL U SED _ HOW PLACEDt

HOW WAS WELL DEVELOPED

NOTEts;

1....tRI USE6Djhr~rIer Deinver DRILLER ~yv~m-YAM,
SERIAL NUMOERS2863 M....hAKE ~~~ -FouNDATIoom~ ±...

LENGTH COLUMNLQ'&. SIZE )TFL" 0ir r_~-?YCA..... LENGTHS
BOWL sizE....12....TYPEXLIL...sTAGES.JL.6.MATERIAL IMPELLE

IMATERIAL DOW' rl.-...a.WIT04 PGZ PORTS AND P A I__AAFT

-. -- . ~ SUCTION SIZE 0 _LENGTH...10......UCTION STRfAINERfla.2z1..Con
ax IS 1 PUMP SEALED H4OW US LL...WHERE EnCNI1 -WITH WHATx4AEQ=AA

* ~~u LUBRICATOR TV D-- IZE...4._±8...... VOLTAGE 460.......
* ~~LENGTH OF AIRLINE 3(....... SIZE..14.I.... TYPE MATERIAL Gl

L AIR RELEASE VALVE TYPE.SjCril...... SIZE 2"

z31 SIZE SURFACE PISCHARGE :iC' TYPL........... DAYTON COUPLING-.........

-Ara PRESSURE GUAGE 0-100 SPEED_ aQ_
.. z$r' NOTES

i ~RIG USED To SET Pump Grew1' INTALLER .. ~aJ~IZ.
- - 2? * DATE PUMP INTLE1..7...1S 2..DT IN OPERATIC

MAKE GE mPaf2L.. rmAmMB4=7L...PMASE..3it., CYCLE.4L lit2J

*pa I2 0FPinnlaa. MODEL SK6.277 X 12 -SERIAL HUOF= lIS

TOP SEARING - Borrow BEARING. M.~....... ATCHE IIR

I STARTER PRESSURE SWITCH...FOT

__ -3D 'E MAKE jghni ...... MODELMN OriDQ... SZ2W 112.. RATIOl.Zl...... NO -
- -* SIZE PULLEY._____ TYPE MOTOR FRAME CoimhinAtionn

.1. MAKE WnukestA MOELE--12S20I...-. HP..
2

5. SERIAL, NUMBER 3 A
Id M PEED18 SIZEf PULLEYV FOUNDATIO"

* .- ~TYPE FUEL TANK MAKE MAO - NO
zMAKE STARTER - NO - TYPE FUEL fl (IAA

ME IT:Lf~i rtHAFT S ....... LENGTH-....... BELT LENOTM_.._.

-PURPOSE FOR WHICH THIS9 WATER S6 DIED Miia

- - ~~ TEMPERATURE - I0 WATER CLEAR. YamL...... CAPACITY...15Q(L......

-- 4 S*AND o HARDNEISL.....L..... 5-6.ia. IROHL..JAD... -*L_

4W"zTYPE TREATMENT USED _____ ____

IS 1 THERE A DERRICK OVER THeE Wt- * HEGHT - TYPE _

ICAN TRUCK OR RIG EAILY GET TO WE' NO-In Uc'nscic
PUMP "DUSE.0 12 SIEMATCH Lr

*ICONTRAC? No. -)f,1(

OUR WELL No....L.... THEIR WELL No........ IN TEST HOL.E

LOCATION OFTHE WELL ' abxr rr

INSTALLED FOR... (W:-. of Wnrnrr Pr-bi n

ADDRESS CITY W'ri' r Ioub-ti lONY.in14lJ....cm STATE CC-~.I

riro (Cr~tracrc:: JArl1ry- ['(I f:,nstroic Lion (,r
* *rFlo~cod 'YEARebi '/
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1 (' NfC. At-0150
FORMATION LOG OF THE WELL OR TEST HOLE

STARTED 1551 moL--...... .2.. FINISHED.. lwI so-,*77L TEST HOLE NUMUeR

LOCATION' I~ h- Ll SEC - To...--- RANGE.......... ELEVATION......

IMICS O!AU AIO RIH BIIIUN ouTm

f9Q r A flin :1and M l~. v Ve-ry 7'

L _~

1 !i~~~Yllo Ie.9ars nd M htrivTPEMDPUPU

TYPE OT MUD TUS ND

-and__ Whit Clay, Soft, TPOFBTUETOCTPR OMA

_____ 28 (Xirso SAnd with rtkg- oT NOE

~~ .~~ Whit& MaTy- (fo !fmit-~

*.8 i' ~d Cenre Saond ith T.Ttt.ET AA ________

~~~~2 rors Sa~d cndn witnd f'tl of 3 PUPD0

Crdn Pad7&l Whit a TEST. DATA~n P . _____

GUARANTEED 6 P. M

I t .VR Afl& Iitt ~" GUARANTEED PORESSURE~~~

,ft. DATE OF TEST DenemIber 2. 19-

In ('. *'('nd with Et-ksq nf' REMARKS{ Wi1te Clayv. ';oft, ASESMN

~~~29~ Coar o r~and & 1-ittle rlay. DILR 8le1,rYw

.~~.. j irxa : hnd wi1. t h'r ________ CW. FIL.D SUP .T Jens (3L.1
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.a ~ .I LYNE ATLANTIC COMPANY
NORFOLK. VA. E. H. Snith

IAMe:nted At . 515e ... 110114A 11100ea 0, Cuty la......- -

Dtet Drilling Star"~kpe ~ ~ 16..DteSetA. ~gL2, -1941. 19 Al-

Finished D~rilling fiap+&-bg..lh I . - 9-Ul- Finished - Ochu...2S" it. AL-.

YMNASOfh AND DP OF WELL DBMKNON OF CASINO AND IMM

or A"A INANIM W~~ ORcn Doaa csNone

* .Fr. IN. ir. IN. Wel # I.. Ft. . W.. El.

40 20 Yellow wand 12H asOIng Oaeep~e At 60'

TO 22. Case wite good TO 20 Gssa

76 6 very earee sand 190 1.20 "aSing U2 60:r ts

of t0 Coasrs white ad 210 to tarson U2 6 .,w

96 w Coarse sand. Rsew chalk

122 27 Coarse whilte sand and fine grav@4

Sit=s of chalk 95 to 100

1 ft. very lard strea~k at 109

132 10 Soft course white ssftid

136 4 Hard chalk and gravel

152 lb Chalk and gravel

157 a Soft coarse whilts sand

162 6 Soft chalk And soars gravel

16? 5 badlim hard users$ gravel -Used

I a pit of water

172 6 Coarse whaite sand

*1?? 5 Chalk and gravel

4,0 1 %a I Ilr Is? leone 6"".1 . .

215 .1 Coarse whtet 8"ad

(1) So sample

270 .1? Coarse send - used water

274 4 Very hard gravel
29o 16 Very hard chalk WL AA

316 26 . Coarse send ~Ta
310 3 Coarse Sand and little clay, Date Tested 9-20 1941 Static Laval

ProductionIm P upn ae
326 10 Coarse sand 1400 GI umpng eve

332 4 Coarse and five white send wih Permanent Test
white, claY Dat Tete p22 19461 Statk LenA 4 0 ,

331 6 pins sad Prdution 835GP Active StLevel

344 7 Coarse smnd. soft DrffwRdowU 3 51 Pumping Laval

367 13. Coarse and fine send - little Remarks: 36 hour We*

- chalk

362 6 Very coarse sad - soft

I used pit of water 301 to 3M UP AA

shop No. Type Lube.

Type Heed Sims Sue"ic

Depth Betting (BP to MB)
Sims Column Length Suctio

Type now] Leangth Air Linu

No. Stages Dlachavge-

Cap'y and Head Pressure

MOTOR DATA:

Horsepower v'oltage

RPM Phse
Type cycles
Make Framea No.



-p -AO~
WIL DTAINSTAU.ATW)N-- WF31. 10).
WELDT obins AFB, Goora #l

ELP-VATIJN (Ft) LOCATION DATE CE)NSI* ENDED)
Bld 0 186 28 October 1941

TVPF
W Drilled Well (Undlerreamed Gravel -Packed Well)

E O~~IIAMETER PUMP5EiTb DEp"I
L 265 ft. a8in. 200 ft.

L O TIl WATER LEVEL. ORAWDOWN RFCOVRRV TIME
rd 35'

TEST DAT A AIR LINES AND GAGES PECIFIC CAPACITY (GM pe
WeBI cma y uming I *ol N Mg)tP~

850 GFtt x DRA0113N -ft

WELL PUMPI EQUIPMENT

TVPE AhO MAKV ICAPACITY
P Vertical Turbine 1411 PR No- 17097,
U , WII 19F AND LtN01lI COLUMN
m 2D t. 6in. aSin.
IS HEA I.. NUN.E BOL anf A149 Type IO. STAGES

14 stage 12" UKC: 4
- s~ffi tag rvt EPR MwE PINAIB VO.S VOL TAGE

m 286857 CPU U. S. Motor 75 18D0 952 3 2A
0 MORE aimE

Too General Motor* diese _____

90Ser. No. 4A-90389, Model 40O30C _____

CASING AND WILL SCREEUNN MATAL USEDTTN LMT
DEPTH EACH

75 ft. of 2Opit casing omented in place._____

Top of orlginal 12' screen line at 60'

Top of 8" screen line at 108'

8" stainless steel screen at 110' 130' and 245' 265' ________

3: Above wall was relined In March 1953 to data shown above

£ Ir LYne No.- 1709?7__________

100' of a" 1 21" X 11"_Column ____ __

4 Ste 12" RKlIC Bowle

21 of 6" Suction ____

Gear Drives Johnson 1 1/3 -1

I ~ ~ ~Page. I of 2 1109-
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*IASUEMMENTS111 TAKEN FROM IGROUNDI 4TOP OF POUNSATIONs ITO? OF CASING) ITOP SASE PLATE)

dAWSM1 OF TH WELLRTEO WEL August 21 us...Zi.AMO COMPLETED Set. 17 , .2k..
TOTAL DEPIO.....-10... UV.f-AiC WATER L99-ZL
LENGTH SURPACE -AI-11 L-.... SIZS....

2
AL... TKICKNSS-- ,7

CEMENTED Loo. SAt CKS CEMENT TYPE PACKER
LENGTH WELL CASING GAUL -... WEoT
CEMENTE WITH-........... sac"S CEmew4 TYPE PACK~t

* *~~~~~INE CASING LAN~ g: 1211 r~ .35Vi
WITH ~~~ _____

WI14"'!fh UIE LOCATED _ W TYPE plr
LEAD SEA - . ACEPVSU*E VA~LVE -........ GUID

SWELL STRAINER1MA~ rQ ~ SIZ.Jl.. LENGTH. .50..0 ips *@..2Ui
TYPEf MATERIAL AS(0) WT ------- CiS"NaCIN
SIZE MOLE DRILLED PON SURFACE CASINS 32 IT" Tri ConeH

SIE MOLE DUELLED POR WELL CASING 9 WITH
SIZE MOLE DRILLED FOR STRAINRS.2 WITH '

VARDS OP GRAVEL USED...0. NOW ... ACED~ Grawity A Back gly

MO WAS WELL 11618L - Test Pum & Air

NOTES:

RIG UE Gardner-Denver IuLAR S, Yan

ERIAL NU MAK70971
LENGTH GOLUNMMA. SM 8x1-x2r0m-LWTI

MATERIAL 8nL4A =U-M~L.. POUTS A---' -: "FTISUCTION SIZ 8 r.. 11- *TmAwam-mL.-
IS PUMP SEALED MO. .MR.................INWHAT -

LUBRICATOR .- TA
* :LENGTH OP AIRLINE..g..... SIZP6w MATERIALU-

1
yed

1AIR RELE9ASE VALE . .. 0

812 SIEURFACE ISOMAROL -.TWPE......... DAYTON --- IN........

PRESSURE GUAGS.

RIG USED TO SET PUMP NT*-
DATE PUMP INITLL11IS.... DATE IN PR"f ,j 1&

* MAKIR -U.. P 100 PRAML.-kAuX......PHASE...L.CYCLE..flQ... ~tZ3 SPED-199-0L MODEL SERIAL MUMUER

TOP SIEAMIG.-..- SOMEAING ~ 1BATCONS)

* TART . ---- PSISSU11E SWITCH.

SMAK E..... MODIEL SIZL........... RATKLO... ...... NO

SIZE PULLE TYP MOTOR PA

MAKE MODEL _ PP-. SERIAL NummE.........

ISPEED _..... SIZE PULLEY - FouN- -To"f

TYPE PE A AEMOHIMAKESTRE. ..... HTYEPL

MAKE PLEZISLE SHtAFT........ 9122-. LENGTH. ...... SR. LENGTH...

PURPOSE FOR WHICH THIS WATER IS US-TempsRATUE...........I WATER WEA CAPACT

MTPZ TEATSggwWus ISE

18I THERE A DERRICK OVER THE WELL-........ HSIGM? TYPEf -

CAN TRUC~K COR RIG atmailLV 4ET TO WELL.-....
PUMP HOUSE. SIZE MATCH

G@NT PACT NO. .NG-

OUR WELL NO. 1..(a)L THEIR WELL MD. I1(a) IN TEST MOLE No

LOCATION OP THE WELL Rtobins Air Force Base

INSTALA.EC FOR Mid-outh Construction CoMpafly

A000R1969 CITY____________________ T HOUSLoIL STATE Georgib

HOPT1 Contract No. Ilf965O-75..C-0083

fiedr1i Well No. ~ YEAR aa
Prcjcct No. WR )3.4-5
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Contract No. 13264

FORMATION LOG OF THE WELL OR TEST HOLE

fA*TED TEST HOEU. I92 pSNISS4ED -Aug. 26 1s.2L. TSST HOLE NUBER .J6-.

* 'LOCATIOM Well 110 1 (a)L ad T .SNL .. LVA@.......North of old Well No. 1, Bldg. N~o. 186 appoximmtly"300

TOTAL jANVNCU
""TUmAN STU

10 10 Filled Sand & Clay __________________

2; 10 Sandy Clay - Slow

* ~ ~ ~~ -7 1? Sand & Little Clay-Soft ______________

33 Sandy Clay - 50'

126 56 Sand & Stka. of White Clay- _____________

soft 4-~.

155 29 Sandy W/lard Stka. of Clay

177 22 S"n & Little Clay - Soft. 7.
192 15 White Clay & Send -Slow _____________

216 21. SandA - Little White Clay- HUD PIT X--..........J X' SEEPB

Soft TYPE NIT USED TO CUT SAPD
_______ 1SIZE OF TESn HOLE THROUGH AW

24/. 28 Coarse Sand - Soft TYPE OF BIT U0D O CUT UPPER PORMATION--.--

260 16 Coarse Sand Little Clay - TYPE MUD PUMP USED
SoftDfILLING IPEs"UnE IN 1"'

277 7 Re San Cla - Sow~TYPE or MUD UZ .
27 7 Rd adCa -___ Slow__________ NOTMS Set 1,5.1 of 26" canine and groute in

364 87 Coarse Sand & Little Clay .n.....plaa*. *AV th~

389 25 Coarse Sand & Stka. of Clay--

- - ~~~TEST DATA ________

-- STATIC WAE LW. FOM

--PUMPED 41 P . - 13

PRESSURE. POUNDS

-- ~~~DMA WOOI 1.' ________

SUAIIANT91ED . P.0 '2
GUARANTEECRO SUE~~
DATE OF TES 9-11-75

-- DRILLER

- -FIELD SUPT J. P latt

F-30



.~LAYNE ATLANTIC COMPANY .i .

NORFOLK, VA.

:2I('UF:ELL For. -abia F4.poa I

Finished rligt .. siss -. iA, Pinishod _.-Gatabr iS.. - 19 Al-

FOINATION11 AND D11PI OF WELL INII1 OF CAIINO ANDP OCKM~

WALL ~ ~ ~ ~ AL OWmTS IACK903 l5A E5I or a sn 011 ORI '"T IVUTU FGUrMMn CO DUN CAIGC

T. IN. FT. IN. wa 0 P'l. IN.fIT.I. IN.

46 46 ebomsn 76 76 Casing 20 6/18 1
67 22 bdium white and yellow eand 128 easing oouee 661-6".

72 6 Fine white Sand .'1"
73 Coarse sand and grse -wr

so 2 Clay

96 16 Coarse dark saed

F108 1.3 Kodiak hito sand - soft
-- 122 14 Clay and oalk -soft- .

1.0 i6 Coarse send and Cravel - soft,

wsed 2 pits af water

I 13 33 Very soft wlhite sand - used water

1W96 22 Coarse st~its sand - out sodium
l9 4 Clay

*206 6 Fins sand and chalk
1210 5 Tie. unite sand. .

: 6 Fine white sand and ohalk

220 6 Clay and gravel

* .22.1. 6 Coarse gravel - hard
no0 a Coes 11it. sA, Out jdius.

" '~l4ltrS e - I - . I -... +.

* 5 , Jssroo WnIre sazi - Dora'-

280 . 10 Fine white @Rnd - sodlium

260 '10. --soft
266 5 Coaerse - h-ard WL AA
270 5 Coarse gravel -hard Preimiunary Test

290zo 20 Chalk and gravel Date Tinted 20- 1I 4 1Btatic lave[ 32'
Production goo to GPM Pwmping Laval* bottom of weil 26' 26 C

-~~~2 Pennnet Ts

Uader-remd from, 125 to 170 Date Tested 19 Static levea

and from 225 to 265 Production GPM Active St. Lavsal
Drawdown Pumping Level)
Remarks:

PUMP DATA:

Shop No. Type Lubr.

Type Read Size Suctionr

Depth setting (BP to ME)
size column Length Section :

Type Bowl Length Air Linte
.40. stags" Dischrge. 7

Cap'y end Head Pressure

*TypeMOTOR DATA:

Horsepower Voltage

RPM Phase

-- ~~6 =-.- ** l-

[7 F-31 I



. ,", onLruv :1 . 13 L

FORMATION LOG OF THE WELL OR TEST HOLE

STARTED TEST OL , . FINIS4IHO .! J 'I ] I9.4_2 TEST HOL
" 

NUMMERN "

.OCATI4N . $CC-.___• -- . TO-. .- RANGE.. ELEVATION-

i9~l4 IACN roTOil N &1l[ A F01tNATION4~~ ~TNCM!U

" .' ~ ~ ~ ~ "- I' w .. 1i, L.,. t. I f1 , I-:,r I r

TYEMT UA T UT AD

-' ," , ' ". , ':l r ,' i[t l, :'t ' __ _ _ _ __ _ _ _ __ _ _ _

* - :.: '"*.:~ ; I : l|d , w ,. -: L ,,' ... .. . .... .. ..... ... --+P; J . J : . " ",

TYP SI U TO U

-- _ _ jI1 I 'I i V : - SIZE OF TEST HOLE THROUGH &AND

______ f wa; :k.pd h1u TYPE OF SIT USED TO CUT UPPER FORMATIONS~

TYPE MUD PUMP USa.L ..

DRILLING PRESSURE IN SAND-

TYPE OFMUD USEO.__ _ ___

- . - ,NOTES:......

'"'__,__ ; , id I ......___ ____

" */, _,_.. '<,'__' '*- ?:: iltiCJ \- .' ; i t.:; : TEST DATA

.$T AT. C WATER LEVEL_

_______ ______ PUMPED G P _______
PRIEistiRE POUNE~b... .. ..__ __ __ __ _ __ _. ..... UA AN E OP EU U ....-- ______ _ OAW OWN__"

3", ~ ~ ~ ~ ~ ~ ~ ~ I~- Ev .c. P .m:.• '.. , .. ....
O~~~~~u~mAwYT o PRISSUR ... . . .......

* 1 REMARKS

URILLEN . - •. . --

t

- - . . ...... - .. _ t------L-- ;. ................... ,

L'.- F-32



ALL MEASUREMETS TAKEN FROM I GROUND I I TOP OF FOUNDATION, IITOP OF CASING I I TOP SASE PLATE I

STARTED WELL .. L.........I..2 AND COMPLETED.A

TOTAL. DEPTH....2L.... ELXVATIN...-....,..STATIC WATER L 2V
-~~~~~~ LNOTI4 U13PAC3CAGING...50fL. INV.. PAO,.2~.... THICKCNESS.Q20...375 ....

* . ~CE6MENTED WITH. ."'.........SACKO CEMEUNT TYPE PACKER
* ~~LENGTH WELL CAGING -_____ GIZEV....... WEIGH4T

CEMENTED WIT BACK@S CEMENT TYPE PACKER
INNER CAGING LECNGTH__: Q we'sza.2LL.. WRIGHT037
4 ~ ~ X G UIDES LOCATED __W? YP IS

Z6 --- I.
4LLAD SEA-~............ BA KPRESSURC VALVIL GUIDE.......

WELL STRAINER MAKW COOK grw121 LENGTH 501, OPENING..r
5 5

jJ. !. SIZE~812 HOLE DRILLED FOR U!C Ai nCn
SIZE HOLE GR~ILLED POR 2v~ itw
SIZE HOLE DRILLED P00 STRAINER 25________
YARD* OF GRAVEL USED 60 Tons MOW PLACED PmijW? Tn,, Pvmu

*HOW WAS WELL DEVELOPED Test Pump & Sureine
* . 'IOTRO:

*Ric useD rurdwell 1946 CDRILLER &XY 1 "SIA Ve&

*.*SERIAL NUMBER --- JAg POUNOATiS 10
LENGTH COLUMN........ _WUl 0YL. 2 LENSTI

'I S~~~OWL SIZE .TWPL......STAES.........MATRIAL IMPELLER

MATERIAL SOWL WITH........ PORTS AN. -

* . ~SUCTION SIZW ENGTH.......A......UCTION STRAINER..........
a Is PUMP SEALE O WHERW -WITH WHAT-......

I*8LUBRICATOR TYPEWLTGF

gLENGTH OF AIRUN5 ...... SIZE..... TYPE MATER1IAL
16AIR RELEASE VALVE T..,_ SIZE

* ~ SIZE SURFACE DISCHARG YL....... DAYTON COUPLIG......
*PRESSURE GUAGE. sPEED_

NOTES

Rio USED To SET PUMP INTA" WinU "~~~~~ DATE PUMP INSTLLE......-1....I....-.DATE IN OPBRATiON.............I6.....

EMAKE.- HP_.. FRAME PHSL CYCLL.. VOLT.44
* '-z3&' 0spEEG...... MODEL -. SEIL *maE_________

0 TOP SEARING_____ SOTOM SEMN ATCHE
a STARTER PRSmS SWITC- ...... FLOAT

MAP moon_ _____RATIO - - _NO

*SIZE PULLEY TYPEf MOTOR FRAME-

-Ze MAKILOE P.... SERIAL HUMER -... ~
-~ M q SPEED.......SIEPUE FOUNDATION

STYPE FUEL TAU MAKE MAO - NO

* MAKE STARTER. ------..... MO TYPE FUEL
MAKE PLEXISLE SHAFT. ..... ,. SZ... LNTH-. 82E67 ENTH...

-URPOS& FOR WHICH THIS WATER IS USED Mujoo for lRR

TEMPE 18 I WATER CLEA YES- CAPACITY )(

TYPE TREATMENT 110= 7 .~..... C/25 ~ .L..ION Q .

11 18 I THERE A 0ERRIK OVERS THEC W6 I No HIGHT _ TYPE _
*0

.CAM TRUCK OR Rio EAGILY OCT TO WL S

PUMP House-______ SIZE HATCH

3., .. ~~ 0 OUR WELL No (n.... TIlIIII 'JLLH0 NO 2(&I...IN TESTHOLE NO..L.......

V. LOCATION OF THE WELL.IL L-rpI'n

INSTALLED FOR......LL ~ . '~T'

ADDRESS CITY !f, I'fj( I'-Q M.l.. COUNTY-JinQUlm - STATEEOrJ.Ji

on nsc tic.* ''~.-W O
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INSTALLATION 
WELL NO.WELL DATA Jobins AFB, Georgia #2

ELIVATION IF') LOCATION DATE N "UEV
Bldg 0 164 128 October 1941

W Drilled Well (Underreas-ed Gravel - Packed Well)

F DEPTI DIAMETER PUMpSETfNG DPTI

. 2?7 ft. a in. 120 ft.

L ORIG STATIC WATER LEVEL D R A WD WN RECOVERY TIME
32 ft.

TEST DATA AIR LINES AND GAGES SPECIFIC CAPACITY (Ga pet
90el ce1uay Pumping l *lVfltb .. .GPM

95 OHX ' ~DRAWDOWN
WELL PUMPING EQIPMINT

TYPE AND MAKE CAPACITY
P Vertical Turbine Iayne Pump No. 1442 950 GPM J
U SUCTION I ZE AND LENGTH COLUMN
M 30'6" 8 in.

HEAD NUMBER BOWLS SIZE AND TYPE NO STAGES

Aboeg~d elo sid o~g f4 Stage 12", RUlC 4

SERIAL NO. TYPE MAKE HP IRPMJFRAME PHASE CYCLES VOLTAGE
M 6276089 !K . G.E. 1100 165-6508 60 22U/440

TAND PO-RW - M SZEMAKE
T ILS Sterling - Model Mr. LC-6

RI pPM DESCRIPTION135 1350 Gasol.ne Engine 135 HP,

SETTING LENGTH
CASING AND WELL SCREENING MATERIAL USED DEPTIH EACH

75' of 2D" pit casing cemented in place. ,-

Top of original 12" screen line 56' 6"

Top of 8" screen line at 128' - 6"

8" stainless steel screen at 130 - 150' and 227 - 247 _

NT=: Above well was relined in May 1954 to data as shown

above.

M: Layne No. 14428

120' of 8" X 2j" X li" Column

4 Stage 12" hKHC.Bowla

30' or 6" Suction

Gear Drive: Johnson 1 1/3 - 1

I I -I 9t". At. 41 P.We 1,, 2P,1 eb',1 ,,141 '" .\t, , F-34



' ""LAYNE ATLANTIg COMPANY --
-. .L iIWL0u 'NORFOLK. VA.

LU OF WELL For . .......... . .. . . . . ......

catd at .... . .. County, State. , , .. .

Date Drlling Started. .. . 19 --Date Started .. ... 19Finished Drhilig~ . .. - 19 - ",olahod .A:' . . - 1 "

bOMATIONS AND UIPT OF WML. IUNESSIONN OF' CANING ANDI SatIEN

?33?AL, DI To" LkMO SI3C~raI= 4W CAVGe
b 13. 4al BAC NATUM, SOUNID AT RACE STRATUM LING" or VA C. beftMUMsm IcU (

OrL STRATIUM ALCA WI OfKZ 01EP sa gjj us USWR
STRATA INs CASO6GS OR CASING CASIN CAS"4 W

IFT. IN. I!. IN. P. IN. IT. IN. IN.

......... ... ... .......... '........'.

1 ye 12n C:'ei

" , , '-- - ,.,j

1'5C! 30 r.W-~re

. . .. J, ... e, . . ,-,,, i

6" ! c'-., c:!,- , o.. .. ' 0 -

". 1
' l '  

I;',1 Con'r , trie ndi e .r, i .

22

wa 1d%& V, -,

7-

F've I: -d cjy - -.

Datloti f9 Stti n'e 1.'teso'A F

Dth;e Td ; -r1 veS
Pu t: Cio.n PMe ' AceSa Level

24- 10 Ned. had white s.nd

... e HeaSizneSte siod

in o4mn. LegIhre ,u'tc ionri"' 1 5 .;on- e -- 4; h ; ?k|

Type toiLegh idLn

o. 6 StagesDch:chrg
• " - C,',.rre !,nn,' ,J: r.",vei

WELL DATA:
Preliminary Tast

Date Teted 19 static level a

Protion GPM Pumping Level

STPemant Test

Date Tited is Stati Level
Production GPM Active St Level
Drawdown PumpiLevel

PUMP DATA:

Typ Head siz Suctio

Depth setn (BP to MBn)

SieColumn lelt co

TyoBowl Legt Air Ln

No. Stages Dischuw

Cap'y Wn Head Pressure

MOTOR DATA:

Horsepoower Voltap

RPM Ph&"

i'"Make Frame No.: - F-35



ISTALLATION VFLL No.
WILL DATA Robins AFB, Georgia

t3.'VATION (Ft) I LOCATION IDATE b V.ND.U
-~id #YP 19 28~~ October 1942

W Drilled Well (Underresmed Gravel -Packed V -1)

DEPT DIAETERPUMPSETTING DEPTH

L OHIO STATIC WATER LEVEL DRAWDOWN RE.COVERY TIME

WeilI caec!I y Pumpimg I @vel ye No-ntt I)GM'

WELL PUMPING F UIPM0NT
TYPE AND MAKE ICAPACOTY

p Vertical Turbine Iayne Pump go. 38749 P 01KGP
U SUCTION (Ft) ZE AND LENGTH COLUMN

IlHEAD NUMBER 30OWL SZE AND TYPEC NO. STAGES
Above gr d ad ow paed Tot al 5 tg12RlC5

SERIAL NO. TYPE MAKE HP RMFRAME PHASE ICYCLES VOLTAGE
m 951283 a. . Motors 1100 71=_ 3 t60 2/k
0O NBYPO MAKE USE
T No

R HP 1 RPM DESCRIPTION

SETTING LENGTHCASING AND WILL SCREENING MATERIAL USED DEPTH EACH

751 of 18" pit casinS csmented lin place. ____

Top of original 1? scrw line at 60'

Top of e" screen line at 101'

8" stainless steel screen set at 190t 2200 OWd 276' 296'

5 Stage 121- MHIC Bowls ____

109 of 80 auction

Al 1- il b.At 16 I( %A page I of 2 PRO-.



%I

LAW OF~ WELL For . 41i.:2 .

Located atL2 :.i cz. . Conty, Slat..
Date Drillin Started-. Startedj.. .

Finishad Drillng -.. o~. Fmnialiad.-Zy.. ..

FORKMOS AND VWU 0r WRL INM"81IONU or' CAMING AND UMUIN
TOTAL YOUAL Lamaro or aW~ SUS 0Wo

6.WI OF LL o %ACE YOUM"flON VOU AT AME STRATUM LZNOYU or gACU aic emma a==
MSAIAIM ALL sas or sam OR 019 o

-4 CAMG an CAAmd casm chna Iou

VT. IN. F. IN. VT. IN. FT. .. IN."-,-- -, , .. -L ,X IN.

swO cr',' clv r--I

3 , n * ' c l! -i

r 1~r! 14~ n Ji

3~~ ~ 'Bu clr*'I.nje

1"..i0 hi '.e ah;ri :, Cday
* ~Nilim dril'ln-*'J. 1+0 "'' tr" drilline

Fine whitA r'nd, C"It 1'at e-

* "-~ it 'i~~7mrse serki, soft drillin!

WELDATA:

Dais ~ie Uinary ?eet

P 'oducto n ta i 0 h L 1 N )

Date Tested,~ Permanent Test

Produc.tion
Dawdown C PA( Aefr, St 4vW~e
U-nflarkA:Pl~n

shopNo. PEYWPDATA:

A.Deph setting sitamt
Sixe cwu, (Pt M
T7'P Eowi L4 Suctio
No. SLAM"f Air Line

CA, and Plew Dud_#.

IJUI~kower OTOR DAT.

RpMf 'oltags

'aii.e cycles
Frame No.

LF- 37



-,7J

- itei Drilling Started APL 2 ... t Sad *prU 19

Finishe "ains ~ 1. Fiihed 1by ?4...s

VOaMATIONS AND DWPIN OF WLL VWMBNUONS OF CASING AND WZZ6N

TOTAL TOTAL ILeomor AuaVV NmS or U~
uXPT. OF ZACK FOSMATIMOUOND AT 3501 hIATO LAOHO am MO 50135 scum o

OF L. A IN.U P8. IN.0

FIT IN. !2- IN. IT.a2 C1p~

I 3I Top. sel5 2 Co"2 Ceeti nI

33 3 ftwa ftnt 1b Coing 10
415 1 Inlas U O 30 Sn 10

9 fthe OVA &C MW 00 *70 COW*n 10

C5 40 cauae I" soft 310 10 sse t0

113 6 owvl"p I.Jif 330 20 Cad"n 10

V31 2D too" id ftt .30 20 Issue 10

140 9 cmsawC~ ah Mol.j 10 cam"n 10

12 U sew a Q 30 3l0 -sone" 10

3w .13 Pfem sww gib Cw IS' 10 at"n so

2" is OmikY Cay6 Md. ftn" puft sodme mle se
27 ad Quou b. mend

6 5 caw CLOW. lft INLbIll

246 12 Own, 0mft
20 32 Coss11101 ~ t~lidu 4

340 0 IU Wl 0ms tha i Us0100

efu ft~ sei *UW

V -.4

40i 10 SWA, GW

WELL DATA:

Preliminary Test

Dais ested 19 Static Level

production GPM Pumping Level
Permanent Tant

Date Tosted 19 Steti Level

Iproduction M GWil Ative St. Level 39

Dnwdmm 40 Pumping Level are

Remarks: gIAPUng 9.6 12 liwae 1010hAM
Iw ta fn *]i M31 4.

pUNY DATA:

Shlop No.135M Type 1oin. 6.1

,r,,.Head in SimeSuctionV

Depth SattinW0 (S? to MR)

7 SeClian t *0 leegthsuim gl

Type Bowl Ir ISO Length Air LieIs 

No. SWag 6 Discharge-
cap? and Head Preurelf

MOTOR DATA:

HoreplOwer 60 VogeQZW4
R1pm IBM Phase 3

Type Cycle 60
MAIN. I. aleatwiAI Frame No. go

* F-38



LAYNE ft o LANTIC COMPANY
NORFOLK. VA.

LOU OF WELL For M,. (,. Eli)
L.,UL'.d Mt ..-.- l. . ty, Sa... - -

A gi W.e. -.---- 4'-Do-- Started- ......- -

PIWOIM7I AND DEM Or WL. DIRMIaUNIS OF CAIDIS AND AM

TOTAL""-nTil fetaL a mn'Wi me i nlet
OFAL o un YOILI A RC LIi "00110 lwlll or

"'. m . ; i u a me m ms
- .A l C lIC c~

rr.rr I. 7 .I. DLI

AD 20 wd on so issng ,4 ctA& rue@

3D Lus sh4 m." wi Ino !wuh 0

g so LAMM ii a" a" "dw Io US. ,ImIng 2-- = *Ii-..-,i,.3.,-q-,, 'MI i- 21

2s s Ca a & sem &ll"2q n in iCaig U

25 30 An a I2ha AwdLIj 9 130 un 2U
10 A 4 sliblls, 46@00 .sno IS G

r . ,-,,,,- 21 ft& U

to nft dlwe ed,* o&Ow
II I I- I Vm i.mih.S.ass.*! I i .

ad l ...

M '3 lous w" m@2 E213t &U06 mumat t.8ww ai a

%Uf
I ,I •

- - WILL DATA:

~~ Pnklmb&ar Tat
Data Teted 19 static Lu"

Productics GPM Pumping laws
Permmt Tot,

Date Tonted 1j9oj lijstatic lewed W C
, Pducti m GPM Aetv. St. Laod P U

Drawdown mPumping lAud 79

ba awr hla F

PUMP DATA:

Shop No. INM Type lAfr. CIA

Type Head I" Size Seetice 59

Depth Sotg," 3BP to MB)

SI. Colum- - IAlth Suctio 200
Type Bowl Us UX amagth Air Use
No. Stage 5 Dsch ge-

Cap'y and Head u
MOTOR DATA:

lioreepower du Voltage 220A"
RPM 17 Ph&44 3

L t ,,"J60Type (.,CyleL _ .. -r..,.,', ,,



I. ll)VTQ STAIC AE LVCATIAONW DI-.) CiIKOI PP

Drile GIN i (udrrae Yrael Noke Well)W

F WELLT1 PUAM INR PFISFTN IPMEN

P. 38 V ft.a Twn i pno. 1186 90 OP
I. 11I STTI UZF AER LEVEL h COLUMNR.i)V.VTI

39 2ft.i.Sn

TEST~ ~ ~ NDMTA AIWR LIE AND 6A1 PCFCCPTY NOii STAGr
%* a 1acs I Pmpn I vlad TuI GP

52 oferticasuring~eanediumplaN. 11860_ 19___

Mc oef 1 I3D Sn.e in.t om awa.________

b-~@ TIN 01
15 ptape 12o 195'

*I"a ipe tirvp 95' tH 220'~u HS JYL OTG

*IM

8K' 413"911N161111860E

529lAO of 20" pit cain 2"coetin pae

*5S t.12" to owls

10 stia s _ _ __crw ie 2I t 31

A izamS u.m 2 as
APL300 to9 310Lus

30 to4 -50



[ ~ s.4~ ~U *~i V'~LAYNE14 ATLANTIC COMPANY .1i7

Albany, Georgia-
LO FWL o GIotSS Air f.:ce &a* 1ws 5 lei i~elcated 1948)

Located ".1ni 4.3 ilkbii,%f County, State 'J12916
Date Diinaag Std.. July 25 1 D J Date Started .... 14)

Falaihcd Drilling U;Ct. 25 1s__63 Pinishk-d 19

EVMATIONS AND DIRM DIP WELL D1011111111111 OV CAINGE A41) SIME

"VbAL AP1IMtAL LJOiaWU1 OF SesOM Siagao

Or AL SRTU AL.CU or e Ol as o

-s -i Goals

2*- -,_.. a -.... 4 a*- Ort -t - ewst.e-

Ji -2 -band--- -- - -- alc.-* --

- 3. -. U y 4 L ~ ~25 - - - --. * I's-

- --- w..4a4----- -- 21 -4- p

&sy10 cra -1f - aye *s-

"- - ~~ a 10u 10 as~ I 17

440- #;os sai tk.7 of-- I t ga of sii line e Sae
- .- ~-as e-eS-w d.---

j 44- *- u-se" ~a414 -40 little T Pt I Levee 'Stealelo Steel

WELL DATA:
77 Preliminary Test

Date Tested 19 StaticLaval
-- -- -. -- . . .-. Production r I9

* . .~- - Date Testd, 1 1  Static 1AV*l

Productiot GPV(Actir. St ae
Drawdown Pumping Laval

- ~ Rears: 200 . -

q- 61116 -A 6:A~~w e2-2xw e- -law
*-Chawu~ewTeztettfig John-; sItIvld 61111111tIUP11110AfdOItt1GIm

3910% Soffa1 No. 1723 - u~ ---. PPAtA:
to 11 To sa1 Sho No. 12 d &-ATp L."

Type Head sizeSuto

-71*f-Ccnth@TiA-1En-1n6 DeptSetting (l3i;-o )-
-. - -- piii1BOibM, ci 134 LAiigth Suctioni

*Tp .1 1 to TYRM-1,lei~ C - .ez1igtl Air 1.11" 321'

- ~~C4u1i'y no l1 lIi.4u1

MOTOR~ DATA:
lloiacepower I" vtage AAQ

T) 1 w- 180F ()ccles

Vojm No. 952



LAYNE ATLANTIC COMPANY "
Albany. Ceorgie-

UJG OF WELL For Aalking Air Noires &Soe S ol, U.S* 5 &legatee 1963)
Lftwci AalsiN-__-1)_ostnco~~y tae ai

Deeri rtr.ii.J I $1 4 bt St r. P

-iihd~ila -t 25 1- -3 Finished -

FOMTOS N X- O1. WELLU~ -- USIN OF- CAIN AND *2k-Pia

TOT. Do TOTAL.i.a * -- 6 3 eaat-r iE -

N. FT2. IN FT.n. m rt. I -I -#--u.

-- ~~~~2 -fi *e-an4- .---- -.-- a -Y 7

-2A- -2&-i -.- " A - -4- S -t 7 ~ 3

Z~GO oor 1-&! tuge isI
&~~~~~ -4 .31 e-ao1 sa 1

0-- -4- ST use... Cbten7ae
-25 4**- fism - it* stk. To - --

-- Daeso ne 10 Gretg Vk ggsI)I - - Pralmlnaiy Tel

-.----- w .ol b;f s -.Cen N7 i2 a goose92 -~~ soe atnd wih esulfeyenie.

-- -- -011 1WELL DATA: .--

Dtpe Toed 9 Stae SLcvel

334ktk -.%

Prouco GP Achtiv S- A

DraIM w Pumpng ev-

10

IF-42 aoraj no. I-r2 No. 9ATA



r LAYNE ATLAN iC COMPANY -
NORFOLK, VA.

.OG OF WVELL For... .: .... .......... .- ............ ................................. .

• Located at .......... . . ............... ................ ... . County, State ..... f._ ..

Date Drilling Started .......................................... ....... 9 .. ..... at Started ..1.9. - . .........

Finished Drilhing................. . . _ _19 F iished ........ .'e ............ ..... .. .. . .... ...

FORMATIONS AND DEPTH OP WELL DIMENSIONS OF CARINO AND SCREEN

TOTAL DEll1 TOTAL LENTO T" DI I1FT IN "

DEM . OF EACH FORMATION FOUND AT EAC
N 

;STATUM ALZN2 OF EACH SC. 03 0
OFALL OTMATU d A .- Sc IUi s or S O o
bTIATA Aad CASINoG 0R CASINO I CASINO Scam

FT. IN. F. IN. FT. IN.! FT. IN.! ' ! N.

pr: 0< .,, ; IV. ,I " O '80 -'ra &~Lrg IA:
.. . ..,

S " .!li-te cl:.:/ ?no .71+ cl, , i n I  IP
;)1 10 IScreen! 12 7

3 I. 10 s'-,! mln, clay .A0 50 icasine I  ].1!

?70 10 1creeni 12!

30 ,n,-..90 20 -C.si ne. 12;

3nn ]n 'Screen 19,

C S r e'l;. 30) 60 !Cnsine. 1.2.

37. 110 .creen.

, , -+" (tI iT1jr ," ",-'i cl-'"

"'. , h i .c1 -

:. "ine ',ihJ tr. n-nd .

' 9. Conr::e w:l I-.vi

WELL DATA:

- -;j Preliminary Test

*:<*~/~ fDate Tested L/ic 96r' Static level 3
/ (p, -- -* -- '71(1 GPM Pumping Level

Permanent Teat

Date Tested 19 Static Level

_ Production GPM Active St. Level

Drawdown Pumping Level

Remarks:

PUMP DATA:

Shup No. I' Type Lubr.

Type llcad Size Suction

I)epth Itting (lip to MB)

Size Coluonn Length Suction

Type- Bowl Length Air Line
F-43 " u. stugus Dielchrge-

CAip'y und liead Pressure



* Drilled Well (Uidareaied, Gravel -Packed Well)

L OM STATIC WATER LZE& ORA WO RRNOWTS
45 ft.2ft

TEl! DATA I AIR LINES AND GAGE.S psrOiC CJAPACITY IGGd P

1050 b51 ft X I e LOIl ft. URAWOOWN

WELL PUMPING F ItPMENT

P Vertical Turbin la e PupNo. 129W8
*U N0M-m SIZIAND LWGTH 0M

Above Stad Ssdov Bad Tat 6

SERIAL NO. TYPE MAKE 1P I RM FAME p"AS [CYCLE VOLTAGE
M 328387 CPU U.S. Motors 100 1800 982-A60 2O Q
u) f NR 'MAKEUS

T Yescontinental Red Seal
0

bI P DESCRIPTION
54 18"0 Model - 39100____

CASING AND WELL SCREEWNN MATENAL USED STIG LNT

90' of 200 pit casing ommotad in plave. ____

Screen lin starts at ground surface.

Total 401 layne stainless steel shutter.

Screen #7 gauge

MM: This well was drilled to replace the old #5 well.

LK 130' of 10 Xlj" X 211 Column________

5 Stage 12" HKMC Bowls ___ ____

30' of 10" Suction--

MM~: Changed existing Johnson Gear Drive* f Model 39100 Serial No. 7723 from ljsl to 111

NwContinental ingine installed.

a I I-i.i&I ~b *~ ~F-44pm. 2ac

L*



W11.L ATAINSTALLATIOJN E~LL
W . AARobins AFB, Georgia #

ELEVATION (Ft) -- LOCATIOJN DATV t kft N
b5d - 3g1688 29 July 1943

TY PF
Drhilled Well (Iulderreamed Gravel -Packed Wll)

TETDT AIR LINES AND GAGF$ WKCIFiC CAPACITY (Gal Pei

CASING ~ WEL APUMPL CUg ING AIWLUIW r4PNh

TP Vetia Tu sreebine Iatn Pup53' 466

12 fcent. a inl.: 11 -11

2.1t 3'-
_ _ _ __ _ _ _ _ __59 _O - _ _ N Tp o

Above ~ ~ 51 Sin 261'$ad Ta

tip of8PSMto

~T--- so ce. ona Ion fo r IPTIE O"ne ok o pee

PI F- 531



- LAYNE ATLANTiC COMPANY_
NORFOLK, VA.

LOG 0p WBLL prbbin Field (Well # 6) ,...-..-....-.
" ][ ~~~at f/r}s. ..... m. fnel.fPLqf,.j.. ........ Catay. State 00' Z~. ....

Date Drint sta.=ed.1tmte Start ............... .... .

Flajebed Dng - . 40 . Flajihod. 3 ' 9.. -j.-

FOmMATION& AND OWTM OF WELL 01MI80m 01,CASING Ai 8SB8N

- . -a.-.

own -- ,Ts ori, S-am i - secs, s m U

ura o AC 0MuN w' TSA uUU ALL SCRIMM OF 808WM 02 O orSeem Ad I .Aa GAB CA&WM

IT. DL, fl. I. T IN, rT. IN. IN.

8 RR Fed Tay, cut slow .80 80 !U-sinr 1A

3( Brown sand, fast drillin- 151 98 :Casing 12.

40 U ite chnl clay ,161 1I0 'Screen 1P #7

60 2'2 Fine white sand, med. Arill-221 !60 c-ainr, 3P
I nr ,31 '10 Screen 12 #7

100 . 0 Coarse white sand, medium 251 C20 Csing 17.
dri'A n 261 ;10 :Screen ] #;)

157 57 Coarse white sand, medium 301 .6n .C-sing 12
dri lltnL 311 !10 Screen 12 f?

(lum,' of white clay)
1Q9 02 Coarse white sand, madium

drilling
230 ,.31 Pl w&ite sand, cut soft

Pl40 .10: Sand & chalk clay, medium-t
drillint

1300 6nfl Coarse white sand, medium
1 i drilling

315 15 Fine white sand, medium

S . .drlli

_j.3~674A.2 .A edy clay, SION Az i1n4j_..

.. -I . ~ma1Date Tsted $/J! At3 Static vel 4 9

IPreaudin G13 Pwopingage! 5A.5

IDeToste 19 Static lavel
* Prodection GPM Active S9L Level 0

Drawdolm Pumping leve
Remarks:

PUMP DATA:

Shop No. 12369 Type Lu.

Type Head size 8SWUM
Depth Settifg /i . "5BP to M1B)

Sife Cobm Length Swm

Type Bowl @Wit Air Urns
No. Stages Diue-arg..

Cy and Head pemi
MATOR DATA:

* RPM Phae
Type Cce
Make hasW No.

F-46



V .- .LAYNE ATLANTIC COMPANY
NORFOLK. VA.-~~ ~ ~~~ ........ ......... Io ...... .........- .b . ...C W U UU

LOG OF WELL For.... ...... ] I ---~ -~ -ahl -~t1 ---t* . - ----

D.~~ ~~ ~~ ~~ ........................ ........ .... .........................
D~ate Drilling Started~ iiPu ------i9~DaSStred.. 1

Finished D rilling. 0 . -- .... .... . ... F un hed
FORMATIONI AND DEFTE OF WELL DINMNSIO JB OF CASMG AND SCkEEN

lOTAL 2M6OTU 0D DW, Or On. oI.

TroTrAL DIU ,TU 0u NATTiOAL Lm "Um
ola&01TSIJQMO B&w m! so03KmO1F o IPAR RM&0N W AT IOA SiUK .in ALNgm oF SCO O O iorAL " IA4w= 07 QA O R

m. r mi4T. IN .n .
IT. IN. -P " :Fr. - "- - ' : . .. .D I...

3 3 uop olm : AB Casiag 20

15 :0 !od with tma siaks CUT To d .ewoaf 'SM is at l •

10 20 Cowsd and with Clay PS 0  .
12 " l 1 Cam sand .

Ii' _.Ll:_....e~' 36e a. Sw...0 COs.1.
I I I ' S2., it*' 10

26 ',~t COM Sp r/10 '10 :l, Go-,oo.- -m 1 W as.1 55

'm I I

S"0 of Gomm. sow 4,, 0.
13 i, At " SO. ...

k50 ~ ~ ~ ~ mm outu ge m~oo
11• t.@C8 ') i Ceig;W

Production GPMtPunpi Leve1

3a 50 'ahiCim W ytb nSras of

400 U wi tha m w sl ia g b

43 1WCm "o"dVELL DATA:

49 o C44M. WAte smal wt#A vggy .a Prelzimazy Test

afek ofMl& ot Date Teuted 19 Static Level
Production GPM Pumping Level

Permanet Test
Date Tested Ot.17 1958 Static Level 3B

Production 9M GPM Active St. Level 3a

Drawdown 214 Pumping Level 62'

Remarks:Ran paging test 12 hm .

PUMP DATA:

Shoe>39690 Type Lubr. d11

F-47 Type Head TrE10 Size Suction 8

F-47.



INSTALLATIUN WFLI. NoWFLL, DATA Rtobing AFb, Georgia #7

IJ.VATION (Ft) LOCATK sDcebr15

It Drilled Well (Underreamed Gravel - Packed Well)

r DEPTHWEL PUAMPINR PUQUIPMENT*3T

1. 40 t. 8 n.1Wft

HETD AA IRIE ANUME G WS SEI ADCTY (Gil SetAE

0YP AND TOK MAKE U
T NotclTrbn an um o 99

U SUTTINN LENGTH NDLEGH OLM

1 oft SY pi ain 8eene inpn.e

Top~ Stag 112 in 10"C scenln54

MD'pp 1187 #Crs U.S.e Mooselow 54P4 3 60 2D/4

0~~~~ ~ 430BY'M- MKENE

TI~ aNe~. 99

100' of 12" 1 1011/6 scee line 1o01

*~21 5 pie 1"0104 to ls

10'40 or3"50cio

........................z4201ii 430..

0~ ~~~U 777 yn No. 396F4890o 2Po



LAYNE ATLANTIC COMPANY
NORFOLK, VA.

LOC. OF WELL For p--owl . T , . .-
Located at 6106 131W ......StiI County, State

Da&te 1)rittin Started- 9610 b5 I^- --Data started- * - - -

Finished Driliang-.-A a 14 - Finishedt -- - ~
5VOBMUATIONA AND DZfIT OF WILL DOINSEONS OF CANING AND 11CEE'4

DAM OMP. ajm o arsa. sca - -

7 7 clr at 0 Costalgo 20 t P tCS

;& 31 meft Nod o.ed 0A PLOsm.

i. 12 Ca@Mn am slay Irn IA lii a aswo vets*
16 40 saw. ben IT 11 Cad"~ L2

U . 5 clay.Sft W 10 isgwk 12 07

10 -ZA coeseedu osi tW streaks of 2W 0 coal" 12

S Koala lo, Some 12 0

IV ClAs oitk mom Sim T Cast 12

L 6. 3 Comm Sow s. wy t~nsteaks 3. Sd54, 1@ro 2 #7

at "na. ot) do.G~~ 121a Coms"wt o ao1

2" 24 cssws .*softM. -.m "wo ~ 4 o

- suo ----.-

-UR ftw l

30 a oso" mes. got..

a G asp* SAM oulls
371 AD Ga0Mi so sou

AMI 21 OWq. Sls 01111 WELL DATA:

Com m s t otaks of *&or Prsbunmi Tat

4U3 4 gift ~ Data To"te 19 Stak Level

41 to a of sig j~f e thsa% Production GPM Pumping Level

00 914 alam. Permanent Test

4U1 10 11d1 " als Sam mil Date Tste" 2 104 Static L4,019,

"41 10 am ad an" "la. ses sMd. Poui1% P c t ee
414 33 moma" so rowPrsdoctWom

1 1*, GPeo oe
uping ew -

40 to Gums Vosion Now. septe Resuarka: lea test If hnms. Psaped M~0 W&

am 2 1"3m sd who. our. "a 6 lemma. betudd Jmoes cobVao ftw
3" 13 Comm while smol. A.651 a" noudf lbor ase a"* lao as
511 '3 temail. SiOm o&Wko@. ."&more

Ii Comm shits s. PUMP DATA:
Shop No."61 Type Lubr. a
TM pe 41 Sime Suction t

Depth Setting we(BP in MB5)

Size Cluznzwek"*N*0 Length Suction

Type Bowl LPMU Length Air Linede

No. Stages Discharge-

Cap'y and Heaft' Pressure

75MOTOR DATA: 4
Horsepower Voltage
RPM Phs

Type UUCycles 4

M&06~ So cleitatl Fiszne No. 4

P. P-49



WFAA. DATA

" Drilled Wll (Underrbansed Ur.~ve.1 iCl'.u. *.t;10

L £ t in. PW I 'I

9 ft._______ _

TESI DAlI A AIR LINI.S . 1) ,,IS J'Clt(AII I.

W #- I cpi..CI P wping l ev l T n~ I ~(l~
9es NF,1A~~~.

WELL PUMPING LrQUIPME-NT-

TYPE ANmi~kAJE CAPACITI
p Vertical Turbine layne Pump No. 39623 900 GF4
U SUCTlK mE ADLNGTHI COLUMN
M 10 ft.. a"8in.

p NUMBER BOWLS ZZE AND TYPE NO STAGES

Abae ad 8L0~p4 j 5 stage 121 JUD4C 5

SK~~~~&AJ..~~ MO. IEI , ~ l P R M F RtAM E P HIASE CYCLES V O T E

M 108952 F U.S. Motors 75 445P 3 60 22D/44.0

T yes Fairbanks -Morse, Diesel

90 W%. 49f4iOO

V"A AI6 WFC 4N1NG MAZpSAL, UsgD SETTING. LENGTH
DEPTI1 EACHI

82' of 20" pit casing cemented in place.___ ____ ___

Top of 12" screen line at ground surface.

12" stainIeas steel screen set at: 170' 180'

278'1 288'

295' 315'

:Layne No. 39623

80' of 8" X 11" 1 21" Colu

5 Stage 12" MOE Dais

10' of a" Suction

AF FOS 996. 4UG 58 page I of 2 Pages
APLC Maps 4A LUG as 600

F-50
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U APPENDIX G

USAF INSTALLATION RESTORATION PROGRAM

HAZARD ASSESSMENT RATING METHODOLOGY

BACKGRUND

* 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:
DEQPPN 81-5, 11 December 1981).

Accordingly, the United States Air Force (UISAF) has sought to establish

a system to set priorities for taking further actions at sites based

upon information gathered during the Records Search phase of its

installation Restoration Program (IRP).

P The first site rating model was developed in June 1981 at a meeting

with representatives from USAF Occupational Environmental Health

Laboratory (OEfL.), Air Force Engineering Services Center (AFESC),

Engineering-Science (ES) and CE2'M Hill. The basis for this model was a

system developed for EPA by JEB Associates of McLean, Virginia. The JRB

model was modified to meet Air Force needs.

After usin'g 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 OEHL, AFESC, various major com-

mands, Engineering Science, and CH2 M' Hill met to address the inade-

quacies. The result of the meeting was a new site rating model designed

to present a better picture of the hazards posed by sites at Air Force

installations. The new rating model described in this presentation is

referred to as the Hazard Assessment Rating Methodology.

G-1



PURPOSE

The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination from hazardous substances.

This model will assist the Air Force in setting priorities for follow-on

site investigations and confirmation work under Phase II of 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 Cl MO0DEL

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 L

priority attention. However, in developing this model, the designers

incorporated some special features to meet specific DOD program needs.

The model uses data readily obtained during the Record Search

portion (Phase 1) 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 2 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 categories contains a number of rating factors

* that are used in the overall hazard 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-

F 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 vaste 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

r level of confidence in the information is also factored into the as-

sessment. 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 to-

gether and, normalized to a maximum possible score of 100. Then the

P waste management practice category is scored. Sites at which there is

no containment are not reduced in score. Scores for sites with limited

containment 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 managment practices category

factor to the sumi of the scores for the other three categories.

G- 3
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FIGURE 2

" HAZARDOUS ASSESSMENT RATING FORM
Page I of 2

[.

p.

NU or SZTZ

MWZ

L RECEPTORS
rectorNui
Rating Factor Possible

Rating Factor (0-3) multiplier Score Score

A. Poculation within 1,000 feet of site 4

a. Distance to nearest vell 10

C. Land use/zoning vithin I mile radius 3

o. Distance to reservation boundary 6

E. Critical environments within 1 mile radius of site 10

- V. Water quality of nearest surface watec body 6

G. GCroud water use of uppermost aquifer 9

a. Population served by surface water supply
within 3 miles dowstrem of Ats 6

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

Subtotals

Receptors subsaote (100 X factor score subtotal/maximum score subtotal)

* IL WASTE CHARACTERISTICS

A. Select the factor score based n the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (S a small, K a medium, L = larqe)

2. Confidence level (C - confirmed, S a suspected)

3. azard rating (8 a high, X - medium, L a low)

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

B. Apply persistence factor
Factor Subscore A X Persistence Factor a Subscoce 3

C. Apply physical. state multiplier

Subscore a X Physical State .tutiplier * Waste Characteristics Subscore

X

G-5



FIGURE 2 (Continued) 2
.'- _Page 2 of 2

IL PATHWAYS

Factor Maximum

Rating Factor Possible
Rating Factor (0-3) ultiplier Score Score

A. If there is evidence of Nigration ot hazardous contaminants, assign maxminu factor subscore of 100 points for
direct evidence or 80 points foe indirect evidence. Zf direct evidence exists then proceed to C. If no
evidence cc indirect evidence mists, proceed to 3.

Subacore

a. ate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the bigheet rating, and proceed to C.

1. i face water migration

Distance to nearet surface water 0

Net encivitation ______ S ___________

Surface erosion 8

Surface permeaility 6

Rainfall intensity ______ S ___________

Subtotals

Subsoore (100 X factor sore subtotal/maximum score subtotal)

* ~2. Flooding

Subacore (100 x factor sor./3)

3. Gound-watec migration

Depth to ground water _______ S ____________

Nt precipitation 6

Soil permeability 8

Subsurface flows __

Direct access to ground water 8

Subtotals

Subscore (100 x factoc score subtotal/maximum score subtotal)

C. ighest pathway subacore.

Enter the highest subacore value from A, 8-1, B-2 oc 8-3 above.

Pathways Subcore

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste chacacteristics, and pathways.

Receptors
Waste Characteristics
Pathways

Total divided by 3
Gross Total Score

S. Apply factor for waste contaitnent from waste manaqement practices

* Gross Total Score X Waste management Practices Factor F Final Score

* G-6
b
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HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

NAME OF SITE Sludge Lagoon

LOCATION North of and Adjacent to Landfill No. 4

DATE OF OPERATION OR OCCURRENCE ]qi to. ]Q7g

It OWNER/OPERATOR Robins AFB

* COMENTS/DSCRIPTION

SITE PATED By

I. RECEPTORS
Factor Maximum
Rating Factor Possible

* Rating Factor (0-3) ultiplier Score Score

A. Population within 1,000 feet of site 2 4

B S. Distance to nearest well 3 10 30 30

" C. Land use/zoning within I mile radius 2 3 6 9

; - D. Distance to reservation boundary 2 6 12 18

3. Critical environments within I mile radius of site 2 10 20 30

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

G. Ground water use of uppermost aquifer 1 9 9 27

H. Population served by surface water supply 0 0 18
within 3 miles downstream of site _ _6 -

..*-,, I. Population served by ground-water supply
within 3 miles of site _3 6 _18 118

Subtotals 103 180

Receptors subscore (100 X factor score subtotal/maximum score subtotal) 57

11. WASTE CHARACTERISTICS

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

the information.

L
1. Waste quantity (S = small, M a medium, L. - large)

,* 2. Confidence level (C a confirmed, S - s,,spected)

H
3. Hazard rating (3 - high, K - medium, L - low)

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

S. Apply persistence factor
Factor Subscore A X Persistence Factor = Subscore B

100 x 1.0 i 100

C. Apply physical state multiplier

Subscore B X Physical State Multiplier - Waste Characteristics Subscore

100 x 0.75 = 75

H-i



Page 2 of 2

L PATHWAYS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no

*. evidence or indirect evidence exists, proceed to B.

Subacore 100

S. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 8

, :-. Net precipitation _6

Surf ace erosion 8

Surface permeability 6

Rainfall entensit 8

5 Subtotals

Subsoore (100 X factor score subtotal/maximu- score subtotal) N/A

* 2. Flooding I
Subscore (100 x factor score/3)

3. Ground-water migration

posth to ground water 8

Net precipitation 6

Soil permeability

Subsurface flown 8

Direct access to ground water 8

Subtotals N/A

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

C. Highest pathway subscore.

Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 100

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 57
Waste Characteristics

Pathways 1

Total 232 divided by 3 77
Gross Total Score

a. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor - Final Score

77 x 1 0 77

H-2



HAZARDOUS ASSESSMENT RATING FORM

Page I of 2

NAME OF SITE Landfill No. 4

LOCATION Southeast of Industrial Waste Treatment Plant No.

DATE OF OPERATION OR OCCURRENCE 1965 to 1978
Robins AFBOWNER/OPERATOR Rbn F

COMN T_/D TSCR____ON

* ~SITE RATE BY f / L WOC,tc

* L RECEPTORS
E Factor Maximum

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 3 4 12 12 -

a. Distance to nearest well 10 30 30

C. Land use/zoning within I mile radius 2 3 6 9

D. Distance to reservation boundary 2 6 12 18

E. Critical environments within I mile radius of site 2 10 20 30

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

G. Ground water use of uppermost aquifer 1 9 9 27

a. Population served by surface water supply
within 3 miles downstream of site 0 6 0 18

. Population served by groud-atet supply 3 18 18within 3 miles of site 6

107 180
Subtotals

Receptors subacore (100 X factor score subtotal/maximum score subtotal) 59

II. WASTE CHARACTERISTICS

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

the information.

1. Waste quantity (S - small, M - medium, L = large) M

2. Confidence level (C a confirmed, S - suspected) C

3. Bazard rating (H - high, K - medium, L * low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

a. Apply persistence factor
Factor Subscore A X Persistence Factor - Subacore B

80 1 80X

C. Apply physical state multiplier

Subscore a X Physical State Multiplier - Waste Characteristics Subscore
80 0.75 60

H-3



Page 2 of 2

I. PATHWAYS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subcore 100

S. Rate the migration potential for 3 potential pathvayst surface water migration, flooding, and ground-water

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

1. Surface water migration

Distance to nearest surface water 8

Net precipitation E

Surface erosion 8

Surface permeability 6

Rainfall intensity 8 L

Subtotals N/A

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

2. Flooding I i II
Subscore (100 x factor score/3) N/A

3. Ground-water migration

Depth to ground water 8

Net precipitation 6

Soil permeability 8

Subsurface flows a

U Direct access to ground water 8

Subtotals

Subscore (100 x factor score subtotal/maximum score subtotal) N/A

* C. Highest pathway subscore.

PIT. Enter the highest subscore value from A, B-1, 8-2 or B-3 above.

Pathways Subscore 100

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subacores for receptors, waste characteristics, and pathways.

Receptors 59

Waste Characteristics 6U
Pathways 100

Total 219 divided by 3 73
Gross Total Score

3. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor * Final Score

73 1.0 7

H-4



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

INE OF SITE DDT Spill at Pesticide Storage Area

LOCATION Asphalt Pad Adjacent to Building 295

* DATE OF OPERATION OR CCURRENCE 1979

OWNER/OPERATOR Robins AFB

. CottammDzTSCaIPTION DDT solution spilled over a gravel lot

SITE AT= By 7 14

L RECEPTORS
Factor Maximum

Rating Factor Possible

Rating Factor (0-3) ultiplier Score Score

A. Population within 1,000 feet of site 3 4 12 1 12

B B. Distance to nearest well 3 10 30 30

C. Land use/zoning within 1 mile radius 2 3 6 9

D. Distance to reservation boundary 3 6 18 18

E. Critical environments within 1 mile radius of site 0 10 0 30

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

G. Ground water use of uppermost aquifer 1 9 9 27

ff. Population served by surface water supply
within 3 miles downstream of site * 0 6 0 18

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

Subtotals 180

Receptors subacore (100 X factor score subtotal/maximum score subtotal) 51

II. WASTE CHARACTERISTICS

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

the information.

1. Waste quantity (S - small, M - medium, L - large) S

2. Confidence level (C = confirmed, S - suspected) C

3. Sazard rating (H - high, M medium, L = low) H

60
Factor Subscore A (from 20 to 100 based on factor score matrix)

S. Apply persistence factor
Factor Subacore A X Persistence Factor - Subscore B

60 x 1 .0 60

C. Apply physical state multiplier

Subscore a X Physical State Multiplier - Waste Characteristics Subscore

60 x 1.0 - 60

H-5



| Page 2 of 2

IL PATHWAYS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. if there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to a.

Subscora 100

S. Rate the migration potential for 3 potential pathvayst surface water migration, flooding, and ground-water
migration. Select the highest eating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 0

Net precipitation 6

Surface erosion 8

Surface permeability 6

Rainfall intensitr 8

Subtotals

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

2. FloodingII

Subscore (100 x factor score/3)

3. Ground-water migration

Depth to ground water _

Not precipitation 6

Soil permeability 8

Subsurface flows 8

5 Direct access to ground water 8

Subtotals

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

C. Highest pathway subacore.

Enter the highest sibscore value from A, B-1, D-2 or B-3 above.

Pathways Subscore 10

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subacores for receptors, vaste characteristics, and pathways.

Receptors 51
Waste Characteristics 70
Pathways

211 70
Total divided by 3

Gross Total Score

3. Apply factor foe waste contaiment from waste management practices

Gross Total Score x waste Management Practices Factor F Final Score

70 1.0 * 70

H-6



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Fire Protection Training Area No. 2
NAME OF SITE

LOCATION Near Northwest Corner of Luna Lake

DATE OF OPERATION OR OCCURRENCE id-1950's to mid-1960's

OWNER/OPERATOR Robins AFB

COW1ETS/DSCRIPTIOW Mi~ hsajpr ~j pi~ it- ;;t;q hai-wain Tjim £z C(Zr-nit-_ T.;41cc

SITE RATED BY C

I. RECEPTORS
Factor Mauium.

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 1 4 4 12

B. Distance to nearest well 3 10 30 30

C. Land use/zoning within 1 mile radius 1 3 3 9

D. Distance to reservation boundary 2 6 12 18

a. Critical environments within 1 mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 1 6 6 18

0. Ground water use of uppermost aquifer 1 9 9 27

H. Population served by surface water supply
within 3 miles downstream of site 0 6 0 18

I. Population served by ground-water supply
within 3 miles of site 3 1_6 1_18 18

Subtotals 82 180

Receptors subscore (100 X factor score subtotal/maximum score subtotal) 46

II. WASTE CHARACTERISTICS

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

1. Waste quantity (S - small, M = medium, L = large) L

2. Confidence level (C a confirmed, S - suspected) C

3. Hazard rating (H a high, M a medium, L u low) H

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

B. Apply persistence factor
Factor Subscore A X Persistence Factor - Subscore 8

100 x 0.9 - 90

C. Apply physical stato multiplier

Subscore S X Physical State Multiplier * Waste Characteristics Subscore

90 x 1.0 = 90

H-7



Page 2 of 2

, L PATHWAYS
Factor maximum
Rating Factor Possiblep Rating Factor (0-3) Multiplier Score Score

; A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. f direct evidence exists then proceed to C. If no

ieevidence or indirect evidence exists, proceed to B.• ;21N/A
Subscore

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water

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

1. Surface water migration

Distance to nearest surface water 3 8 24 24

Met precipitation 1 6 6 18

Surface erosion 0 8 0 24

Surface permeability 1 6 6 18

Rainfall intensity 3 24 24
Subtotals 60 108

Subacore (100 X factor score subtotal/maximum score subtotal) 55

2. Flooding 0A _ 0 0 3

Subscore (100 x factor score/3) 0

3. Ground-water migration

Depth to ground water 2 16 24

Net precipitation 1 6 6 18

Soil permeability 2 a 16 24

Subsurface flows 1 a 8 24

K Direct access to ground water 0 8 0 24

Subtotals 46 114

Subacore (100 x factor score subtotal/maximum score subtotal) 40

C. Highest pathway subacore.

Enter the highest subscore value from A, 3-1, B-2 or B-3 above.

Pathways Subscore 55

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 46
Waste Characteristics
Pathways

Total 191 divided by 3 64

Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor - Final Score

64 x 1.0 = 64

H-8



HAZARDOUS ASSESSMENT RATING FORK
Page 1 of 2

NAME OF SITE Landfill No. 1

LOCATION East of Second Street near Fuel Storage Tanks

DATE OF OPERATION OR OCCURrenCE 1946-1951

OWNER/OPERATOR Rcnhinq APR

COamITS/DESCRiPTION Site was previously filled with sandy loam

SITZ RA=B

L RECEPTORS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 2 4 8 12

3. Distance to nearest well 3 10 30 30

C. Land use/zoning within I mile radius 2 3 6 9

D. Distance to reservation boundary 2 6 12 18

B. Critical environments within 1 mile radius of site 0 10 0 30

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

G. Ground water use of uppermost aquifer 1 9 27

H. Population served by surface watr supply
within 3 miles downstream of site - 0 6 18

I. Population served by ground-water supply
within 3 miles of site 1_____6 _ 18 18

Subtotals 83 180

Receptors subscore (100 X factor score subtotal/maximum score subtotal) 46

II. WASTE CHARACTERISTICS

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

1. Waste quantity (S - small, M - medium, L - large) M

2. Confidence level (C - confirmed, S - suspected) S

3. Hazard rating (H - high, M a medium, L a low) H

Factor Subacore A (from 20 to 100 based on factor score matrix) 50

* B. Apply persistence factor
Factor Subscore A X Persistence Factor * Subscore B

50 x 1.0 50

C. Apply physical state multiplier

Subsore 3 X Physical State Multiplier * Waste Characteristics Subscore

50 x .1.0 - 50

H-9



Page 2 of 2

IL PATHWAYS
Factor Maximum
Rating Factor Possible

Rat ng Factor (0-3) Multiplier Score Score

A A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no

evidence or indirect evidence exists, proceed to B.

Subacore 80

3. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water

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

1. Surface water migration

Distance to nearest surface water 1 a 8 24

Net precipitation 1 6 6 18

Surface erosion 1 8 8 24

Surface permeability 1 6 6 18

Rainfall intensity 3 8 24 24

Subtotals 52 108

Subscore (100 X factor score subtotal/maximum score subtotal) 48

2. Floodina 0 j 0 j 3

Subcore (100 x factor score/3) 0

3. Gcound-water migration

Depth to ground water 2 16 24

Net Precipitation 1 6 18

Soil permeability 2 16 24

Subsurface flows 1 8 24

Direct access to ground water 0 a 0 24

Subtotals 46 114

Subscore (100 x factor score subtotal/maximum score subtotal) 40

C. Highest pathway subscore.

-Enter the highest subscore value from A, 3-1, 5-2 or B-3 above.

Pathways Subscore 80

i- IV. WASTE MANAGEMENT PRACTICES

A. Average the three subacores for receptors, waste characteristics, and pathways.

Receptors 46

Waste Characteristics 50
Pathways

Total J17 divided by 3 5
Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor - Final Score

59 X 1.0 59

/ H-10



HAZARDOUS ASSESSMENT RATING FORM

Page 1 of 2

NAME OF SITE Landfill No. 2

LOCATION North of Second Street near Main Runway

DATE OF OPERATION OR OCCURRENCE 1951 to 1963

OWNER/OPERATOR Robins AFB

COMMVNTS/DECRIMIOM Site was previously filled with sandy loam.

SITS PATED 3!-L

* I. RECEPTORS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 0 4 0 12

S. Distance to nearest well 3 10 30 30

C. Land use/zoning within 1 mile radius 2 3 6 9

0. Distance to reservation boundary 2 6 12 18

a. Critical environments within I mile radius of site 0 10 0 30

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

G. Ground water use of uppermost aquifer 1 9 9 27

. Population served by surface water supply 0 0 18
within 3 miles downstream of sit&_. 6

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

Subtotals 75 180

Receptors subseore (100 X factor score subtotal/maximum score subtotal) 42

I. WASTE CHARACTERISTICS

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

1. Waste quantity (S - small, M - medium, L - large) L

2. Confidence level (C - confirmed, S - suspected) s

3. Hazard rating ( - high, M - medium, L a low) H

70
Factor Subscore A (from 20 to 100 based on factor score matrix)

a. Apply persistence factor

Factor Subacore A X Persistence Factor - Subscore B

70 x 1.0 = 70

C. Apply physical state multiplier

Subscore S X Physical State Multiplier = Waste Characteristics Subscore

70 x 0.75 - 52.5

H- 11



Page 2 of 2

IL PATHWAYS
Factor Maximu

m

Rating Factor Possib!a

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subcore 80

a. Rate the migration potential for 3 potential psthvayss surface water migration, flooding, and ground-water

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

1. Surface water migration

Distance to nearest surface water 3 8 24 24

Met precipitation 1 6 6 18

Surface erosion 1 8 8 24

Surface permeability 1 6 6 18

Rainfall intensity 3 8 24 24

Subtotals 68 108

Subscore (100 X factor score subtotal/maximum score subtotal) 63

2. Flooding L 0o 0 3

Subscore (100 x factor score/3) 0

3. Ground-water migration

Depth to ground water 2 8 6 24

Net precipitation 1 6 6 18

Sail permeability 2 8 16 24

Subsurface flows 2 8 16 24

Direct access to ground water 0 0 24

Subtotals 54 114

Subscore (100 x factor score subtotal/maximum score subtotal) 47

C. Highest pathway subscore.

Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 42
Waste Characteristics
Pathways

Total 174.5 divided by 3 58
P, Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor 
= 
Final Score

58 x 1.0- 58

H-12



A

HAZARDOUS ASSESSMENT RATING FORM

Page I of 2

NAME OF SITE JP-4 Spill

i LOCATION POL Bulk Storage Area

DATE OF OPERATION OR OCCURRENCE 1965

OWNER/OPERATOR Robins AFB

COWNTS/MgSC TIMON Leak in four-inch diameter JP-4 supply line

SITE FATED BY

L RECEPTORS
FactOr Maxi.l

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 2 4 8 12

a. Distance to nearest well 3 10 30 30

C. Land use/zoning within I mile radium 2 3 6 9

D. Distance to reservation boundary 2 6 12 18

E. Critical environments within I mile radius of site 0 10 0 30

• " F. Water quality of nearest surface water body 0 6 0 18

G. Ground water use of uppermost aquifer 1 9 9 27

S. Population served by surface water supply
within 3 miles downstream of site - 0 6 0 ]

I. Population served by ground-water supply 3 68

within 3 miles of site 31_ 1818

Subtotals 83 180

Receptors subs-ore (100 X factor score subtotal/maximum score subtotal) 46

*' II. WASTE CHARACTERISTICS

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

the information.

1. Waste quantity (S - small, M - medium, L - large) L

2. Confidence level (C a confirmed, S - suspected) -

3. Hazard rating (H - high , K - medium, L - low) M

Factor Subacore A (from 20 to 100 based on factor score matrix) 50

S. Apply persistence factor -

Factor Subacore A X Persistence Factor - Subacore 8

50 x 0.9 - 45

S. C. Apply physical state multiplier

4" S-bscore B X Physical State Multiplier - Waste Characteristics Subscore

45 x 1.0 - 45
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L PATHWAYS

Factor Max imum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subscore 80

a. Rate the migration potential for 3 potential pathvays: surface water migration, flooding, and ground-water
migration. Seleat the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 2 8 16 24

Net precipitation 1 6 6 18

Surface erosion N/A 8 - -

Surface permeability 1 6 6 18

Rainfall intensity 3 8 24 24

Subtotals 52 84

Subscore (100 X factor score subtotal/maximum score subtotal) 62

2. Flooding I 0 I 1 0 3

Subscore (100 x factor score/3) 0

3. mound-water migration

D epth to ground water 28 16 24

Net precipitation 1 6 6 18

Soil permeability 2 8 16 24

Subsurface flows R 82 4

U Direct access to ground water 0 8 0 24

Subtotals 46 114

Subscore (100 x factor score subtotal/maximum score subtotal) 40

C. Highest pathway subacore.

Enter the highest subscore value from A, 3-1, 8-2 or B-3 above.

Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subacores for receptors, waste characteristics, and pathways.

Receptors 46
Waste Characteristics
Pathways 8(

Total 171 divided by 3 57
Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor - Final Score

57 X 1.0 - 57
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HAZARDOUS ASSESSMENT RATING FORM

Page 1 of 2

NAME OF SITE Hazardous Waste Burial Site

LOCATION Near Radioactive (Solid) waste Disposal Site

DATE OF OPERATION OR OCCURRENCE 1976, 1977

OWNER/OPflATOR Robins AFB

COae6ENTS/D3SCRIPTION

sIz aT, r& __ / / 

. RECEPTORS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 1 4 4 12

a. Distance to nearet vea 3 10 30 30

C. Land use/zoning within 1 mile radius 0 3 0 9

0. Distance to reservation boundary 3 6 18 18

E. Critical environments within 1 mile radius of site 0 10 0 30

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

G. Ground water use of uppermoet aquifer 1 9 9 27

8. Population seved by surface wate st.- y 0 0 18
within 3 miles domstrem of site 6

I. Population served by ground-water supply 6 18 18
within 3 miles of site 3 _ _18_18

Subtotals 79 180

Receptors subecore (100 X factor score subtotal/maximum score subtotal) 44
W*1

11. WASTE CHARACTERISTICS

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

1. Waste quantity (S - small, M * medium, L Large) M

4 2. Confidence level (C - confirmed, S - suspected) C

3. Hazard rating (H I high, M = medium, L = low) H

80
Factor Subscore A (from 20 to 100 based on factor score matrix)

S. Apply persistence factor
Factor Subscore A X Persistence Factor * Subacore B

80 1.0 * 80

C. Apply physical state multiplier

Subscore B X Physical State Multiplier - Waste Characteristics Subscore

80 X 1.0 80
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L PATHWAYS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subscore N/A

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-wate-
* migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 1 8 8 24

et precipitation 1 6 6 18

Sqxface erosion 1 8 8 24

Surface permeability 1 6 6 18

Rainfall intensity 3 8 24 24

Subtatals 52 108

Subscore (100 X factor score subtotal/maximum score subtotal) 48

2. Flooding 0 o 1 I 0 3

Subecore (100 x factor score/3) 0

* 3. Ground-water migration

Depth to ground water 2 a 16 24

Net precipitation 1 6 6 18

Soil permeability 2 S 16 24

Subsurface flows 1 88 24

Direct access to ground water 0 a 0 24

Subtotals 46 114

(" Subscore (100 x factor score subtotal/maximum score subtotal) 40

C. Highest pathway subscore.

Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 48

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 44
Waste Characteristics 80
Pathways

Total 172 divided by 3 57
Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor - Final Score

57 0.95 54
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HAZARDOUS ASSESSMENT RATING FORM
Page I of 2

NAME OF SITE Fire Protection Training Area No. 1

LOCATION Second Street near Bulk Fuel Storage Tank

DATE OF OPERATION OR OCCURRENCE 1943 to mid-1950's

OW=/OPflATOR Robins AFB

COMMET/DBSCRIPTION Exart lnr ,'nn nnt determined

SITS RATED BY f /

L RECEPTORS Factor Maximum

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 1 4 4 12

B. Distance to nearest well 3 10 30 30

C. Land use/zoning within I mile radius 2 3 6 9

D. Distance to reservation boundary 2 6 12 18
4.4

z. Critical environments within I mile radius of site 0 10 0 30

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

Q. Ground water use of uppermost aquifoer 1 9 9 27

H. Population served by surface water supply
within 3 miles downstream of site - 0 6 *0

I. Population served by ground-water supply -
within 3 miles of site _ _3 6 18 18

Subtotals 79 180 -

Receptors subscore (100 X factor score subtotal/maximum score subtotal) 44

I. WASTE CHARACTERISTICS

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

1. Waste quantity (S = small, M = medium, L - large) M

2. Confidence level (C - confirmed, S - suspected) S

3. Hazard rating (8 - high, K - medium, L - low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 50

a. Apply persistence factor -

Factor Subscore A X Persistence Factor * Subscore 8

50 x 1.0 - 50

C. Apply physical state multiplier

Subscore a X Physical State Multiplier = Waste Characteristics Subscore

50 x 1.0 50
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IL PATHWAYS
Factor maximum

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subscore N/A

B. Rate the migration potential fot 3 potential pathwayst surface water migration, flooding, and ground-water

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

1. Surface water migration

Distance to nearest surface water 2 16 24

Net precipitation 1 6 6 18

Surface erosion N/A 8 - -

Surface peraeabl. ty 1 6 6 18

Rainfall intensity 3 8 24 24

Subtotals 52 84

Subscore (100 1 factor score subtotal/maximum score subtotal) 62

2. Floodia 0 I 1 0 3

Subscore (100 x factor score/3) 0

3. Ground-water migration

Depth to ground water 2 8 16 24

Net precipitation 1 6 6 18

Soil permeability 2 8 16 24

Subsurface flows 1 8 8 24

Direct access to ground water 0 8 0 24

Subtotals 46 114

Subscore (100 x factor score subtotal/maximum score subtotal) 40

C. Highest pathway subscore.

-nter the highest subscore value from A, S-1, 9-2 or B-3 above.

Pathways Subscore 62

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 44
Waste Characteristics so
Pathways 62

Total 156 divided by 3 52
Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor - Final Score

52 X 1,.0l 52
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HAZARDOUS ASSESSMENT RATING FORM
Page I of 2

NAME OF SITE Laboratory Chemical Disposal Site

LOCATION Near Luna Lake

DATE OF OPERATION OR OCCtRNCZ 1962 to 1964
OWNER/OPERATOR Robins AFB

COMMZMTS/DFSCRIPTION One time disposal of expired shelf life chemicals

SITU Rh= BYL7

L RECEPTORS
Factor maximum
Rating Factor Possible

Ratino Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 1 4 4 12

3. Distance to nearest well 3 10 30 31 n

C. Land use/zoning within 1 mile radius 1 3 3 9

0. Distance to reservation boundary 2 6 12 18

I. Critical environments within I mile radius of site 0 10 0 30

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

. Ground water use of uppermost aquifer 1 9 9 27

R. Population served by surface water supply 0 0 18
within 3 miles downstream of site 6 _7

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

Subtotals 76 180

Receptors subscore (100 X factor score subtotal/maximum score subtotal) 42

- IL WASTE CHARACTERISTICS

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

1. Waste quantity (S - small, M = medium, L - large) M

2. Confidence level (C - confirmed, S - suspected) C

3. Eazard rating (H - high, M a medium, L - low) M

Factor Subocore A (from 20 to 100 based on factor score matrix) 60

B. Apply persistence factor
Factor Subacore A X Persistence Factor a Subscore 8 "

60 x 1.0 - 60

C. Apply physical state multiplier

Subscore 3 X Physicil State Multiplier - Waste Characteristics Subscore

60 x 0.5 - 30
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L PATHWAYS

Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subecore 80

B. Rate the migration potential for 3 potential pathways, surface water migration, flooding, and ground-water
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 2 16 24

Not precipitation 1 6 6 18

Surface erosion 0 a 0 24

Surface permeability 1 6 6 18

Rainfall intensity 3 8 24 24

Subtotals 52 108

Subscore (100 X factor score subtotal/maximum score subtotal) 48

2. Flooding 0 1 34

Subacore (100 x factor score/3) 0

3. Ground-water migration

Depth to ground water 2 816 24

Let precipitation 1 6 6 18

* Soil permeability 2 8 16 24

Subsurface flow 1 8 8 24

Direct access to ground water 3 8 24 24

Subtotals 70 114

Subscore (100 x factor score subtotal/maximum score subtotal) 61

C. fighest pathway subscore.

Enter the highest subscore value from A, 3-1, 5-2 or 5-3 above.

Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 42
Waste Characteristics V)
Pathways n

Total 152 divided by 3 51
Gross Total Score

S. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor - Final Score" 51
52 x 10
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HAZARDOUS ASSESSMENT RATING FORM
Page I of 2

NAME OF SITE Landfill No. 3

LOCATION West Side of Luna Lake
DATE OF OPERATION OR OCCURRENCE 1964

OWNER/OPERATOR Rnhi-n -j

CO Ts/D CIPTzO

SITE ATD 13Y

- L RECEPTORSSR PFactor Maximum

Rating Factor Possible
Rating Factor (0-3) ultiplier Score Score

A. Population within 1,000 feet of site 1 4 4 1

S. Distance to nearest well 3 10 30 30

C. Land use/zoning within 1 nile radius 1 3 3 9

D. Distance to reservation boundary 2 6 12 18

B. Critical environments within I mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 1 6 6 18

G. Ground water use of 2Mraost aquifer 19 9 27

S. Population served by surface water supplywithin 3 miles donstrem of site -0 60 18

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

Subtotal.& 82 Igo

Receptors subscore (100 X factor score subtotal/maximum score subtotal) 46

. WASTE CHARACTERISTICS

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

1. Waste quantity (S a small, M a medium, L - large) S

2. Confidence level (C a confirmed, S = suspected) S

3. Hazard rating (8 a high, N " medium, L l low) H

40
Factor Subscore A (from 20 to 100 based on factor score matrix)

B. Apply persistence factor

Factor Subacore A X Persistence Factor = Subscore a
40 X 1.0 40

C. Apply physical state multiplier

Subscore a X Physical State Multiplier - Waste Characteristics Subscore

A 40 x 1.0 - 40
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UL PATHWAYS
Factor Maximum
Rating Factor Possibleu Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subscore 0

S. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water

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

1. Surface water migration

Distance to nearest surface water 3 8 24 24

wet preciitation 1 6 6 18

Surface erosion 0 8 0 24

C- ' Surface Permeability 1 6 6 18

Rainfall intensit 38 24 24

Subtotals 60 108

Subascoze (100 X factor score subtotal/maximum score subtotal) 56

2. Flooding 0~ 0 3

Subscore (100 x factor score/3) 0

3. Ground-water migration

Depth to ground water 2 8 16 24

Net precipitation 1 6 6 18

Soil permeability 2 8 16 24

Subsurface flows 2 8 16 24

D irect access to ground water 0 8 0 24

Subtotals 54 114

Subscore (100 x factor score subtotal/maximum score subtotal) 47

C. Highest pathway subscore.

- Enter the highest subscore value from A, B-1, 3-2 or B-3 above.

Pathways Subacore 56

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 46
Waste Characteristics 40

Pathways 56

Total 142 divided by 3 47
Gross Total Score

3. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor a Final Score

47 x 1.0 4
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HAZARDOUS ASSESSMENT RATING FORM

Page 1 of 2

Fire Training Pit No. 3
NAME OF SITE

LOCATION North of Existing Site in SAC area

DATE or OPERATION OR OCCURRENCz Mid-1960's to 1969

OWNER/OPERATOR Robins AFB

cO ITS/09SCRIPTION

SITE PATED BY
I

L RECEPTORS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 0 4 Q 12

a. Distance to nearest well 3 10 30 30

C. Land use/zoning within I mile radius 1 3 3 9

D. Distance to reservation boundary 2 6 12 18
.4-

3. Critical environments within 1 mile radius of site 0 10 0 30

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

0. Ground water use of uppermost aquifer 1 9 9 27

R. Population served by surface water supply
within 3 miles downstream of site 0 6 0 18

I. Population served by ground-water supply 18
within 3 miles of site 1 18

Subtotals 72 180

Receptors subacore (100 X factor score subtotal/maximum score subtotal) 40

IL WASTE CHARACTERISTICS

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

1. Waste quantity (S - small, H - medium, L - large) M

2. Confidence level (C - confirmed, S - suspected) S

3. Hazard rating (H a high, N - medium, L a low) M

Factor Subscore A (from 20 to 100 based on factor score matrix) 40

-. B. Apply persistence factor '
'4 Factor Subscore A X Persistence Factor * Subscore 3

40 X 0 -

C. Apply physical state multiplier

.* Subscore B X Physical State Multiplier - Waste Characteristics Subscore

40 x 1.0 - 40
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* IL PATHWAYS
Factor maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score .

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subacore N/A

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating, and proceed to C.

I. Surface water migration

3Distance t nearest surface water 3 8 24 24

Net precipitation 1 6 6 18

Surface erosion 0 8 0 24

Surface permeability 1 6 6 18

Rainfall intensity 3 a 24 24

Subtotals 60 108

Subscore (100 X factor score subtotal/maximum score subtotal) 56

2. Floodine

Subscore (100 x factor score/3) 0

3. Gound-water migration

Depth to ground water 2 S 16 24

Net precipitation 1 6 6 18

Soil permeability 2 a 16 24

Subsurface flows 1 a 8 24

Direct access to ground water 0 5 0 24

Subtotals 46 114
Subscore (100 x factor score subtotal/maximum score subtotal) 40

C. Highest pathway aubscore.

Enter the highest aubscore value from A, B-1, 3-2 or B-3 above.

Pathways Subecore 56

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 40
Waste Characteristics 40
Pathways

Total I 1AA divided by 3 4S

Gross Total Score

a. Apply factor for waste containent from waste management practices

Gross Total Score X waste Management Practices Factor a Final Score
45 x 1.0 = 45
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HAZARDOUS ASSESSMENT RATING FORM

Page I of 2

N OF Radioactive (Solid) Waste Burial Site

LOCATION Facility No. 8315 near Pistol Range
DATE OF OPERATION OR OCCURRENCE 1940'S to 1950's
OWEmR/OPRATOR Robins AFB

CONE M /DESCRIPTION

SITZ RATED BY

1. RECEPTORS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) ultiplier Score Score

A. Population within 1,000 feet of site 1 4 4 12

B. Distance to nearest well 3 10 30 30

C. Land use/zoning within 1 mile radius 0 3 0 9

0. Distance to reservation boundary 3 6 18 18

E. Critical environments within I mile radius of site 0 10 0 30

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

G. Ground water use of uppermost aquifer 1 9 9 27

3. Population served by surface water supply
within 3 miles downstream of site - 0 6 18

I. Population served by ground-water supply

within 3 miles of site 3 6 18 18

Subtotals 79 180

Receptors subacore (100 X factor score subtotal/maximum score subtotal) 44

II. WASTE CHARACTERISTICS

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

1. Waste quantity (S - small, M - medium, L - large) S

2. Confidence level (C - confirmed, S a suspected) C

3. Hazard rating (H - high, M a medium, L " low) L

30
Factor Subscore A (from 20 to 100 based on factor score matrix)

a. Apply persistence factor
Factor Subscore A X Persistence Factor - Subscore B -

30 x 0.9 - 27

C. Apply physical state multiplier

Subacore B X Physical State Multiplier * Waste Characteristics Subscore

27 x 0.5 - 13.5

H-25



Page 2 of 2

IL PATHWAYS
Factor maximum

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subscore ND

a. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 1 e 8 24

Net precipitation 1 6 6 18

Surface erosion 0 8 0 24

Surface permeability 1 6 6 18

Rainfall intensity 3 8 24 24

Subtotals 44 108

Subscore (100 X factor score subtotal/maximum score subtotal) 41

2. Flooding I 0 I 1 0 I 3

Subecore (100 x factor score/3) 0

3. Ground-water migration

Depth to ground water 2 8 16 24

Net precipitation 1 6 6 18

Soil permeability 2 8 16 24

Subsurface flows 1 8 8 24

Direct access to ground water 0 8 0 24

Subtotals 46 114

Subscore (100 x factor score subtotal/maximum score subtotal) 40

* C. Highest pathway subscore.

5.. Enter the highest subscore value from A, 3-1, 8-2 or B-3 above.

Pathways Subscore 41

IV. WASTE MANAGEMENT PRACTICES

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

Receptors 44
Waste Characteristics
Pathways

Total 99 divided by 3 - 33

Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross Total Score X Waste Management Practices Factor F Pinal Score

" 33 X 0.95 31
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t'; APPENDIX J

GLOSSARY OF TER 4INOLOGY AND ABBREVIATIONS

AF: Air Force

AFB: Air Force Base

AFFF: Aqueous Film Forming Foam

AFLC: Air Force Logistics Command

AFR: Air Force Regulation

AFSC: Air Force Systems Command

AG: Adjutant General

Ag: Chemical symbol for silver

AGE: Aircraft Ground Equipment

Al: Chemical symbol for aluminum

ALIPHATIC SOLVENTS: Those solvents derived from straight chain hydrocarbon
compounds.

AROMATIC SOLVENTS: Those solvents derived from benzene whose molecule
contains one or more carbon rings.

ARTESIAN: Ground water contained under hydrostatic pressure

1" AQUICLUDE: Poorly permeable formation that impeeds ground-water movement and
does not yield water to a well or spring

- AQUIFER: A geologic formation, group of formations, or part of a formation
that is capable of yielding water to a well or spring

AQUITARD: A soils formation which impedes groundwater flow

AVGAS: Aviation Gasoline

Ba: Chemical symbol for barium

BESD: Bioenvironmental Engineering Services Division
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Cd: Chemical symbol for cadmium

CERCLA: Comprehensive Environmental Response, Compensation and Liability Act

CES: Civil Engineering Squadron

CIRCA: About; used to indicate an approximate date

CLOSURE: The completion of a set of rigidly defined functions for a hazardous
waste facility no longer in operation

CN: Chemical symbol for cyanide

COD: Chemical Oxygen Demand, a measure of the amount of oxygen required to
oxidize organic and oxidizable inorganic compounds in water

COE: Corps of Engineers

CONFINED AQUIFER: An aquifer bounded above and below by impermeable beds or
* by beds of distinctly lower permeability than that of the aquifer itself

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

Cr: Chemical symbol for chromium 6

Cu: Chemical symbol for copper

DASC: Direct Air Support Center

DET: Detachment

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 re-
main after closure

4 DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection, dumping,
* spilling, or placing of any hazardous waste into or on land or water so that

such waste or any constituent thereof may enter the environment or be emitted
into the air or discharged into any waters, including ground water

DOD: Department of Defense

DOWNGRADIENT: In the direction of decreasing hydraulic static head; the
* direction in which ground water flows

* DPDO: Defense Property Disposal office -previous designation R&M,
* Redistribution and Marketing

J-2



DUMP: An uncovered land disposal site where solid and/or liquid wastes are
deposited with little or no regard for pollution control or aesthetics; dumps
are susceptible to open burning and are exposed to the elements, disease
vectors and scavengers -

EODL Explosive Ordnance Disposal

ECK: Electronic Countermeasures

EFFLUENT: A liquid waste discharge from a manufacturing or treatment process,
in its natural state, or partially or completely treated, that discharges into
the environment

EPA: U. S. Environmental Protection Agency

EROSION: The wearing away of land surface by wind or water

EPHEMERAL AQUIFER: An aquifer usually near the surface which is only

temporary in nature

FAA: Federal Aviation Administration

FACILITY: Any land and appurtenances thereon and thereto used for the treat-
ment, storage and/or disposal of hazardous wastes

Fe: Chemical symbol for iron

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and coast-
al 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 and any contaminants
that may be contained therein, as governed principally by the hydraulic gra-
dient

GROUND WNTER: Water beneath the land surface in the saturated zone that is
under atmospheric or artesian pressure

GROUND WATER RESERVOIR: The earth materials and the intervening open spaces
that contain ground water

HALF-LIF'E: The time required for half the atoms present in radioactive sub-
stance to disintegrate

HARDFILL: Disposal sites receiving construction debris, wood, miscellaneous
spoil material

HAZARDOUS WASTE: A solid waste, or combination of solid wastes, which because
K of its quantity, concentration, or physical, chemical or infectious character-

istics may cause or significantly contribute to an increase in mortality or an
increase in serious, irreversible, or incapacitating reversible illness; or
pose a substantial present or potential hazard to human health or the environ-
ment when improperly treated, stored, transported, or disposed of, or other-

{. wise managed

J-3



HAZARDOUS WASTE GENERATION: 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 concen-
trations but which become toxic at higher concentrations

Hg: Chemical symbol for mercury

HQ: Headquarters

INCOMPATIBLE WASTE: A waste unsuitable for commingling 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 otherwise have the potential for
reacting violently, formation of toxic dusts, mists, fumes, and gases, volatil- -M

ization of ignitable or toxic chemicals due to heat generation in such a man-
ner that the likelihood of contamination of ground water or escape of the sub-
stance into the environment is increased, any other reaction which might
result in not meeting the Air, Human Health, and Environmental Standard

INFILTRATION: The flow of liquid through pores or small openings

IRP: Installation Restoration Program

KETONE SOLVENTS: Organic solvents containing a ketone functional group

LEACHATE: 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

LETCO: Law Engineering Testing Company, Marietta, Georgia

LINER: A continous layer of natural or man-made materials beneath or on the

sides of a surface impoundmnet, landfill, or landfill cell which restricts the
downward or lateral escape of hazardous waste, hazardous waste constituents or
leachate

LOX: Liquid Oxygen

LYSIMETERS: A thimble or cup device used for extracting ground water samples
at various depths

MAC: Military Airlift Command

AS: Military Air Service

MGD: million gallons per day
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MOA: Military Operating Area

Mn: Chemical symbol for manganese

MONITORING WELL: A well used to measure ground-water levels and to obtain
samples

:' Mr/hr: millirem/hour; a measure of radioactivity

MSL: Mean Sea Level

Ni: Chemical symbol for nickel

. OEHL: Occupational and Environmental Health Laboratory

ORGANIC: Being, containing or relating to carbon compounds, especially in
which hydrogen is attached to carbon

O&G: Symbols for oil and grease

OT&E: Operations, Training and Evaluation

Pb: Chemical symbol for lead

PCB: Polychlorinated Biphenyls are highly toxic to aquatic life; they persist
in the environment for long period and are biologically accumulative

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure through
interstices of unsaturated rock or soil

V! PD-680: Cleaning solvent, safety solvent, Stoddard's solvent

pH: Negative logarithm of hydrogen ion concentration, measurement of acids and
bases

PL: Public Law

POL: Petroleum, Oils and Lubricants

POLLUTANT: Any introduced gas, liquid or solid that makes a resource unfit
for a specific purpose

RCRA: Resource Conservation and Recovery Act

L RECHARGE AREA: An area in which water is absorbed that eventually reaches the
zone of saturation in one or more aquifers

I,"

t - RECHARGE: The addition of water to the ground-water system by natural or arti-
ficial processes

RECON: Reconnaissance
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SANITARY LANDFILL: A land disposal site using an engineered method of dispos-
ing solid wastes on land in a way that minimizes enviromental hazards

SATURATED ZONE: That part of the earth's crust in which all voids are filled

with water

SLUDGE: The solid residue resulting from a manufacturing or wastewater treat-

ment process which also produces a liquid stream

SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment plant,
water suply 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 dissolved materials in irrigation return flows;

industrial discharges which 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)

:'.4

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 hazard-
ous waste

TAC: Tactical Air Command'

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
under a unit hydraulic gradient

TREATMENT OF HAZARDOUS WASTE: Any method, technique, or process including
neutralization designed to change the physical, chemical, or biological char-
acter or composition of any hazardous waste so as to neutralize the waste or
so as to render the waste nonhazardous

UPGRADIENT: In the direction of increasing hydraulic static head; the
direction opposite to the prevailing flow of groundwater

USAF: United States Air Force

V: Chemical symbol for vanadium

WATER TABLE: Surface of a body of unconfined ground water at which the pres-
sure is equal to that of the atmosphere

Zn: Chemical symbol for zinc
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