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PREFACE

This report has been prepared for the United States Air Force by Water

and Air Research, Inc. (WAR) under Contract No. F33615-81-D-4007-0014.

It constitutes the report of the Phase II, Stage I Installation

Restoration Program investigation for Moody Air Force Base, Georgia. -

WAR's project staff consisted of:

J.11. Sullivan, Ph.D., P.E., Environmental Engineer:

Project Manager

J.A. Steinberg, Ph.D., P.E., Water Resources Engineer

U.G. Thiess, M.S., Environmental Engineer

W.D. Adams, M.S., Iydrogeologist

C.R. Fellows, M.S., Chemist

R.D. Baker, Chemist

The following U.S. Air Force (USAF) personnel contributed to the

successful completion of the project:

Lt. Maria R. LaMagna and Lt. David Gibson--USAF Occupational and

Environmental Health Laboratory (OEHL)/TSS

Nr. Gil Burnet--HQ TAC, Environmental Planning

Capt. Kenneth Branton, Moody AFB, BES

Sgt. Edward Powers, Moody AFB, BES

Fieldwork for the study was performed between April and September 1984.

Lt. M1aria R. La'agna, Technical Services Division, USAF OEHL was the

technical monitor.
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SUMMARY

The Phase II Stage 1 Instailation Restoration Program (IRP)

Confirmation/Quantification Survey for Moody Air Force Base (Moody AFB)

cinvestigated three suspected hazardous waste disposal sites. These

included a former landfill site; a construction rubble fill site; and a-.

petroleum, oil, and lubricants (POL) storage area. Site characteristics

are summarized in Table S-1. In addition, testing of all existing water

supply (potable and industrial) wells was conducted.

Shallow groundwater monitoring wells were installed at two of the sites.

Shallow pits were excavated at the remaining site. Shallow groundwater

* ,from monitor wells and pits, deeper groundwater from existing wells, and

surface water were sampled for the constituents listed in Table S-2.

Most of these analyses were screening tests [pH, specific conductance,

dissolved organic carbon (DOC), total organic halogens (TOX), total

phenolics, and oil and grease], which are nonspecific indicators of

- contamination. Samples near waste sites were analyzed for specific

constituents [cadmium, chromium, iron, nickel, lead, zinc, dichlorodi-

phenyltrichloroethane (DDT), and purgeable organics] where prior informa-

tion indicated they may be present. Samples from base supply wells were

screened for selected nonspecific and specific constituents.

At the Southwest Landfill, no significant threat to human health or the
environment is indicated by testing results in Phase II Stage 1. Move-

ment of only very small amounts (i.e., fractions of a pound per year) of

potentially toxic substances was detected. Testing results used as a

screening procedure indicate the need for additional monitoring to refine

estimates of substances moving in groundwater. There is a small poten-

tial for substances moving in groundwater to migrate to Mission Lake and g
perhaps Well HAFB-7. Because the lake is used for fishing and the well

is a potable supply, human health can he impacted if subsequent investi-

gation indicates that significant amounts of wastes migrate from the

land i 11 •

S-1
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Table S-2. Sumary of Sampling and Analyses for Phase II Stage 1 Survey, %ody AFB,
Georgia

Site Sample Sample
Description Iocations Analyses* _--

Soutl'uest Landfill Six monitor wells. a*JCI, metals, oil an
grease, COD, pesticide/
herbicide scan; VOC at
Wells 3 and 6 only.

Lily Pad Pond Fill Six monitor wells, four surface G(I, total phenolics,
water samples 100 feet metals, oil and grease,
from fill edge. OOD; VOC at all wells

and two surface water
sites.

North PCL Area Two shallow pits. GWCI, oil and grease,
DOC, OD, presence of
visible fuel layer,
volatile aromatics per

* .-. EPA method 503.1S
Moody Supply Wells Wells 1, 2, 3, 5, 5a, GWCI, metals, oil and

7, lOt, 12, 13. grease.* .<.[

'd My Supply Wells Wells 4, 6, 8. G9CI, metals, oil and
* grease, pesticide/

herbicide scan.

* .. *
'" *The following sample analyses are used:

GWCI = groundwater contamination indicators: pH, specific conductance, and total
organic carbon (dissolved fraction).

-- Metals - arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.

(DD = chemical oxygen demnd.

Pesticide/herbicide scan = DIT and DIYr metabolites, heptachlor, heptachlor epoxide,
lindane, chlordane, diazinon, malathion, toxapene, 2,4-0,
and 2,4,5-T.

VOC = voLatle organic compounds as specified in EPA Methods bOl and 602. L

+'body Well 10 is located at Grassy Pond Recreational Annex.

fr~ s-3
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Several of the organic compounds detected in Well L-3 near the landfill

are more dense than water and may move vertically in groundwater.

At the Lily Pad Pond Fill site, no significant potential impact to human i

health or the environment is indicated by monitoring data. Toluene and .M

benzene were detected in very small amounts (i.e., 1.8 and 4.7 ug/l,

respectively). These levels do not threaten aquatic life in surrounding

surface waters. Levels of phenolic compounds cannot be assessed in terms

of regulatory criteria because a total phenolic scan was performed.

Because the site is remote and because it is reasonable to expect that at

least some phenolics detected are naturally occurring compounds, no

significant impact is expected due to phenolics.

At the North POL area, there is significant evidence of fuel and/or

fuel-type substances in groundwater and shallow strata. It is reasonable

to believe that the storage tanks at the North POL area are the source of

these substances. There is also an indication that either these sub-

stances can be relatively difficult to detect during seasonal periods of

higher groundwater (e.g., during April 1984) or that these substances

moved into the vicinity of the sampling pits between the times on-site

work was performed (i.e., April and September 1984).

Lead was detected at 200 ug/l which exceeds drinking water criteria

(i.e., 50 ug/l). Toluene (180 ug/l) and ethyl benzene (690 ug/l)

exceeded recommended ambient criteria levels. Detectable amounts were

found for several other volatile organic compounds which do not have .

7" recommended ambient criteria. However, there is little chance shallow

groundwater would be ingested. Levels found are not expected to harm

aquatic life. No information is available regarding potential impacts to

plant life. Evidence of possible harm to trees was reported in the

Phase I IRP report by CI2M-Hill (1983). Seepage would have to persist

laterally about 800 feet to reach a surface stream. Main base potable

wells are about 2,000 feet away and about 400 feet deep, and they are

re1 :ivelY isolated from surface strata by one or more layers of low

S-4
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permeability. Therefore, there is no apparent immediate threat to human

health or the environment.

There is no detailed information regarding the extent of the affected

area and additional sampling and analysis would be needed to determine

this. There is also no detailed information regarding which tank(s) or -

line(s) may be leaking. Examination and testing at the North POL area is

necessary to develop this information.

Results of analysis on all Moody AFB supply wells indicate that no

significant contamination exists in any well. TOX levels of 120 and

94 ug/l were found in wells MAFB-7 and MAFB-10, respectively. These are

- above the 40 ug/l which is the level selected to indicate additional

b testing may be prudent.

Well MAFB-10 should be tested for volatile organic compounds to determine

whether or not the TOX level found in the well indicates significant

contamination. If organics are found, other wells at Grassy Pond should

be tested in a similar fashion.

.'" A summary of recommended additional testing is shown in Table S-3.

S-5
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Table S-3. Summary of Recommended Future Actions -

Site Fieldwork Analyses

Southwest Landfill Install: six new wells approximately All 13 wells for
25 feet deep; three new wells approx- volatile organics,

imately 100 feet deep. arsenic, and
Sample: nine new wells plus existing mercury.
monitoring Wells L-1, L-2, and L-3, ..

plus existing Moody Well MAFB-7.

Lily Pad Pond Fill None. None.

North POL Area Install: 10 new monitoring wells All 10 wells for
approximately 15 feet deep. DOC, benzene,
Sample: All 10 wells in wet and xylene, and
dry seasons. toluene.
Test: All tanks and lines in the
storage area for leaks.

Moody AFB Supply Wells Sample: Wells 7 and 10. Well 7 as noted
under Southwest
Landfill. Well 10
for volatile
organics.

Note: Order is as addressed throughout text and not on a priority basis.

° -.
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2 ," 1.0 INTRODUCTION

1.1 INSTALLATION RESTORATION PROGRAM BACKGROUNDlo

This report describes Phase II Stage 1 of the IRP for Moody AFB, Georgia.

Phase II Stage I pertains to confirmation and quantification of suspected
''contamination at pathazardous wat ipslsites. ::

The United States Air Force (USAF), 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 devel-

oped 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 primary federal legisla-

tion governing disposal of hazardous waste is the Resource Conservation

and Recovery Act (RCRA) of 1976, as amended. Under Section 6003 of RCRA,

federal agencies are directed to assist the U.S. Environmental Protection

Agency (EPA), and under Se'.tion 3012 state agencies are required to

inventory past disposal sites and make the information available to the

requesting agencies. To assure compliance with these hazardous waste

regulations, the Department of Defense (DOD) developed the IRP. The

current DOD IRP policy is contained in Defense Environmental Quality

Program Policy Memorandum (DEQPPM) 81-5, dated 11 December 1981 and

--".'mplemented by USAF message dated 21 January 1982. DEQPPM 81-5 reissued

and amplified all previous directives and memoranda on the IRP. DOD

policy is to identify and fully evaluate suspected problems associated

with past hazardous contamination, and to control hazards to health and

welfare that resulted from these past operations. The IRP will be the

basis for response actions on USAF installations under the provisions of

the Comprehensive Environmental Response, Compensation, and Liability Act

- (CERCLA) of 1980, as clarified by Executive Order 12316.

The IRP is implemented in four phases. Phase I is an initial assessment

records search designed to identify possible hazardous waste contaminated

sites and potential problems that may result in contaminant migration

from the installation. The Phase I report, completed for Moody AFB in

.. . . . . . .. . .. • ~ ... . .. . . .. . . .. . . .. *'*..
* I.. .. . . . . . . .. . . .o
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February 1983 (CH2M-Hill, 1983), reviews the history of base operations

and waste disposal practices, the geological and hydrogeological condi- -

tions which may affect contaminant migration, and the ecological setting.

All hazardous waste disposal sites identified in the Phase I report are

ranked on the basis of a standard evaluation system [Hazardous Assessment - -

Rating Methodology (HARN)], which is applied to all installation record

searches (CH2M-Hill, 1983). Site rating forms for the three sites

included in Phase II Stage 1 work are reproduced from the Phase 1 report

in Appendix K.

Phase II of the IRP, Confirmation and Quantification, is designed to

confirm the presence and quantify the extent of contamination caused by

migration of hazardous materials from present or abandoned waste disposal

sites with HARM rankings indicative of significant environmental contami-

nation. Phase II IRP studies are implemented in two or three parts.

Phase II Presurvey, completed for Moody AFB in October 1983 (WAR. 1983),

consists of work plan development and costing of hydrogeological and

chemical investigations. Phase II Stage 1, described in this report,

consists of field surveys, environmental sampling and analyses, data

reduction and interpretation, and development of recommendations for

remedial action and/or long-term monitoring. Succeeding stages in

Phase II, if necessary, provide additional monitoring data upon which

design of mitigative actions are based. In Phase III, Technology Base

Development, appropriate technology is selected and the engineering

design of corrective action options selected for implementation by the

USAF is completed. Phase IV, Operations/ Remedial Action, involves

construction, operation, and maintenance of the corrective action option

designed under Phase III.

Water and Air Research, Inc. (WAR) under contract with the USAF provided

geotechnical, field sampling, analytical, and engineering expertise in

the implementation of Phase II surveys at selected USAF facilities. The

W+AR contract, number F33615-81-D-4007, became effective on July 20, 1981.

i.n A':cust 1983, contract order number 0012 was issued to initiate the -

. .. . . |
. . . . . . . . . .. . . . . . . .
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Phase II Presurvey at Moody AFB. This action was based on results of the

Moody AFB Phase I Records Search Report and HARM rankings of sites

investigated. Based on findings of the Phase I records search and the

Phase II Presurvey and other USAF assessments, a scope of work was

developed for the Moody AFB Phase II Stage I survey. Order number 0014

was issued to WAR in January 1984 to initiate this work. The Phase I

report also contained recommendations for technical work at another Moody

AFB site, the DDT Burial Site. This work was not included in Phase II

work. Rather, it was included in a Phase IV assessment under a separate

order.

1.2 FACILITY DESCRIPTION AND HISTORY

1.2.1 Introduction

A brief description of Moody AFB and its history is given in the Phase I

Records Search Report (CH2MN-Hill, 1983). The material presented below is

abridged from that report. A summary of the environmental setting is

presented in Section 2.0.

1.2.2 Base Location

Moody AFB is located on 5,160 acres of land in Lowndes and Lanier

Counties in south-central Georgia. Nearby towns include Valdosta, about

10 miles to the southwest, and Lakeland, about 6 miles northeast (Fig-

ure 1-1). The closest large cities include Atlanta, Georgia, 234 miles

to the north, and Jacksonville, Florida, about 120 miles to the south-

east. Georgia State Highway 125 is the access road to Moody AFB, and

_* U.S. Interstate Highway 75 passes about 10 miles to the west of the

base.

The Grassy Pond Recreational Annex is located 25 miles southwest of

Moody AFB, just 3 miles north of the Georgia/Florida state line. This

site consists of about 500 acres of land originally sold to the United

States Government in 1928 for use as a fish hatchery facility. Major ""'

surface features at the site include Grassy Pond (160 acres), Lot Pond

(30 acres), and over 300 acres of upland forest and developed areas. "

1-3
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Grassy and Lot Ponds are natural water bodies that have been slightly

modified by the construction of spillways. Drainage is from Lot Pond to

Grassy Pond, and then to the aquifer by a natural sinkhole and two

* drainage wells. Grassy Pond Recreational Annex has been used primarily

as a relaxation/recreation site by the USAF since 1952.

1.2.3 Organization and History

Moody AFB was established in 1941 as an advanced pilot training school

for Army Air Corps cadets. Original base boundaries included over

9,000 acres of land acquired by use permit from the United States

• .Department of Agriculture (USDA) and by lease. The base was named in

honor of Captain George Moody who was a test pilot for the first AT-IO, a

twin engine trainer used at Moody AFB during World War II. During the

war, base population exceeded 40,000 officers, airmen, and cadets.

.* In 1946, following the end of World War II, Moody AFB was placed on

inactive status until it was reopened in 1951 after the outbreak of the

Korean conflict. From that time until 1975, Moody AFB was primarily

involved in pilot training under the Air Training Command (ATC), with

preflight, primary, and basic pilot training programs. In late 1975, ATC

deactivated the 38th Flying Training Wing and the base was reassigned to

Tactical Air Command (TAC) and the 347th Tactical Fighter Wing (TFW).

Today the mission of the 347th TFW is to deploy overseas during wartime

commitments in support of United States or allied ground forces. This

mission is fulfilled by three Tactical Fighter Squadrons, the 68th, 70th,

and 339th, using F-4E Phantom II aircraft. A otal of 72 of these

aircraft are assigned to Moody AFB. Work force presently at Moody AFB

numbers approximately 6,000, of whom 3,300 are military personnel and 700

are civilian employees. The major organizations and missions assigned to

Moody AFB are listed below:

o 347th TFW

o 68th, 70th, and 339th Tactical Fighter Squadrons

o 347th Combat Support Group and Squadrons

F.5
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o USAF Hospital Moody

o Detachment 23, 3rd Weather Squadron

o 1878th Communications Squadron .

o Detachment 322, 3751st Field Training Unit

1.3 DESCRIPTIONS OF PHASE II STAGE 1 SITES

1.3.1 Introduction ~
A total of 14 sites were identified during the Phase I records search,

three of which were selected for Phase II Stage 1 confirmation. These

sites were recommended for further action by CH2H-Hill (1983), and a

summary of these three sites is given in Table 1-1. Site descriptions "

given in this section for sites identified during the Phase I records

search are excerpted from the Phase I report (CH2M-Hill, 1983). Phase I

site descriptions were updated, as necessary, to incorporate more recent

information. General locations of the three Phase II disposal sites are

shown in Figure 1-2. Summary information on HARM scores and subscores is

given with each site description.

1.3.2 Southwest Landfill

This site occupies nearly 30 acres of USAF fee-owned property along the

southwest corner boundary of Moody AFB, west of Mission Lake (Site No. 1

on Figure 1-2). Activity at this site was initiated in 1955 and contin-

ued until 1972. The entire area was reported to consist of trenches

about 14 feet deep, filled with general base refuse. A small quantity of

low-level radioactive waste (electron tubes) was reportedly buried during

the 1950s; however, the exact location is not known. No large quantities

of hazardous wastes were reported from this site; however, small quanti-

ti-,: of oil and solvent wastes are suspected. Tail ditches were dug at ""

the site for collection of leachate and are still evident. No visible

contamination was observed. Loblolly pines have been planted over much

of the fill area. Some organic debris (leaves, branches, and grass clip-

pings) are deposited at this site and some composting has been done with

sludge from the sewage treatment plant.

• -.-.-. .. . .. . .. ,....... ... .... ...... .. . • .--. - . -- ii
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Due to proximity to Mission Lake and the base boundary, and the presence

of a nearby off-base water supply well located about 1,300 feet upgradi-

ent from the site, pathways (63) and receptors (64) HARM subscores were

fairly high. A total score of 56 for this site resulted from a greater

suspected waste quantity than in other landfills.

1.3.3 Lily Pad Pond Fill Site

The Lily Pad Pond Fill site is located on USDA property (USAF use permit)

near the southeastern corner of the base (site No. 2 on Figure 1-2).

This site was formerly a wetland area which was filled with runway demo-

lition rubble from the late 1960s until 1979. Some unauthorized dumping

• ',. of industrial type wastes also occurred including drums, metal, lumber,

and aircraft tires. Some of this waste material is still visible around

the edge of the fill site, and some wastes from the area have produced

visible contamination of the pond surface with oily residues. It is not

"- known if any full drums of wastes are buried at this site. The Lily Pad

Pond Fill site is currently (since 1979) being used as the Explosive -

-~ Ordnance Disposal (EOD) area, and a deep pit in the middle of this area "i

contains wood and metal but no cans or drums.

Due to location of this site, in a wetland area near the base boundary

and water supply wells, the receptors subscore was 48. The waste charac-

teristic subscore was 40 based on small confirmed quantities of oily

wastes, and the pathways subscore was 80 because of indirect evidence for

contaminant migration. The site received a total HARM score of 56.
.

1.3.4 North POL Area

This site is the old POL storage yard located on USAF fee-owned property

- near the northwestern corner of Moody AFB (site No. 3 on Figure 1-2). At

this site, four 25,000-gallon buried tanks were formerly used to store

leaded aviation gasoline and are currently used to store diesel heating

"" oil. Although there were no verbal reports of spills at this area, the

presence of a small stand of dead loblolly pine trees adjacent to the

fence indicates the probability of spill- ,ind of fuel-saturated soil.

• .-.. -.,*.*
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Due to the proximity of this site to several water supply wells, the base

"" boundary, and populated areas, it received a receptors subscore of 52. j

The waste characteristics subscore was 40 and the indirect evidence of

contamination contributed a parthways subscore of 80. A total score of

55 was computed for this site.

1.4 PROJECT STAFF N\
Key personnel participating in the Moody AFB Phase II Stage 1 survey are

listed below. Resumes of the project staff are included as Appendix G.

J.H. Sullivan, Ph.D., P.E., Environmental Engineer: Project Manager.

J.A. Steinberg, Ph.D., P.E., Water Resources Engineer.

W.G. Thiess, M.S., Environmental Engineer.. .

W.D. Adams, M.S., Hydrogeologist.

C.R. Fellows, M.S., Chemist.

R.D. Baker, Chemist.
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2.0 ENVIRONMENTAL SETTING

2.1 INTRODUCTION -.

A detailed assessment of the environmental setting at Moody AFB is given

in the Phase I Records Search Report (CH2M-Hill, 1983). The following

descriptions are abridged from that document.

2.2 METEOROLOGY

The climate of Moody AFB is classified as humid subtropical. This

results from the relatively low latitude (approximately 310 north

latitude) and proximity to the Gulf of Mexico (80 miles) and Atlantic

Ocean (100 miles). These water bodies help to produce a climate that is

typified by long, humid summers with frequent convectional storms, and

-. short, mild winters interrupted by frontal storm systems and infrequent

cold snaps. The spring and fall seasons are generally short and mild.

The average annual temperature for Moody AFB is 68°F and monthly mean

temperatures vary from 52°F in January to 82°F in July and August. The

S iaverage daily maximum in July is 91°F while the highest recorded tempera-

ture in 30 years of record is 104'F in June. On the average there are
73 days per year with maximum temperatures greater than 900F. The

S'"average daily minimum temperature in January is 42°F while the lowest

recorded temperature at Moody AFB is 9OF. The average number of days

with freezing temperatures is 17 per year.

Mean annual precipitation recorded at Moody AFB is 47.0 inches. This

rainfall is well distributed throughout the year, although summer is

generally the wettest season and fall is the driest. Summer rainfall is

often poorly distributed over the base due to the localized nature of

th-... erstorm activity. Lake evaporation at Noody AFB is estimated to be

between 40 and 45 inches per year.

An average of 58 thunderstorms per year are recorded at Moody AFB.

Extreme storm events, sometimes accompanied by tornados, occurL . occasionally in the area; and tropical storms, accompanied by several

.. _*. .. :.*7 * *..*. *,.. . .
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* days of heavy rains, occur with a frequency of about I in 5 years.

Maximum rainfall recorded in a 24-hour period is 5.6 inches.

Relative humidity is generally high with an annual average of 68 percent.

Highest humidities are recorded in the early morning. Mean cloud cover

is approximately 60 percent during the summer and 50 percent in winter. I -

On the average, some fog is encountered at Moody AFB 185 days per year. -

Wind speed at Moody AFB averages only 4 knots; however, a maximum wind

speed of 65 knots has been recorded. Wind direction is generally from

the north during the winter, from the west during the spring and early

summer, and from the east during the late summer and fall.
4.

2.3 GEOLOGY

2.3.1 Physiography

Moody AFB is located in the Coastal Terraces region of the Atlantic

Coastal Plain physiographic province. This region is characterized by

flat to sloping plateaus separated by shallow river valleys, broad "

wetland depressions, and topography for which the dominant geomorphic

process is solution (i.e., karst topography). r.

The base facilities are located on a level plateau between the U
Withlacoochee River on the west and the Alapaha River on the east. The

eastern portion of the base is located in a low area known as Grand Bay

Swamp. Land surface elevations vary from approximately 190 feet above

mean sea level (msl) on the eastern portion to about 240 feet above msl

near the center of the base. Slopes range from 0 to 5 percent. The

groundwater table is generally 10 to 20 feet below the ground surface.

2.3.2 Soils

On the high ground western portion of the base, the surface soils are

mostly in the Tifton series. The soil profile consists of about 2 to

5 feet of well-drained, moderately permeable loamy fine sands overlyinv .. ,.
%.. .

less permeable sandy clays and clayey sands. Permeabilities of the

..... .



surficial fine sands are moderate to high, ranging from 10- 4 to

10-2 centimeters per second. Permeabilities of the underlying sandy

clays are moderate to low, ranging from 10-4 to IU- 6 centimeters per

r% second.

On the eastern portion of Moody AFB, in the Grand Bay Swamp area, surface r
soils are classified in the Dasher series. These are poorly-drained

organic soils formed in association with wetland plant communities. The

water table is generally near the ground surface.

2.3.3 Geology

In general, stratigraphy consists of a few feet of sandy deposits of

Recent, Pleistocene, and Pliocene age overlying successively older forma-

tions including, from youngest to oldest, the Miccosukee, Hawthorn,

Suwannee, Ocala, Cl 'bourne, and Wilcox Formations. Each of these forma-
tions is essentially flat-lying.

i The Miccosukee Formation crops out along the western edge of the base.

It is composed of yellow to red-brown clayey sand, clay, silt, and

gravel. On the eastern portion of the base, sands and gravels of

Pliocene to Pleistocene age lie inconformably on the Miccosukee, acting

hydraulically with the Miccosukee as a single unit. The Miccosukee

Formation and the Pliocene and Pleistocene deposits attain a maximum

thickness of about 100 feet. -.

~ Underlying the Niccosukee Formation is the Hawthorn Formation which is

approximately 150 feet thick at this location. The Hawthorn (Miocene

age) consists of clay, claystone, sand, limestone, and marl, and is

locally cherty and commonly phosphatic. The upper part of the formation

is made tip of clastics while the lower part is a brown cherty, sandy p
limestone that is highly permeable. This lower unit generally ranges

from about 20 to 60 feet in thickness.

..- ° ..
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The top of the Suwannee limestone (Oligocene age) is found at about

200 feet below ground surface at Moody AFB. This unit is highly

permeable, yellow to white fossiliferous, porous, crystalline limestone

which is approximately 100 to 200 feet thick.

Beneath the Suwannee limestone is the Ocala limestone of early Eocene

age. The top of this formation is approximately 340 feet below land

surface, and it is approximately 350 feet thick. This limestone is cream

to white in color, is fossiliferous, and contains abundant interbedded

dolomite. It includes large solution cavities and caverns. Subsurface

permeability is generally greatest at the erosional interface with the

overlying Suwannee limestone.

Underlying the Ocala limestone are up to 2,000 feet of marine sedimentary -.

deposits of the Claiborne and Wilcox groups.

Water wells in the Moody AFB area very rarely penetrate below the upper
part of the Ocala limestone because ample groundwater is found in the

Suwannee and Ocala deposits.

2.4 HYDROLOGY

2.4.1 Surface Water

Moody AFB lies between the Withlacoochee and Alapaha Rivers which flow

south from Georgia into Florida. Drainage from this area is ultimately .. *.-

to the Gulf of Mexico by way of the Suwannee River in Florida. The

western portion of the base drains to the westerly-flowing Beatty Creek

in the Vithlacoochee Watershed. Treated effluent from the base sewage

treatment plant is discharged to Beatty Creek and, during dry periods, is

reported to provide most of the creek flow. The eastern portion of Noody

AFB drains into Grand Bay, which is the headwater of Grand Bay Creek, in

the Alapaha Watershed.

Surface water features on Moodv AFB include .iasion Lake, a 31-acre V -°N.

impoundment south of the runway area; a small golf course pond; drainage -

2 .



ditches and storm drains in the runway area; seasonally wet areas of-W

Grand Bay on the eastern portion of the base; and part of Shiner Pond at

the northeast corner of the base.

2.4.2 Groundwater
5-

Groundwater occurs under water table or perched water table conditions in

the deposits of Miocene to Pleistocene age underlying Moody AFB. The

water table is generally 10 to 20 feet below land surface in the western ""

portion of the base and varies from the surface to 10 feet below land

surface in the eastern portion. Water levels are expected to vary with

" seasons in response to variations in rainfall. The surface of the water

table is expected to follow the slope of the overlying topography;

direction of groundwater flow within the water table aquifer is therefore
expected to follow the slope of the ground surface.

* Recharge to the water table aquifer is through direct rainfall infiltra-

tion, and discharge is primarily to local surface water drainages. The

water table aquifer is about 80 to 100 feet thick and is separated from

the underlying principal artesian aquifer by a clay layer of relatively "

low permeability (less than 10-6 centimeters per second) which is

about 50 feet thick. The clay confining layer is not completely

L impermeable and does allow some water to pass from the surficial water

"" table aquifer to the principal artesian aquifer.

Sand and gravel beds within the water table aquifer yield small to

moderate amounts of water; however, in the vicinity of Moody AFB, there

are no known potable water supply wells in the water table aquifer.

water levels in the principal artesian aquifer are declining in response

to long-term withdrawals from the aquifer in the Valdosta area. In the

18-year period from 1957 to 1975, average groundwater levels declined in

downtown Valdosta by 8.2 feet, or approximately 0.46 foot per year.

Similar water level declines have also been documented in other wells in

south-central Georgia.

ir-
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There are 11 active wells on Moody AFB and three active wells at Grassy

Pond Recereational Annex. All tap the principal artesian aquifer. These U

wells have a combined capacity of more than 2,700 gallons per minute

(gpm). Locations of the wells at the main base are shown on Figure 2-1.

A summary of well construction details is given in Table 2-1. Figure 2-2

illustrates a representative stratigraphic log and some construction " -

details for the three primary potable water supply wells at Moody AFB, as

presented in the Phase I report.

The potential for movement of contaminants to the water table at

Moody AFB is high because recharge is directly from rainfall. Pollutants

would likely travel vertically downward to the water table, then flow

laterally to discharge to adjacent surface waters.

The hydraulic connection between the water table aquifer and the princi-

pal artesian aquifer is poor due to the presence of a thick, low-

permeability clay layer at a depth of about 100 to 150 feet; therefore,

the potential for contaminants to enter the principal artesian aquifer * -

and migrate to major potable water supply wells is low. There are no

known direct hydraulic connections between the water table aquifer and

the principal artesian aquifer within 8 miles of the base. It is

possible that a direct hydraulic connection could occur around poorly

constructed or faulty well casings.

A summary of the typical water quality of the principal artesian aquifer

of this region is given in Table 2-2. Also shown is a representative F
water quality analysis for Moody AFB Wells 1, 2, and 3, and the

applicable drinking water standards for comparison.

Water quality problems in some wells in the vicinity of Moody AFB arise

from naturally high concentrations of sulfate, hydrogen sulfide, iron,

and color. No water quality problems have been reported with the base **

water supply.
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CONSTRUCTION DETAILS

Depth SCHEMATIC STRATIGRAPHIC Well Well Well
in Feet LOG UNIT No. 1 No. 2 No. 3

Sand, Clay

Miccosukee
Formation

Sand, Clay,
Kaolin

100- Blue Marl c

Sand, Clay,-. ±2z . *. j z-

BlMarl,4L; t

Sandy Chalk L- L7L7

Rock LI -

250- Slate Rock

Suwannee
Limestone%

300-
Soft
Limestone C

Hard Slate 1-11
Limestone
Umestone

400- Hard Rock

Limestone -

450'

FIGURE 2-2. Schematic of Stratigraphy and Construction of Major Potable Water Wells .q
at Moody AFB, Georgia

NO0TE All wells are located near Georgia State Highway 125 on Moody AFB.

SOURCE: USAF.

CH2M Hill. 1983.



Table 2-2. Water Quality Characteristics of the Principal Artesian Aquifer in the
Vicinity of Moody AFB, Georgia

S.

EPA and Georgia

Average for Base Wells** Drinking
Parameter* Lowndes Countyt 1 2 3 Water Standards ! .

Arsenic 0.005 <0.01 <0.01 <0.01 0.05
Cadmium 0.002 <0.01 <0.01 <0.01 0.01
Chromium 0.001 <0.05 <0.05 <0.05 0.05
Copper 0.002 - - - 1.0 V
Lead 0.003 <0.02 <0.02 <0.02 0.05
Mercury 0.0001 <0.002 <0.002 <0.002 0.002
Selenium 0.004 <0.01 <0.01 <0.01 0.01
Strontium 0.086 - - - 5.0

Zinc 0.021 <0.05 <0.05 <0.05 -

Silica as SiO2  27 37.6 36.0 33.2
Alunum 0.026 - - -

Iron 0.028 0.1 <0.1 0.147 0.3
Manganese 0.015 <0.05 <0.05 <0.05 0.05
Calcium 33 24.6 25.8 28.6
Magnesium 8.6 10.2 9.8 10.0
Sodium 3.5 2.9 2.8 2.7
Potassium 0.7 0.8 - -
Alkalinity as CaOO3  105 108 108 110
Hardness as CaCO3  119 103 105 113 .

Sulfate as SO4  14 17 20 27 250
Chloride 3.6 4 <1 <1 250
Fluoride 0.3 - - - 1.6
Nitrate 0.3 <0.1 <0.1 <0.1 10
Dissolved solids 165 158 196 192 500
Specific conductance (umhos/an) 244 - - - _

Color (platinrm-cobalt blue) 10 5 5 15 15

*kita reported in rpg/l unLess otherwise indicated.

+Sa-pled 1974-1975.
**Sampled January 1982.

2-- ,:.,.

Sourze: C-11, 1983. - '
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2.5 ECOLOGY

Approximately 60 percent, or 3,100 acres, of Moody AFB is considered

unimproved, indicating the presence of seminatural to natural ecological

conditions. Major habitats found on-base include upland pine forests,

pine flatwoods, gum-bay-shrub swamps, and freshwater ponds. %L- ,

There are 1,431 acres of managed forest lands on Moody AFB. The tree

* species that are planted and harvested by the United States Forest

.- Service are loblolly and longleaf pine. No timber management is

practiced on approximately 1,600 acres of wetland habitat located in I..
S'.. Grand Bay. This land has a mixture of plant species characteristic of

shallow coastal plain wetland areas, including many evergreen shrubs and

- .vines, sweetbay, black gum, pond pine, and cypress. An interesting

component of this unmanaged area is Dudley's Hammock, a mesic hardwood
hammock vegetated by magnolia and several species of oak and hickories.

Although more common in north and central Florida, this plant association

is unusual this far north.

Wildlife is abundant in the unimproved areas of the base. Common mammals

include rabbits, squirrels (including fox squirrels), opossums, skunks,

raccoons, deer, bobcats, and foxes. Over 100 species of birds are known

to occur in the vicinity of the base.

Several aquatic habitats are present on Moody AFB, including Mission

. Lake, the unnamed golf course lake, and Shiner Pond. These water bodies

were formed by impounding water courses and are stocked with game fish

for recreational activities. The most popular sport fish in this area

are black bass, bluegill sunfish, and bullhead.

Scveral threatened and endangered plant and animal species are reported

• to occur on or in the vicinity of 'Ioody AFB. The American alligator is

reported to reside in Mission Lake and adjacent wetland areas. Three

"Uightings of Florida panthers have been reported from Moody AFB or its

inmeJiate vicinity in the past 10 years. An inactive southern bald



eagle nest is present at Grassy Pond Recreational Annex and an active

nest is located nearby at Pike Pond. Bald eagles probably feed at Banks • -

Lake adjacent to Moody AFB. An inactive red-cockaded woodpecker colony

has been reported from western Lowndes County; however, no breeding sites . "i:.
have been located on Moody AFB. The range of other protected species

such as the indigo snake and peregrine falcon includes Moody AFB; how-

ever, there are no reported sightings from the base. Several threatenedplant species are reported to occur in the wetland portions of the base, -.

including the yellow, hooded, and parrot pitcher plants.

, 

.

--
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3.0 FIELD PROGRAM

3.1 DEVELOPMENT OF FIELD PROGRAM

*3.1.1 Introduction

The Moody AFB Phase II Stage I field program was developed by USAF

Occupational and Environmental Health Laboratory (OEHL) personnel based

on findings and recommendations of the Phase I records search (CH2M-Hill,

1983) and Phase II Presurvey (WAR, 1983). The formal description of work

% appears in Appendix B. Locations of monitoring wells and sampling points

are shown in Figures 3-1 through 3-3. The work scope reflects Phase I
i and Phase II Presurvey recommendations and includes amendments which ,;

i" reflect changes in contamination assessment or screening strategies ".-'4

a and/or budgetary constraints.

3.1.2 Screening as the Basis for the Field Program

The Moody AFB Phase II Stage 1 survey was designed to determine if

environmental contamination has resulted from waste disposal practices at

three sites. If so, the survey attempts to estimate extent of contamina-

tion. In addition to analyses for specific parameters, the survey util-

izes general screening parameters such as pH, specific conductance, total

. -phenolics, DOC, and TOX to indicate presence of nonspecific classes of

S..pollutants. In subsequent discussions the parameters pH, specific con-

ductance, total organic carbon (TOC), and TOX are collectively referred

to as groundwater contamination indicators (GWCI). For sites where

values of screening parameters indicate that a problem may exist, addi-

tional sampling and analyses for specific constituents is needed to con-

firm contamination and/or determine extent of contamination. Upgradient

or background wells are included sparingly. If specification of back-

ground groundwater quality becomes necessary to assess contamination at a

site without upgradient wells, upgradient wells must be installed and

sampled.

3.1.3 Summary of the Planned Field Program

Recommendations contained in the Phase I records search included conduct-

ing Phase II type work at three sites: Southwest Landfill, Lily Pad Pond
SL

7ill site, ind iorth POL rea.

-3
~~ ~~. ... ~ ~ ~ - 1 .- . ___



LEGEND

*MONITORING WELL

0 200 400 600 800 1000A

SCALE IN FEET -

.4r'

* ~-~ IMission Lk

/ ,\ Boundary

44,*

Approximate
~ ~ TZ'~Boundary

L-5-

0, l~ L-3

-P /"*%**%

/~~~ ~ ~- :0->--------
7 'Y'b"

- -~\L-6

FIGURE ~ ~ ~ ~ ~ P 3-.Lctoso oioigWlsad od upyWls6ad7Na h

Soth et adfl, odyA BGori SOREMoyKS ate lnMpJbF1
. .. .. . . . . .



Z, .7-

-- Ile~ /

4

4 4.

4- -- a

4- -

-- --

A PPSW

LrPjiW

j----------- - -i

LEGEND
'I1

I ~4-

SC L IN*- FEE

FIUR 3-2 Lill Pa odFl-ie-MoyA B eri

I--



ncr ~ - rr 'r 'rr* - - . N

Samlin

SaPing PB28

NPO 1PB38 PB17 PB21

PB13

0 SHALLOW PIT LOCATION

PAVED AREA

OBUILDINGS

0 100 200 300

SCALE IN FEET

-SOL.ACE Moody AF8 Master Plan Map (Tab F-11

FIGURE 3-3. North POL Area Showing Locations of Sampling Pits, Moody AF13, Georgia



These were the sites judged as highest priority based on application of

thle USAF HARM (II-Hill, 1983). No significant additional information 

was developed subsequent to the Phase I work, and the Phase II Presurvey

included recommendations for work only at these three sites. Recommended .*

, -. . .

work in both surveys was very similar. Subsequent amendments by the USAF

included adding testing at all Moody AFB water supply wells and one well

. at the Grassy Pond Recreational Annex.

-. Six wells at the Southeast Landfill were planned including one upgradient

well situated between the fill and an off-base water supply well refer-

enced in the Phase I report (CH2M-Hill, 1983, p. IV-32). One sample was

" to be collected from each of the 25-foot deep wells. Analysis included

GWCI; chemical oxygen demand (COD); oil and grease; and eight metals,

eight pesticides, and two herbicides. Additional sampling was specified .
where initial screening detected potential contamination. Finally, to

better define local conditions, testing to determine aquifer hydraulic

-. characteristics was specified at one well to be selected during

fieldwork.

Six wells at the Lily Pad Pond Fill site were planned surrounding the

fill area. One sample was to be collected from each of the approximately

10-foot-deep wells. Surface water samples were to be collected from the

wetland area at four locations surrounding the fill. All samples were

analyzed for GWCI, COD, oil and grease, total phenolics, and eight

metals. Provisions for additional sampling were included if screening

indicated possible contamination presence.

At the North POL Area two shallow sampling pits were specified to a depth

of about 2 feet below the water table. Soil exposed during excavation

was to be inspected tor indications of fuel presence. Groundwattr sam-

ples were to be collected from both pits and tested for GWCI, COD, oil

S.' and grease, and load. Provisions for additional sampling were included

if screening indicated possible contamination presence.

... .... ..... . . ...... -.
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Sampling of all 11 Moody AFB (potable and industrial) water supply wells

and one well at Grassy Pond Recreational Annex was planned. Testing

included GWCI, oil and grease, and eight metals. Samples from three

wells were to also be tested for eight pesticides and two herbicides. , ,
," -

3.2 IMPLEMENTATION OF FIELD PROGRAM
3.2.1 Introduction

The Phase II Stage I field program was implemented according to the pro-

visions outlined above. Fieldwork consisted of monitoring well installa-

tion, digging of shallow sampling pits, collection of groundwater and

surface water samples for laboratory analyses, and aquifer testing.

These activities are described in the sections below. The safety plan

presented in Appendix H was adhered to throughout the field program.

3.2.2 Monitoring Well Installation

Monitoring wells were installed during March 26-31, 1984, by Wright Test

Drilling, Inc., of Mobile, Alabama. Wells were installed through 6-inch

outer diameter hollow-stem augers. No fluids were introduced into bore . -

holes. Split-spoon samples were collected after every 5 feet of drilling

according to American Society for Testing Materials (AST'I) Standard

D-1586-67. Soil samples were given visual classifications and descrip-

tions in the field for preparation of a lithologic log for each well.

Completion logs for all wells installed during the Phase II Stage I

survey appear in Appendix C.

Monitor well casings and screen sections consist of 2-inch schedule 40

polyvinyl chloride (PVC) with threaded, flush joints. Slot width of the

screen sections is 0.010 inch. Casing and screen sections were cleaned

with potable water prior to installation. After auigering to the desired

depth, the pre-assembled PVC well section was installed through the au r rt._
stem. Augers were then withdrawn, allowing soil below the water table to

collapse around the screen. lteight of the casing top was adjusted to

3pproximat,.,ly 2. ;ket .1bove the ground surfa-e. '6 b

"i
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Wells were backfilled with clean sand to approximately 4.5 feet below the

ground surface. A bentonite seal approximately I foot thick was placed

on top of the sand. The remainder of the annular space was filled with

sand-cement grout. A 5-foot by 6-inch steel protective casing with

hinged, locking lid was installed into the grout until the top was within

2 to 6 inches of the PVC casing top. Above-ground portions of the steel

casings were painted. Both steel and PVC casings are vented. Each well

was equipped with a 4-foot by 1.25-inch PVC bailer attached by nylon cord

to the screw-on PVC casing cap.

Diagrams of well installations are shown on the well completion logs in

Appendix C. Wells at the Southeast Landfill were screened between 5.5

and 24.5 feet below ground level, and wells at the Lily Pad Pond Fill

site were screened between 5.5 and 9.5 feet below ground level.

Each well was developed by bailing a minimum of five times the volume of

water standing in the casing. All tools used within the hole were washed

with potable water between wells to minimize the possibility of cross-

contamination.

Surveyors licensed by the State of Georgia surveyed all monitoring wells

f7 installed at the Southwest Landfill in July 1984. Casing top elevations

were determined to within +0.1 foot and referenced tc msl. Horizontal

location coordinates were also determined by reference to the Georgia

" State Plane Coordinate System, Traverse Mercator-Nest Zone. Well eleva-

__t:ions and coordinates were entered on well completion logs (Appendix C).

3.2.3 Sample Collection and Analysis

3.2.3.1 General Sampling and Analysis--Water samples were collected

- .tweoen April 23-26 and between September 6-9, 1984. September sampling

was triggered by levels of TOX found at some locations and by quality

control conc2rns detected in !;one of the laboratory results for s-Imples

",)I-ccted :n April.

.,. ...-.,.. .. .. °. .. . .. .
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Quality control issues involved the following:

o Results of analyses of COD samples collected in April were rejected

due to lack of precision in duplicates; one duplicate set showed an

order of magnitude difference (i.e., 6.5 vs. 85 mg/l) and the other

set showed a marginal, approximately 40 percent difference (i.e.,

28 vs. 41 mg/).

o Results of analyses of pesticide/herbicide samples collected in

April were rejected because recoveries of the malathion, toxa-

phene, and 2,4,5-T spikes were 0, 2, 4, and 0 percents, respective-

ly; recoveries of DDT isomers ranged from 89 to 126 percent and

were judged acceptable, but DDT was repeated to ensure compatibil-

ity of results (i.e., among all pesticide/herbicide data).

o Results of analysis for silver and mercury were rejected because

recoveries ranged from 11 to 59 percent for silver and were less

than 10 percent for mercury; all metals were reanalyzed to ensure

compatibility of results (i.e., between mercury and silver and the

other six metals).

Satisfactory quality control was achieved for all analyses performed on

the September samples. A listing of samples collected is given in

collected is given in Table 3-1. General sampling procedures for each

sample type are described below. Sample collection procedures for speci- -

fic analytes are described in Appendix E. Sample container descriptions,

preservation methods, and holding times are listed in Table E-1 of

Appendix E. Sample chain of custody forms are reproduced in Appendix F.

3.2.3.2 Well Samples--Prior to collecting well samples, depth to the

water surface was measured and the volume of standing water in the well

was determined. A minimum of three times the volume of standing water

was removed from the well by pumping or bailing. Moody AFB supply wells.r

were purged before sampling. Purging information is included in

Table 3-2.

A.°

*11
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Table 3-1. Summary of Sampling and Analyses for Phase II Stage 1 Survey, Moody AFB,
Georgia

Site Sample Sample
Description Locations Analyses*

Southwest Landfill Six monitor wells. QJCI, metals, oil and

grease, COD, pesticide/
herbicide scan; VOC at
Well 3 and 6 only.

Lily Pad Pond Fill Six monitor wells, four surface GWCI, total phenolics,
water samples 100 feet metals, oil and grease,
from fill edge. OD; VOC at all wells

and two surface water

sites, I
North PCL Area Two shallow pits. G-I, oil and grease,

DOC, (DD, presence of
visible fuel layer,
volatile aramatics per
EPA method 503.1

'-body Supply Wells Wells 1, 2, 3, 5, 5a, GWCI, metals, oil and
7, lOt, 12, 13. grease.

Moody Supply Wells Wells 4, 6, 8. GWCI, metals, oil and

F grease, pesticide/
herbicide scan.

*7he following sample analyses are used:

CCI = groundwater contamination indicators: H, specific conductance, and total r.-
organic carbon (dissolved fraction). F

Metals = arsenic, barium, cadmium, chromium, lead, mrcury, selenium, and silver.

OO = chenical oxygen demand.

Pesticid /her. cide scan =DDT and IDUr , tabolites, Ilptachlor, tept-hlo)r epoxide,
lindane, chlorlane, diazinon, malatnion, toxaphene, 2,4-D,
and 2,4,5-T.

VOC volatile organic corpoids as specified in EPA :Methods 001 and 602.

,bodv t. 11 10 is locatod at Grassy Pond Recreational Annex.

'-.
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Specific conductance, temperature, and pH measurements were taken from a

plastic bucket filled with the bailer immediately prior to sample collec- F
tion. Sample bottles were filled from the bailer with strict adherence

to quality assurance procedures described in Appendix E. Bottle numbers .

and field observations were recorded on field data sheets which are

reproduced in Appendices D-1 and D-2 for April and September samplings,

respectively.

- 3.2.3.3 Surface Water Samples--Prior to collecting surface water

samples at the Lily Pad Pond Fill site, water depth was estimated and

S -specific conductance, temperature, and pH were measured in situ. Each

sample location was marked by driving a numbered PVC stake into the

bottom. Grab samples were collected from just below the surface in the

appropriate bottles. Bottle numbers and field observations were recorded I.
on field data sheets.

3.2.3.4 Shallow Pits--In April, hand shovels were used to dig two

pits to a depth of approximately 4 feet at the North POL area. After

sampling, the pits were backfilled. In September, a backhoe was used to

dig two shallow sampling pits to a depth of approximately 9 feet, at

which point sufficient water had accumulated to obtain a sample. After

sampling, the backhoe pits were backfilled. The backhoe pits were larger

than the shoveled pits and were located within about 15 feet of them.

Grab samples were collected directly from the pits and transferred to

- -- appropriate bottles. Specific conductance, temperature, and pil were

measured in samples taken in open containers. Exposed soil in the pits

was examined for evidence of fuel contamination. Sample bottle numbers

and field observations were recorded on field data sheets.

3.2.4 Aquifer Testing V
A single well aquifer test was conducted at one well at the Southwest

Landfill to determine values of horizontal ivdraulic conductivity repre-

"entative of the urrozading -oil. A risin.z-head tost (Naval Facilities

• °

* .* *. .,. *-



Engineering Command, 1982) was used and is described in Appendix I. The

work was completed in early May 1984.

This test was performed at the Southwest Landfill in Well L-4 because

this well was easily accessible and believed to be representative of the

local hydrogeology. The following steps were taken:

I. Determine the static water level by taking a series of prelimin- .

ary water level measurements, '.

2. Rapidly remove water from the well, and

3. Measure the rise in water level (i.e., recovery) as a function of

time.

-7%
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4.0 DISCUSSION OF RESULTS AND SIGNIFICANT FINDINGS

4.1 RELEVANT WATER QUALITY CRITERIA AND STANDARDS

4.1.1 Introduction

Numerical groundwater and/or surface water standards can provide a direct

., basis for contamination assessment. Analytical results which exceed, or

in some instances approach, regulatory maxima indicate a need for

attention. Standards applicable to water resources in the vicinity of

Moody AFB are described below. Also discussed are water quality criteria

which, while not directly applicable, may indicate levels of substance
below which there is a minimal need for further action.

' 4.1.2 EPA Interim Drinking Water Regulations

Drinking water maximum contaminant levels (mcls) established by regula-

tions are not directly applicable to groundwater sampled during the Moody

AFB Phase II Stage I survey since the regulations pertain to public water

systems. They do, however, provide a means of determining potential

adverse effects on deeper potable water supplies downgradient from the

. shallower groundwaters sampled. Primary and secondary drinking water

Imcls established by EPA for constituents analyzed during the Moody AFB
Phase II Stage 1 survey are given in Table 4-1.

4.1.3 EPA Water Quality Criteria

EPA has established water quality criteria for 64 toxic pollutants or

pollutant categories (EPA, 1980). Criteria exist for freshwater and

. .- saltwater aquatic life and human health. A summary of criteria for

.• " parameters analyzed in the Moody AFB Phase II Stage 1 survey is given in -

Appendix J, Table J-l. Criteria for saltwater aquatic life are not

listed in Table J-1 since there are no saltwater systems impacted by

disposal sites at Moody AFB.

Human health criteria are derived from animal toxicity data and are given i"1

as ambient criteria for noncarcinogenic pollutants and concentrations

estimated to cause a specified level of incremental cancer risk for
.S S carcinogens. Human health criteria assume that lifetime intake of the



* Table 4-1. Relevant EPA MCLs for Drinking Water

MCL Established by
Parameter EPA Interim Drinking Water

Primary Standards, ug/h
* METALS

Arsenic 50

Barium 1000

Cadmium 10

Chromium 50

*Lead 50
Mercury 2

*Selenium 10
Silver 50-

CHLORINATED HYDROCARBONS

*Endrin 0.2

*Lindane 4
Methoxychior 100

*Toxaphene 5

* CHLOROPHENOXYS

*2,4-D 100
2,4,5-TP Silvex 10

Secondary Standards

PH 6.5 - 8.5 p11 units

-Source: 7PA National Interim Drinking Water Regulations, 40 CFR 143 (as amended
z1rough March 12, 1982).

4-2 __
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% . pollutant comes from two sources: (1) drinking an average of 2 liters of

water per day, and (2) ingesting an average of 6.5 grams of fish per day.

S Concentrations shown for incremental cancer risk in Appendix J, Table J-1

indicate those which are estimated to cause a lifetime carcinogenic risk

of 10- 6 , or one cancer in a population of I million. These

concentrations are conservative (low) and are often well below analytical

detection limits. Methods for determining human health criteria are

discussed in detail by EPA (1980).

EPA water quality criteria are intended as guidelines and have no direct

regulatory impact. Ambient criteria provide guidelines for potable water
and consumption of aquatic organisms.

4.1.4 State of Georgia Amsbient Water Quality Criteria

Georgia Water Qudlity Regulations (GWQR) contain specific water quality

standards only for parameters such as bacteria, solids, dissolved oxygen,

pH, and temperature. Standards for these parameters are given for drink-

ing water supplies and all categories of surface waters. Ambient criter-

ia for specific chemical contaminants are not established by GWQR.

Chemical contamination of groundwater and surface water is addressed in

. the regulations by the following general statement: "-0.

"All waters shall be free from toxic, corrosive, acidic, and
caustic substances discharged from municipalities, industries
or other sources in amounts, concentrations or combinations
which are harmful to humans, animals, or aquatic life."

EPA drinking water standards and water quality criteria are applied to

drinking water supplies and surface waters within the state to determine

what levels of contamination are harmful (Fernstrom, 1984; Winn, 1984).

4.2 ANALYTICAL RESULTS

Field measurements and laboratory analysis results are presented in

Tables 4-2 through 4-12. Data for the six wells at the Southwest %

Landfill are shown in Table 4-2 (GWCI, DOC, COD, oil and grease, and

.-3

NJ.

* 4.



Table 4-2. Results of Analyses of Environmental Samples Collected in the
Vicinity of the Southwest Landfill, Moody AFB, Georgia, April and -.
September 1984

Constituent Well Locations
(and units) L-1 L-2 L-3 L-4 L-5 L-6

pH (S.U.) (April) 4.3 4.4 5.0 5.2 4.8 6.2

(September) 3.8 3.8 5.0 4.2 4.2 5.6

Specific conductance (April) 23 27 730 62 39 92 .
@ 25*C (umhos/cm) (September) 27 39 480 54 52 87

TOX (ug Cl/i) (April) 27 26 110 42 32 36

DOC (mg/i) (April) <1.0 <1.0 <1.0 13.4 <1.0 <1.0

(September) <0.5 <0.5 2.1 <0.5 <0.5 <0.5

COD (mg/i) 2.9 3.9 9.3 6.2 1.0 2.9

Oil and grease (mg/l) (April) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Arsenic (ug/l) <2 <2 <2 <2 <2 <2

Barium (ug/i) 9 12 69 22 14 14

Cadmium (ug/l) <6 <6 <6 <6 <6 <6

Chromium (ug/l) <15 <15 <15 <15 <15 <15

Lead (ug/l) <10 <10 <10 <10 <10 <10

Mercury (ug/l) 0.1 0.2 0.1 0.2 0.2 0.3

Selenium (ug/i) <4 <4 <4 <4 <4 <4 .

Silver (ug/l) <6 <6 <6 <6 <6 <6

Unless ot':erwise noted, samples collected in September 1984.

-4-,.-.
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Table 4-3. Pesticide and Herbicide Concentrations in Samples Collected at the
Southwest Landfill, Moody AFB, Georgia, September 1984

Constituent Detection Well Locations

%(and units) Limit L-1 L-2 L-3 L-4 L-5 L:-6%

Hetclr(g) .0 D* BL D D D D

Heptachlor epoid (u/l 0.005 BDL* BDL BDL BDL BDL RDL

Hetclreoie u/) 005 BL BD D D D D

Lidn u/)0.002 BDL BDL BDL BDL BDL BDL

Ch.lindane (ug/)0.0 D D L BL BL BL

Chorane (ugh1) 0.015 BDL BDL BDL BDL BDL BDL

Toaphne (ug/l) 0.015 BDL BDL BDL BDL BDL BDL

MalDaion (ugh) 0.005 BDL BDL BDL BDL BDL BDL

Malahio (ug/) 0.01 BDL BDL BDL BDL BDL BDL

2,4,- (ug) 0.03 BDL BDL BDL BDL BDL BDL

2,4,-T (ugl) 0.02 BDL BDL BDL BDL BDL BDL

*BDL = Below detection limit.
tDDT-R represents the total of the following six isomers: o,p DDE; p,p DDE;
o,p DDD; p,p DDD; o,p DDT; and p,p DDT. Detection limit (0.02 ug/1) is for
each isomer.

7 -.



Table 4-4. Concentrations of Volatile Organic Compounds Found in Samples
Collected at the Southwest Landfill, Moody AFB, Georgia,
September 1984

Detection Well Locations
Compound Limit* L-3 L-6

Bromodichloromethane 1.0 BDLt BDL
Bromoform 1.0 BDL BDL5Bromomethane 1.0 BDL BDL
Carbon tetrachloride 1.0 BDL BDL
Chlorobenzene 1.0 9.2 BDL
Chioroethane 1.0 BDL BDL
2-Chioroethylvinyl ether 1.0 BDL BDL
Chloroform 1.0 BDL BDL
Chioromethane 1.0 BDL BDL
Dibromochloromethane 1.0 BDL BDL
1,2-Dichlorobenzene 1.0 BDL BDL
1,3-Dichlorobenzene 1.0 BDL BDL
1,4-Dichlorobenzene 1.0 8.8 BDL
Dichlorodifluoroethane 1.0 BDL BDL
1,1-Dichioroethane 1.0 BDL BDL -

1,2-Dichloroethane 0.1 BDL BDL
Trans-1,2-Dichloroethene 1.0 BDL BDL .

1,2-Dichloropropane 1.0 BDL BDL
Cis-1,3-Dichloropropene 1.0 BDL BDL
Trans-1,3-Dichloropropene 1.0 BDL BDL
Methylene chloride 1.0 BDL BDL
1,1,2,2-Tetrachioroethane 1.0 BDL BDL
Tetrachloroethene 1.0 BDL BDL
1,1,1-Trichloroethane 1.0 BDL BDL
1,1,2-Trichloroethane 1.0 BDL BDL
:richloroethene 1.0 2.1 BDL
Trichlorofluoromethane 1.0 BDL BDL -

Vinyl chloride 1.0 BDL BDL

METHOD 602

Benzene 0.5 3.7 BDL
Ethyl benzene 1.0 BDL BDL
Toluene 1.0 BDL BDL
Xylenes 1.0 BDL BDL

*All values in uig/1.

'3DT. Below detcc~ion limit.



Table 4-5. Results of Analyses of Environmental Samples Collected in the Vicinity of
the Lily Pad Pond Fill Site, Moody AFB, Georgia, April and September 1984

Constituent Well Locations
(and units) LPP-I LPP-2 LPP-3 LPP-4 LPP-5 LPP-6

pH (S.U.) (April) 5.5 6.0 4.7 4.9 5.8 6.3
(September) 6.1 5.8 5.7 5.4 6.3 6.1

* Specific conductance (April) 1,750 1,390 240 230 940 1,470
@ 25*C (umhos/cm) (September) 1,790 1,100 340 290 960 220

TOX (ug Cl/1) (April) 120 120 74 74 92 81

DOC (mg/1) (April) 34 49 66 41 86 26
(September) 52 58 50 45 60 19

COD (mg/1) 140 190 180 110 190 85

.*' Oil and grease (rag/l) (April) <0.5 <0.5 <0.5 <0.5 0.8 <0.5:.-"

Phenolics (ug/l) 9 20 12 32 12 16

Arsenic (ug/l) <2 <2 <2 <2 <2 3

Barium (ug/l) 200 220 84 130 140 330

Cadmium (ug/l) <6 <6 7.6 10 <6 <6

, Chromium (ug/l) <15 <15 22 27 <15 <15

Lead (ug/l) 14 <10 <10 <10 <10 <10

• Mercury (ug/l) <0.1 <0.1 <0.1 0.12 0.2 <0.1

Selenium (ug/l) <4 <4 <4 <4 <4 <4 -

" Silver (ug/l) <b <6 <6 <6 <6 <6

Unless otherwise noted, samples collected in Septober 1984.

- 7.- ,. -



Table 4-6. Conentrations of Volatile Organic Coxmpuds Found in Samples Collected in Wells at
% ~the Lily Pad Pond Fill Site (Site 2), Moody AFB, Georgia, September 1984

Detection Well Locations . .*

Comrpoundl Limiit* LPP-l LPP-2 LPP-3 LPP-4 LPP-5 LPP-6

IEflID 601

Brcomodichlorcx1ethane 1.0 BDUt BDL BDL BDL BDL BDL

PBromoform 1.0 BDL BDL BDL BDL BDL BOL
Bromorathane 1.0 BDL BDL BDL BDL BDL BDL

Carbon tetrachloride 1.0 BDL BDL BDL BDL BDL H)L

Chlorobenzene 1.0 BDL BDL BDL BDL BDL BDL

Chloroethane 1.0 BDL BDL BDL BOL BDL BDL

2-Chlorcethylvinyl ethe~r 1.0 BDL BDL BDL BDL BDL BDL

Chloroform 1.0 BDL BDL BDL BDL BDL BDL

Chloromethane 1.0 BOL BDL BDL BDL BDL BDL

Dibrcmochloranethane 1.0 BDL BDL BDL BDL BDL BDL

1, 2-Dichlorobenzene 1.0 BDL BDL BDL BDL BDL BDL
1, -Dichloroienzene1.BD BL BL L BL BL

1 4Dclrhnee1.0 BDL BDL BDL BDL BDL BDL

1,Dicholuorenetne 1.0 BDL BDL BDL BDL BDL BDL

*1Dichloroethanomeae 1.0 BDL BDL BDL BDL BDL BDL

1,2-Dichloroethane 10 BDL BDL BDL BDL EDL BDL

1,1-Dichioroethane 01 BDL BDL BDL BDL BDL BDL

Tras- ,-Dichloroethene 1.0 BDL BDL BDL BDL BDL BDL

Ta1,2-Dich oron e 1.0 BDL BDL BDL BDL BDL BDL
* Cis-11 -Dichloropone10BL BL BL L BD BL

Trn-,,2choorpn 1.0 BDL BDL BDL BDL BDL BDL

Methylene chloridren 1.0 BDL BDL BDL BDL BDL BDL

1,r1,-etrchioroethaene 1.0 BDL RDL BDL BDL BDL BDL

Methylchlor idhee 1.0 BDL BDL BDL BDL BDL BDL

1,1,1,-Trchloroethane 1.0 BDL BDL BDL BDL BDL BDb

Te,2Trachloroethne 1.0 BDL BDL BDL BDL BDL BDL

TichloTrieorothn e 1.0 BDL BDL BDL BDL BDL BDL

Trii2orrcUorriethane 1.0 BDL BDL BDL BDL BDL BDL

Tinchlorhee 1.0 BDL BDL BDL BDL BDL BDL

Benzene 0.5 BDL BDL BDL BDL 4.7 BDL
r. i"1 nzene 1.0 BDL BDL BDL BDL BDL HUL

1.0 BDL RDL BDL EDL BDL BDL

. *%46..* ** *



Table 4-7. Results of Analyses of Surface Water Samples Collected in the
Vicinity of the Lily Pad Pond Fill Site, Moody AFB, Georgia, April -
and September 1984

&, %°'..

Constituent Surface Water Locations

(and units) LPP-SW1 LPP-SW2 LPP-SW3 LPP-SW4

pH (S.U.) (April) 3.5 3.8 4.1 4.5
(September) 4.0 4.4 4.1 4.1

Specific conductance (April) 23 20 20 20
@ 25*C (umhos/cm) (September) 34 30 32 32

TOX (ug Cl/I) (April) 72 61 44 41

i DOC (mg/l) (April) 15 12 7 7
(September) 16 15 12 14

COD (mg/l) 59 51 50 49

Oil and grease (mg/l) (April) <0.5 <0.5 <0.5 <0.5

- Phenolics (ug/l) (April) 8 5 10 11

Arsenic (ug/l) <2 <2 <2 <2 ..

Barium (ug/l) 11 12 10 8

Cadmium (ug/l) <6 <6 <6 <6

Chromium (ug/l) <15 <15 <15 <15

Lead (ug/l) <10 <10 <10 <20

Mercury (ug/h) <0.1 <0.1 <0.1 <0.1

Selenium (ug/l) <4 <4 <4 <4

Silver (ug/l) <6 <6 <6 <6

Unless otherwise noted, samples collected in September 1984.

~ ~**** .* ,*,--



Table 4-8. Concentrations of Volatile Organic Compounds Found in Sanpivs
Collected in Surface Water at the Lily Pad Pond Fill Site, ''.

* Moody AFB, Georgia, September 1984

Detection Surface Water LocationsL
Compound Limit* LPP-SWl LPP-SW2 -

METHOD 601

Bromodichloromethane 1.0 BDLt BDL
Bromoform 1.0 BDL BDL L
Bromonethane 1.0 BDL BDL
Carbon tetrachloride 1.0 BDL BDL
Chlorobenzene 1.0 BDL BDL
Chloroethane 1.0 BDL BDL
2-Chloroethylvinyl ether 1.0 BDL BDL
Chloroform 1.0 BDL BDL *
Chloromethane 1.0 BDL BDL
Dibromochloromethane 1.0 BDL BDL
1,2-Dichlorobenzene 1.0 BDL BDL
1,3-Dichlorobenzene 1.0 BDL BDL
1,4-Dichlorobenzene 1.0 BDL BDL
Dichlorodifluoromethane 1.0 BDL BDL
1,1-Dichloroethane 1.0 BDL BDL
1,2-Dichloroethane 0.1 BDL BDL
1,1-Dichioroethene 1.0 BDL BDL
Trans-I ,2-Dichloroethene 1.0 BDL BDL
1,2-Dichloropropane 1.0 BDL BDL
Cis-1,3-Dichloropropene 1.0 BDL BDL
Trans-1,3-Dichloropropene 1.0 BDL BDL
Methylene chloride 1.0 BDL BDL
1,1,2,2-Tetrachiloroethane 1.0 BDL BDL
Tetrachloroethene 1.0 BDL BDL

4 ,1,1-Trichloroethane 1.0 BDL BDL
1,1,2-Trichloroethane 1.0 BDL BDL
Trichioroethene 1.0 BDL BDL
Trichlorofluoromethane 1.0 BDL BDL
Vinyl chloride 1.0 BDL BDL

-IFTHOD 602

Benzene 0.5 BDL BDL
E~thyl benzene I.G I3DL rDDL
Toluene 1.0 BDL BDL
Xylenes 1.0 BDL BOL

"'All values in ug/l.
= ' !"elow dietection i1l1t.



Table 4-9. Results of Analyses of Environmental Samples Collected in the
-  Vicinity of the North POL Area, Moody AFB, Georgia, April and

September 1984
i'I ..

Constituent Well Number
* (and units) NPOL-1 NPOL-2

pli (S.U.) (April) 3.8 3.7

" (September) 4.8 4.2

Specific conductance (April) 32 29

S.@ 25C (umhos/cm) (September) 120 55

DOC (mg/l) (April) 1.2 1.4

(September) 9.6 2.3

COD (mg/l) 55 18

Oil and grease (mg/l) 50 3.4

Lead (ug/l) 200 28

Unless otherwise noted, samples collected in September 1984.

"--•11



Table 4-10. Concentrations of Volatile Organic Compounds Found in Water
Samples Collected in Shallow Pits Near the North POL Area,

V Moody AFB, Georgia, September 1984

Compound* pit #1 Pit #'2

Ben-'zene 120 32

1,1,2-Trichloroethylene 24 2.6

a-Trifluorotoluene <10 <10

To luene 180 <1.0

*1,1,2,2-Tetrachloroethylenet 9.1 5.8

Ethyl benzene 690 33

I-Chlorocyclohexene-1 (10 <1.0

p-Xy lene 1,600 26

m-Xylene 1,700 <1.0

o-Xylene 520 2.2

Isopropylbenzene <10 4.8

Styrene (10 <1.0

p-Bromofluorobenzene <10 <1.0

n-Propylbenzene 29 13

t-Butylhenzene <10 (1.0

Bromobenz ene <10 <1.0

*sec-Butylbenzene <10 (1.0

l,3,5-Trinethylbenzene 129 20

p-C)ymene <10 <1.0

1,2,4-Trimethylbenzene (10 (10

Cyclopropylbenzene (10 6.7

n-Butylbenzene (1(9 2.8
2, 3-Benzofuran <10 <1.0

Hlexachlorobutadiene <1(9 <1.0

Naphtha lene 14 6.2

*F-cluding chlorinated benzenes (all uits 11-/1).
tonconfirmable-ceu~wt ezn on the confirmation column.

All compounds having a concentration greater than 10 ug/h (ppb) have been
conf ir.ned using the second column in the :!thod.



co -- -L

0 LI -40 c

o g C'J V V -rV

4 C
W -4

m 'o LI

00 0-4 0 C14
V v

R VQ

-4 00 0CI0AN - V ~VI

V Vl V

.4-4

tIJ V
0'

CIrl 0 LnI-

- , r- 0 0 V C14L~

0 LC

r-.A- 00 LIL% 1

-4 IT v V '-

V V V

r- Lr r, .r
C0.

0- ul C)N

-C -V~ -- 4

-- InC

00

T4 C4 v 4-

-

a; -4

-4' <'-4 ~ - 4C

4-13 4



Table 4-12. Pesticide and Herbicide Concentrations in Samples Collected
from Existing Wells at M1oody AFB, Georgia, September 1984

Constituent Detection Well Locations
(and units) Limit MAFB-4 MAFB-6 MAFB-8

Heptachlor (ug/l) 0.005 BDL* BDL BDL

Heptachlor epoxide (ugh1) 0.005 BDL BDL RDL

Lindane (ugh1) 0.002 BDL BDL BDL .

Chlordane (ugh1) 0.005 BDL BDL BDL

*Toxaphene (ug/l) 0.010 BDL BDL BDL

Diazinon (ugh1) 0.005 BDL BDL BDL

Malathion (ug/l) 0.010 BDL BDL BDL

2,4-D (ugh1) 0.03 BDL BDL BDL

2,4,5-T (ugh1) 0.02 BDL BDL BDL

DDT-Rt 0.03 BDL BDL BDL

*BDL =Below detection limit.

tDDT-R represents the total of the following six isomers: o,p DDE;.
p,p DDE; o,p DDD; p,p DDD; o,p DDT; and p,p DDT.

-7 -71
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metals); Table 4-3 (pesticide/herbicide scans); Table 4-4 (volatile 'U

organic compounds at Wells L-3 and L-6 only). Data for the six wells at

the Lily Pad Pond Fill site are shown in Table 4-5 (GWCI, DOC, COD, oil

and grease, total phenolics, and metals) and Table 4-6 (volatile organic

compounds). Data for four surface water samples near the Lily Pad Pond

Fill site are shown in Table 4-7 (GWCI, DOC, COD, oil and grease, total

phenolics, and metals) and Table 4-8 (volatile organic compounds at two

locations).

Results of analysis on samples collected at the North POL area are shown

in Table 4-9 (pH, specific conductance, DOC, COD, oil and grease, and

S.-lead) and Table 4-10 (volatile aromatics). Data for Moody AFB water

supply wells are shown in Table 4-11 (GWCI, DOC, oil and grease, and

metals) and Table 4-12 (pesticide/herbicide scans at Wells 4, 6, and 8).

Values for total phenolics and TOX are for samples collected in April

1984. Values for oil and grease at the North POL area are for samples

collected in September 1984, and all other oil and grease data are for

April samples.

.'.- Metals, pesticide/herbicide scans, and COD results for April did not meet

quality control requirements as noted in Section 3.2.3.1. September

sampling results did meet quality control checks and these are the data

reported for these constituents. Because COD was reanalyzed, DOC was

. !also reanalyzed. It would be difficult to compare COD and DOC results

for samples collected at different times. DOC data for April samples met

- quality control requirements and are included.

Both April and September field data (i.e., pH and specific conductance)

are reported.

%,. ..,

'- 1
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4.3 HYDROGEOLOGIC RESULTS

4.3.1 Introduction

Static water levels in each well were measured in April and September

1984. This information and elevations of the shallow groundwater

surface at the Southwest Landfill are presented below. ""J

Aquifer testing was completed in Well L-4 in May 1984, and results of

that work are also presented in this section. " 1

4.3.2 Shallow Groundwater Surface at Southwest Landfill

Static water levels measured at the time of sampling and surveyed well

head elevations for each well at the Southwest Landfill are shown on

Table 4-13. Elevations of the surface for the shallow aquifer are

indicated on Figures 4-1 and 4-2 for April and September, respectively.

Water table surface elevations were typically 4 feet higher in April than

in September. These data confirm water table slopes inferred from land

surface slopes. Well L-6 is clearly upgradient from all other wells.

It is not possible to accurately define lines of equal water surface V

elevation using only the six measurements shown on Figures 4-1 and 4-2.

However, the data demonstrate that, in general, shallow aquifer flow is

to the east and north (i.e., toward the upper left in the figures). The

data indicate that it is more easterly in September than in April. 3

4.3.3 Depths to Water at Lily Pad Pond Fill Site

Depths to water from top of casing for each well at the Lily Pad Pond

Fill site are shown on field sheets in Appendices D-1 and D-2 for April

and September samplings, respectively. These depths varied between

3.1 feet and 5.2 feet in April and 4.1 feet and 6.2 feet in September.

All wells recovered slowly and were bailed almost dry before being

allowed to recover for sampling.

Well heads were not surveyed and n, groundwater surface data were

developed for this site. It was possible to identify direction of

rjundwater °iovement because of the small area and the mounded topography

4-16
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Tabl.e 4-13. Static Water Levels and Surveyed Well Head Elevations for Each Well at theS Southwest l~andfil, Ibody AFB, Georgia, April andi September 1984

April September
Well Head epth to Elevation of [epth to Elevation of
Elevation Water Water Surface Water Water Surface

Well (ft msl*) (ft) (ft nsl) (ft) (ft msl)

L-1 218.39 5.00 213.4 9.48 208.9

L-2 222.85 7.12 215.7 11.33 211.5

ft-L-3 218.60 5.04 213.6 7.17 211.4

L-4 222.29 5.75 216.4 10.33 212.0

L-5 227.53 9.17 218.4 14.38 213.2

L-6 237.47 5.81 231.7 14.02 223.4

Iqan sea level.

" ".

% %.

%t.
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of the fill site, and because the adjacent surface water provided a-

horizontal water table surface surrounding tr.e fill.

i <,

4.3.4 Aquifer Testing at Southwest Landfill

The shallow aquifer in the vicinity of the Southwest Landfill was tested ON -

by means of a rising head test in Well L-4. Results of the test are

plotted in Figure 4-3 The well was drawn down approximately 2 feet and

allowed to recover over a period of 100 minutes. Figure 4-3 shows draw-

down ratio (Ht/Ho) versus time.

Straight line approximations were drawn for portions of the curve between
1 and 40 minutes. Slopes of these lines were used with the method refer-

enced in Section 3.2.3 to calculate estimates of hydraulic conductivity.
The two values calculated are 8.1 x 10- 6 centimeters per second IY

(cm/sec) and 1.1 x 10- 5 cm/sec. Therefore, I x 10-5 cm/sec is a

useful estimate of average aquifer hydraui[c conductivity throughout the

upper 25 feet. Details of the calculations are given in Appendix I.

4.4 DISCUSSION OF RESULTS

4.4.1 Introduction

Results of fieldwork are presented in two contexts. First, narrative

explanations of some of the more salient numerical findings are present-

ed. This information is presented for each sampling site. Second,

results are interpreted with respect to potential significant impacts to

human health and/or environment. This information is presented in

Section 5.4.

The following paragraph explains the rationale for data assessment. It

pertains to both the narrative description of results and the discussion

of significance of results.

* .. , '-i .,.
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4.4.2 General

Results of analyses on environmental samples collected during the Moody

AFB Phase II Stage 1 survey are discussed in terms of relevant water

quality standards and criteria whenever possible.

Where groundwater standards are not available for assessing groundwater

quality, Georgia or EPA criteria for surface water nearest the site can

be used as an indirect comparison. In order to estimate potential impact

oc groundwater quality on receiving surface water, the following factors

must be taken into account:

1. Rate of migration of the contaminant from shallow groundwater to

the adjacent surface water; and

2. Fate of the contaminant once it reaches the surface water

(i.e., degree of dispersion or mixing, degree of dissolution,

adsorption on sediments or vegetation, etc.).

With the limited data available, these factors cannot be quantified.:

Thus, if groundwater concentrations of a particular pollutant exceed
adjacent surface water criteria it cannot be said with certainty that the

surface water will be adversely impacted. However, if groundwater

parameters are within adjacent surface water criteria, it can be stated

with certainty that the surface water criteria will not be exceeded due

to local groundwater discharge.

EPA has established water quality criteria for 21 specific phenolic

compounds, as listed in Appendix J, Table J-1. These criteria can be

used for comparison with total phenolic data only to determine whether

the potential exists for criteria to be exceeded. If the total phenolic

concentration of a water sample exceeds a criterion for a specific _ -

phenolic compound or group of phenolic compounds, then the potential

exi'.ts for that criterion to be exceeded.

*pE P.:ater quality criteria are listed in Tabh J-1 for metals, purgeable

.,rianics, and phenolic comnounds. EPA water quality criteria are not

"- :a-)14.ed :'or -. i o.r' ,ahle rg anic compound3 inal-.zed in this survey.

-- 22
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For detected compounds without criteria, published toxicity data (also

shown in Table J-l) are used to assess potential environmental and human

health hazards. ."

- .,

There are no criteria or standards for direct evaluation of TOX data. If

used in a rigorous manner (e.g., RCRA groundwater compliance monitoring), .

extensive background and monitoring data are required to determine

statistically whether monitoring well levels are significantly higher

than background well levels. When used as a screening indicator, as is

the case in this survey, such data are not available. For the purposes

of interpreting TOX data reported in this survey, a TOX concentration of

approximately 40 micrograms of chloride per liter (ug ClI/) was selected

as being sufficiently high to indicate the potential for significant

groundwater contamination. This concentration is based on the EPA mcl

* - for trihalomethanes (THMs) which is 100 micrograms per liter (ug/l) for

the sum of bromoform, chloroform, bromodichloromethane, and dibromochlo-

. romethane concentrations. Molecular weights for these species range from

119.4 for chloroform to 252.8 for bromoform. A chloroform concentration L-
of 100 ug/l would be equivalent to 89 ug Cl/l reported as TOX, the ratio

of the chloride weight (3 x 35.5 = 106.5) to the molecular weight

* -(119.4). A bromoform concentration of 100 ug/l would be equivalent to

42 ug Cl/l reported as TOX, the ratio of the halogen weight reported as

chlorine (3 x 35.5 = 106.5) to the molecular weight (252.8). The cut-off

level for TOX, 40 ug Cl/I, was based on the concentration of bromoform

.. that could be present in a sample without exceeding the 100 ug/l THM

- standard. A TOX concentration of 40 ug Cl/l corresponds to a range of

45 ug/l (all chloroform) to 95 ug/l (all bromoform) total THLs and is

four times the reported detection limit for the analysis. These compari-

sons are based on molecular weight considerations only and assume

100 percent accuracy of analytical methods.

Similarly, there are no criteria or standards for direct evaluation of

COD and DOC data. Background COD and DOC concentrations in natural water

* 3amiles can vary widely, depending nrimarily on decomposition of organic

4-23"........................................................
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matter in the soil. COD and DOC data for this survey are evaluated

subjectively as an indication of general organic contamination.

4.4.3 Southwest Landfill

TOX levels varied from 27 to 110 ug/l with the highest level at Well L-3. ,

TOX in the upgradient Well L-6 was 36 ug/l. The level found in L-3 was

enough above the level in Well L-6 to indicate more detailed volatile

organics analysis. Specific conductance in Well L-3 [728 micro mhos per :

centimeter (umhos/cm) in April] was the highest of all wells at the site.

Values in other wells were much lower ranging from 23 to 92 umhos/cm.

Similar values were found in September.

Measurements in both April and September showed all wells to have pH

levels below neutral (i.e., acidic). No indication of oil and grease was

found. DOC and COD results showed little variability among wells.

September values were (slightly) highest in Well L-3.

Metals were generally not detected at significant levels at any well. LI
Very low concentrations (i.e., well below regulatory maxima) of barium

and mercury were found with levels in the upgradient and downgradient

wells being within one order of magnitude. Levels of other metals were

below detection limits. .

No detectable levels of pesticides or herbicides were found in any well

at the site.

Detailed analysis of volatile organic compounds indicate detectable

amounts of four compounds: chlorobenzene, 1,4-dichlorobenzene, trichlor-

oethene, and benzene. All concentrations were less than 10 ug/l.

4.4.4 Lily Pad Pond Fill Site

Results of analysis of well samples are shown in Tables 4-5 a:id 4-6, and .. '.

results of analyses of surface water samples are shown in Tables 4-7 and

A',,

:.:?
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TOX levels in wells varied between 74 and 120 ug/l. Two surface water

samples were near 40 ug/l (i.e., 44 and 41 ug/) while two were higher F

(61 and 72 ug/l). Based on these values, volatile organic scans were run

on additional samples collected from all wells and the two higher surface

water locations. No organic compounds were detected in the surface water

q. samples. Toluene in Well LPP-4 and benzene in Well LPP-5 were detected

at levels well below 10 ug/l (i.e., 1.8 and 4.7 ug/l, respectively).

These were the only organic compounds detected in wells.

Measurements of pH indicated slightly acidic conditions in wells and

surface water. Specific conductance in wells varied between over

200 umhos/cm to over 1,700 umhos/cm. Values in respective wells were

similar for both sampling periods except for well LPP-6, which showed

specific conductances of 1,470 and 220 umhos/cm. The reason for the

large difference in well LPP-6 is not known and could be attributable to

equipment error. Values in surface water were much lower (i.e., 20 to

35 umhos/cm) than values in wells..

Levels of DOC and COD were both consistent in wells and also consistent,

and lower, in surface waters. DOC values varied between 19 and 60 milli- V.

grams per liter (mg/l) in wells and between 12 and 16 mg/l in surface

waters. Corresponding ranges for COD were 85 to 190 mg/l and 49 to

" 59 mg/l, respectively.

* Only one sample (Well LPP-5) showed any measurable amount of oil and

grease (i.e., 0.8 mg/l). Total phenolics concentration ranged in wells L
from a high of 32 ug/l (LPP-4) to a low of 9 ug/l (LPP-1) and in surface

water from a low of 5 ug/l to a high of 11 ug/l.

Barium was detected in very small amounts (i.e., less than 350 ug/l) in I
all samples. Lead (14 ug/l) was found in Well LPP-1. Detectable amounts
-f cadmium (7.6 ugp/) and chromium (22 ug/l) were found in Well LPP-3." 0.2ug)weefon

''d-um (10 ug/'1), chromium (27 ugil), 'ind mercury (0.12 ug/) were found

in '.ell LPP-4. Lead at 0.2 u/l was detected in Vell LPP-5 and -irsenic I
1.. ... ... ./ was nd in WlI iI'P-6.

-1 _2*L



4.4.5 North POL Area

At the North POL area, samples were taken from two open pits. During ..

digging, fuel or fuel-type substances were detected by odors and sheens I--,

on standing water in the pits.

Sampling results shown in Tables 4-9 and 4-10 show acidic pH levels.

Specific conductance and DOC increased between the April and September

measurements. COD levels were 55 and 18 mg/l in respective pits. Oil

and grease was detected in both pits with substantially more found in one

pit (i.e., 50 versus 3.4 mg/l). Lead results were similar: 200 ug/l was

found in one pit and 28 ug/l found in the other.

Levels of DOC and oil and grease were found at levels which triggered

additional testing for volatile organics as shown in Table 4-10. Results ' L
indicate detectable amounts of several compounds, including benzene;

1,1,2-Trichloroethylene; toluene; 1,1,2,2-tetrachloroethylene; ethyl

benzene; xylenes; isopropylbenzene; propylbenzene; 1,3,5-trimethyl-

benzene; cyclopropylbenzene; butylbenzene; and napthalene. Generally, j j
amounts were higher in Pit 1 which also showed the higher concentrations

of DOC, COD, oil and grease, and lead.

Results indicate a difference between conditions in April and September

which was confirmed by field observation. In April, groundwater levels

were 3 or 4 feet higher than in September, and no fuel odors or sheens

were detected.

4.4.6 Moody AFB Supply Wells

Field measurements indicated relatively uniform levels of pH in all

wells. Levels varied between 7 and 8 standard units. Specific

conductance varied between 200 and 290 umhos/cm for all main base wells. V
Well NAFB-10 at Grassy Pond showed lower specific conductance (100 to

.10 umhos/cm).

-T)X levels varied bet'-een 23 -ind 120 t12/l witlY Wells MAFB-1, 2, 5, 5a, ,

, a d "2 .1 . l.ei. f -r <O ,-g/1. ei L- , 4, ad L "A -
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ranged between 40 and 50 ug/l. Only Wells ,AFB-7 and 10 showed TOX ...

concentrations much higher than 40 ug/l (i.e., 120 and 94 ug/l,

respectively). MAFB-IO at Grassy Pond is 25 miles south of MAFB-7 at

Mission Lake.

Only one well (MAFB-IO) showed any amount of DOC (i.e., 4.9 mg/i). Oil .

and grease was not detected in any well. Barium was found in levels

below 44 ug/l. No cadmium, chromium, selenium, or silver was detected.

Arsenic at 4 ug/l was indicated in Well MAFB-7 and lead was found at the

detection limit (20 ug/) in Wells MiAFB-4, 5, and 5a. Detectable amounts

of mercury were found in Wells MAFB-2 (0.2 ug/l), MAFB-7 (0.5 ug/l),

MAFB-8 (0.1 ug/), MAFB-12 (0.1 ug/l), and MAFB-13 (0.1 ug/l).

No detectable amounts of pesticides or herbicides were found.

4.5 SIGNIFICANT FINDINGS

4.5.1 Introduction

Significance of field and laboratory observations and measurements are

presented for each site in this section.

4.5.2 Southwest Landfill

f7 In general, no direct evidence of environmental degradation or harm to

public health was found at the Southwest Landfill. Levels of metals

found were well below acceptable levels in drinking water. Allowable

levels of barium are approximately 15 times more than those found at the

site. Concentrations of mercury were typically one-tenth the concentra-

tions allowable in drinking water. Concentration of other metals were

below detection limits.

Levels of volatile organics are generally below levels which are expected

to adversely impact biota. The concentration of chlorob;±nzene found

(9.2 ughl) is about one-fifth the level expected to be toxic to aquatic

life (50 ug/l). The concentration of 1,4-diclorobenzene detected was

. " . u~ ~-,tiich is only a fracticn of the concentration oxpected to harm

:'.ii ']-
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aquatic life (763 ug/l). The amount of trichloroethene measured 1

(2.1 ug/l) is very small when compared with the amount expected to harm

biota (21,900 ug/l), and the 3.7 ug/l of benzene detected is small when

compared to 5,300 ug/l, the amount causing toxic effects in aquatiz , .

life.

In general, the levels of organics found are also small when compared to

ambient and human health criteria. No such criteria exist for chloro-

benzene. The concentration of 1,4-dichlorobenzene is well below the

400 ug/l recommended as an ambient criterion. The concentration of

trichloroethane falls below the estimated one in one million cancer risk

level of 2.7 ug/l. Only benzene was found at a level which exceeds the

one in one million cancer risk level (i.e., 3.7 ug/l versus 0.66 ug/l).

It is possible to estimate the rate of mass or substance moving through

the shallow portion of the aquifer. This can be accomplished by using

results of aquifer tests at Well L-4 and approximations to Darcy's Law. -

Darcy's Law relates rate of water movement (Q) through porous media under . F.
an unconfined situation as: -%

Q = A K dh/dx

where A is area of flow through the aquifer in a vertical plane perpendi-

cular to the hydraulic gradient dh/dx, dh/dx is approximated as the slope

of the potentiometric surface in the direction of water movement, and K

is hydraulic conductivity.

The value of A is calculated by first estimating the horizontal distance

along the north edge of the landfill, generally perpendicular to shallow

groundwater movement as 1,800 feet. Then, by using a depth of saturated

shallow aquifer of 25 feet, A equals 45,000 square feet. Shallow

groundwater surface measurements can be used to estimate a radient of

0.005 feet of water table decline per foot of horizontal distance. fhe

value of K estimated from aquifer tests is I x 10- 5 cm, sec. Using

these values, Q is esti-iatcd as 2.3 7.: 10)3 cubic feet er year.



If 10 ug/l of some substance is found in groundwater, the amount moving

.,through the aquifer, using the value of Q estimated above, is about one

one-thousandth of a pound per year. Since those organic substances

detected were all found at levels less than 10 ug/l, the amount of

substance moving away from the landfill is less than 0.001 pound in a

year.

No significant environmental impact is indicated by the data recorded at

the Southwest Landfill because: (1) estimates of substance moving

through the upper portion of the aquifer are very small; (2) levels of

organics detected are well below levels expected to be harmful to biota;

and (3) only long-term, direct ingestion of shallow groundwater can even

be considered a potential threat to human health. Sampling results do

not rule out the potential for further examination of groundwater near

the landfill. This is because the substances detected were typically

" "" used at Moody AFB and it is not known if higher or lower levels of

- isubstances exist nearby (vertically or horizontally) in groundwater.

. .4.5.3 Lily Pad Pond Fill Site

. -The limited sampling results confirm the presence of industrial-type

substances at this site in amounts which are not expected to pose a ,..
F threat to human health or the environment. 'Most substances detected in

the wells inserted at the fill were not detected in surface water

samples.

7 .The level of toluene detected (1.8 ug/l) in Well LPP-4 was approximately

one-tenth of the level recommended as an ambient water criterion

(14.3 ug/l). Benzene (4.7 ug/l) was found in Well LPP-5 at a level which

is one-thousandth of the level found to cause harm to anuitic life. This

level exceeds the level estimated to cause cancer in one person in a r
V. million (0.66 ug/l). However, water from Well LPP-5 would have to be

ingested daily for many years to result in significant human exposure.

V °In summary, the levels of these two substanct.s are not expected to pose a

sicnificant thl reat to human health or the environment.

• °%%
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Metals were detected at relatively small concentrations. For example,

lead in Well LPP-I was found at 14 ug/l or approximately one-third the r

recommended level for water being ingested. The largest barium concen-

tration, 350 ug/l, is one-third the recommended maximum level in drinking -

water. Mercury found in Wells LPP-4 and LPP-5 is present at about

one-tenth maximum drinking water levels. Likewise, the highest concen- -

trations of chromium are well below potable water maxima. Cadmium was

found in Well LPP-4 at 10 ug/l, which is the maximum level allowed in

drinking water. Therefore, levels of metals detected in all wells are "

considered low and can be expected to pose no threat to human health or

the environment.

Levels of total phenolics indicate the presence of compounds which may be

natural organic substances, residues from waste disposal, or a combina-

tion of both sources. Comparing levels to regulatory criteria is

difficult because individual phenolic compounds were not identified in

the scan.

4.5.4 North POL Area

Direct evidence of contamination from fuel and/or fuel-type substance was

found. Odors, sheens, and analytical results confirm the presence of

nonnatural substances in both test pits.

The preponderance of organic compounds found are benzene, benzene-

related, xylene, and toluene. All of these are major components of fuels

typically used at Moody AFB. The level of toluene found in one pit

(10 ug/l) substantially exceeds the recomiended ambient criterion

(14.3 ,ig/l). Benzene levels in both pits exceed the one in one million

cancer risk level (0.66 ug,/l) but are substantially lower than the level

which harms freshwater aquatic life (5,300 ug/l).

A7 important finding dur~rng field testlng was the difference between

.;'itions in A\pril and September. .o evi._icn of contamination was

'o,,nd in April, a neriod of higher groundwater conditions. The contrast

.--
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between April and September results is significant. This could indicate

that fuel contamination remains below several feet of overlying seasonal

groundwater, or it could indicate that fuel substances had not yet

- migrated to the sampling points in April., '.,.

4.5.5 Moody AFB Supply Wells

No directly measured contamination was found in any of the water supply
.-

wells. Five wells have levels of TOX above 40 ug/l, which may or may not

represent contamination. Values detected include 48, 45, 120, 50, and

94 ug/l in wells MAFB-3, 4, 7, 8, and 10, respectively. Of these wells,

MAFB-3, 7, and 10 are used as potable supplies. Wells 7 and 10 are

located at recreation areas and do not contribute to the main drinking

water system. Wells 7 and 10 are also the only wells which showed TOX

levels substantially above 40 ug Cl/l. These two wells are among the

shallowest at Moody AFB (195 and 140 feet deep, respectively). Well 5a

is also shallow (150 feet deep), yet showed low TOX. The significance of

shallowness may be that the higher strata contains naturally occurring

substances which caused the higher TOX results. On the other hand,

shallowness may indicate a greater susceptibility for contaminants from

the surface to reach the well. In either case, TOX results do not

directly indicate contamination.

Specific conductance levels (i.e., 100 to 290 umhos/cm) are typical for

other wells in the area, as shown in Table 2-2 (i.e., 244 umhos/cm).

Metals concentrations were at or near detection limits which are substan-

tially lower than applicable drinking water standards. No significant

impact on human health or the environment is indicated by any metals

concentration.

Although levels of arsenic and mercury found in Well MAFB-7 are very low

(i.e., 4 and 0.5 ug/l, respectively) and do not indicate any significant

•ontamination, these -eels and the level of TOX were the highest found

'n any well. Because of these findings and because the well is relative-

ly shallow, used as a potahle supply, and downgradient pro-m the Southwest

.5"
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Landfill, the potential for limited impact of waste disposal activities

on Well MAFB-7 cannot be ruled out. The higher TOX and DOC levels in .1

Well MAFB-10 also means the potential for contamination cannot be ruled .

out. That well is also relatively shallow and used as a potable supply.

No other significant indication of contamination is shown by the data.

TOX levels in Wells MAFB-3, 4, and 8 (i.e., 48, 45, and 50 ug/l, respec-

tively) are not believed to be significant when compared to the level

found in monitoring Well L-6 (i.e., 36 ug/l), the background well at the

Southwest Landfill.

+..
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5.0 ALTERNATIVE MEASURES

Three alternatives are possible for the sites investigated: (1) correct

the contamination; (2) conduct further monitoring to determine the need,

x ,. if any, of cleanup; or (3) take no further action.

Alternative I is appropriate where there is clear indication that present

or future human or environmental problems will exist. The priority for

actions would depend on the magnitude of the threat and whether that

threat was current or future.

Alternative 3 is appropriate for sites where there is little, if any,

evidence to indicate that the site is or will ever be a source of

significant contamination. This is a difficult decision in that one can

never be absolutely sure that no problem will ever exist at a site.

However, reasonable judgments must be made so that resources can be

Sallocated to sites that have the highest potential for adverse

environmental impact.

Alternative 2 is appropriate where insufficient evidence exists to place

- a site in either the Alternative 1 or 3 categories. This alternative

should be utilized with care since there is some risk that delay could

allow contamination to spread and worsen a problem. The goal should be

to gather enough evidence in a timely manner to resolve the question of

whether or not the site requires cleanup actions.

At Moody IAFB, all three types of alternative measures are indicated by

.. Phase II Stage I monitoring results. Data for the North POL area show

fuel or fuel-type substances have entered the environment. Alternative 1

tv*- action is required to at least address ;d locate the source of

these substances (i.e., leaking fuel tanks or lines). Since extent of

.-.. contamination is not known at the North POL a-ea, Alternative 2 actions

are also appropriate. ": '

5-1



Results at the Southwest Landfill indicate further monitoring to be

appropriate. Results at the Lily Pad Pond Fill site indicate Alterna-

tive 3 is appropriate. Finally, monitoring of Moody AFB supply wells

indicate Alternative 3 for most wells and Alternative 2 for two wells

(i.e., MAFB-7 and 10).

Possible future actions are discussed in Section 6.0.

. .- -. .

W..-...

-% %'



*r r-'---- ~ *'C"Y- r -pN 9r-

f4I

6.0 CONCLUSIONS AND RECOMMENDATIONS

.k7



9. ...

% ..

.6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 INTRODUCTION

Results of field monitoring and on-site experience have been presented .-e
' and discussed. Comments regarding significant aspects of results have-%

" been presented. This information forms the basis for technical conclu-

sions included in this section. In turn, these conclusions form the

basis for recommendations for further actions or no further actions.

Each site is addressed.

In general, technical assessments relate to perceived environmental or

public health risk assessment. No attempt is made to address risk

management practice, or policy. No attempt has been made to compare

potential risk to potential assessment costs or remediation costs.

'.' Based on limited assessment of potential environmental risks and "magnitude and extent of potential contamination, the following order of

priority for work is recommended:

O Southwest Landfill including Well MAFB-7;

o Well MAFB-10; and

o North POL area.

No established procedure has been applied to arrive at this ordering.

No measure of relative priority is available (i.e., the first is slightly

versus substantially more important than the second). The order

presented represents technical judgment based on field observation,

monitoring results, and potential risk to humans and/or environment. -

Brief summaries of each site and recommended future actions are shown in

, " Table 6-1 and described in the sections which follow.

6.2 SOUTHWEST LANDFILL

' 6.2.1 Conclusions

No significant threat to human health or environnent is indicated by the

Phase II Stage 1 testing results. Movement of only very small amounts

.. ,o o -ir"2 '<



Table 6-1. Summary of Recommended Future Actions1

aI, I-, L

%Site Fieldwork Analyses

4..:

Southwest Landfill Install: six new wells approximately All 13 wells for K
25 feet deep; three new wells approx- volatile organics,
imately 100 feet deep. arsenic, and
Sample: nine new wells plus existing mercury.
monitoring Wells L-1, L-2, and L-3,
plus existing Moody Well MAFB-7.

Lily Pad Pond Fill None. None.

North POL area Install: 10 new monitoring wells All 10 wells for
approximately 15 feet deep. DOC, benzene,
Sample: All 10 wells in wet and xylene, and ."
dry seasons. toluene.
Test: All tanks and lines in the
storage area for leaks.

Moody AFB Supply Wells Sample: Wells 7 and 10. Well 7 as noted
under Southwest

Landfill. Well 10
for volatile
organics. . "

Note: Order is as addressed throughout text and not on a priority basis. _

r
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(i.e., fractions of a pound per year) of potentially toxic substances

were detected. Testing results used as a screening procedure indicate

the need for additional monitoring to refine estimates of substances

moving in groundwater. Substances moving in groundwater may migrate to

Mission Lake and perhaps Well MAFB-7. Because the lake is used for

fishing and the well is a potable supply, human health can be impacted if

subsequent investigation indicates that significant amounts of wastes are

migrating from the landfill.

Several of the organic compounds detected in L-3 are more dense than p
water and may move vertically in groundwater. To better determine if

substances are migrating in groundwater, additional shallow and deeper

groundwater sampling is needed.

6.2.2 Recommendations

A total of nine additional monitoring wells are needed to determine if

waste substances are impacting shallow and deeper groundwater near the

landfill. Also, Wells MAFB-7, L-l, L-2, and L-3 should be sampled along

with the new monitoring wells. Six new wells should be installed to

depths of approximately 25 feet. Four of these should be located along a

-- line between existing Wells L-2 and L-3 approximately 200 feet apart.

Two others should be placed 200 and 400 feet west of Well L-3.

Three other new wells should be installed into deeper strata to test for

. - potential downward movement of waste. These wells should be approxi-

mately 100 feet deep and carefully cased to avoid inducing vertical

movement of groundwater. These wells should be located near existing

Wells L-1 and L-3 and about halfway between L-2 and L-3. Strata should

S-i be carefully characterized with specific regard for confining layers and

-. with regard for occurrence (or lack) of 'nifornitv among the three bore

holes.

All wells (i.e., nine new plus four existing) s hould be tested for vola-

tilu organics, arsenic, and mercurv.

i .... , .- ... .) . ... . . . .-.. .-.. . . . . . - . .- . -.- .- -. .i .- . -" . - . . - . . - . . . - -- " v - . .-
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6.3 LILY PAD POND FILL SITE

6.3.1 Conclusions

No significant potential impact to human health or environment is

indicated by monitoring data. Toluene and benzene were detected in very ."..

small amounts (i.e., 1.8 and 4.7 ug/l, respectively). These levels do

not threaten aquatic life in surrounding surface waters. Levels of

phenolic compounds cannot be assessed in terms of regulatory criteria

because a total phenolic scan was performed. Analysis for individual

phenolic compounds would be necessary to permit comparisons to regulatory

criteria. Because the site is remote and it is reasonable to expect that

at least some phenolics detected are naturally occurring compounds, no

significant impact is expected due to phenolics.

6.3.2 Recommendations

No additional testing is proposed at the Lily Pad Pond Fill site.

6.4 NORTH POL AREA

6.4.1 Conclusions

There is strong evidence of fuel and/or fuel-type substances in ground-

water and shallow strata. It is reasonable to believe that the storage

tanks at the North POL area are the source of these substances. There is

also an indication that either these substances can be relatively diffi-

cult to detect during seasonal periods of higher groundwater (e.g.,

during April 1984) sampling or that these substances moved into the

vicinity of the sampling pits between the times fieldwork was performed

(i.e., April and September 1984).

Lead was detected at 200 ug/l which exceeds drinking water criteria

(i.e., 50 ug/l). Toluene (180 ug/l) and ethyl benzene (690 ug/l)

exceeded recommended ambient criteria levels. Detectable amounts were

found for several other volatile organic compounds which do not have

recommended ambient criteria. However, there is little chance shallow

_grouu:dwater would be ingested. Levels found are not expected to harm-

" uatic life. No information is available regarding potential impacts to

.. . .:I



plant life. Evidence of possible harm to trees was reported in the, . -

Phase 1 IRP report (CH2M-1lilI, 1983). Seepage would have to persist ,..-

laterally about 800 feet to reach a surface stream. Main base potable "'

.- wells are about 2,000 feet away and about 400 feet deep and they are

-. ~relatively isolated from surface strata by one or more layers of low,. ,

permeability. Therefore, there is no apparent immediate threat to human"--
health or the environment.

I ;4" There is no detailed information regarding the extent of the affected .i-:

area and additional sampling and analysis is needed to determine this.",'.-

-2 may be leaking. Examination and testing at the North POL area is ,'i

. , necessary to develop this information.".

6.4.2 Recommendations--
~Field testing is needed to determine the extent of groundwater affected -.

by the substances detected in the two sampling pits. Additional shallow

' monitoring wells are needed downgradient to sample groundwater. Ten

~additional wells should be installed to depths of approximately 15 feet. ,-°-°

i :.. Wells should be located between radi.,!s extending south and southwest '"'

from the North POL area at distances of approximately 50, 100, 150, and •"'

. ~200 feet from the perimeter fence. Well samples should be collected in..'-"".I wet and dry seasons. Analysis should include DOG, benzene, xylene, and ""''

toluene. L

Testing is needed to determine how fuels are entering the ground. There-

'- ~fore, fuel tanks and lines should be tested using routine procedures .-,

equivalent to those given by the National Fire Protection Association "iiti
(NFPA) Standard 329 (1983), "Underground Leakage of Fla~mable and

Combustib.e Li~is". .. '

1% %~
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APPENDIX AI; LIST OF ACRONYMS, ABBREVIATIONS, AND UNITS OF MESUREMENT~~(Page I of 2) "' 2

% W.

-* AFB Air Force Base

ATC Air Training Command

I ASTM American Society for Testing Materials

AFFFs Aqueous film forming foams

AAFES Army and Air Force Exchange Service

avgas Aviation gasoline

BOD Biochemical oxygen demand I.
COD Chemical Oxygen Demand

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act

- DEQPPM Defense Environmental Quality Program Policy Memorandum

DFSP Defense Fuels Supply Point

DPDO Defense Property Disposal Office

DOD Department of Defense

-- DDT Dichlorodiphenyltrichloroethane

DOC Dissolved organic carbon (analysis for total organic carbon

on a filtered water sample)

EOD Explosive Ordnance Disposal

FAC Florida Administrative Code

* FDER Florida Department of Environmental Regulation

FWQS Florida Water Quality Standards

gpd Gallons per day

gpm Gallons per minute

GC Gas chromatograph

GWQR Georgia Water Quality Regulations

" . GWCI Groundwater contamination indicators

jHARm Hazardous Assessment Rating Methodology

ICP Inductively Coupled Plasma Spectrometry

" IR Infrared

IT.P Installation Restoration Program

: P Jet petroleum 4""""

U mcl Maximum contaminant level

msl Mean sea level

ug lC/l Micrograms chloride per liter

ug/kg Micrograms per kilogram

.ug/ Micrograms per liter
i umho/cm Micro mho per centimeter

.,K_ :lilligrams per kilogram
-. i 1 !illigrams per liter
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APPENDIX A

LIST OF ACRONYMS, ABBREVIATIONS, AND UNITS OF MEASURE
(Page 2 of 2)*a... .. :

NIOSH National Institute for Occupational Safety and Health -'- .

NPDES National Pollutant Discharge Elimination System

OEHL Occupational and Environmental Health Laboratory . K
OSHA Occupational Safety and Health Administration

PCP Pentachlorophenol

POL Petroleum, oil, and lubricants

PCB Polychlorinated biphenyl

PVC Polyvinyl chloride

QA/QC Quality assurance/quality control

RCRA Resource Conservation and Recovery Act

TAC Tactical Air Command

TFW Tactical Fighter Wing

TSI Technical Services, Inc.
TDS Total dissolved solids

TOC Total organic carbon

TOX Total organic halogens

TCE Trichloroethane r t
THM Trihalomethanes

UBTL Utah Biomedical Testing Lab

USAF United States Air Force

USDA United States Department of Agriculture
EPA U.S. Environmental Protection Agency N
VOA Volatile aromatics

VOC Volatile Organic Compounds

VOH Volatile halocarbons

WAR Water and Air Research, Inc.
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INSTALLATION RESTORATION PROGRAM
Phase IIB Field Evaluation

Moody AFB GA

I. Description of Work

The purpose of this task is to determine if environmental contamination I.
.- ~has resulted from waste disposal practices at Moody AFB GA; to provide esti-

mates of the magnitude and extent of comtamination, should comtamination be
found; to identify potential environmental consequences of migrating pollu-
tants; to identify any additional investigations and their attendant costs

- necessary to properly evaluate the magnitude, extent and direction of movement
of discovered contaminants.

• -The presurvey report (mailed under separate cover) and Phase I IRP report
(mailed under separate cover), incorporated background and description of the
sites for this task. To accomplish the survey effort, the contractor shall
take the following steps:

A. General

1. The areal extent of each site shall be determined by reviewing
available aerial photos of the base, and by field reconnaissance.

2. Each location where surface water samples are collected shall be
marked with a permanent marker, and the location recorded on a project map for
the site.

3. A total of 12 monitoring wells shall be installed. The exact
location of wells shall be determined in the field.

4. Ground-water monitoring wells shall comply with U.S. EPA publica-
tion 330/9-81-002 NEIC Manual for Groundwater/Subsurface Investigations at
Hazardous Waste Sites, and State of Georgia requirements for monitoring well
installation. Only screw type joints shall be used. Glue fittings are not
permitted.

5. Monitoring wells shall be of sufficient depth to collect samples
representative of aquifer quality and to intercept contaminants if they are
present. All wells shall be developed, water levels measured, and locations
surveyed and recorded on a site map, unless surveying is excluded in following"

*. sections.

6. All water samples shall be analyzed on site by the contractor for
pH, temperature, and specific conductance. Sampling, maximum holding time,
and preservation of samples shall comply strictly with the following refer-
ences: Standard Methods for the Examination of Water and Wastewater, 15th Ed.
(1980), pp 35-42; ASTM, Part 31, pp 72-82, (1976), Method D-3370; and Meth-ods
for Chemical AnalYsis of Waters and Wastes, EPA Manual 600/479-020, pP xiii to
xix (1979). All water samples shall be analyzed using minimum detection
'evels, as specified in Attachment 1.
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7. Field data collected for each site shall be plotted and mapped. -

The nature of contamination and the mag.nitude and potential for contaminant
flow within each site to receiving streams and ground waters shall be deter-
mined or estimated. Upon completion of the sampling and analysis, the data -
shall be tabulated in the next R&D Status Report, as specified in Item V!
below.

8. Analysis for all metals and TOC shall be for the dissolved '. . -

fraction of these substances in both ground-water and surface water samples.

B. In addition to items delineated in A above, conduct the following -E

specific actions at sites identified on Moody AFB GA.

1. Monitoring of Existing Wells

a. The contractor shall collect one ground-water sample from
existing Moody wells nos. 1,2,3,4,5,5a,6,7,8,12, and 13. The contractor shall
also collect one ground-water bample from one of the three existing wells
(nos. 9,10,11) at the Grassy Pond Recreational Annex.

b. The Air Force will provide access to pump raw water (i.e., a
sampling stream) at a location prior to any treatment. The Air Force will
activate pumps at all sites to purge wells for a sufficient time to be agreed
upon between contractor and base personnel.

c. Each ground-water sample shall be analyzed for pH, specific
conductance, oil and grease-infrared method (O&G/IR), Total Organic Halogens
(TOX), Total Organic Carbon (TOC), arsenic, barium, cadmium, chromium, lead,
mercury, selenium, and silver. The ground-water samples from wells nos. 4, 6, *

and 8 shall also be analyzed for the pesticides listed in Attachment 1.

2. Site 1. Southwest Landfill

a. Install six ground-water monitoring wells. One well shall be "
up-gradient. One well shall be located east of the landfill; two wells shall
be located north of the landfill; two wells shall be located between the land- -

fill and the base boundary to the south.

b. Each well shall be drilled to a depth of 25 feet. Wells shall -.
be screened from two feet above the water table to the bottom of the well.

c. Collect one ground-water sample from each well.

d. Each sample shall be analyzed for O&G/IR, TOX, COD, TOC, pes-
ticides specified in Attachmert 1, arsenic, barium, cadmium, chromium, lead,
mercury, selenium and silver.

e. Results of these analys 3 shall be included in the next R&D - "

Status Report.

-ound ofFor those wel13 wnere TOX and TOC results *ustify another

.. aind of the ccntractor will be directed to resample and analyze for r
vc-- ie organics, using EPA Methods 6-i and 602 V0C). .a
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(2) For those wells where O&G/IR, COD, pesticides, or metal"
justify another round of sampling, the contractor will be directed to resample

for that (those) parameter(s).

f. If second round sampling is performed, the up-gradient well %4'

shall be resampled for that (those) parameter(s).

g. Any second round sampling shall be performed three to six
months after the first round.

h. The contractor shall conduct aquifer testing in one well at

this site, using a mini-rate pumping test, or a slug test, as appropriate, to

determine values of horizontal hydraulic conductivity representative of
surrounding soil.

3. Site 2. Lily Pad Pond Fill Site

a. Install six ground-water monitoring wells along the edge sur-
rounding the fill. Well locations shall not be surveyed.

b. Each well shall be drilled to a depth of ten feet. The lower

five feet of each well shall be screened.

c. Collect one ground-water sample from each well.

d. Collect one standing water sample from each of four locations
100 feet from the edge of the fill.

e. Ground-water and surface water samples shall be analyzed for

O&G/IR, TOX, COD, TOC, phenols, arsenic, barium, cadmium, chromium, lead, mer-
*" cury, selenium, and silver.

f. Results of these analyses shall be included in the next R&D
.S Status Report.

g. For those wells and surface water sampling locations where TOX

* and TOC results justify another round of sampling, the contractor will be
*. directed to resample and analyze for VOC.

h. Any second round sampling shall be performed three to six
months after the first round.

4. Site 3. North POL Area

. a. Excavate two soil borings to a depth of one foot below the

water table. Total depth per boring shall not exceed six feet. The two
borings shall be separated by a minimum of 30 feet.

b. During augering, soil shall be inspected for fuel contamina-
tion.

c. Collect two ground-water samples from each hole.
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d. One ground-water sample from each hole shall be temporarily -. -

archived. The contractor shall pay strict attention to preservation method
and holding time.

e. One ground-water sample from each hole shall be analyzed
immediately for O&G/IR, COD, TOC, and lead.

f. For either or both holes where O&G/IR exceeds 600 ug/L,
and/or TOC exceeds 3 mg/L, the contractor will analyze the archived sample(s)
using Method 503.1 for volatile aromatics, to exclude chlorinated benzenes.
Results of all analyses shall be included in the next R&D Status Report. * .

C. Well Installation and Clean-up

The well and boring area shall be cleaned following the completion of -

each well and boring. Drill cuttings shall be removed and the general area
cleaned. If hazardous waste is generated in the process of well installation, ..

the contractor shall be responsible for proper containerization (according to
local Civil Engineering office requirements) for eventual government disposal.
Disposal of drill cuttings is not the responsibility of the contractor. ,

D. Data Review

Results of sampling and analysis shall be tabulated and incorporated
into the monthly R&D Status Reports and forwarded to the'USAF OEHL for review
as soon as they become available, as specified in Item VI below. Total
results of sampling and analysis shall be tabulated and incorporated into the 2-
Informal Technical Information Report (Sequence 3, Attachment I as reflected 1
in Item VI below), and forwarded to USAF OEHL/CVT for review.

E. Reporting

1. A draft report delineating all findings of this field investiga-
tion shall be prepared and forwarded to the USAF OEHL, as specified in Item VI 1
below, for Air Force review and comment. This report shall include a discus-
sicn of the regional hydrogeology, well logs of all project wells, data from
water level surveys, water quality analysis results, available geohydrologic
cross sections, ground-water surface and gradient vector maps, available
vertical and horizontal flow vectors, and laboratory quality assurance
information. The report shall follow the USAF OEHL supplied format (mailed
under separate cover).

2. Estimates shall be made of the magnitude and direction of movement
of contaminants discovered. Potential environmental consequences of discov-
ered contamination shall be identified or estimated. Where survey data are
iz-sufficient tj properly determine or estimate tth- magnit.d and direction of
movement of discovered contaminants, fully justified specific recommendations
s.all be made for additional efforts required to properly evaluate
contamination migration. -

2. Specific requirements, if any, for future soil borings or for
future ground-water and surface water monitoring must be identified.
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F. Cost Estimates

The contractor shall provide cost estimates for all additional work
recommended to permit proper determination of contaminants. The recommenda-
tions provided shall include all efforts required to determine the magnitude
and direction of movement of discovered contaminants along with an estimate of
the time required to accomplish the proposed effort. This information shall
be provided in a separately bound appendix to the draft final report.

O- II. Site Location and Dates

Moody AFB GA
USAF Hospital/SGPB
Dates to be established

III. Base Support: None

IV. Government Furnished Property: None

V. Government Points of Contact:

1. ILt Dulcie Weisman 2. Capt Kenneth Branton
USAF OEHL/ECQ USAF Hospital/SGPB
Brooks AFB TX 78235 Moody AFB GA 31699
(512)536-3305 (912) 333-3503
AV 240-3305 AV 460-3505

3. Col Jerry Dougherty
HQ TAC/SGPAE .

S.: Langley AFB VA 23665
(804)764-2180
AV 432-2180

VI. In addition to sequence numbers 1, 5 and 11 which are applicable to all L"
S'"" orders, the reference numbers below are applicable to this order. Also shown

are data applicable to this order.

Sequence Nr Block 10 Block 11 Block 12 Block 13 Block 14.
3 ONE/T

. 4 ONE/R 84JUL27 84AUG27 84DEC30 *

*A minimum of two draft reports will be required. After incorporating Air
Force comments concerning the first draft report, the contractor shall supply

- "'. the USAF OEHL with a second draft report. The report will be forwarded to the
applicable regulatory agencies for their comments. The contractor shall sup-
ply the USAF OEHL with 20 copies of each draft report and 50 copies plus the I'
original camera ready copy of the final report.
*Upon completion of all analyses.

VII. The ceiling price of Items 0001 and 0002, as contemplated by the payment

clause, is $65,956.36..L

c3351 5-31 -D-4007/01 4. 7
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Levels of Detection Required

VOC a
volatile aromatics k*

phenol I IAg/ F.N
TOCa I mg/jL
TOXa 5 jigIL
OGG/IR 0.1 mgIL
cadmium 10 POgL.
chromium 50 jig/L
lead 20 J'g/L
mercury 1 jig/L
selenium 10 jig/L

silver 10 AiBL
barium 200 jig/LV
arsenic 10 jig/L

*As specified in EPA Methods 601 and 602
**As specified in EPA Method 503.1

a Detection limits for TOX and TOC must be at least
three times the noise levels of the analytical
instrumentation. Laboratory water used as a blank must
show a level less than three times the noise level, or .

be corrected for before reporting of results. TOC
samples must be treated to remove inorganic carbon and
results reported as nonpurgeable TOC.

Pesticide Analyses (jigIL)N

DDT Isomer 0.02-. s
heptachlor 0.02

heptachlor epoxide 0.02
1 indane 0.01

chlordane 0.02
d iazimon 0.02
malathion 0.10

toxaphene 1.00
2.,4-D 0.06
2 ,4,5-T 0.06
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APPENDIX C

MONITORING WELLS COMPLETION LOGS
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.oin No .na inCor i~t

Hol ___________Slot 0.01 n. .[ooiTp__________

Can ie2i.Mt c.4 V ru yeSand Ce~ment U

Geolcoqist J. tibr Protective Cacinq 6-in, steel

S.Da te St art 3Y!.i ',j -QCFinish tatic Water Level ____________

Contractor WAR/VrD Top of Well Flpvat inn______ % __

0 r i 1 f, r P.Wrizht Ir i 11 lvPf 6- in. HolIlow S tem Auger

DepthSP
Sketch (Feet) Sample Litholoqy USCS (BL/FT)
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.P Borina No. L- , Loc lt on Coor It,, ,,.

Hole Size 6 in. Slot 0.01 in. """ "-

Screen Size 2 in. Mat'l Sch. 40 PVC Filtir M,-ter I ', . . .- :. ..-_.

Casino Si7e 2 in. Mat'l Sch. 40 PVC Grout Type Sand CLcMent I -

Geoloqist J. Steinberg Protective CaIno 0-in. steel

Date Start C)cr Finish --f Static Water Levoi
,-_Contractor W _R/_WD Top of Well Flpvation 2-- .3j '

Driller P Wright !)rnll Tvp# 6-in. Hollow Stem Auger

1r- ... . W iz

Depth SPT

* etcn (Feet) Sample Litholoqy USCS (BL/FT) K "

CA '-2 (of. . e

~ ~(s oll~q I~~. 'A ~&u.~.r L~'

4 Il
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Boring No. L- 3 or i . i n Coh _ _ 1_,_it

'- Hole Size 6 in. Slot 0.01 in.
Screen Size 2 in. Mati Sch. 40 PVC Filter Mater ta Z-3Q .,-,

Casinq Size 2 in. Mat'l Sch. 40 PVC Grout Type Sand Cement

Geoloqist J. Steinberg Protective Casinq 6-in. steel

•Date Start -' Finish ], 9lr Static Water Level

Contractor WAR/WTD Top of Well Fli-vation K. < , _ _

Orillpr P. Wrig ht frriIlI voc 6- in. Hollow Stem Auger

, Depth SPT
Sketc n (Feet) Sample Litholony USCS (L/FT

C ., -.

-:.: ;t~ ... ci- : ,,/ ;l ' .5 . - C- ,'',', ; '4. .,
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Borino No. L--lq !w( it I Cori tor(1 11_te_

% Hole Size 6 in. Slot 0.01 in. "__--

Screen Size 2 in. Mat'I Sch. 40 PVC ,tr- Y.aterwc, -

Casino Size 2 in. Mat'l Sch. 40 PVC rout Type Sand Cement 1 -

4 e* oqfist J. Steinberg Protective Casin 6-in. steel

DateStart :,, O..:z Finish 2/ --._ atic Water Level

i Contractor WAR/ TD Top of Well Fl-vatinn w- I s

Driller P. Wright _rill TvDP 6-in. Hollow Stem Auger 73 7 .

Depth SP-

Sketch (Feet) Sample Litholoqy USCS (3L/FT"

$C ( .aC"- v _' ~. -{ :' is C -  
<: eCe' -.: "',S J / 'c --

4 0 (C 1-7 : ""
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-on No. L- L,r.t Ionn (Coord 1 it

-Hole Size 6 in. Slot 0.01 in.

Screen Size 2 in. Mat I Sch. -.0 PVC Fi Iter Yateriaks 2 0- 3 0&1r

,OCasino Size 2 in. MatlI Sch. 40 PVC Clro tit Type Sand Cementr

Geolonist J. Steinberg ____Protective Casino 6-In. steel

~K~at Stat-,7!cQ Finish h..Z~iu tatic Water Level

Contractor I wAR/'-rD Top of Well Flevation z2.?

~Dr i IPr P. Wright __ rill TvPP 6-in. Hollow Stem Auger .

Depth SPT

.Sketch (Feet) Sample Litholoqy USCS (CL/FT)
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Boriq No L-it ion Coord in~t,

Hole Size 6 in. Slot 0.01 in.

Screen Size 2 in. ___Mat' 1 sch. 40 PVC FilIter Materi :-1 s

C nn"ie2in. Matl Sch. 40 PVC Grout T-ype Sand Cement .

Geo I nI s t J. SteinherE - - Protective Cdsiflq 6-in, steel -___

Date Start ,t i , < tatic Water Level _____________

Contractor WAR/WTI'. ____Top of Well Flevation '- rS __

I Drillpr P. Wright )ri 11 Type 6-in. Hollow Stem Auger ____ -

*Depth SPI

*Sketch (Feet) Sample Litholoay USCS (BL/FT)

t7 CiCC

1Y 3 C J i C

sc ' zc*., -C7 C
b4.

-~jer

cn c. ArI

f~y LI

L. . . . . . .
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T.%Borinn No. LPP-I Location Coordinates_

-'-Hole Size 6 in. Slot 0.01 in. "___

Screen Size 2 in. Mat'l Sch. 40 PVC Filter Materials 2}-30 Sand "_'_

.Cainq Size 2 in. Mat'1 Sch. 40 PVC (rout Type Sand Cement

Geoloqist J. Steinberg Protective Casinq 6-in. steel

" Date Start :, - i: i . Finish -j),,i. . Static Water Level _ _ _ _ _ _

Contractor WARI/1"D Top of Well Flevation *r j,,.L,,.

P.riller Drill1 Typne 6-in. Hollow Stem Auger
... ,- •

Depth SPT
Sketch I (Feet) Sample Litholoqy USCS (BL/FT)

.3 V J ,- J .-.
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Forina No. LPP-,Q )(,I I -.rr'i

-~Hole Size 6 in. Sl ot 0. 01 in.

Screen Size 2 in. mat, I th. 40 PVC 1 11, Mt V rlaV

* Ca- i na Si 7e 2 in. Mt I SCh. 40o Pvc 1';ril Typt, Sanl Cmunt

A Geoloist j.Seiner ___ i ye T (vP>s in o 6-in. stee

Dat e St art 2 ~i n is 0 , at '~itc Water Level______________

' Contractor 14AR / VrD Tc~p of Well Flevation r __7______/_i;,

Driler pWritt 'r 11 ype 6-in. Hollow Stem Auger

Depth 1 itPTg
Sketch (Feet) Sample __________________________ (BL/FT)

C. C

- 19
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Borinn No. LPP- ____

Hnle Size 6 in. Slot 0.01 in. ----

SScreen Size 2 in. -Mat'] Sch. 40 PVC Filter Materials 25-',10

Casina Size 2 in. MAt'l Sch. 40 PVC G;rout Type Sand. Cement

Geonoit J StinbrgProtective Casino 6-in, steel

-Date Start 2r,;,-.'Finish~;-~ .2(,* Static Water Level -

Contractor W AR/WT D Top of Well Elevation - -

Drn I 'r [) .rih rill Type 6-in. Hollow Stem Auger

- rDepth SPT
ISketch (Feet) Sample Litholoqy USGS (BL/FT)
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Borina No. LPP- 'JLn.ir oriae ____________

Hole Size 6 in. Sl ot 0. 01 in.

-~Screen Size 2 in. Mat' 1 Sch. 40 PVC F, Iter TYater ial s 2-0_S~~__

Casinq Size 2 in Mat'l I Sh. 40 PVC 6rout Type Sand Cement___ .

:: Goloqist J. Steinberg Protective Casinq 6-in. steelV

Date Start ,,>,..7f ~Finish i;,- tatic Water Level

Contractor WAR/14TD _________Top ofwell Flevation e) -Alt ;n

Driller f.Wih )r)Il Tvpe 6-in. Hollow Stem Auger

Depth SPI
*Sketch (Feet) Sample Litholoqy USCS (BL/FT)

.~7 r
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Borino NO. LPP- ,-".nction Coordinates

! Hole Size 6 in. Slot 0.01 in.

Screen Size 2 in. Mat'l Sch. 40 PVC Filter Materials 20-30 Sand
Casinq Size 2 in. Mat'l Sch. 40 PVC Grout Type Sand Cement F

Geologist J. Steinberg Protective Casinq 6-in. steel

Date Start_ i_ Finish .-.- Static Water Level

Contractor WAR/VrD Top of Well Flevation -r %dL_,C

Driller P. Wright - lrill Type 6-in. Hollow Stem Auger

Depth SPT

Sketch (Feet) Sample Litholoqy USCS (BL/FT)

- '.- , -c'~ .3 -v -~ O "Tf ,  ".'4-.'.

(- %

.- .A -* ,'... , -.' . .
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Boin N. LPP- Loca~tion Coordinates_____________

Hole Size 6 in. Slot 0.01 in. _______v

Sreen Size 2 i n. Mat'l Sch. 40 PVC Filter Materials '3)K:: ___

Casing Size 2 in. Matrl Sch. 40 PVC krout Type Sand Cement '

Geologist J. Steinberg Protective Casing 6-in. steel

Date Start~'~. K7-Thinish 2- tatic Water Level_____________

Contractor WAR/tVrD ___ Top of Well Flevation~ 2

Driller P.Dih rill Type b-in. Hollow Stem Auger

Depth SPT
Sketch (Feet) Sample Litholoqy USCS (BL,, T)

rC

-,7 -
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APPENDIX D

* FIELD SHEETS FOR APRIL AI4ID SEPTEMBER 1984 SAMPLING

A

- - L.

I

I.

L
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. L XJDY AF4 PHASE IIB FIFID &A f.LE SWL TT

"" g~aq)[inp- Site/14-1 I o.:- L- 'A-

& Ix too im Descript i.:jjE L-AWI Fi1 rT, f) r "
PIL , PPfX b Ek f -_Fife';C: , Fr P- k

Sar I,.dtv: k06' C _.-. Tim!:

Site Complet ion
- -C

:C.'. I .I

. i IN SITW J WASIRD S .

Xi X X X X Specific conductance 2_0 uLt)o/an @ 2-3 2 *C
SDepth to water surface from casing top 5 ,

'ii '" X; X X IX Vohive of water purged prior to sampling / I ' " "'-

X Sample depth _ ____ __

X" Total water depth _ __ ___ __

x Auger hole depth

x Depth to water in auger hole_ __ __

SAMPIE lLLEION AND PRESERVATION
Container Parameters to Preservation Iolding Container Sanple

Description be Analyzed Method Time (d) No(s) No. _

x Xx x! 4 oz. plastic DOC Filter, HC, 4°C 28 T2- 561
: x x 40ml. vials (2) 'OX 4"C 14 x X2

"" " X X X 4 oz. plastic COD "2 ';) 4 , 4°C 28 D ,.'-'."

(3 X X X I qt. glass/Tefl. Oil&,rease H2-04, 40C 28 GZL:I f-
X x 1 qt. glass/Tefl. Phenols H2S04, 4"C 28 t ."_-___

X-A 
4 0 ml. vials (4) VOA 4°C 14 _ _-'_

x x X I qt. glass Mietals (8) Filter, IN9 3  28** _______"'-'

x I qt. glass LeAd Filter, lHN3 ISO _

Xf 1 qt. glass/Tefl. Pesticides 4"C 40 Cli ",

* Xt I qt. glass/Tcfl. Herbicides IC, 4°C 40 "

' " X 1 qt. galss/Tef1. TXJT 4-C 40 "

I ami (1A-ls

. . x Record observations of fuel ccnt,-ni-ation in soil.
-. Place and record ntuiter of F*-rmannt location mr ker.

X Describe saTpling valwe location.

/ I'o r6- arc ived.
~* sN). MAV'r-' , WYi-), anvf KAPi-P only.-

""i -,:s for rv.roir-,,, 6 tm-ith:; tr ,th.r D-1'ta ,.



4Mfll AFB PHAE I IB FIELD SAMPLE SXT

laping Site/Well No.: L-2.
aMle Location Descriptioni:

SDeledh Date: T72#: 1n Tino:

Site GCcepleticdg 
.x

-. 'd- C

I IN SflU MEASIMNEMMI

d x x x::x x PH

X, X X 4 x Specific conductance 2 o/c @ 28 Z7 '",

xDepth to water surface frown cas ing top !2I&

x x x Voiume of water purged prior to sarpling 1 CJ" :
* Ix ~~~~~Sarple depth __ _ _ _ _ _ _ _ _ _ _ _ _

* ~x Total water depth______________________________

I X x AIer hole depth_ _ _ _ _ %2_ __ __________

x Depth to water in auger hole _ I
SAMPLE COlLLECTION~ AND PRESERATION~

Container Parameters to Preservationi Holding Container Sam~ple
Description be Analyzed Me~thod Time (d) No(s) No.

I() x X X 4 4oz. plastic DOlC Filter, HCl, 4C 28 T17 1, 5 -6 3
(S XX x 40 ml..vials (2) lOX 4*C 14 X3 X

x X 4oz. plastic CX 1Soo, 4*C 28 b1 ri

CxIX x X x 1 qt. glass/Tefl. Oil&Crease H2S04 , 4-C 28 G25
1Ix qt. glass/Tef I. Phnols 112-(04 , 4'C 28 ______

X 40 ml. vials (4) VOA 4C 14 '_"___

x x x 1 qt. glass Metals (8) Filter, H 28** fn ,.

x 1 qt. glass Lead Filter, UND3  180 _.-_".-__

X 1 qt. glass/Tefl. Pesticides 4C 403

0 XI I qt. glass/Tefl. Herbicides HCI, 4C 40 ____P___

I qt. glass/Tefl. DUr 4C 40 ..,

•I MISCEILANEOUS

x Record observations of fuel contriinition in soil.

X! Place and record nturer of [t*rrminnt location marker.

X Describe sarpling valve location.
.

.aii Am . Om A TnONS IUAT F,P -YI.~ i I , L t O C. tAI f AI D O 'G

'*ro tw, archived.

-k4lls No. MAFf-4, MikFi-6, aMd MAFB-8 only.

•*28 dnys for mrcurv, 6 rmnths for other metals. I -2
" :::i::D-2



D{YXZ AFB PiSE i iB FIELD SA4w'iE srr

bi1'" ~ Sanpling Site/Well No.: L--

Sample Location Description: SLI4Z I - t'J LAIJFPL -
ll1 ~ i Z TOL. F5 oR LJA4

rJPT, i , _E OF ErL -,.EPGEOF 5u~,IP':

Sampled by: / C t ate: L!2'/' Tim: IOL

Site CGopletion; "" ( Checklist ''

" . I:-.

-_',IN SITU HFAIMNrS

x x x x x PH

x x x x X Specific conductance 7' 06 uho/ca z . 72-2 5 "C

Ix X X Depth to water surface from casing top __ -_ _ _ _ _ _ _ _ _
- " X Volure of water purged prior to sampling ( .

x Sarple depth

x Total water depth __

- X Auger hole depth

X Depth to water in auger hole ____

SAMPLE (ODECTION AND PRESERVATION.

Container Parameters to Preservation Holding Container Sample

Description be Analyzed Miethod Time (d) No(s) No...

X, X X x 4 oz. plastic DOC Filter, HCI, 4°C 28 Tt /5'431

-1 x X X 40 ml. vials (2) TOX 4°C 14 X5 X6 '

x x xl 4 oz. plastic COD H2 SO4 , 4"C 28 .'-

x x X X 1 qt. glass/Tefl. OGil&rease H2SO4 , 4'C 28 633
r. x i  x 1 qt. glass/Tefl. Phenols H2504, 4C 28

X* 4 0ml. vials (4) VOA 4"C 14 _-.____

x} X X 1 qt. glass metals (8) Filter, IN3 28*-

-" x I qt. glass Lead Filter, KNO3  180 ,

X I qt. glass/Tefl. Pesticides 4"C 40 C I?
: -( ) X~ I qt. glass/Tefl. Herbicides HCI, 4"C 40 _ _ _"--

I qt. glass/Tefl. DOT 4C 40 _". ["

x Record observations of fuel containation in soil.
" "X'! Place and record ntzier of Fer~nflnt location rr-rker.

x Describe sa.i lin. valve location.

.;rc A, O A :.&;,'< 2- - ' -rL .Z_. -. .F4t ?A- e , yJ ,.
; % C~LJ7PZJ L~' Cbv . 7T t ,LK .' oP.f.. J& . "#-f (:._3L..' ..

**'2P da,; for rn.rcirv, 1) nwith,; for other n'talr .

D-3

......................................................... ],



M{X)Y AFB PHASE I LB FMDi SAMPE IE L'T -

Sarpling Site/ell No.: L-4
Sarple Location Description: 3Z - 1 70' LAIJ07 -

A.°°la~ ed by: Date:___ _ L 2~ L

Site Completion
Checkl ist -. .-'

i - "l1

~~x XX xX Specific conductance ..q- uiho/n @ ; ,.C( , R"C " ..

px X Depth to water surface from casing top_________________________

*x x x x Volome of water prged prior to samling___ _..____ __..___ _.__

x Sa~ple depth______________________________

X Total water depth________________________________

S X~ Auger hole depth______________________

pDepth to water in auger hole_____________________________

UX

SAMPIU )-LLECION AND PRESERVATIO"

Container Parameters to Preservation lkclding Container Sanple 4 [Z-

Description be Analyzed Method Tine (d) No(s) N1o. " " :..:,. .

() Xx X X 4 oz. plastic IXXJ Flter, HCl,4"C 28 T20. 1 /56q(0 ",*-h

X, X X 0)m. vials (2) 'iOX 40C X(3-IC 14 '4X [ " , _  .... ,.

X X X I 4 oz. plastic CX) H2 S04 , 4"C 28 ID (3[. " -

/ X X x 1 qt. glass/Tefi. OilC rease H2&34 , 4"C 28 G 2 7 1 :3...-:

x x1qt. glass/Tefi. I~wols H2 S04 , 4C 28 ______-"_

a.40 ml. vials (4) VOA 4"C 14 __-_._.

i -
x x x x x 1 ptH ls 'tl 8 iteH- f ~ V~1

I X 1 m qt. gla r purge pr i tr , to3- 180 _____

Xl I qt. glass/Tefl. Petdes 4C Cl,'4) "F--

X'1,t.gas/ef.Hebcie--.,4 4 ~~1

U x Record ohservatin of fuel ctirntiC in soil.

Xi Place and record n tr of persrvnt locatio H ng rker.
e sL 1Icripe s ling val y zeat i Mn.

Xo, X AND OoSz.VplatS CDOCJb TFi lte rJ, CI 28< t-

W': i, rdhiv-L.' '"-

X.el IxO xF-4 4 oz.1 p4Tola. 4CIO H2e4 c.C. 28LOS~ET

• *2 days for r ,rcurv, 6 rr, ths for other rr.r . V. , ""AX xyTI.)t.<L S Cls IJ0$. . 8

D-4,:...

x* 40 ml vil (4 VOA 4- 14~.f*X1~ ~ ~ ~~ ~ ~ ~ ~ .'. t.gas eas 8 ile,,* 8

. '-._ . -. -, '- .. .- . -. -. ,.. 1. q- .t .-.. g l a s s . L e. . . . _i .t r 1 " 1 8 0 . - . . , .. . . . - . . .



-- rfXlW AFB PHASE 11B FMD SA'kMLE SHaT.

S,,*Ling Siteell No.:AiL c
"'-"lc Location Description: - "

Site Completion

,Lxx x x x__x_______"-____,-__

'-" r X X X Specific condctace_____ / ___°C_________

I" X Auger hole___depth____ ___

* X Depth to water in auger hole________________________

* Container Parameters to Preservationi Iklding Container Sanple i' I

itDescription be Analyzed Method Ti___e (d) _Ns) No. "''"

I.x x × x~ x 4oz.plastic m itc.l 'T? 1"7 L_,
.. x X x IX 40 m.vials (2) lOX 4°C 14 ZT l.-.":'

XI Xl x X 4 oz. plastic OO H2 S 4 , 4"C 2-

% ~ ~ h kI r ""'

*x x xx 1 qt. glas/Tefi. Oilease 112S04, 4'C 28 G 3 I .-,

'"i X 40 m1.vials (4) Vt1A 4°C 14 .'_.'.-._

.* X l X X qt. glass Metals (8) Filter, H?9 28** M IS"::::'
,I X 1 qt. glass ILead Filter, lIhDj 180 ".-._.-.',

XI .1 qt. glass/Tefi. Pesticides 4°C 40 ___,_____-_"-

I I,.X qt. glass/Tefi. Hierbicides HlCI, 4°iC 40 ____- "

X 1 qt. glass/Tefi. DOT 4°C 40 ."-_____ ___,_

X Record observations of fuel contarination in soil. |-
i-. X:  Place and record nlTter of perranent location marker. ....

Xi Describe saTmpling value location. ..-

' . ~~~p~ 'rT H [ , p_ Sf3_ $2.- D (2,%¢-)

.* .--.-:.h..-l
• "-lls ' ;. MAW. , -* , ' 2 , ar,l ¢FB- only."" "'

**'2? dav.s for rmrc ,rv, 4 rmnths for other nvt.aIs. , "

U~ (U

D- 5

". ,.,"-- ,'-. ,' , i. ,, .,', -' *."." . -.''.--. .'..- - "-. '-'-"-- ---. "L 2 ." -. .-. . .*.-. •.* . ' .. -. . . -. .. ". .. . - . . .l1 '6'. 2.- . -. . -t t l:'S . -, - - *. c. . ,. '. .. . 2



* ~%fXWD AFB PHASE I LB FIEU1) SiAMPLE SHEET

Sarpling Site/Well No.:

Sarple Location Description:_._-_"_ _-'-_,_.

Sapled by: Date: Tim: '-

Site Cotrpletic,;S (hQe klist [ (:; -""

U

IN SITU MEASUREMENT
x~ x! x x< x xIP. "?

x x X1  x l x x Specific coductance Taho/an @ C__ _ _ _"

x Xi X1 Depth to water surface from casing top__

X X i X X Vdlume of water purged prior to saupling
Sample depth_ ______

X1 i Total water depth___

I x Auger hole depth____ __

i Ix Depth to water in auger hole___

SAkffU COLLECTION AND PRESERVATION

I Container Paraneters to Preservation Holding Container Sarple

Description be Analyzed Method Tine (d) No(s) No.

x x x X X 4 oz. plastic DOC Filter, HCI, 4°C 28 5 -6 FS

x x ix X 40 ml. vials (2) lOX 4°C 14 (5' XI16

X x X Xl 4oz. plastic COD H2 SO4 , 4C 28 _..__-__

x X1 x x x 1 qt. glass/Tefl. Oil&Grease H2S04 , 4°C 28 "- .-. '.-.

x x I qt. glass/Tefl. Pnenols H2 SO4 , 4C 28 _ ___-__

40 ml. vials (4) VQA 40C 14 "- .--'__

X X X X 1 qt. glass Metals (8) Filter, HNO3  28** _ tl."

X I qt. glass Lead Filter, HNO3  180 _ _!

Xi i Xt 1 qt. glass/Tefl. Pesticides 4°C 4 _ 40 Cz; Il Z 11"1

1 I qt. glass/Tefi. Herbicides lid, 4-C 40 _ _

X1 qt. glass/Tefl. DET 4C 40 .__.._

• * .J IU -. •

x Record observations of fuel contamination in soil.

Place and record ntrr*er of permw.nent location m-irker. -

Xi Uescribe saqEling value location.

1 -75 . -  V,. C Led -E (

arc1'vZ r, : c-

(1,t+;T N) KFrSE4AT( Kk~i]6 '11- -ll O- F0,

***," jP61.vO WTq r v O Crwith.'J f C74D

Imrczrv ~ ~rxth~ nr th~ rD-6k



, . . . .

..

*K AFB PH4ASE 11B FIFILD SA.ILE R077T

Sampling Site/Well No.: L- "

Saple Location Description: -TT L & m-ANFP i

Sar1ed by: __ _ _ _ _ _ _Date: %2 f # Time: 0J1

Site Copletion'

..-:..:,
O'n (-k

' I IN SITU hEASUREIL

x xl x x X il-

x x x x X Specific conductance __ uito/an (a .0 3 25 C

X X1 XIl Depth to water surface from casing top

-" x I, x Volume of water purged prior to snpling /- "

" x Sample depth _ _•_...._-,

X ~ Total water depth_ _ _ _ _ _ _ _ _

" Auger hole depth_ _ _ _ __ _ _
XU Depth to water in auger hole___ __

SAMLE COLLECI!ON AND PRESERVATION

Container Parameters to Preservation Holding Container Sample

eI scription be Analyzed Method Time (d) No(s) No.
j i X XX 4 oz. plastic DOC Filter, HCI, 4"C 28 "7 J 15 ! ./

X 1  X X 40 ml. vials (2) 'lOX 4°C 14

Q x x x 4 oz. plastic OD H2 04 4-C 28

x X X X I qt. glass/Tefl. Oil&Grease H2S04, 4"C 28

. I x 1 qt. glass/Tefl. Fenols H2904, 4°C 28 ___

X* 40 ml. vials (4) VOA 4°C 14 _. •..

X xI qt. glass Metals (8) Filter, H Y 3  28* I?

" ." I qt. glass Lead Filter, IHN3  180 ..

X, 1 qt. glass!Tefl. Pesticides 4"C 40 C r

X , 1 qt. glass/Tell. Herbicides FICI, 4°C 40 _ 3
I qt. glass/Tefl. DOT 4"C 40

- , ,MIt'JAN ThUS .

x Record observations of fuel containation in soil.

P ace and re:cord ntrrier of permnent location m-Irker.
X [ scri, saz-ling valve location.

x:.. ,~:ff~§~f j C T ~ V Y .C IJJ ,-.,.-

- .. .-. -

* "C t *.'~, .v a ,r r .rc-:. .- .6 , ,nth,; for t h.. * r . .tals. D-7

"'" "-" " .. . " " " "



!fXY-YY AFB PHASE 1I IE. = &k4PL 907Y

Z
Sampling Siteijell No.: L-6
Sample Location Description: S -TU 1 ,.., iA4/f - *- .

Site completion
Ch ekl i st_,,. "- ,.

d U

I-N SITI) UEA. L ,2I," -'
. x x x x x o &- u:

i x x x! x x Specific conductance ( u ilo/cn C ( " C 2 =

X X! Depth to water surface from casing top_ _ -________
X X ( X X Volume of water purged prior to s'nT'ling C0 '

xi Sample depth ___A____.-..___._-

X1 Total water depth___
X Auger hole depth _ _"-__ _ _.__ "_

Depth to water in aTger hole -

SAMPLE OIIECTION AN PRESERVATIR- "

I Container Paraneters to Preservation liding Container Sample
Description be Analyzed Method Tim- (d) No(s) No.

) X x x 4 oz. plastic DOC Filter, HCI, 4°C 28 TIO /5"___ "
"X X X 40 ml. vials (2) TOX 4-C 14 XT 0

(-X I x x 4 oz. plastic OD H2SO4 , 4C 28 .

X X x x 1 qt. glass/Tefl. Oil&Grease H2SO4, 4C 28 G2.q"

x x I qt. glass/Tefl. Phenols H2 S0 4 , 4C 28 _ _- ___

X* 40 ml. vials (4) VGA 4-C 14 ,"-

X) X1 X 1 qt. glass Metals (8) Filter, HIO3  28** Mr ".

X qt. glass Lead Filter, HIO-3  180 _ _.-

rT ! 1 qt. gl.ss/Tefl. Pesticides 4°C 40 C ____....

X" i qt. glass/Tefl. Herbicides HC1, 4°C 40

1 qt. glass/Tefl. DWT 4°C 40

x Record observations of fuel contamination in soil.

x Place and record nudx-r of permwent l(-at ion n-irker.
X! escribe sampling value locati--.

c* 71A t0.SRVA.I, s l) T1 _ , IZLIK, ( /'iJ l. NZ) OOZ . .,..'..-

* *'~()~w ~rj *V..d

* I I-s No. Tr-,4, Mi\Fl-, arvi MAVB-8 only.

**2F days for nrcurv, 6 ntnths for other Tnqals. D-8



* .- . - r' ' - r -.- r

.K)' AF. PMASE IIb FIELD SAMPLE S11.-.
~L

. . Sapling Site/Well No.: L9 p - 1
Sample Location Description:____ __

&VrPled n: P /LJGT J C Diate: ' f2 /Ice Ti m.:

Site -x-pletion

I_:--

________K __ IN SI-T SRJTSM

x ;Cxx x x x r" T._ "5_

Xi _ X X X x Specific conductance \'21 tiroian ( t ' 7 5 L
i X[ Q x X1 Depth to water surface from casing top , .,/(,,! ,, t , Od / . .

.I x X i X VoluTof waterlrged prior to sampling

* ~~x Saple depth___________ _______

x Total water depth______________________________

Sx Aug4;er hole depth

x Depth to water in auger hole__

&.%IPLE COLLECTION t xD PRESERVATION

I Container Parameters to Preservation iolding Container Sa-ple

"'Description be Analyzed Miethod Time (d) No(s) No.

X (-X X x x 4 oz. plastic XXC Filter, FICI, 4°C 28 . .'T S3

x " X X 40 mi. vials (2) TOX 4-C 14 IT)cj(--
X X 4 oz. plastic ODD H2 4SO, 4C 28 ) tO

x Xi X X X I qt. glass/Tefl. Oilbrease H2SO4, 4°C 28 G3 0
"! r X x 1 qt. glass/Tefl. Phenols 12)04, 4°C 28 P

X* 40 m!. vials (4) VOA 4-C 14 -.-__

1 X, X X I qt. '..q Metals (8) Filter, R 33 2R?* _-

I:::: 7-'". ; X 1 qt. T Iass-'", lead Filter, ItN 3  180 . ._ _ _,

X! XT 1 qt. glass/Tefl. Pesticides 4°C 40 _-

XT I qt. glass/Tefl. Hterbicides C1, 4°C 40

X 1 qt. glass/Tefl. DT 4-C 40

x i Record observations of fuel crwta-naticn in soil.

x; Place and record ntrixr of pernm.iant locaticn mrkor.
"X Describo sa-')ing. Vwle location.

-I

°.1 1.l r;). MF"h-4' '1 or- v.

"r *-'P, dv; for rrirv, ' rruths fr ('h0 ritals. )-9
P

*5**.~* . -. .. .... .... ... .... .... ...



"I- . . . - ,A.. -r.- ._....

'IMY AFB PHASE IlB FIELD SAJ4'UF SHEET

Sanpling Site/Well No.: L-? -2.

., Saiple Lcation Description:"- _"-__-"

Sa~ldbT __ __ _ __ _ Date: L22 -Tn ~ ~ fif

' Site Corpletion"

'- i I ":

* r.J

* ~~IN SITIJAUPSl

-- x X X pH 6.0

x x x X X Specific conductance VfUL? traiho/cn @ * ' C

x x Depth to water surface frxn casing top ) I

x L x X Volume of water purged prior to sanpling -4 e ,- ,

x Sample depth___

x Total water depth_ _ _ _ _ ___ _ _

x Auger hole depth_ _ _ ___ _

x Depth to water in auger hole_ _ _ _ _ _ _ _ _

SAMPLE (OEMON AND PRESERVATION

Container Parameters to Preservation Holding Container Sanple

Description be Analyzed Method Time (d) No(s) No. -.

x x X X 4 oz. plastic DOC Filter, HCI, 4"C 28 -I--Z

X1 x X 40 ml. vials (2) TlX 4"C 14 X-2.3, X-..

x lX x x 4 oz. plastic COX) H2 sO4 , 4"C 28 O-._ '

x X X X 1 qt. glass/Tefl. Oil&Grease H2S04, 4-C 28 G-C7

,x I qt. glass/Tefl. Fenols H2 .S4 , 4°C 28 '-2.

"XI 40 ml. vials (4) VtDA 4-C 14 ".-"___'"

x x x X I qt. ss. Y Metals (8) Filter, NO3  28** t\-A -

x 1 qt. g ass .pk-'n Lead Filter, HN03  180 -'-" .'-'-'-"
x X1 1 qt. glass/Tefl. Pesticides 4"C 40

Xl i qt. glass/Tefl. Herbicides HCI, 4°C 40

-"X I qt. glass/Tefi. DT 4"C 40 ._"

- i SCE US.

x Record obsetvati'.r . of fuol ccxtir-in.t ion in soil.
x1 Pace and record n•'er of p-±rmvvnt location 5mirkcr.

Decrb sxrpling v'4e locat ion.
L~x

.*: fl'fV-S AND __ DeiATl be. s li c h . ,.,. ..;.Q ,

*To , archived.

tlells No. MAF'-4, AFB--6, ari MAIY~-8 only.
*28 days for m rcury, 6 mrr ths for othr r 'tals.

D-.l*...* * . . .



M3ODY AFB PHASE IIB FIE.) SAMPILE 'I.

Sanpling Site/Well No.: _____ -

Sample Location Description:

Sa~led by: __ _ _ _ _ _ _ Date: Tim: _ _ _ _ _

Site Completion

-.-. xx

Ir - .0 S-

- _______IN1SITU MEASURE-1EXT

.Xi 1 x, x x X Specific conductance c ixho/cm@ 2 * 25 C

X Depth to water surface from casing top 3 1 ,/ " -
x! x x X Volhre of water purged prior to samrling_ _ _ _ _ _ _

X Sarple depth

x Total water depth

x Auger hole depth_ _ _ ___ _

x Depth to water in auger hole
" I SAMPLE COL ECTON AND PRESERVATION

* I Container Parameters to Preservation Holding Container Sanple

* Description be Analyzed Method Tim (d) No(s) No .

X, (OX X X 4oz. plastic DOC Filter, HC, 4°C 28 T
X, X X 40 ml. vials (2) TOX 4°C 14 X2_ 2

x x X 4 oz. plastic COD HiS04, 4°C 28 '"'"

"x "'- i X X X 1 qt. glass/Tefl. Oil&Grease H2 G04, 4C 28 3-

_ 11 x I qt. glass/Tefl. Pnenols H2S04 , 4°C 28 P Le

" - X* 40 ml. vials (4) VDA 4-C 14 A'7.'-7:

X X 1 qt. g1vs k, Metals (8) Filter, ID 3  2R8* r . . -
1 ssIX qt. gIas s-- Lead Filter, HNO3  180 _____ '. _

X: X I qt. glass/Tefl. Pesticides 4°C 40 _

1I X I qt. glass/Tefl. Herbicides HCI, 4 C 40 
:"

"X]  I 1 qt. glass/Te'Pl. DOT 40C 40 ""--'

x Record observations of fuel contam-ination in soil.

x' Place and record mtrer of pernmvnent location rmrker.

.', - X: Describe sarpling Y&Ive location.

IV.°

tw-II No. MJI4, arci KVFi-8 011ly.
j | **2, davs t,r rmrcutr', 6 rmnths for othe)r Ttals. D-11

*• . . .. *. .

" 1 - °- ,. . *~ . " o .. - . .- . . . . _ : • - - - . ; . . • . . . . . . . . . " .



.'iX)DY AFB PHASE lIB FIELD L xr ". '

Sampling Site/el1 No.: LP-4
Sarple Location Description:_ _ _5__ _ _."__ _ _ _ _ _ _ _"

Site Copletion"
Z .. %

-- 1Z. L 25"
-: IN SITUVEASLM-E2'TM

X Specific conductance LIC CI uffio/an (2- Z f 25- -

X pedepth -fr-,X Depth to water surface f casing top____ ____ ___
xVolmieofnwater purged prior to satpling IKdn /r-

XIx X_ C1 _ _ __11L_ _ _

Sanple depth_______________________________________________

x Total water depth_____________________________

x Auger hole depth_____________ ________

x Depth to water in auger hole________________________

container Parareters to Preservat ion Hlding Container Saxiple

Description be Analyzed Method Tiffe (d) No(s) No.
XI (_ x X X 4 oz. plastic DOC Filter, HCI, 4C 28 -- 2 L5 J/

X. x X X 40ml. vials (2) TOX 4-C 14 X-2;, -- -"'

ix x{ x 4 oz. plastic O) H2S04 , 4*C 28 0-2

x x X X 1 qt. glass/Tefl. Oil&Grease H2SO4, 4°C 28 G-"

Cx X I qt. glass/Tefl. PenIols H2.04, 4°C 28 --3

.I_ X 40 ml. vials (4) VOA 4C 14 ,__.

X~jX x 1 qt. s letals (8) Filter, Im 3  28** C-V _-_.-_

X 1 qt. glass A- Lead Filter, KNO3 180 _""

X, XI 1 qt. glass/Tefl. Pesticides 4*C 40 __ __-_

X I qt. glass/Tefl. Herbicides HCI, 4°C 40 _'_ -7-_-__

X I qt. glass/Tefl. DOT 4°C 40 ' _"_-___

MISCELIAWMfUS . ' "-'"

I x Record observations of fuel contamination in soil.

X Place and record nufdfer of permanent location mnarker.

escribe sampling a4ve location.

C P14krS AN T ONSEWATICNS ',, . - * I, \ V , " , ' -

* To h, ardciv,,i.

1e lls No. MAFW-4, WJI-6, arl FKF'-8 onlv.
*28 days for mrciirv, 6 m-mtts for othor rtals -12

, . •. . . .. . .. . .. . . , . .D 12. . , • . - • "1 . . . ..



MODY AFB PHASE liB FIELD SABLE SH1= _

I, ." 'Saapling SiteA/ell No.: LP? -.
Sanple Location Description:_____ __

Sampledbv: I-,C ' Date: /Tim: ? l b

Site Completion,

-i W

IN SITU EASUPR0M01S

X. x x f x_ _ __ _ __x_ _ __ _ _ __ _ _ __ _ _

X1 .x' x x Xj X Specific coniductance urho/an R 2.C

x x Depth to water surface from casing top L C10 7.
x x x X Volume of water purged prior to sampling

X Sample depth______

x Total water depth_ _ _ _ _ _ _ __ _ _ _

_ % • .•"x Auger hole depth

x Depth to water in auger hole___

SAMPLE OD ON AND PRESERVATION.

Container Parameters to Preservation Holding Container Sample
Description be Analyzed Method Tiire (d) No(s) No.

.X x x 4oz. plastic DOC Filter, HC1, 4°_ 28"

*t X I X 40 ml. vials (2) TOX 4°C 14 x q ,(2b I
, x x 4 oz. plastic OD H2S04, 4-C 28

-X X 1 qt. glass/Tefl. Oil&Grease H2S04 , 4°C 28

c.1jiX I qt. glass/Tefl. Phenols H2-S4, 4*C 28

X* 40 ml. vials (4) VOA 4"C 14 ".___'.".

., .X X 1qt. g-1assp .. ,oc Metals (8) Filter, HN 3  28** M 3 --

,I x I qt. glassQpl-c Lead Filter, R"93  180 ,._ _ _"

x X 1 qt. glass/Tefl. Pesticides 4"C 40 L
SX1 I qt. glass/Tefl. Herbicides HCI, 4°C 40 _ ..

X I qt. glass/Tefl. DOT 4"C 40 .,_.
"I -

• -, ' M ISCEIJANEUS .

x Record observations of fuel contiy . t;rcx,, f;,-;iI.

X1 Place and record ntnir-er of fwTNrvnnt location avrker.
LL 1A Lx Describe sapling val.e location.

CIS ANI) ONRSE ATIONS >tJ~A[ r2,, kA, 5I..A, r2'4. ____ "-

"ro h., archiv,-t.

tWells No. MWAF-4, MA T-6, and MAFB-8 only.

_ **28 days for m-rcurv, 6 nrmths for othor rn-talk.
r.. . . . .**.D-13



,1ToX' AFB PHASE I F, FIELD SAkLPL ' '

Smpling Sitenell No.: ________

Sanple Location Description:_ _ _ _ _ _ _ ___ _ _ _

&-.ried b,,: /) /L GT 3)C Date- 4 7A2 7j q Timr: 125- -/3 10

x 'x ; x~ x x x 1  3 . ...P5tf :T R :W7" -: .,.
(-Z INST ESIE07

x X X X x Specific conductance 3C i.o/can @ . V 4 , 2
x x Depth to water surface from casing top 5' Z
X X1 X Volure of water purged prior to sampling 6, ,.

x Smple depth _ _ _ _ __ _ _ _
x Total water depth

X Auger hole depth ___ ___ __ _ ___ __

x Depth to water in auger hole

SAMPLE O0D( E ON AND PRESERVATION

Container Paraneters to Preservation 11olding Container Sa~ple
Description be Analyzed method Time (d) No(s) No.

X . X X 4 oz. plastic DOC Filter, HCI, 4"C 28 T "

X X X 40 ml. vials (2) TOX 4°C 14 X27Z

X XX 4 oz. plastic COD H2904, 4"C 28 DZ
X X qt. glass/Tefl. Oil&Grease 282 04 , 4C 28

1 1 qt. glass/Tefl. Phenols H2S04, 4*C 28 -.j

X* 40 ml. vials (4) VOA 4"C 14 __...__.

X I qt. .glas \- ,-Metals (8) Filter, UNO 3  28** 2__. .'7_

X 1 qt. glass f'-hc Lead Filter, 1NO" 180 ""_"_""

X x I qt. glass/Tefl. Pesticides 4°C 40 __

X I qt. glass/Tefi. Herbicides HCI, 4"C 40 _ _"

I qt. glass/Tefl. DUT 4C 40 _.._

_ _SC_ _ _ _ _-_S_. ,

X Record observations of fuel contanination in soil.

X Place and record ntber of permnot location m-arker. L:
X1 Describe sapling malw location.

, _Xft .NDO.SRATOS A * .' " y ; O ;7 '.-'

* ,Vlis N. MAF--, M.'W-6, a, l MAFi-8 only.
**2P days for rrcury, 6 rmrnths for other mtals. "'1"

D-14
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!-."" rrY AFB PI.AS I B FIEL) SMPL SI a-

S,.pling Site/4ell No.: LeP-SW i ( r'-. ,

Sriple Lcat ion Description: . .. L v-'I\' I

Sled by: AK JDate: TIM: L3 4f 5:

Site Completion'-" ~Checklist J:"

___ IN SITU .EEASI. J...S

X I X X Specific conductance Z uao/c @ Z 2- C C-

x x Depth to water surface from casing top _ _ _ _ _ _ _ _ _

. x x x X Volume of water pirged prior to sanpling UIA

x "1 Sarple depth S t-- FA C-.

x Total water depth "T3 FT.
x Auger hole depth _ _ _ __ _

x Depth to water in auger hole

,.I- SAM(x)LE C ODCON AND PRESERVATION

Container Parameters to Preservation Holding Container Sample
Description be Analyzed method Time (d) No(s) No.

.X X X 4 pz plastic DOC Filter, 1CI, 4°C 28 T?,__, LZ
X X X 40 ml. vials (2) TOX 4°C 14 )"

x x X x 4 oz. plastic COD H2 S 4 , 4°C 28

X X X X X 1 qt. glass/Tefl. Oil&Grease H2 SO4 , 4°C 28

"Xx 1 qt. glass/Tefl. Pnenols H2 S04 , 4°C 28 P1 10 '

" "X* 40 ml. vials (4) VGA 4-C 14 ___'_"

x xi (x x 1 qt. gl.s Metals (8) Filter, HN03  28** tlJ f q 1 3 -_

-"X I qt. gRlzas ehL Lead Filter, 1H) 3  180 "_"

X Xt 1 qt. glass/Tefl. Pesticides 4°C 40 _--

X? I qt. glass/Tefl. Herbicides HC1, 4°C 40 "_ _ ..

X1 1 qt. glass/Tefl. DT 4-C 40 " "."

x Record observations of fuel contarunration in. soil.
* ,j Place and record nuter of permanent location marker.

_____ -- X Dsrb samp~ling valve location.
* (X~'TS~ tW) ONSEW~ATnwNS 6k i LIALV 6 <f L. 4) ALG

-- Lj, I I % .**&', -

",_______ I IsN.Wlad f S--*a C I

*X SWET F610-727 7A 1 : 1;

A L -4 r i. .C



KM AFB PHAS.- IIB FLUD SA.,UILE SHEfr -

S.riling Site/Well No.:t_.,O -SW/ "1'.

~ ,*,--i .% ,L-tSauple Location Descripticon:

Sampled by: Date: Tim: _-_ _,

Site CoWpletion
""" Oaeck list"- "-

t- ~IN SITU MEASUP ' ''
x x x x , x x pH-"

X X X X X Specific conductance Ltn'o/CM ( *C i '

A.-' .. -'*h

X x I x Depth to water surface from casing top__ _ _ _x x X X Volhre of water purged prior to sapling_.-..__ _.._

x Saple depth _ _-:_ _-__ _

X Total water depth_ _ _ _ _ _ _ _ _ _ _

x Auger hole depth_ _ _ _ _ ___ _

.r. -  x Depth to water in auger hole_ _--__t_

SAMfPLE COLLEMON AN PRESERVATION
Container Parareters to Preservation Holding Container Sample .

9 Description be Analyzed Method Time (d) No(s) No.

x XI XXx 4 oz. plastic DOC~ Filter, HCI, 4*C 28 7 1237
X1 X x X 4 0 ml. vials (2) 'lOX 4"C 14 X65. XLe1

X x x x 4oz. plastic O H 2 50 4"C 28 .ig

X X1 X X X 1 qt. glass/Tefl. Oil&Grease 12s04, 4°C 28 G 1 "

1 qt. glass/Tefl. Phenols H2SO4 , 4"C 28 P 10

X 40 ml. vials (4) VQDI 4*C 14 _ ____

x x x X l qt. glass Metals (8) Filter, IN03 28* MI __"."'

X 1 qt. glass Lead Filter, HT40 3  180 ______ ____

Xi x~ I qt. glass/Tefi. Pesticides 4*C 40 ______ ____

1 qt. glass/Tefl. Herbicides HCI, 4"C 40 "_ -----

X! 1 qt. glass/Tefl. DoT 4°C 40

I-fSCEL1AWMS

x Record observations of fuel contarination in soil.
Place and record ntrnber of permanent location narker.

X -ecrib sa'jlir4" ,al, lcn.ation. .. -

*To N? archivd.

NI eIs No. MAFF,-4, MAF-6, andf M'A~i-8 only.
**28 days for ry.rcurv, 6 rmwths for other nrals.

D- 16 1
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4)MDY AFB PHASE IIB FIEL) SAMIPLE 9-U7

Sampling Site/Well No.: PF -SW I

Sample Location Description: C "

Sam-pled bryr: __ _ _ _ _ _ _ _ _ _ _ Date: _ _ _ _ _ _ __ Tine: _ _ _ _ _ _ _

Site Coapletion

.-. -.c, £ .. :
(he,

'"__IN SIl~d MEASJJRF1E S ". :
ri XU X1 X.~~j

*x x x x X X Specific conductance KTho/an (8 C_-..'-'_._ _

x x X Depth to water surface from casing top_ _ _ _ _ _ _ _

'*; X x x x Volume of water purged prior to sanpling - - -

x SaTple depth_ _ _ _ _ _ _ _ _ _ _

x Total water depth _ _ _ _ _ _ _ _ _ _

["" X Auger hole depth_ _ _ _ _ __ _ _

X Depth to water in auger hole_ _ _ __ _ _ _ _

'" SAMPLE O(I=ECTION AND PRESERVATION

" I Container Parameters to Preservation Holding Container Sample

Description be Analvzed Method Tine (d) No(s) No.

x x. x x x 4 oz. plastic IDO Filter, HCI, 4"C 28 _-" _"_-"

x x x X 40ml. vials (2) lOX 4°C 14 )(6q X7) 15'6 "

. x x xt 4 oz. plastic ODD H2SQ4 , 40C 28 __'_-__.

x x x x x 1 qt. glass/Tefl. Oil&Grease H2SO4 , 4 C 28 ____.___-

X1 x I qt. glass/Tefl. Phenols H2S04, 4"C 28 P6
X X X 40 ml. vials (4) VOA 4"C 14 _-_-'___

x x X I qt. glass Metals (8) Filter, HN03 2R** ___-__-

x 1 qt. glass Lead Filter, HO3 180 "".-_"'-""

X1 x 1 qt. glass/Tefl. Pesticides 4"C 40 _ _'-_

X I qt. glass/Tefl. Herbicides HCI, 4"C 40 _ _--__-

. I qt. glass/Tefl. DU 4"C 40 ,_"-_-_.-"

MfISILLANBOUS

- X Record observations of fuel contaninat ion in soil.
i Place and record number of Fxrrmwment location mairker.:i[. . . . __ _i-_X- Describe sampling value Location.

L -- _t t 'Z- o.5 ,1 OF o/59-/)vv..

.P7:.. Th 4.:PC:?C1.:(::7-L .L/J

.6 - TO VOcL. Yo ,^I EAC (X ' o)

t*vlds or. MATr , arxi MAFi-8 only. S"KtU /l s.F CZ
**2R days for im'rctirv, 6 tm-xths for other rn~tals.

D-17



MOODY AFB PHASE 113 FIFli1) SAMPLIE SH~

Sampling Site/Aell No.: ___-_

Sample Location Description: .,. , . . ... ,

.' -7

Smu Ied by: __ CDate:__Z

Site Corpletion-. Qeck is ,-. i::

V II *. "

, i i ; , IN SITU MEASLM-%fENTS -.

x x X) x x x PH

x x x x x x Sr.cific conductance tzuho/an @ 21-5 20 @ Z "C
x X Depth to water surface from casing top I

X x x X Voh~ne of water purged prior to sapling_ _ _/_ _

,". Sarple depth L 4 CE
I X Total water depth -' . FT.

"- i x Auger hole depth__

X Depth to water in auger hole__

SAMPIE COU ION AND PRESERVATICN

Container Paraneters to Preservation Holding Container Sanple
Description be Analyzed Method Tire (d) No(s) No.

X;X x X X1 4 oz. plastic DOC Filter, HCl, 4*C 28 -3 [ "

X x x 40 ml. vials (2) lOX 4"C 14

xi X!'X x 4 oz. plastic 0XD H2S 4 , 4"C 28 D17
x x X X x I qt. glass/Tefl. Oil&Grease 12804, 4°C 28 G I-

x Kx 1 qt. glass/Tefl. Phnols H204, 4*C 28

X7 40 ml. vials (4) VOA 4 C 14 ,:..v..

x x -x X 1 qt. glaes..,-t Metals (8) Filter, 1403  28** fVJ -.7_____,_

x 1 qt. s6s9'- -  Lead Filter, M403  180 __

x Xj I qt. glass/Tefl. Pesticides 4*C 40 ':

{ X1 I qt. glass/Tefl. Herbicides HCI, 4*C 40

1 qt. glass/Tefl. DT 4"C 40 __

: ~MI SCEI AhTZUS .

3 Record observations of fuel contamrination in soil.
cx j Place and record ntber of p(rrmawnnt location marker.

X Describe sarpling va4i* location.

Ck'"+N" ANT) ONE ,VAT'IJ SA ,. (41 ,.- "

*Ii- '- . , r ,.: 
.-,

K: .. ,fiv< I':/; LU-': -K.1."""J- 4" .ILC:

r.,lls tkN. MAW-.-, .\-b-6, and KAFW-8 only.
**28 days for r,.rciirv, 6 rmths for other ntalk. D-

D-18



,F. - ';° ' r . . . . . . , . " .. _ ._ c.iw *' . u'w -v° -: \ .. . -, , .- .r-. -- - , . -- ,,

MIDY AFB PHASE I IB FIELD SAMPLE SJ.'T

Sarpling Site/Well No.: UP -5w 3
Saple Location Description: .. _ .. ' -

I ~ Sr I c~ki by:_____ _____ Date: &L /'i Timr: (20

Site Conpleticxtie U ..f o

-4 U~ (fI IN SITU MEASURLM-S- CU- - .? :J

x x x x x PH +
. x x X X X Specific conductance _ uTho/cn- ZOC *C

x x x Depth to water surface fromn casing top_________________

- x x x X Volune of water purged prior to sarpling _J/__ _"__"-

Saiple depth SWFA CE
Total water depth T- 2 -T

X Auger hole depth

. X Depth to water in auger hole___

SAMWE WOLLEMO AND PRESERVATICN

"" 1 Container Parameters to Preservation Holding Container Sample

Description be Analyzed Method Time (d) No(s) No.

x x X X 
4 oz. plastic DOC Filter, HCI, 4*C 28 --3J

xi x X 4 0 ml. vials (2) TOX 4°C 14 X'-' S.

".x x Xl 4 oz. plastic (OD 112 SO4 , 4C 28 .

x xx X I qt. glass/Tefl. Oil&Grease H2S04, 4°C 28 G I
x I qt. glass/Tefl. Pnmols H2SO4 , 4C 28 Vi

X* 40 ml. vials (4) %A 4°C 14 -_..__-. .

x x X X 1 qt. glss PsL Metals (8) Filter, HNO 3  28* P1 Ic _ .__-__

x I qt. g1ass6r,, Lead Filter, H\03 180 '___ -_-

X X 1 qt. glass/Tefl. Pesticides 4C 40__

X1 I qt. glass/Tefl. Herbicides HCI, 4C 40

XI I qt. glass/Tefl. DDT 4°C 40.__ _ _

x Record observations of fuel contanination in soil.
* Place and record ntiT&er of permanent location mrker.

"X"ii x Describe sarling v-hie location.

c-rsANJ) OFSERVATICS NI .. .i > . -, ' c " .. > ."
... . '"-,' ' .L.,7J,( P 1~ fCt<LiT C~A)L6Lt 7dT-m . 71._C,5

, 1 I- l. IFB-4*, 4A%'Y-#4 , a-it M.Fli-8 only.

S .*2 days for nrorv, 6 mximths for other rm-tals.

-"." _. - " ,_ .'_- - . . -.," _ -. - -'- , - '. '. . '.. . .'' '.. -. ..



W"-- CWTV Wnw.

M AFB PHASE IIB FIELI) SAWLE SHEEr

Sampling Site/Well No.: LPP- SW 4 .4-e

Sample Location Description: ,..L, y q . ,

. 1 ed by: r P j C Date:. , 3- Tim:"

"*' Site Conpletion

i 1 _ I s-

R 23

x x x x x P .".. .

X X X X X X Specific conductance L Qj ho/ana Z/.S a -25C
x x X Depth to water surface fron casing top_ _ _ _ _

x x x X Volume of water purged prior to sampling _JiA_.

Sample depth &LL.-FA_.

Total water depth 3 3 F-. "
SX Auger hole depth de t _ _ _ __ _ _ _ _ _

X Depth to water in auger hole-___

SAMPE aaECT=cN AND PRESERVATIN

Container Parameters to Preservation Holding Container Sanple
Description be Analyzed Method Tine (d) No(s) No.

x x X 4 oz. plastic DO Filter, HC, 4*C 28 T/7 15 Z '
xi x X 40 ml. vials ' . . 4°C 14

x x x 4 oz. plastic COD) H2 s 4 ,4*c 28

x x X X 1 qt. glass/Tefl. Oil&Grease H2 SO4 , 4"C 28 &"

SX1 1 qt. glass/Tefl. Phenols H2S04, 4"C 28 F 8
iX 40 ml. vials (4) VOA 4°C 14 

..
___

X x X 1 qt. gls~f(,, Metals (8) Filter, HNO3  28** / 3"'
.- I X I qt. glassp Lead Filter, RID3 180 "- .-.--

X: X1 1 qt. glass/Tefl. Pesticides 4°C 40 "'"

X I qt. glass/Tefl. Herbicides HCI, 4°C 40 _

X1 1 qt. glass/Tefl. DDT 4°C 40 .__

i SCEIUAN x)US

] X Record observations of fuel contamination in soil.
.C- / Place and record number of permanent location inirker.

,X Describe smpling *ale location.

" i'o b, a rcihiv, !.,- " .? -

t.ells No. MAFh-4, HAFW-4, arrt MAFtM-8 only.

**28 days for m'rcurv, 6 mo-nths for other rWh>tals. D-.20 *
I~i~r~lrV



.{X)DY AFJ1 PlASE IIB FIELD SABLE .

Sampling Site/1Aell No.: N9 L- .
;, ,- Svple Location Description: -- C c ' .." i: - '- v.. ,.'.

~ * Sp IIedbv: J& 7- Date: L2. f4Tire: Cj

Site Carpletion - -

Checklist "--

%

LN SITU MEASUJRMkE4S

X x x x { x PH 3., _ _ _.__.._

• . "- X X X X /X*') X Specific conductance_3___/

6,x i x x xl _______x_______________@X! X! X Depth to water surface fromn casing top

X; x X X Volxme of water purged prior to sanpling -

I X Sanple depth_____

X Total water depth_ _ _ _ ___ _ _

.A Auger hole depth -"..

i 1 , Depth to water in auger hole 2 .

ii SAMPLE %xf ECU ON AND PRESERVATION

* Container Parameters to Preservation Hliding Container Sanple

, Description be Analyzed Method Time (d) No(s) No.

X X X 4 oz. plastic D0OC Filter, HCI, 4°C 28 - /5653
x x x x 40 ml. vials (2) TOX 4*C 14 _-.-._._

Ix x x 4 oz. plastic O D H2S 4 , 4"C 28 )-5

Ii X X X 1 qt. glass/Tefl. Oil&Grease H2S04, 4C 28 G -V3 k

1 X- I qt. glass/Tefl. Phenols H2 S04 , 4"C 28 .

40 ml. vials (4) VGA 4°C 14 '/-"

X X X 1qt. glass Metals (8) Filter, HNO 3  28"* ______"""

1. qt. g esss Lea Filter, HN03  180 LA

X! X1 1 qt. glass/Tefl. Pesticides 4°C 40 _

IX I qt. glass/Tefl. Herbicides HCI, 4"C 40 '."" "-

X! I qt. glass/Tefl. DDT 4*C 40 ""

fi SGIIAFXXS

Record observatiors of fuel contanim-tion in soil. 3
x Place and record nu-rber of perminent location marker.

X Describe sarpling *&4W location.

* ()IffNFgS A' ) O, E~ATfl ,.' N', ,.-; _ ,< " % -.- ... -:- ,, : I  ' '-

- ___,__ 't, - -- . . %.. . .

** 2F d:avs for rrrcir',, 6 rrmthr for othrr rntnls. D-2 _

D-2



.M- f AFB PHASE lIB F1ELD SMPUiLE { 1a-Y
I

S .-rpling SitebWe ll No.: N'POL-2 • '

*&eple Lacatico Description: - , "

S..r1 yr.d : ,. -_-d Date: T. TiM,! '_-_ _" -

Site C .Wplet ion

LI e . Ii

-2 -t! -~~-

,- ___-________ . LN SITU MEAeiao~ms

x x ! x xX C-, x P 3.7
x X~ X X A-x X Specific conductance 22- uto/an 2--2 7 --5 C

x xX Depth to water surface from casing top

X ' X Volne of water purged prior to sapling_ _ _ _ _ _'_

X1i Sarple depth______________________

xi Total water depth_____
Auger hole depth -1X.Sc.

i Depth to water in auger hole, -2.O

SAMIE C01OUTiON AND PRESERVATON-

Container Parameters to Preservation Holding Container Sanple %
Derscription be Analyzed Method Tine (d) No(s) NO.

X: x x X 4 oz. plastic DOC Filter, HCl, 4*C 28 T- 2Z Z____ .- "

x X. x X 40 ml. vials (2) TOX 4C 14 ______.__

X X X (i. 4 oz. plastic (D H2 ;0 4 , 4°C 28 y9 22

XI  X X X X 1 qt. glass/Tefl. Oil&Grease H2 S0 4 , 4°C 28 C'- -

X x I qt. glass/Tefl. Phenols H2304, 4C 28 ._

XX 40 ml. vials (4) 4C 14
X1. VOA b- --- -----

x x I qt. glass Metals (8) Filter, }033 28**

• 1 qt. glass Lead Filter, HJ3 180 f" - /'

x X+ I qt. glass/Tefl. Pesticides 4°C 40 -

1 qt. glass/Tefl. Herbicides HCI, 40C 40 . ....

SX! I 1 qt. glass/Tefl. DOT 400 40

MI~ SCEI!ALVMUS
- -I .

y X., Rocord observaticr, of fuel c trmn.'qtion in soil.
Place uid record Mrrier of perminvnt location rrker.

X; Describe saling v@4iw location.

CXtTlOfFS ANT) OSEWVATIOGS P . / j ,' h 'o .-. " ,"

11'o. Mtd-th -- F"B4, anaii n' " only.

. .. .-.

• *28 days for nrry, 6 rmi,. for Orhor ,,t ak ..
D-22



nMc),,y AY-B P1'A,-E ni s F iE ALE sirr

Saipling Sitebkell No.: VA AFS "

14r~le Location Description:

Sampled by: k scrpt.on Tim: -

," ~Site GCoplet ion %,

,____ j, 1
! P11 -7.c

X X X t] Dpth to water surface fromn casing top___________________

."Xx X X {X Volume of water purged prior to sanpling -- " .

X Saaple depth____ _
I Xi Total water depth_ _ _ _ _ _ _ _ _

IX Auger hole depth__ _ _ _ __ _ _ _ __ _ _ _

' X Depth to water in auger hole _ _ _ _ _ _

.. F. S-MPLE (OLLECrI AND PRESERVATION
. Container Parareters to Preservation Holding Container Sa'rle

I- Description be Analyzed Method Tine (d) No(s) No.

-I X X X X 4 oz. plastic DOC Filter, HC1, 4C 28 ',_ _ _ _ L-""-
Xi X X (i 40 ml. vials (2) TOX 4°C 14 1 _ , 0

" .] x x x X 4 oz. plastic COD H2S04 , 4°C 28 ________

x "" X X I qt. glass/Tefl. Oil&Grease H2S04, 4C 28 G______-

+. x x I qt. glass/Tefl. Phenols H2S04 , 4C 28

X* 40 ml. vials (4) VOA 4*C 14 .-____

Xt X! x 1 qt. g}se,' . tals (8) Filter, ID403 28** -- "

*. ' - , X I qt. gless i -, Lead Filter, IiaO3  180 -"_'.

X I at. glass/Tefl. Pesticides 4°C 40_ _ _ _

1 qt. glass/Tefl. Herbicides HCl, 4°C 40

X1 1 qt. glass/Tefl. DOT 40C 40 "+ "

- Record obser-iaticiis of ful cct -(ir' t i f in i.
• y Place and record nrfr of rrn+-ent locantir m-irker.

•, Fescribr2 s, ling ' i2 location.

.. 'f_ _ _.AN".) ' , , .. .. F1" ..

I + 'i ' . MA 3b--'4, ,WY -6, ar+ t .AF+-l on y -"

rr nrctrv, 6 rnriths for other m-tals .
D-23

L>



',EODY AF PHASE IIB FIEn SA4LE q1"yr

Sampling Site/Well No.: M Ar- er' ,

Sample Location Description: . ,,,- ,, .- 7 .; - .

STpled by: Date: - . - Tiw: -, -r

Site Complet ion
Oieckl ist

":: [- [ IN SITU MEA!MJR S"' "-

X...I- *J""

. x x x x X pH -7,C)

x x x X X X' Specific conductance -2 k unho/an @ 2 C 7-'Z S7 -C

x x x Depth to water surface from casing top

x x x Volume of water purged prior to sampling -7, .C .

x Sample depth_ _ __ __ _

x Total water depth

X Auger hole depth_ _ _ _ _ _ _ _ _ _ _

I.x Depth to water in auger hole__ __

SA-PLE COL=ON AND PRSERVATION.

Container Parameters to Preservation Holding Container Sample
Description be Analyzed Method Tirme (d) No(s) No.

-X x x X X 4 oz. plastic DOC Filter, HC1, 4°C 28 T-3 /5O

X; X X 40 ml. vials (2) TOX 4°C 14 X -37, x-3

X1 x x x 4 oz. plastic COD H2 S0 4 , 4°C 28 .___.-__

X X1 X X X 1 qt. glass/Tefl. Oil&Grease H2 SO4 , 4"C 28 -" :

"' x 1 qt. glass/Tefl. Phenols H2S04 , 4°C 28 _ _
'

__

X* 40 ml. vials (4) VOA 4°C 14 "_-'_

- X X I x 1 qt. gl"sV ,k Metals (8) Filter, HN>3  28*-* __-_3_ _.

*-I X I qt. glass Lead Filter, HNO 3  180 _"

X I qt. glass/Tefl. Pesticides 4°C 40 __

i I qt. glass/Tefl. Herbicides HCI, 4°C 40 .-__,

! I qt. glass/Tefl. DDT 4-C 40

* v Record ohservatiorrs of fuel contamirmtion in soil.

.r i Place and record ntirber of pr~rne*nt location marker.
.,'. x, , Describe sarpling v [ocation.

COXM4Nf AN) ORSFRVATIONS 0 .

*To N- archived.

I.'ells No. MAFr-4, KF'B-4, ard %VFW8 only.
**28 days for rmrcurv, 6 friths for oth,,r rDtals. D- 24-- '2 D-24



4,W AFB PHASE IB FIEJ) SWPIE SInT,"

Sarvling Site/Well No.:

Svple Location Description: . .

Saled by: V~ ,WDt: ~ ,'~Timrx:

Site Completicn"" : ~ ~Cecklist '..

u: , _0s.u'.+ .-.-
lt ~ ILI

____________IN SITU MEASI1RF1a

-, x x x x pH

" - x x x Specific conductance ue. C izho/an Cd , 2,°C

x x x Depth to water surface from casing top_ _ __ _

X X Xi Volume of water purged prior to saspling, .s-, c , I.-.

"I :X" Sanple depth__

x! Total water depth

* ~ x Auger hole depth__ _ _ _ _ _ __ _ __ _ _ _

x Depth to water in auger hole__

". SA4PIE O0U ON AND PRESERVATION"-

Container Parmeters to Preservation Holding Container - Sarple-4

Description be Analyzed Method Tire (d) No(s) No.

X X: x x 4 oz. plastic DOC~ Filter, Rdl, 4*C 28 '

.X, x 40 ml vials (2) TOX 4°C 14 X - 4x- -S

x! xl x xl 4 oz. plastic ODD H2 4 , 4C 28 ____

Xi x ! x X (X 1 qt. glass/Tefl. OGil&Grease H2 SO4 , 4°C 28 C--26.&-( -"

S7 X X 1 qt. glass/Tefl. Phenols H2 S04 , 4*C 28

X* 40 ml. vials (4) VOA 4*C 14 ,.'_.__,

X, x x 1 qt. glass Metals (8) Filter, HNO3  28** 'NNA-'i \ 4'_

x I qt. glass Lead Filter, HN33  180 :.:.

x d /K' I qt. glass/Tefl. Pesticides 4°C 40

-I qt. glass/Tefl. Herbicides HCl, 4°C 40 7..::..'"

: I qt. glass/Tefl. DIYT 4C 40 .-

MISCELIAXIUS

x Record observations of fuel contamination in soil.
.X Place and record ntmber of permanent location marker.

•..-i() Describe samrling value location.

"" "l -i . MAFI44a, KFB-4, ary I YI-iS ol I v.
**2- day.' for rrctrv, 6 rmith for other ""tais..,.-1~SE "IC Lt F-E .a .C 5Hu 't FO ,

D-25

AQ' J TTTL)JAL 5,AM L C. 1J&. ..
.. .. . , .. .. . .. .. ..-,-. . . .. -e . -4.-'- _.. __.-- ,P3 ._,,,.,,_ _ . - - - .J-,:.,,_, ' . . . . _.Z:.+



MXJDY AFB P11ASE IlB FIF=h SAMPLE SHlnT ""-

aiuigSite/Wll No.: MAF-P,-3 'v

SaTple Location Description: - . _ ::o

S.-rled bry: Date:________ Tim,:____ _______

Site Corleticni

I- ____IN SITU MF L TJNTS -

X ~ X X X XI"_ _ _ _ _ _ _ _ _ __i

X x X X X X Specific conductance mxho/cm @_ C

X1  X X Depth to water surface fron casing top__

X1 x x X Volume of water purged prior to sarpling__._._ _

x Sarple depth_ _ _ _ _ _ __ _

*, x Total water depth_ _ _-__-__ _ _

X Auger hole depth _ _ _ _ _ _ _ _ _ _

x Depth to water in auger hole__

! SAMPLE ODLLEXTION AM PRESERVATION"

Container Parameters to Preservation Hilding Container Sanple ' -

L Description be Analyzed Method Time (d) No(s) No.

x X! X X X 4 oz. plastic DOC Filter, HCl, 4*C 28 ~T3C) 1,67q
X x x X 40 ml. vials (2) lOX 4"C 14 )..-,-

X! X X x 4 oz. plastic ODD H2SO4 , 4°C 28 "-"

x! x 1  x x X 1 qt. glass/Tef"-. Oil1rease H2S04 , 4C 28

I I x 1 qt. glass/Tefl. Phenols H2SO4 , 4"C 28 _ _"_"

; 40 mi. vials (4) VOA 4C 14 __-__,

X, x x X 1 qt. glass Metals (8) Filter, HN03  28** r1iiz. _'.'.__

I X I qt. glass Lead Filter, HR4 3  180 __._"_-_

X x 1 qt. glass/Tefl. Pesticides 4°C 40

X. I qt. glass/Tefl. Herbicides HCI, 4°C 40

X 1 qt. glass/Tefl. DDYT 4-C 40 "".'

MISGE=ANEOUS -

x Record observations of fuel contTnination in soil.

x Place and record ntx~er of peranrvent location marker.

X, Describe sa-pling value loation.

C i'; ANT") ORxSEATItS___________________________-___________________

.I i-archiv,-I." ".

• W 'Ils No. ~'4~F--, tt4-", ani MAFB- only.
t'.28 days for n'rc r , 6 rnyths for other nvtals. D-26

D-2-.6m



[~~ . "

?4XODY AFB PKASE lIb FIF.) SAMPLE SH -•-_

.Sampling SiteWll No. IA-E6..)
Sample Location Description: 0 -

&Tx.led by: Date: Tim: _ _ __"

Site CoRletion
f. (Iiecklisl --'-

I=-

' '' ' - IN SITU MFASLMN04S

x! x x1 x x x
x. xl X I x x X Specific conductance uttHo/cin @_C

X;X x Depth to water surface from casing top___

X Xi X X Volume of water purged prior to sampling_,__....,

I X Sample depth_____

* iI  x Total water depth_ _ _ _ _ _ __ _ _

,. : x Auger hole depth__________ _____

Depth to water in auger hole

iSAXILE OLLE(TIC AMD PRESERVATION~
Container Parameters to Preservation Iblding Container Sanple

Description be Analyzed Method Tine (d) No(s) No.

x x X 4oz. plastic DOC Filter, HCI, 4°C 28

X1 ! x X X 4 0 ml. vials (2) TOX 4°C 14 _X 5j IZ I7 g
4oz. plastic ODD H2 S-4 , 4 28

x x X X X 1 qt. glass/Tefl. Oil&Grease H2SO4 , 4C 28

x x I qt. glass/Tefl. Phenols H2 S04 , 4C 28

4 0 ml. vials (4) VOA 4°C 14 ,, -."

X X X X 1 qt. glass Metals (8) Filter, NO-3  28** PIZ ______

x I qt. glass Lead Filter, HN03  180 ....

xI x 1 qt. glass/Tefl. Pesticides 4°C 40 .-

X I qt. glass/Tefl. Herbicides HCI, 4C 40 _

X1 qt. glass/Tefl. DOT 40C 40 __

x Record observations of fuel contanination in soil.

•X Place and record ntuTber of pernmvnent location marker.

"" " _ Describe sarpling value location.

C(TM0M N FSRVAIOS ALt~i~( .1 ~r 0 4
5fZCEt iLifT14' 4. F~ t ZI IIAL ONL'A r

*10 4.' 144 OFvS

V~el K .o M AYW4 F-6, and MAFIHB-nll 0.

L **78 davs for n-rcurv, 6 mornths for othor D-27 'K.

............... :... .. . . . . . .. . . . . . . ,
".. 5.. . . **- . ,'/. ,.A .F *. .4. rn-.ScI_ _,

_, " "T _Q _ K.'L ' f _ ,d acD-27:

U~ ~ ~2 D-2.r' --



MOxODY AFB PHASE TT3 FIE11D SAMPLE SHEET

.Sailing Site/iell No.: L4r -. .""

Sarple Location Description: . - .

Sanpled by: V. . Date: ?' Tim-: .... -

Site Coupletion"

.1X X X'(, - . . .)L '

X otaIN SITer epSh..

x x x x x (~PH~7
x x x X X (x Specific conductance un~ zho/ari@ -2 {;2- ~7 C

x x x Depth to water surface from casing top_______________

x x x I' Voluim of water purged prior to sarpling 60~ ~(),
x Sanple depth_______________________________

x Total water depth_____________________________

x Auger hole depth_ _ _ _ _ _ _ _ _ _ _

X Depth to water in auger hole -

SAMPLE CLLECTI0N AND PRESERVATION~

Container Parameters to Preservation Holding Container Sanple

Description be Analyzed Method Tiue (d) No(s) No.

o.x plastic Filter, HC1, 4C 28 L
X X X ' 40 ml. vials (2) 1OX 4 C 14 x - 43,K- q -.-4

X X X X 4 oz. plastic OJD H2 SO4 , 4-C 28 _ _._ _

X X X X C 1 qt. glass/Tefl. Oil&Grease H2S04, 4C 28 C .

X x I qt. glass/Tef 1. Phenols H2 SO4 , 4"C 28 _____

* - Xk 40 ml. vials (4) VOA 4C 14 _.____._.

X x X I qt. glass Metals (8) Filter, HN03  28** -3 -

x 1 qt. glass Lead Filter, HINO 3  180 .'__"-__

X X I qt. glass/Tefl. Pesticides 4°C 40 C - k"

1 qt. glass/Tefl. Herbicides HC1, 4°C 40 -A-J- _.

X 1 qt. glass/Tefl. DDr 4-C 40 '

S=E.ANWUS

I x Record observatims of fuel contamination in soil.
I X! -I Place and record ntnier of pNrmanent location marker.

.....- Describe sarpling vwive location.

CCHM-tX4A ND0 R VAT'I(T;S c ~ - ~ ~ ~ f.C .4

*To hv archiv"d.

tWells No. ,'AF-4, ,AFB--6, and MAFB-8 only.
**28 days for r rviry, 6 riths for other rn.tals. D-28

* . . ..- *** ... .- . . .... * . . - *.. . . . . . . .

. J ' _ -' -*-*** - ' - . **--* ' . . * ' ., ., - -C _' .x.m. - . , .C. r* = . .,Z ,. " . ___ ..__ "____ . ',* 2=.-:



r -rDY AFB PHRAS IIB FIEL) SA'Y 917.r

'.,° .'...Sampling Site/IAell No.: : ""
..

"' Sample Location Description: P,!. I I ," - * ' :!"-S .--.* _. .,-,. -'.J.,*.*--., " "-.-nc ',. .°...'- .

Saled by: ,' G/JT / j0 l3i: 7Z . TMI:

Site Copletion
.-S" f Ch k

" _________ IN SI'i SJR 2lP I'S

-- . x~ x~ 4 x p 7.3

XDepth towtrsurface fromi casing top____________________
ISairple depth____________________________

X Total water depth______________
• "x Auger hole depth__________________________________

x tepth to water in auger hole_____________________

SAMPLE CO ON AND PRESERVATION

ICont ainier Paraneters to Preservat ion RId ing Container Sanpie
Decr ip~tion be Analyzed Method Tie (d) No(s) N. """

"XFilter ,H Cl, C 28 ,__L ."'""_
x! l.vials(2) 'OX 4C 14 4x 'xf .-.

x x X x x 4oz.plastic CeO H2 S0 4 , 4C 28 "_-

XI X X X X I qt. glass/Tef. Oilurc ease 2 Sg 4 , 4C 28 top'

X x I qt. glass/Tefi. fnls H2S 4 , 4°C 28 ____"

'" * 40 ml. vials (4) VOA~ 4°C 14 _____"."

X x 1 qt. glass etals (8) Filter, Hj 28** M_35 __"___.-

j1qt. glass Lead Filter, HNdp3  180 '_-
CnX 7 qt. glass/Tee . Pesticides 4°C 40 Container Samp

, 4_I qt. glass/Tei. Herbicides Hi, 4C 40 _"-_".""

- x I 1 qt. glass/Tefl. Dr 4*C 40 -2S__- "* 28

•* 40 ml. VDC1

1X Record observatioss of fuel contaF ination in soil.
-* X' . Place and record nter of pglsmnent locatitr rrkr.."

- ' 7 ' scrihe sairling va.a location. L
I qt. glss

~X??42fS ~ I qBFJ t.(gSjss/Tefl. Hebcie H~l 4*C 40 -

S.1 1 t ls/ef. DT 4C4

.%~ Recordl[ ob.s..rv..ion--s of.F 6 fuel .ontnint-8 in soil

. **28 days for rrc'or, 6ronths for other lcitals. D-"29

I-

i v'1)srN s p inDa - 29 .... "ii

%oN)-,SYA1(V

.* . . . .
"" " "" "" "J " " ' "" "" " " "" '"" "¢ " " '' " '' " '' ''" " ' "J '' " " " ' " '' "" ''" "''' ''' '' ' ''' '" 7



KM AFB PHASF 113 F=EU SAMPLE SFE17

Sapl ing Si te/Well1 No. ________

Sample Location Description: ,, l ,, .

Smph-d y:/ Date: -4: Tim-: C -.

Site Coupletion"

cc G"'p. O~c it t7[[

____ IN SITU MFASIJRENTS

X~ x xl Xl X ( Specific conductance t -7 trio/an@ A. ( 25 c
X; X X , Depth to water surface from casing top.--

X X X! & Volue of water purged prior to sanpling - 12 (' -.

X Sanple depth )._,.-

Total water depth_ _ _ _ _ _ __ _

x Auger hole depth__ __ _ __ _ __ __ _ _ _ _

X Depth to water in auger hole___

SAMPLE OLL1EICnTON AND PRESERVATION

Container Parameters to Preservation Holding Container Sample
Description be Analyzed Method Tine (d) No(s) No.

Xi  X X X 4 oz. plastic DOC Filter, HCI, 4°C 28 T- .2 q

X X x 40 ml. vials (2) TOX 4°C 14 x-3t -, -

x x X x 4oz. plastic COD H2SO4 , 4°C 28 -'_"-

x X 1 qt. glass/Tefi. Oil&rease H2S0 4 , 4C 28 ' -

X1 I qt. glass/Tefi. Phen~ols H2-"04 , 4*C 28 ______

x* 40 ml. vials (4) VOA 4"C 14 -__,_.___

X X X x 1 qt. glass Metals (8) Filter, HN03  28** (-.Lp..

x qt. glass lead Filter, R\N0 3  180 ______.___.

Xf I qt. glass/Tefl. Pesticides 4°C 40

"I qt. glass/Tefl. Herbicides HCI, 4*C 40 __

X I qt. glass/Tefl. DDT 4°C 40 " "_ _'_

xUISELIANEOUS

x Record observations of fuel contamination in soil.

x Place and record nrjrter of permanent location mavrker.
___J. L_ . . - Describe sapTling 9-w location.

-' C4-"I .ND OBSER.ATICVS f e b, .-

* , t.w archiv&l.
tWells No. KAFr-4, ,KXF-6, and Wli-8 only.

**28 days for rrcurv, 6 mrrnths for other rrptal.. D,3-
D-30 . *!



IM[X)Y AFB PHkE I 1B FIELD SALPLE SH.7T

LAL
" ,.Sarpling SiteWell No.:NA 1 6" .'-x~: '2

Saled bv: 0 /t? 6T / ( Date: 3, ____-_- Tim:_ __2___

Site Copletion
(heck Iis

HP .J.

_x x x ___________'_______________

A -x X- Specific conductance DC9 I txio/n@ 2_-2. ( Z,[ g) 25C
X x x Depth to water surface from casing top___

x x x Volume of water purged prior to sanpling - I- ' '.C
x Sarple depth

X Total water depth_____ _

X Auger hole depth_ _ _ ___ _

r x Depth to water in auger hole

SAMPLE C)LLECTION AND PRESERVATION

I Container Paraneters to Preservation Holding Container Sample
Description be Analyzed Method Time (d) No(s) No.

X. x x X 4 oz. plastic DOC Filter, HCl, 4C 28 T

xt x X X 40 ml. vials (2) TOX 4°C 14 X - ,A

"- X X xX 4 oz. plastic ODD H2 S04 ,4C 28 "_-2__

x x x x 1 qt. glass/Tefl. Oil&Grease 12S04, 4°C 28 -3
O.

X1 x 1 qt. glass/Tefl. Pnenols H254, 4°C 28

X* 40 ml. vials (4) VOA 4°C 14 7_""_-

X X X I qt. glass metals (8) Filter, mri) 3  28** M- 3 I

X 1 qt. glass Lead Filter, HNO3  180 .__-"_.

Ix x 1 qt. glass/Tefl. Pesticides 4°C 40 c-L4

(" Xj I qt. glass/Tefl. Herbicides HCI, 4°C 40 b4-9 ."

X I qt. glass/Tefl. DOT 4-C 40 . ..- "

; x Record observations of fuel contanination in soil.

X Place and record ntrrber of pernanent location marker.
S_ / .Describ sa ling va4mi, Location.

" X-IWNTS AN) ONSERVATIONS f. / ' - ,'j '1-/& , /J. L • ", \

tk I Is %o. MArW 4, KNAFr-6, arO ?AAFi-8 only.
-*28 days for mrc irv, 6 ,rrrths for oth'r r ,tals. D-31

. . . ... .- -o .- -. .- .. .* .. . . ., o . d.o. .° %° % % ' % °. % . •' - ' " °.D %31



MflrYi AFB PHASE ILB FLIIJ SAM1PLE SHEET

Sarling Site'Well No.: M -.

Saple Location Description: tC4 St, p '5 e_ ,

Sa~1eby:P/iSJC 7iGT Date: T Tie: 09 6

Site Corlet ion. i e ) cklist1 0-6- ""'

SIN SITU W ffrS'

x x x x X pH 7 .1

X x X x X X Specific conductance 2- 0 uiolac O " . ; C"

Xi X, Depth to water surface from casing top

X X x X1 Volume of water purged prior to sarpling -'- I c." .

Xl ( Sarple depth_ _ _ _ ___ _ _

X Total water depth_ _."__ _ _

X Auger hole depth o _ _ ___ _
x Depth to water in aug er hole -

SA L OLIY=ON AND PRFSERVATCt

Container Parameters to Preservation iHbld' g Container Sample

Description be Analyzed Method Time (d) No(s) No.

09 4oz. plastic DlTC Filter, HCI, 4°C 28 T-5- 1 " 7
X X x X 40 ml. vials (2) mlOX 4"C 14 X- 45, x- q L

XX !14 oz. plastic _H2S4,_2

x x x X 1 qt. glass/Tefl. Cil&Grea.e H2SO4, 4"C 28

x x 1 qt. glass/Tef1. Phenols "2S4, 4C 28

X* 40 ml. vials (4) VDA 4"C 14 -_-"

(X /i1  I qt. glass ,Metals (8) Filter, H1& 3  28** _____-__-

x I qt. glass Lead Fi lter, t"03  180 "..]

X ! I qt. glass/Tefl. Pesticides 4"C 40__ -"

X! <1' , qt. glass/Tefl. Herbicides Ili, 4"C 40

X, I qt. glass/Tefl. DOT 4°C 40 %..

MISCTLIANEOUS

x Record observations- of fuel cot ninnion in soil.

x Plac- and record ncrrber of rxwrmirwnt location mrker.
SDescribe sajling ua4 location.

•To!- archiv-t.

t%.lls No. ,MFA-,, M XVh,--, .uI KA--8 only.
**2, days for nm-rcxcrv, 6 rniths for oth,'r .t als. D-32

D-32:



"f[OD AFT PHASE ILB FI=LD SAMPLE SHEr

-- Sampling Site/'ell No.: iltF "", -,,

\'..

-Sple Location Description: e L,- - -

&W rpled by: '~j ~Date: U2,4 L4 Time: 5( 0

Site Conpleticri

%*

II
____ IIN SITU! MEASI5RRIENTS

X1 x x x )pH 7L

]Xl xl x X x 'X ' Specific conductance "2 uTho/n @ *1,. ?J9& 2C

x x x Depth to water surface from casing top___

x x x ( Volume of water purged prior to sanpling ."- 6u t .L CL-

x Sample depth __

x Total water depth_ _ _ _ ___ _

X Auger hole depth_ _ _ _ _ _ _ _ __ _ _

x Depth to water in auger hole_ __ _ _ _

-- MIE O CWON AND PRES EVATI C.
Container Parameters to Preservation Holding Container Sample

Description be Analyzed Method Time (d) No(s) No.

x , x x X 4oz. plastic DOC Filter, HCI, 4°C 28 T- k/ 7

x X x 40 ml. vials (2) OX 4"C 14 x- 9<-4u

I x x x 4 oz. plas tic OD H2 SO4, 4-C 28 ________

x x x x (x I qt. glass/Tefl. Oil&Grease H2S04 , 4"C 28 C- "

X X I qt. glass/Tefl. Fenols H2 SO4 , 4°C 28

X* 40 ml. vials (4) VGA 4°C 14 -_-__-"

Xi x ivx 1 qt. g X siP ,'c Metals (8) Filter, H403 28** -

X 1 qt. glass Lead Filter, M403 180 ._-.__

X1 1 qt. glass/Tefl. Pesticides 4*C 40 .- tK)

1 qt. glass/Tefl. Herbicides HCI, 4°C 40 -\ -"

X I qt. glass/Tef1. DOT 4°C 40 " _"

. .f C FILLV SS " i;

x Record observaticns of fuel contamination in soil. p
XI Place and record nuju)er of permanent location marker.

2i Describ*- sampling *&v Location.'..

4 .

*To h, archivw-.

t_ Is N . MFrF4, 4%Fli-6, arol KWB -8 only.

**28 days for tnlrcurv, 6 m-inths for other rnltals.
D-33 .



MDXXY AFB PHASE I 1B FIELD SABILE SHFL
I

Sampling Site/We1 No. : ! "  :
Sanple Location Description: V" .. ,, , } v_, . . I Zv. - - . .; . .,--<'

Sanp1ed by: \-o 0 " Date: - _ ,l- Tire: %- -. '

Site Completion

, k I ,;

U)i) --.- 6 ,

Xi Xi X X X __Sp _ificonuctace________hom__ __________________"__-______ "

x. x x x x pH
x x x x __Specificonductnce_________@_&_

X X X DetXowtrsrac rmcsn oX X X /X" Volumne of water purged prior to sampling -\ %00 % .bo -;-<

x Sarple depth_ _ _ _ _ __ _

Total water depth_ _ _ _ _ _ _ _ _ __ _ _

x Auger hole depth_ _ _ ___ _

x Depth to water in auger hole

SAMPLE CO ON AND PRESERVATION

,I Container Parameters to Preservat ion Holding Container Samrple

I Description be Analyzed Method Tim (d) No(s) No.

x , x x 4 oz. plastic DOC Filter, HCI, 4C 28 r--,4 /_______

x x i x i x 40ml. vials (2) TOX 4°C 14 X- 5,X-,6

X X, x x 4 oz. plastic OD H2 S04 , 4"C 28 _.'. ,___

x X1 x x 1 qt. glass/Tefl. Oil&Grease H2 S04 , 4°C 28 G--.

X, x I qt. glass/Tefl. Phenols H2 S04 , 4°C 28

X 40 ml. vials (4) VOA 4C 14 _.."'___

x ; x X 1 qt. g-lsI (;t Metals (8) Filter, HN03  28* -'7 "'"__"

x I qt. ---sik,- Lead Filter, HN03  180 _'_ ,_"- _

Xi Y 1 qt. glass/Tefl. Pesticides 4C 40 _" ""

1 qt. glass/Tefl. Herbicides HCI, 4°C 40 _..._--_-_'

x 1 qt. glass/Tefl. DDT 4"C 40 "-_'_

MISCELLq4EWYS

x Record observations of fuel contanination in soil.

X1 ! Place and record nuLuer of permanent location m-arker.

-- x Describe sanpling *&Ive location.

CX1T-WNN AND OSERVATIONS ye 42 ~ 1,, 'IL4I. Kk I f CfLl) I ~

*T 6 archivte-d.%
tkehi N. M*1"-, MAFB-6, arn1 ?4FB-8 onlv.

**28 days for mrrciiry, 6 nrmths for other ,tals. D-34
D-34 ,



- . .°. oww",w ~ W .7. -' - ~ --. '

MIDODY AFB PHASE IIB F=EL SAMPLIE SHET

Sampling Site/Well No.: mpAr - 12

% Sanple Location Description: --' t 'Sc. - -- 1-e' S.--

Sapled by: AJj - Date: M2 cJ<f/ Tine: - ,.

Site Copletion

IN SI'fl ME lB21r

x XI x x x Specific conductance 2.2 uno/anl@ 23-) 2.O *C
x x x Depth to water surface from casing top__

x x x x Volume of water purged prior to sampling 5- 6co -

x SaTple depth________________ ____

x Total water depth _ ___ _ _

• "I ! x Auger hole depth_ _ _ _ _ __ _ _

x Depth to water in auger hole

&AMPLE OL1ECH ION AND PRESERVATION

-+ Container Parameters to Preservation Holding Container Sample

Description be Analyzed Method Tine (d) No(s) No.

X 4 oz. plastic DOC Filter, HC, 4C 28 2,

X x x 40 ml. vials (2) TX 4"C 14 x- 3X-.

x x x X 4 oz. plastic oo H2 SO4 , 4"C 28 _.__._

x x x x x 1 qt. glass/Tefl. Oil&Grease H2SO4, 4C 28 G-2.-

F x X 1 qt. glass/Tefl. Phenols H2 SO4 , 4C 28 _'__ __"

Xi - x 40 ml. vials (4) VOA 4"C 14 '_"_

x x X XX 1 qt. gl= i+t Metals (8) Filter, HNO3  28** m -zj __"__
'

. I qt. gltiss ,,, Lead Filter, HN3O 180

x , 1 qt. glass/Tefl. Pesticides 4"C 40 _--

1 qt. glass/Tefl. Herbicides HCI, 40C 40

x 1 qt. glass/Tefl. DDT 4*C 40 "

U x Record observations of fuel contanination in soil.
X! Place and record nuTrer of permanent location mrker.

x_ Q Describe sanpling "lu~e- location.

OCM2P AND ORS;ERVATIONS y- d\~ Q ~. kvA K.-

*Tn N' archived.

tW 11s ... MAF-4, ,AF-6, aml MAFH-8 only..*28 days for rmrcurv, 6 nmths for other rm+tals.
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IUM31y AFB PHASE lIb FIELD SATLE 9MfT

, saaling Site/Well No.: -)

Saple Location Description: y . . - .. .

Sarledby: A)T Date: L L/¢a Time: 2 ---

Site Coapletion"":" ~hF -I :ki st," '

, .... /.

S R- 
--Y

__ IN SMI MEASREM S

* x x x x x PH -7.?
x x x x x Specific conductancej k -,0ho/an @ 2 3. 23 9 9 25 °C

x x x Depth to water surface from casing top____

x x x X Volume of water purged prior to sarpling "- > ,( J.. "

x Sample depth_ _ _ _ _ _ __ _ _

X Total water depth_ _ _ _ _ __ _ _

x Auger hole depth_ _ _ _ _ __ _ _

x Depth to water in auger hole_ _ _ _ _ _

SAMPLE COLECTION AND PRESERVATION.. "

Container Parameters to Preservation Holding Container Sarple

Description be Analyzed Method Time (d) No(s) No.

X X x xX 4 oz. plastic DOC Filter, HCI, 4*C 28 -6 __

x x x 40rl. vials (2) TOX 4°C 14 x -1x-30 "

x x x x 4 oz. plastic COD H2 S04 , 4-C 28 ", __'____'

x x x x x 1 qt. glass/Tefl. Oil&Grease H2 SO4 , 4"C 28 Q5- 2"\

x x 1 qt. glass/Tefl. Phenols H25X04 , 4°C 28 ____-

X* 40 ml. vials (4) VGA 4*C 14 "_'_.__-

X X X I qt.-gI-ab L Metals (8) Filter, MhN3  28** A-"6 .. ."-.'"

x I qt. *less L" lead Filter, HND3  180 "._._".'__-'_

X I qt. glass/Tefl. Pesticides 4"C 40 _-

I qt. glass/Tefl. Herbicides HCI, 4°C 40 S

X! I qt. glass/Tefl. DDT 4°C 40

-- I MISCELLANZCEXS

x Record observations of fuel contamination in soil. 7

_ Place and record nuiter of permanent location rmirker.

-9 Describe sarpling *a1ka location.

COMFXM~T' AND 0HSMIATICES § .2 A ~ ~ ow ~

*To beachvd
TWells No. MAFB-4, MA.F-6, and MAFB-8 only.

*28 dnys for mercury, 6 -rxths for other rntals.
D-36
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FIELD SHEETS FOR SEPTEMBER 1984 SAM PLING



- - . . -... - . ---- . . . . .. • .. - . rj + . -.-- " "- - " -

.V1

,% '%

I ___ing S__tei'e IIN. L

P le!,-cationD.scription: s . g eosr" ciy:L r -

S =T) Spled by: YWa ____ ____- TiDE,: -. - I L,--

Site UXTIplet icE I,.)(t: > "" '

U 2-- (>.

__ IN SITU MFA-JRL 1

x X X x Specific corductance 2- unfil/cm @ _ _
-

__ _C___ _"

X Depth to water surface frcn casing top (, 7,

X x Volue of water purged prior to sampling . g I 1_21 _

x Saaile depth____________________________
x Total water depth_ _ _ _ _ _ _ _ _

x Auger hole depth_ _ _ _ _ __ _ _

x Depth to water in auger hole_ _ __ _ _ _ _ _

SAMPLJ (XOLUCNI AND PRESERVATION

.. Container Paramters to Preservation Holding Container Sanple

Description be Analyzed Method Time (d) NO(s) NO.__--

xQ x x 2oz. plastic DOC Filter, H2S0 4 4oC 26 xx 1"6
, X I pt. glass ODD H2S04, 4°C 26 C .

x xt 40ml. vials (4) VX 4*C 14

x x x 2 qt. plastic Metals (8) Filter, IN40 28tt t' "i

x 2 qt. plastic Lead Filter, '~ 180 ______

x 1 qt. glass/Tefi. Pesticides 4C 4U '( C

y* I qt. glass/Tefl. Herbicides HCl, 4*C 40)~____

MISC1A~LJ
X Record observations of fuel contamination in soil.

Describe saroplirg valve location. I-

- C(kMrS N4) OISRVATI(14S

-.. e1 Is L- 3 ari L j i.

ILOcat ioms NP-S'I aind U'P--S2 only.

**,/ells N. .YIh, WVFf-H), arxi 'WYH-6 only.
1% t26 days; for m m'rr,', t) citihs tor oXlvu" It-'tals.

D-37
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KXI)Y tt&B IA.'E Ills Flk-A,) S \d ,PI. -1-,"

9/5-7/t1-4 Fi.Wi Trip

S amying Site/Wel to.: L -"2-

S* lle Loc;,tion Descriptiom: SvV \.a.cv F-\\ \_ -y e', A--r- o ,,

S-mipled by: _____ ___-",_Date: JA Tim: 32 . s,

,Sit-- r
, I,

0 IeckI Is S

ws 0
.S

IN SITU MFAsJRh0T2TM

x x x x Pl1  ,%"
X X X Specific conductance ")- uzhri " N) ?(. c "C

I X Depth to water surface fron casing top II "

A xX Volurw of water puirged prior to san;)iing 24+-I

x Sample depth___
X Total water depth_ _ _ _ _ _ ___ _ _

X Auger hole depth_ _ _ _ _ ___ _ _

X Depth to water in auger hole_ _'_-_ _

SA.M1PLE CO)LLECTION~ AND PESEXvAnoN L,
Container Paramters to Preservation Ilding Container Sample
Description be Analyzed Method Time (d) NO(s) No.____

x x 2oz. plastic WC Filter, fiHSO. 40 C 2Z >X 3 165--7
X x x I pt. glass ODD 1 2  ,4" _ 2b ______

* X xt 40 ml. vials (4) WE 4"C 14 "____'-

X X 2 qt. plastic Metals (8) Filter, FN j 28 PL . "I

x 2 qt. plastic Lead Filter, HR&)3  180 ___'-'

x 1 qt. glass/Tefl. Pesticides 4C 40 "

,*i I qt. glass/Tefl. Herbicides Wl, 4°C 40

Record observations of fuel contamination in soil.
x Describe sar3pling valve location.

[X2MfNI'S A I 0 SER'¢ATI(I4S 1- 5 v-,,,' V i. 'AJ . -" '..

ot-tca 'V DwSER'"mori

r

!L.,cat lons Iikj-t,'.i and i'-'2 only.

**'4ells No..Wd4, ,S- , ; it Kb-ts only.

tt2b days tor rrrc-urv, ri ths lor oti-,.r z'tals.

D-38



ri IXI)Y AB H~ iASr Ilts FLUJ SVAMPUI. IE

9/5-7/64 Field Trip -

A''

\peifi co Vc)rc LjCi/a e L- VI e J C
% 1

:thtowar-d bye ratn casng op

SMI9 3ILECIt AND J. CSERVVACE

DetConta ter surace rsr to in Pertioo ~ in otinr S~

xsripd~tio eAaye hhx Tn d bs ___

x 2et qt. platc L iter) in~V auge hole__

Con'~ I tas efr Prmtr oPes evticide Holin 4otane Sample

x x x* I qt. glasse. O~bcDD s HZSQ, 4C 4028~____

X Descrm. i anli ( alv ocain 4* 14'

x 2qt.plsti L , Fitr ~ 8

I* I qt. glas/Tfl Herbcide HI1 4*.4

Recordt oberaton of-'~ fuel conaiinaio onlsoil

*Id'1 s LIY). ;W an arliA onlyo.l

- t *26 day!. htn irmrrir., 0) nvillhs tor RIwhr In.'!al s

D- 39



MLUIY A B PHA._ 118 FIU.) SA' ' .'-
9/5--7/,A Field Trip

Saijtin,4sit-/Well I o.: Lt--' VOC- I le b-'-

V-OO\ r C0 I. v- Q -y,4

Smpled by: . Date: T i a,: __ "-2____._,___

Site Uxiq)let i(n

*" _ - ,- ... .......,RE 1IiJ

IN S ITU ME k

*/ x x x x ___ _"_"'"

X X Specific coductance uMJ/an (d_________________

-* / x Dehto water surface from casing top__________________

x apedepth_________________________________

x Total water depth_ _ _ _ _ _ _ _ _ __ _ _

x Auger hole depth " ",K.

xDepth to water in auger hole____________________

SAMPLE (X)LECT~1N AND PRESERVATIONj
Container Parameters to Preservation Holding Container Sample

Description be Analyzed Methx Time (d) NO(s) No."".-'

X X X 2 oz. plastic DO Filter, H-)S0 4 40C 2b

x X x 1 pt. glass OD HZS0 4 , 4°C 28

"x' X xt 40m. vials(4) W ? 4-C 14 j. . \5 - .

X X x 2 qt. plastic Metals (8) Filter, hND3 281t _,..__,,

x 2 qt. plastic Lead Filter, H-13  180 _'._.._..,_,

Sx" I qt. glass/Tefl. Pesticides 4"C 4U _ _"

•" < X*  I qt. glass/Tefl. Herbicides CI2, 4*C 40 _

KLISCEUANE()JS
X Record observations of fuel containation in soil.

X Describe sampling valve location.

CxHI~rs *(D OBSERVAT ..NS_.

.'" ' ,4el Is L-3 ani! I.-.) only.. '

TIj)cat ions UP--SWI art UP-Lv only.
,*t ells No. %\Fh-4, %iF-t, aix MAib-8 only.

T?26 days tor nrrcury, t nrtarhs tor other ni-tals.

D-40



... "..M I) AI-B PIA -,E FIB -1) SN 11. q',tLF.-,'l

9/5--7/6 Field Trip

* InplS j bw: 'C)r' " [ , Date: 6'5c -' -Y Tirm" £) -"9 -

i,' i- - " .

* -IN SITU MEJL2---ANrS

~~ xx xx PH._ _ _ __ _ _ _ _ __ _ _ _ _

x x x x Specific condiuctance 50 ,-)/Cm C ,. - 2; mc) , o -C

& x Depth to water s.rface fro casing top 1o' "

( X Volurw of water puirged prior to s a tningC

x Simle depth______________________________

x Total water depth

X Auger hole depth__________________________

X Depth to water in aiger hole____________________

SA1U~ (x)LLEMrTOt AND PRESERVATION

Container Parameters to Preservation Holding Container Samle
Description be Analyzed M'ethod Time (d) NOWs NOk.

X X 2 oz. plastic DOG Filter, FH')SO 4 4oC 2z x~ xT~ _qk6_5___

x x x I pt. glass ODD HA 4 , VC 26 .33____
X xt 40Oml. vials (4) 'oc 4-C 14 ____ ___

x x x 2 qt. plastic Metals (8) Filter, EK-3  28tt ThL( 3__

x 2 qt. plastic Led Filter, lult ________0___

x/ I qt. glass/Tef. Pesticides 4*C 4U

y* I qt. glass/Tefl. Herbicides HCl, VC 40

MISCE11ANEWaS
X Record observations of fuel contamination in soil.

X Describe sanmlirg valve location.

03f.4SAND OUSERVATI(M4 (k '70 J.

*'els L-3 L-t, only.
,Locat ionL- UPl--SWl and lI'P--SW2 only.

*"Aells No. H-Fb-4, 1AY'-6, aid ?41Fb- only.

ITT2 days for rrcury, t) niiths for oche~r rnials. 04
.D-41



9,'~~7/~~.7 .4i Tr7

I 
-p

nxIYA Ur iFr.- viU

9/*7h Il T i

s i ~ __ L N LA Q CE A A- (1- C{1'S

4Yi X K 0 eXN Spcii codct e C/ h7a @ C

;(ile by Depth tor Dae srae: fn caiatp____________________

0 Io Ioum ofwtrisgdpirt a~ig_________________

A,

X Depth to water inrfage rc casing_______________top_____

ont o a tner purged prio to sariervin_~dn otanr Si

x &eripth eAaye to ie() t~)1k

~/ x x x 2Toal patic deFperth0 4 4C2b )~6 ~
~~~i~ Aue ho p.ls depthJ,4 2 C2

(2)x Xx x 2 oz. plastic DOCs(8 Filter, FY--)S0 (2. 26tPL

x< x6~ x~ 1 . glassTei 03icDeHs04 4% 6C 3 ')Z4

(2)) (,JJ x* I qt. glass/TefI. Pestbicides 4l, (34C (2 4U .~iI

x eot-d olbservation-s of fuel contamination in soil.
x L-,srb sm ng~r valve location.

aXWttIrS AND OBSERVATM_________________________________________

*Wcat ions L~il-'-41 arA 'PW. only.
**64ells No. 4i\Fh-4, 4k~h-), aind KVB-b only.
TT26 davs tor m-rcilrv, f3 flimflhs tor otlvr rnotals.
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• ",,, M~~~~.1)A A b M ,.) E l116 FLhA,) S.'L'tU,,tiq .

-. "vi-.'2, oc- j)1 -)(-Ai+. :;t on D-, S r I'm, . : S .-- C L e I -

.-.. IeJ, I by: Da. /j , 4 t.. Ti,-p: i c

5'

-.- o

L7 A,_.,-. s

IN~ SITUJ MFASUI'1NT

x x x x pH I_. 2_-._ _

OV X X X X Spec if ic conductance L4~ whi-/a @ (J - k 2 1C
J X Depth to water surface fron casing top ! 1) ' '4 h"-

ton' j x X Voluof water prgd prior to saling____________

"x Sample depth_

X Total water depth

X Auger hole depth_ _ _ _ _ __ _ _

X Depth to water in auger hole_ _ _ _ _ _ _

SAMPLZ COL ON AND PRESIRVATION

Container Parmneters to Preservation Holding Container Saxple

Description be Analyzed Method Time (d) NO(s) No..''

"' X X x 2 oz. plastic DOC Filter, li'S04 4oc 26 7)( 7 j j5-"

~) x x x I pt. glass ODD H23 4 C 2hs C -30
SX xt 4o ml. vials (4) VOC 4"C 14 __"_.'_

,
_

() x x x 2 qt. plastic Metals (8) Filter, lN>j 28tt L4 S'
2 qt. plastic Lead Filter, HNLj 180 _-.

.# -- X' I qt. glass/Tefl. Pesticides 4C 40 pt /Q.

. X-- I qt. glass/Tefl. fierbicides HCI:, 4"C 40 H E 4 i-

MS(XUANEOUS

-- Record observations of fuel contamination in soil.
7 X e e sampling valve location.

W0 NM OKSERVATIONS LLh x (I 0"

5 ', v

LAT icat ions lI'l and 11P--tW,2 only.

*Oke! I Is No. ,'iFh-4, MW%."B-, ani MAFB-k3 only.

a l !,TZb cL vs tor nmrcry, b rtnuhs for ottxhr mtals.

D-43.]
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P-,7hn Icei rlpr v

.'..

". '.- X),\t io sription ''A/ LCAV" F,-.dL ,'i Y~e-v- ,,,p c¢ ,- ""'

* S-r1Vlod by: 1 ( 3C. - C-1~ Dar e: Tirme: ~ '

X X X X pec i co'TLta21,5 
*C/

e-. x x x x Spcii coriu,'nc Z .ik. ..(d(71

C.. X Depth to water surface frcrn casing top (4' '/"

x X Volume of water purged prior to &'1 Iing_________deph_________________'

x Sample depth_________________________________
X Total water depth

X Auger hole depth-.
X Depth to water in auger hole

SAMPLE (.)LEUrICON AND PRESE.VATION

Container Parameters to Preservation hiolding Container Saaple
Description be Analyzed Method Time (d) No(s) No. . -

, X } x 2 oz. plastic DOC Filter, H.2S4 40c 26 X ( - '

G x x x I pt. 'glass ODDl HiY.D4 , 40C 2b
. X Xt 40 ml. vials (4) WXZ 4"C 14

x I  x 2 qt. plastic Metals (8) Filter, hi aj 21 P C2' t

x 2 qt. plastic Lead Filter, h- j 180 _" "'"""

x' I qt. glass/TefI. Pesticides 4*C U _ ____

x" * I qt. glass/TefL. Herbicides tCl, 4*C 40 " "-

x Record observations of fuel contwiat ion in soilI.

X Describe samplin, valve location. L
axtfHIN ANDf OBSE.RVATlaVs A: k > . . L{V\(l K .. {-" .... '... ' "" " "

* 4Ie Is L-i a:<- ..- IIV.
Tliocat Ions LUI'-;I arlt l'-'1-ST- only.

I%,.lls No. . f4JF'-+), .-nid A\- only.

t 2t days I fr rmrorv, 0 nofr h. -l,(rr u),lals.

4.... .... ... .... .. ............ ......-. - .



I.-~~ ~ ~ ~ ~ V-7-1 -W .4

t41J)Yt A113 ffiA.SE IL6 FLUL) SA1,.F. ty

9/5-7/-.4 Fio'd Trip -

!-L S-te/.'I : LP'

Sample IxnationlD_-scription: 0... , cr- _CO S;k. ,- " ws c\ o, -,..r"
I P

&, v S 1I'd by: \AV(-T _a: T_ ,-_: A.-.

x x x x Spec if ic conductance\ uViv/cn @ SC., 2 *C

x Depth to water surface frun casing top j -(

.X Vol of water purged prior to sa-ling 32

Xmpedepth__________________________________

x Total water depth_________________________

x Auger hole depth ___________________________

X Depth to water in a-ger hole___________________

SMPLE OCLICN AND PRESERVAION

Container Paraimters to Preservation Hl1ding Container Sanple

[escription be Analyzed Me thod T ime (d) No(s) No~.

x x 2 ~oz. plastic I=X Filter, 1~O 0C2 6-54&2.

x x x Ilpt. glass OD H~-34 , 4C 2b Z.

x t40 ml. vials (4) WX2 4 C 14 1
x x x 2 qt. plastic Metals (6) Filter, R40j St. .-.

x 2 qt. plastic [A-d Filter, R03L) 180 ______

x x I qt. glass/Teft. Pesticides 4.C

xX* I qt. glass/Tefi. Herbicides WI2, 4*C 40 ______

4 MiLCFXUANEOUS

X Record observations of fuel consaingation in soil.

X Describe sapli valve location...

CAeroe AND OehF.RVATI(-o <•

X fY Icrept t wate 'n .e hAIL.::::

*We I s L-. 2 _XL-I., I - .

oc.-it ions -W an only.
*Xq psel Is No. li\ea-4, tilt-er, an NFIb only.

Tr26 days tor nrcurw, 0 Chs fort otivr n ti s. D.4-
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V/5-7/64 Field Ilrip

S-0 ~t/~& I .L('P - .eI
5)Implo ii-.Iti I~N-Lscript ion. :A ~ ~ '0 (II Si V 9 AYA \ '\

b-1hA4V c Vt -%Z% i'-L~\ C_ LA C.4 ', f L
&Sffilled by: jw)1 9Dae T fit,: 3

Sit~ (Ax~ll 1 xi

__ IN SI11J MEASURiENT

XX x x pH
XX x x Specific conductance IC)2 0 urhii/c @ Icr- '~C

xDepth to water surface frcin casing top i- 'k
x Volune ofwaerprged prior to snln

Au e hople depth __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

xTotal water depth __ _ _ _ _ _ _ _ _ _ _ _

I Depth to water in aiger hole______________________

SAMPLE CL1ECICN AND PRESERVATION

container Parameters to Preservation Holding Container Sample
r escription be Analyzed Methodl Time (d) No(s) NO.___

rx () x x 2 oz. plastic DOC2 Filter, HI)SO4 4oc 26~ XX"?7.3 1 165-
x x x I -pt. glass COD H,39C4 , 4-C-2 1

() XT 40 ml. vials (4) WXC 4*C 14 \J2 i
X x x 2 qt. plastic Metals (8) Filter, hR3  28tt PU - J'

x 2 qt. plastic Lead Filter, M)_j 180 _______ _____

X x~ I qt. glass/Tefl. Pesticides 4*C 4k) ______ ____

X X* I qt. glass/Tefi. He~rbicides 1k21, 4GC 40 ______ ____

V x Record ob~servationls of fuel coou~minat ion in soil.
X Describe smipling valve location.-

MX1;t+S AND 013SRVATICNS 5A~e' <c -4 ., C-y .~ v

I I ls I.-S arvi I.-I onlIy.
*Wcxat is lPP1-S'W1 drd 1.U'V-5W) only.

*"14 I S NO. Wk\11-4, WiAFii--b, 3111 MXb-?3 01nly.
1!2>.s days tot n-rcury, tj rionths ftor tkhor m.-tals. D4

. D-46



, .' 9/5--7/84 Field Trip

j S~I;li ;in " &. L --3

sa ple iAx'atioln DscriptIon: L, IP,, 4,, 0  o"i<'--j,. ,.1 r.- .-"

e. n .-( rl r I-YXI CCe. yo kO k Q-.-.ZLOLi l
h* &' Spled by: C-r Date___T_______

Sit,- (.,npi," 'M)~x
0 '' I'-

C1..I --
-22

___ IN SITU MFSRL-2'1l-S

X X X Specific cotructance33 r Unjm - /cm @ C.T 2-t C

XDepth to water surface frczn casing top £C? / "14 ~

x (jx X luTne of water purged prior to sanlI ngxS=Vle depth ) -

x Total water depth I

X Auger hole depth

X Depth to water in aiger hole

SAMPLI OL=-ON AND PRESERVATION

Container Parameters to Preservation Holding Container Sample

Description be Analyzed Me~thodi Time~ (d) NOW No.___

x c x x 2 oz. plastic IDOC Filter, "'2S0 4 40C 26 XX -732 -1.
X x x I pt. glass (OD H2904, 4°C 28 "-2- -

x x xt 40 ml. vials (4) \OC 4*C 14 V
X28tt -Lx X 2 qt. plastic Metals (8) Filter, hN_________- _

x 2 qt. plastic Lead Filter, HNOj 180

x " I qt. glass/Tef-. Peticides 4% 4U

-X >* I qt. glass/Tefl. Herbicides tf1, 4"C 40

Record cdservations of fuel containination in soil.
- .x Decribe sapling valw location. "

"elIs L-3 and- (-rly. 4 4-I a-J e, ( rodLt:,,n,-

t)cjt Lions UP-t--I and U 'P-SL only. / /
L I s N,. ..%Ftr-4, ,WFH -6, a B ,, 1-8 only. ,, ,17

~D-47



" *~*: ... .- 7 - -- T m . --- w ----- I I

- - -. " -. .'~.r~iinn D.-scy )fl 1Ip Ion: L , t E1' 0-~ E 0 5; i IK \ yov

,_. / _Depthto Date: casinTing: tp.t2.

I L x;: di . -

IN SITU MURA11ENOJTS

X X X x - Specific conductance -3 uni/au @ 2i LA '~C
x Depth to water surface from casing top__________________

P ~~~X Volu~e of water purgd prior to sampling________________
x Sample depth___

X Total water depth______

X Auger hole depth_ _ _ _ _ _ _ _ _ _ _ _ _

X Depth to water in aiger hole

SAMIJ OLLEMNCJ AND PRESERVATION

Container Parameters to Preservation Holding Container Sample
Description be Analyzed Method Time (d) NO(s) No.

x x x 2 oz. plastic DOC Filter, H')S0 4 4 0 C 2B _

x x x I pt. glass ODD HS 4 , 4"C 26 _""

X*t x 40 ml. vials (4) VOC 4"C 14

X CX X 2 qt. plastic Metals (8) Filter, lhOj 28t X . -- I"

X 2 qt. plastic Lead Filter, HN(j 180 CtG,'t o "

X x *  I qt. glass/Tefl. Pesticides 4C 4k _--.".,,

*x x*1 I qt. glasslTef I. Heirbicides i-Cl, 4*C 40)

MISCELLANEOUS
X Record observations of fiuel contamination in soil. ; ..

"- Describe sampling valve location.

]*. (XWW ztrsND flOIERVATIONS_ _ _ ______

- -e1ts 1.-:3 and L-) (-xi Iny.
StU)cat ions UP-SW arxi U1P--2 only.

I*,els No. PMXFh--4, i AF,-6, arnj 4Fb-b only.

!2t days tor rbrcury, ftj nt(Lths for octr m.tals.
D-48 i
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, VW ',- ' t-U.)DY AFB PiA.E lib FlI) Ai'L. .tII'"

9/5-7/84 Field Trip .-

n,,~ ,".1 4"1- A

. QI

(1hc i , is r

"* Loat , Decipin ?....A )vJ t~

.. iA LOA'mCc se ru - yk.- I 4 ,

* ____ IN SITU MAf- 1lTS

x x x pH -",
x x x x Speci fic conductance 2" unil,/an SC ) 22"C. .,

Depth to water surface from casing top "L("--
Ai X X Volume of water purged prior to sar)ilng "7 _,_

x Sample depth

*'- X Total water depth___ _

X Auger hole depth____ _

X Depth to water in auger hole_._..__ _

SAMPLE CX)L.I J AND PRESERVATION

Container Parameters to Preservation Holding Container Sample
Description be Analyzed Method Time (d) bO(s) No.

X ) X 2oz. plastic IOC Filter, H'-S0 4 40 C 26 (2) YR 0 t -

x X x x I pt. glass OD tt2S0 4 , 4°C 28 r") '-
"" " X 1  Xt ~40 ml. vials (4) VOC 4CI , ".; '

:.' X X X 2 qt. plastic Metals (8) Filter, h) 28tt() (-tA-23

x 2 qt. plastic Lead Filter, HNt.3  180 .'_"-." -._

X x*  1 qt. glass/Tefl. Pesticides 4°C 4U

X X* I qt. glass/Tefl. lerbicides HC1, 4C 40 .

2.a) " 12 ISCEIIA£EUS -.

X Record observations of fuel contanination in soil.
X Describe sampling valve location.

t-

Can-'AM &ND EVATONS -/V r- kYc.1.'-~y,,SG c p

,els L-3 < L-o only."'"

tLocat ioms U'IP-SWi and UIP-',, only.
*.m4ells No. K\Yl-4, !M-&T-b, and MkF3-6 only.

! 26 days for n-rciry, t n ntLhs for octvir metals. D-49
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9/1>-7/b'-. Fit'ld Trip
e.

S Sm)l.d by: Da__'" Time:

it.' .'ck1 )l is l l

-°.•:- ', . .

IS[

IN SITIJ WASURLN'M'S

A , x x x ._

x X x x Specific conduhctance u1io/ac @ C

Depth to water surface frcn casing top_ _ _ _ _ _

' X Volume ot water purged prior to san)ling _ _ _ _ _-

"-'" X sxrple depth

N X Total water depth_ _ _ _ __ _

X Auger hole depth__
X Depth to water in auger hole____

SAIx (LEC flCN AND "EShRVATION

Container Parameters to Preservation Holding Container Smple

Description be Araly,d Motihxo Time (d) ho(s) N".

X X X x 2 oz. plastic DXC Filter, - SO, 4oC 26 )(X 1S6 \T9- "-

x x x I P . glass OWx H2-,4 4-C 28
X* K) xt 40 ml. vials (4) (X 4°C 14

X x 2 qt. plastic metals (8) Filter, f-O3 28tt L)- 3 _L.

x 2 qt. plastic Lead Filter, HNiaj 180 -. _

x X I qt. glass/Tefl. Pesticides 4*C 4U 6 5- -7 2

X x-, I qt. glass/Tefl. Herbicides tCl, 4 C 40 i_ 
_

I ~ISC L US.

X Record 4)servatios of fuel contninLtion in s il.
X Describe sxnpling valve location. Li

tWf4'" S MD OBSERVATI(r S _____,__

,,ions [PI-SI- arixy LI'P-SW only.
*-,4wI Is N(,. W i '-', '4V t, arit MA "-h only.

t . .. ~ 'or r:v-rcnrv, 0 rl)lrihs tr ot ltor i Nt ls.
D-50 o1
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..:4z. t°Ac ~. Lz'(
,- . xl)Y /d-B t'UY N-15 lin FD1 -' 'k ',-;

.'.~~~~, S-/ T,.l

rri. AW;it il)( L, scriPtiOtn: L~k, C J ' F~ c, 3 0 -Mi c-(,Cv-'-~

r.'. - Date: ' o1 Ti : me:

i 20 ".')li ""?"

S.-.

a. .- . .,

IN SITU MEI}NIfS

S x X x x pl 3."--
X ' X X X Specific corductance s6c) tCik)/c i (d "C

Depth to water surface from casing top S'2'/q ' "c + - ,
>

U X Volume2 of water purged prior to saniling 3. ' ,. -",

x Sample depth______

x Total water depth_ _ _ _ _ _ _ _ _ _

X Auger hole depth_ _ _ ___ _

X Depth to water in auger hole__ ___

SAMPLE OOLLECTON AND PRESEIRVATIUM

Corntainer Parameters to Preservation Holding Container Sample
Description be Analyzed ethod Time (d) NO(s) NO."-."

x 6 x x 2 oz. plastic IXC Filter, B-2S0 4 4oC2 X6 -7 _ -___-.

x C) x x pt. glass CD 2 34 14
0, C 2 -"

" X ' ) Xt 4 0 ml. vials (4) VOC 4"C 14

- X (3 x 2 qt. plastic Metals (8) Filter, h,j 28tt l. HY V

x 2 qt. plastic Lead Filter, 1-UL> 180 .'-.'-.

_~1 x I qt. glass/T.- . Pesticides 4"C 4U _'" ""

X X* i qt. glass/TefI. Herbicides 1 , 4°C 40 -",

MISCZUANEWiS
x Record observations of fuel contarninriaion in soil.

X Describe sampling valve location.

Oj-ENIS AtC) OIB3ERVATI(XS D-r4~ d, C 0 Ir-

2- ... i, : - r, c.-, ei, . 5 ":".'c::,

* I'..idno I.) onii/.
"iont ,s UP-'Y,4 arid only.

Is N,. W \i-, ,-kF)-'-, ai l,-i only.

'!~nts t or, I P r; N, -c ah I" S' .-

D-"51



' IM Y AFh I'lIA bE INls FlrA.n ) .v'4'i. V li ' pj%.-U," W~~~9 5-7/,'- F 'l Tr;, -""

: m le I_ _ __ation D,_srption:____-, - -

&L ,q .,, b,.: LO D at,,: _/ Tin,,: " "

IN SITJ MASR11E11S

X x xx PH '
xX/ X Specific conductance C2 tIL)/c ,,-' Z.-+ C

X Depth to water suirface frcin casing top ' 1 .

'; x x Volume of water pmirged prior to saling -4 4"
I Sample depth 

-

cX Total water depth_ _ _ _ ___ _ _

x Auger hole depth _ _ _ _ _ _ _ _ _

x Depth to water in auger hole_ ___ _ _ _ _

SAtPU~ COUIECTIC AND PES2{VALThX1I
Container Paramters to Preservation -biding Container Saple

Description be Analyzed Method Time (d) No(s) No.

x X x x 2 oz. plastic DOC Filter, H-SOt 402 2b q A.2.- -75" .

. X >Ip . glass OO4C 2ZS____4'_26

X* 0 x 40 ml. vials (4) VX 4*C 14 __________

x ( ) x 2 qt. plastic Vetals (8) Filter, hO. 28tt Pri- ) "

2 qt. plastic Lead Filter, Wi)3  180 • "

X x I qt. glass/TefL. Pesticides 4"C 4U

X x I qt. glass/Tefl. Herbicides t1, 4%( 40 -

I x Record observations of fuel containint ion in soil.
4 Describe snplirw valw location. r

OL"UlfS &ND 1SEVATIaVS vi..' ct. CxA~ L~~,~ Cb tt r.~ (j.,.....

(i
insp I an iI'.;z only.

. ... .".% .

¢ I~i. r ,1 ' ~ ) -),' kl i .11-ii- W %",1h o n ly ." " " - '

lZ ¢.'€+ I
l  ~l:-:lw , ')nith tl or ot.tkir mciflsal . : ''

D-52 !
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* -. ~ ~ ~ Mx)y AJ B M1A,,E 11b FLLL ) ~~~:
L 9/5-7/6 FieId Ir,:"

,- 11A .... : LP- .'

\L. Dat: ' Tinv: 1 02

" -" - : ~ W---; -- ""

-IN S ,.

"" y x , x x P H-0 -.--

x x S p 'c i f i c o tr d u c tr l c e t i l l n _ " C . ' ' '

x x-_pth to water sudrface from casing top ..''
i i 1': X x!' Volume of water purged prior to ;xlmpling '-

x Total water depth "-2ti.. ''

x Auger hole depth
-~ ~ Depth o water in auger hole '".

• SMPLE 00LU 0 AND PRESERtVATION .

::;- Description be Analvzed Mlethod Time (d) NOWs No. '-i.

; ~~ x CX 2 oz. plastic DOGJ Filter, FlSO4 40C 26 -I ''"...-

l. x x x /x  pt glas CDC '"0 -C2
x 4U ml. vials (4) WC 4"C 14 _-I

x x xX 2 qt. plastic Mietals (8) Filter, Rk), 28t t /J q

"" 2 qt. plastic Lead Filter, hA)3  180

. x X I qt. glass/Tell. Pe.sticides 4'C. 4U . -

x X* xI qt. glass/Teft, He~rbicides HC1, 4 C 40 =.

x cNordl okseprvatwns- of fuel contamination in ,oi I.
x D*!scribe sanplit-g valve_ location.

COWM DOIEVAIN

Le -p J r LL1CL

, e IIs 1.-3al - CAl/. ) ; '

*-e In,,ls N)i. ,'tF 14 ,,,4t-, Mvil .1 -- oul)Y. ? ""

7 , t TY' nla s I r a y- r o r y: 
,  Ij iii m lt h s t o r o~l t o~ r ti , tl a S . [ [ [ i .

~D-53
- ~- ~

-," ,,o _4.. . ' ' ' '. . . . "-. ' __"N i -" -u ' " " - " - " - - " • - " - " .rs4 - " - ", ""4 -' , '- .' . - -



.1XV A B 11hF~r.I) t!: -- J

L 2 ~ in

PC I'm L / yj

~PN .~v~(J 'w LC - (& Da-te: T~-v i'- Sn-&V I

IN SIU MEWREM NI-

xu

X) X pciri oxut, 3k lfi)al

A Lkpth to water srface frcu casing top____________________

I ~X Volumw of water puirgeud prior to saq~ing______________
San~ple dekpth____________________________

x Total water depth 20 )

x Auger hole &uepth_______________________________
X Depth to water in a-iger hole_____________________

SMPLE (flLIE(rt4 AND PESJRVATIXN

Container Paranmters to Preservation holding Container Sa~le
Descripition be Analyzed Method Tin* (d) NOW(s No.___

x X x 2 oz. plastic DOC2 Filter, H,,SC04 40 C 2b x 3~j \T&
x x x I pt. glass cD H4 Q4 1 4*C2 C - 2

x* x *,t 40 ml. vials (4) WOC 4*C 14 V s

*X 2 x qt. plastic Metals (8) Filter, hNj 28tt FL \3

x 2 qt. plastic Lead Filter, W3() Id _______0____

Xx~ I qt. glass/Tefl. Pesticides 4C( 4U

C* I qt. glass/Tefl. li?rbicides W*1, 4*C 40 ______ ____

MISMIAN1AOVS
x Record ois-wrvat ions of fuel cont.Dnnat hun in soilI.

X Describe sampliro; valve location.

I Is : .v..F-.:. Wb*--f anir~ ~Y only.

* .. (I~ wm,.urv 'un~itb~; r ,W mr tiials .

D- 54



- +- i -. Q1 • - w 4 1 ' J 2 ~ I~ - Pr r ~ .W~j~~ 1V W -j-. -- 4

.4 .-- -=4

* Wi/-7/6 Fi.--l Iri.p

I-

S~~l L4a .:fl"sctript ion: L\., 'VJ ( ~ )5 ~ e~A ~I~ 4

S.Lwjloi by: W&( Date: T i Tni': O

IT F!- N i-

* -. , .. L a.

x X x Specific cotuctance " t/ilnc (m 5C-: 2-7 °C
x Depth to water surface from casing top_ _ _ _ _ _

Ix x Volume of water purged prior to sampling_ _ _ _"_-"

Sainple depth ;

X Total water depth 14 ,

x Auger hole depth_____________________________
~ mX Depth to water in ajgr hole___

SN&U COLLE-rC T AND PRESERVATION

Container Paraeters to Preservation Holding Container Sample

Description be Analyzed Methx Time (d) No(s) No.

X X x x 2 oz. plastic IDC Filter, H -)S0 4  oC 26 (X 2-63 "

x x x I P . glass v tiZs, °4c 4 C C

* x 40 ml. vials (4) VCW 4"C 14 _-"-_"

X X x >' 2 qt. plastic l'etals (8) Filter, hK)-3  2 9I'- I2--.

x 2 qt. plastic Lead Filter, RIUj 180 "" ""

x x 1 qt. glass/Tefl. Pesticides 4C 4k) _ _"

X I qt. glass/Tefl. herbicides Wl, 4°C 40

x Record observations of fuel contamination in soil.
x _Describe sampling valve location.

W~-NIS AM) OKERVATIONS S C "e a~ ( V- L rP- -v *. I Yr~i~i v~~.L ,~
*. ...- , , - , .- - _ _ _ _ _ _ _.,.__ _ _ _ _ _ _ _ _ _ _ _ _

.' . o*'..ej~~~V' 

Isi- 
~ : ,~ .i

*i'.3t * on!; av'i "U P Only.
WI.4l,-), 41f K.4 Only.

' k.i',, I )r n rc'ir'v, tU ra~tiths tor '(,Ir mtais.

D-55=



9/5-7/6.4 I-Id Irp

Z~aJI1,4 S I >tP~. I r. L-P - V4PLA

* sxTpll: . I .u,.i Ption: P Ec (to -U A '

/e-,t ci, -ei N L ., _ - (c u it ) ., 5g.-' A v-.-,
.:, l.d b,: ' 6 Date: / / Tin-: t-,L .

- "~~ i.,

,IN SII1"" (-'"

,K xC x x p- t - -
x .X X Specific conductance '33 ui i), a. 2) *C "

Depth to water surface frcrn casing top_ __ ___ ___ _

:A: i X Volue of water purged prior to sampling_,,,-."""_"__,

K)Saxnipe depth
C' X Total water depth -7 '

X Auger hole depth_ _ _ _ _ _ _ _ _ _

X Depth to water in auger hole____

SAMPLE OOLLEMrN AND I..ESLVATION

Container Paramters to Preservation holding Container Sample
Description be Analyzed Method Time (d) NW(s) No.

x X , x 2 oz. plastic DOC Filter, H'S04 40C 26 Wx - A,-5I " ".

X X ' x I p . glass ODD tflq4 . 4*C 2b ~
X. X 40 ml. vials (4) VOC 4"C 14 ..

X X (X X 2 qt. plastic Metals (8) Filter, h'AUj 281t tjD- 1/

x 2 qt. plastic Lead Filter, htOj 180 "'" "" "

X X* I qt. glass/Tefl. Pesticides 4"C 4U _ ___ ___

X X qt. glass/TefL. Herbicides [ICI, 4% 40 ______ ____

X Record observations of fuel contamination in soil.
i Describe sampling valve location.

c%fN NZ lSADDOSEVATIOIS P C, , C,: Cr LP 0St"-// L _,--,' ,. v k nC :-dV

wo~~~~-.- Is.2-AII.oony

,t.nca t ions tI-.; and !PI--5W only.
Wel I s No. Wdldb-4, .'-b, ani M*Ab-b oily.

'26 v,"r.; lor awrciIrv, b nmnths tor Citr motals.

D-56
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-. ~{UY Aib iiASE IL6 FLEWU SAM41.&
9/5-7/84 Field Trip

~ Sii)1ing Site/'el I N,.: POL- I

Sjripe Iocation Lkscription: z O ~ " 4 rL CC".

-Sn-iphed by: 7 Date: 1 .Tine: iIo

-.-

x x x ,x pli . c ".
•x x x ( x Specific conductance J T muit)/cm cr- -( -. ,,.:'

X X! ~Depth to water surface from casing top.'-.'
: X x X Volume of water puarged prior to sampling

S-X Samle depth_

Totall waerdet

i ~X Depth to water in auger hole k 0 "'-o-

INSI'U OCALJR AD RS MVTO

-. Container Parameters to Preservation Holding Container Sample"".-.;
:-"Description be Analyzed Method Time (d) NOWs NO.'""

, X oz. plastic DO3C Filter, R--)S04 40C 2b y-6- 6X "0I 'Z :::x x x ', pt. glass OD H204, 4°C 28 C-

x-"" k* x Xti  ' 40 ml. vials (4) VOC 4"C 14

X X X x 2 qt. plastic Metals (8) Filter, rj 28tt
"' ",.Depthi 2 qt. plasri f Lead Filter, cej 180 cLai tp_ __._________

x_ X I * qt. glass/Tefl. Pesticides 4"C 4U ''"

v*1 I qt glass/Tel. Herbicides 11 1 4% 40

D epth-o wt i n age Il 4e 0. - CC

x Record observations of fuel contamiation in soil. Cnae S-l
Describe sampling valve location. ts

C, rX flyo .plsi EXX Iitr 1A 4  vOC2t dx 4ti'i V1S

U ~~~ xq x % t.gasQ3 4  C2

Ted L"A°-

x mt plIac Is L-3 arLa 1Fil-t y. '-"'80,

tix)atu lon Ilil -t.4i ;ktlL''b only.'.,"x
Xxel I qs ga. s/T4f.B-, rbd l 44- only. iis.....,.-:

:T2n 1l,, ,)r m-rojr-Y,, t) rninihs for" oovlr imals.fi .*.
". D~57 D-57
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t

ktXJ)y AI B 11 )Ek 11 B FU11) -A4k'U. IE
9/5-7/4 Fie.ld Trip

Sal;) IiIV Site/Well N. NPOL -I

5;nujle I"cKat ion Ik scription: -U POL Af-, '7. .(9 - tb" 4 N (5 <,cer , t

Sarp led by: nc:P(- Date: Tine: tq ?Y'a

Sit Lc ,..E~)h!t i.E!I

- " , k t ..

3,

-IN SCTU ),2*2M

;--;x x x x t
x. X X X / x Speci.fic conductance LX4t/cm @ C . '

X X Depth to water surface from casing top-

X X x x Volume of water purged prior to sampling-

i. X Sample depth..--STotal water depth

i;;;: Au~~~~&ger hole depth ". " .'"

"X" ~Depth to water in auger hole '

,-'Container Parameters to Preservation Holding Container Sample -

Decrpto be Anlye Mehd Tie() No O

"- X X X X, 2 oz. plastic DOC Filter, W)2S0 4 4 oc 26

X X X I( 1pt. glass OD H2904, VC 2B5
:'+"=x* x xt 40 ml. vials (4) VWx 4°C 14 -" .. ...

X X X x 2 qt. plastic Metals (6) Filter, (43  2-tt

.-2a t. eilter, deth 170

X X*  I qt. glass/Tefl. Pesticides 4"C 4UJr-

X X*1 A qt. glass/Tel. Hrbicides W, 4.C 4(

Record observations of fel contamination in soil.

Describe sampling valve locat)ion.

x ' z plsi X.Fltr ' 0 
0  2S ______

COH+2,I11~S AND COFERVATIONS ""i" ," ''"." '"

t 1*" 2X7"k X t4m.Ial"(4/ 'W" 4C 14 ..- !.

S*Wells L-3 and b-b only. tp ttl ) t....,

L- tlncat ions LPI-SW1 and LPP-,aV only. " "2 qt . plas No. tie-4, a, Filter 6H- only. " ,

e2o days for mercury, f nfcnths for ottoir iotalsn

. .Describe .. _ - '' . . ""a" ,- ''oc"t"io-.58



- . .-.- - -*"i - .- Zu- . " o " -w-. -" d .- I. - .-- z r -- . .-- -r ue- r " ,

9/5-7/84 Field Trip

Sjn;iling Site/Well ,.: 1 00L

S.d:l. cwat ion t script Q r  " o r)L are" I/2 e,-Ne E 01

& -mpled by: Tice:__________

I t, G i)I t I o

J). -k, I) IS t-.

IN_ SITU MAS~k011MT
" x x x "1x pli 4z ""Z"

X X x X, X Specific coiductance - uh/ai @ scr a " C
X X Depth to water surface from casing top_ _ _ _ _ _ _ _
X x Volume of water purged prior to saapling_ _ _ _-

x Sanple depth
Total water depth "'-:i

Auger hole depth '-, £ -.

X Depth to water in auger hole j-(2t..

SAMPIE L ECTION AND PRESERVATION

Container Parameters to Preservation Holding Container Sagple
Description be Analyzed Method Time (d) NO(s) No.

SX X x 2oz. plastic DOC Filter, B)S0 4 40C26 XX -716 U"3
P x x x I pt. glass ODD 2gJ4 , 4*C 2. C

X* X xt 40 ml. vials (4) VOC 4"C 14

X X X X 2 qt. plastic Metals (8) Filter, hiO 28tt ev -t"-

2 qt. plastic Lead Filter, tROj 180 fLA k""
' x I qt. glass/Tefl. Pesticides 4°C 4U _"___"_1

X X": I qt. glass/Tefl. Hterbicides WI, 4C 40

®R k.., .i~~(I ;+ 4s",L

M4LX.ZLANEOJS

I .Record obsorvations of fuel contamination in soil.
.X. Describe sanpling valve location.

cxO1*IS AND OBERVATIONS f -, Y ,.. p.Aor n-, sy~y~a jee".- I's, in-t. Jee+1.
j r- •4/

'. -- 1,- 'ir- d (-0 V- j4VaL -e d

S• f

*Wells L-3 and I.-.) oly.
,Locat ios LP-SW1 and UIP-,2 only.

*4ells No. M --4, 4\Fb-a, ari MkFb-dI-t only.

S T2?j cays tor nvroiry, b nt)nths tor (Rtir mwtals. 59
* ';D- .9



k% A

- . .% .- -- w •

.f..

"f)Y AI B IiiASE lIB FLI:L. SAMPL. .Ik-l
.. ~~'5-7/d4 eWd ! ";> ",

Sarp ling Site/Well No.: NfOGL- -L  a-

San le Location Description:NaY-*-t. PoL A-r A 2 .1 fn s
C i 0 -,-f 1 (1

Sanpled by: )fC Date: -d Time: o'J.2.. -

Site Qxnplet ion
(lieck I is t

0 3:

N SITU :EA-.RE .-

x x x f x P _ ____ _
X X X X Specific conductance umho/cm @ C
X X Depth to water surface from casing top_ _ _ _ _ _ _ _ _

X X X Voluie of water purged prior to sampling_ _ _ _ _

x Sanrple depth
Total water depth 0. "

Auger hole depth / (, "

Depth to water in auger hole IQ o41

SAMPLE )UECfTION AND PRESERVAITON

Container Parameters to Preservation Holding Container Saniple
Description be Analyzed Method Time (d) NO(s) NO. * .

X X x 2 oz. plastic DX Filter, H)S0 4 4oC 2-"

X X X X I PV. glass COD 2 904 , 4-C 28 _.3_

*Xk X xt 40 ml. vials (4) 'AX 4*C 14 rt lf25

X X X 2 qt. plastic Metals (8) Filter, Itj 3  281t -'.'-

/" 2 qt. plastic Lead Filter, HlOj 180 " • __-""

X X" I qt. glass/Tefl. Pesticides 4"C 40 __

X X-* I qt. glass/Tefl. Herbicides W{I, 4"C 40 _ _
. .

_
- ,

MISCELLANEUS

Reord observations of fuel contamination in scit.
SX Describe sampling valve location.

CIK-TSAND OBSERVATIONSr- ,.1 ( "'

*Wells L-3 and L-b only.
tLocations LPP-SWi and LPP-'W2 only.

*Oells No. WFb-4, F4.FB-6, and MAFB-8 only.

123 days for mercury, 6 months for oth, r metals.
D-60
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Ap 

, .' ,1h,. : 

Rr 
-

S~ l [ h-Xat-I 101[.scriptiof: - e A,. N._".' . g (L. t CS

~2 S.UIP10i byV: \Aj( t Date: L4 - 63rm0
S1it'- u.lt i~x I

1-_ _ IN SITIU MEASUI'fUTrM--
i " x x PH 7 2 f,''''

X X XI x Specific contductance zz.- tIJ/em i f - , C . 2 *C
x Depth to water surface frcx. casing top_ ___ ____ ____

Volume ot water purged prior to sanpling -. iLl, r .- '

x Sample depth_
x Total water depth____ _

x Auger hole depth_ _ _;__ _

x Depth to water in auger hole_ _-.__ _._.

&NMPU (fLU EMt7 AND PRESERVAT10C

Container Parameters to Preservation Holding Container Sample
Description be Analyzed ethdx Time (d) tb(s) No.

X X X x 2 oz. plastic [OC Filter, HS0 4 4oC 26

X X yX 1 pt. glass ODID H{2S04, 4-C 2b ______ ____

X X XT 40 ml. vials (4) VW 4°C 14 _ _-_-_'_

X X X Cx x 2 qt. plastic Metals (8) Filter, hROj 2811 L C 2 i5~
x 2 qt. plastic Lead Filter, HtO 180 ______ ____

X I qt. glass/Tefl. Pesticides 4°C 4U

* X I qt. glass/Tefl. Herbicides 1l, 4°C 40 "_"

x. Record obsorvations of fiel contimination in soil.

L Describe sttaplirg valve_ location.

q. 
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9/5-7/64 Field Tl'r:w. "

$.:~i:ASieA&~ &,:MAF6 - -(~--

.');Ell) I. Lo Cat ioil Dscript ion: ~ - kV1 () 4  C,

. ,p1ed by.- W ]tK Date: ,/"g Time: 1630

10 ' ";

.1

IN SITU MEASIURE212-'SX: x x: xpt ;

x X X Specific conductance unii)/cn ( _ _"

X X Depth to water surface from casing top_ _ _ _ _ _ _ _ _

x X K Volume. of water purged prior to .,anpling__,________

X I Sample depth_ _ _ _ _ ___ _
x Total water depth_ _ _ _ _ _ _ _ _ _ _ _ _

*'- Auger hole depth__ _ _ _ _ _ __ _ __ _ _ _

x Depth to water in auger hole_"

SAML4E (XX.1ECTICN AND PR{ESER{VATION

Container Parameters to Preservation Hilding Cortainer Sample
Description be Analyzed Method Time (d) NO(s) No.______

X X X 2 oz. plastic DOC Filter, H-S04 40C 2b "-______

x x x x I pV glass ODD tzS0, 4oC 28

X* X Xl 40 ml. vials (4) VOC 4*C 14 c iii-?

X X x 2 qt. plastic Meitals (8) Filter, h',j
3  

26tt I_____

2 qt. plastic Lead Filter, IlRIJ 180 L tLS'-i

X I qt. glass/Tefl. Pesticides 4C 4-)

X I qt. glass/Tefl. Herbicides C1, 4C 4W .

MIS(Z2IAEWS

RICord observations of fuel contamination in soil, -

Describe sanmpling valve location.

CW.M-t4TS AD ObSFJVATI(cZ SS_ __--

'-" *.wells L3 ' ~ xl!

'Lcat ions U'!--i arid l-'"-SL only.
*-" vells 14,). , .-ij--, ,4%Fh-t, ani FKH%-d only.

!TPI, tiay-; t.-r bmny nrintlis tar o(Ab'r n)-,als. D-62
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"X)Y AIB II'AsE, lIb FUL1) U

. ,/5--7/84 Field Trip

51in+; s itt! lel I I N,. H A 2 -

63114)le IAcat ion D..SCriPtion: VQc I \Ak I We k' p 2Y S '~'y ~LV~

& ..IIo b: \, r-1 . j Date: Tine: C

* Site .2 ll)let I-Ai

(Ilekl is,

V -- Z lr

I_ I1N SITUJ MEASL[R&*1YL'

x x x x 1  PH-,",
X X x x Specific conductance 234 unio/c.: (-5 C 3 S .- -Z-.

I X ~Depth to water surface fron casing top_ _ _ _ _ _ _ _

xVolune of water purged prior to saniling- 1 6. 1~4'ic L

x SanpLe depth___

X Tcal water depth_____ _

X Auger hole depth_ _ _ _ __ _

X Depth to water in auger hole_ __ _ _ _

S&MPLE (JJ ULrIoC) AND PRESMXVATION

Container Parameters to Preservation iblding Container Saniple

Description be Analyzed Method Tire (d) No(s) No.

X K X X 2 oz. plastic IOC Filter, HT-SO 4 4oC 2b __'___

U X X x x 1 p . glass COD k1--94 , 4°C 26

" X. X Xt 4 0 ml. vials (4) \OC 4°C 14 " .-.

X X X 2 qt. plastic Metals (8) Filter, hUJ3  28tt FL- c O \6'5C ".

x 2 qt. plastic Lead Filter, hV 3  180 .'-" •

X 1 qt. glass/Tefl. Pesticides 4°C 4U _

v V I qt. glass/Tefl. Herbicides HI1, 4°C 40 _._._

MISU AN,.-S

X Record observations of fuel contvanination in soil.

Describe sarpling valve location.

A .• .-

W" eI ls L-3 asr L-o oxil v.
!L")cat tons al!- .irI I-'.{,2 only.

*-%4,tlIs i,. , Fii- , , J- , MAi--, only..,.'"''y

Zn cay tw l r rci ,, 0 niths tor ,<,'r ,otl .a.'.-D 6

• ,...........................................................
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qiXUY A lS I'IISE ILB SN'Ad.U) lWtVU.:J
i1/w5-7/eV- Iiold Trip

SI t' At I i, b

IN S IfU MAMJE At

x x x x p5 PH.
X X X X G) Specific conductance 2 5'0 taio/= @ - SCT -2 - C
X X Depth to water surface fran casing top

x x Volue of water purged prior to sapling - Z, ( ,O

x Sample depth___

X Total water depth___

x Auger hole depth__

X Depth to water in auger hole

A"MP£ OccrLL cN Ax D PRESERVATION

Container Parameters to Preservation Hbiding Container Sample
,.- Description be Analyzed Method Time (d) NO(s) NO.

X X X x 2 oz. plastic DC Filter, H)S0 4 4oC 26 "-_

X X X x I pt. glass O 2D i2SO4 , 4-C 28 _

XC X Xt 40 ml. vials (4) VOC 4°C 14

X X X ) 2 qt. plastic Metals (8) Filter, hiU 3  28tt -L i'A 6_____
x 2 qt. plastic lead Filter, t-W3  180 ,...

X I qt. glass/Tefl. Pesticides 4°C 4k)

X I qt. glass/Tefl. Herbicides ICI, 4°C 40

.- MISQ LIANL)JS

X Record observations of fuel contarination in soil.

*_(Si Describe sampling valve location.

* ax-ftW'S AND1 0fSRVATICnS \ A~ c'.
A,'

- -4el Is L-3 ari L--q i, ly.

t Locat ions UIPP-SWL and i11'-bW only.
- I elIs No. ki'-h-4, % ti~-), mal 'A.Ff-6 only.

T°Z6 days for m-rcury, j turiths tor (Itv-r motals.

D-64
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K,.JI)Y AIH 1-B K IN',,:, Fi ILIJ) "11 -.. -

9/5>-7/tv vi, lIrl,, 4

San4)le Locat ion D,.scri pt ion:

Swed b,: 7- Date: T Ti n -:-

(ltkl isc

5, C-C

i. ' ~IN SITU M N, U WM '

- - .....

- x x x x --'--

Specific coiductance 2q< uniho/au @ . r 24 *°C
X X Depth to water surface fron casing top_ _....__ _

X X Volume of water purged prior to saling ... -.

x Saiple depth

X Total water depth_ _ _ _ _ __ _ _
X Auger tole depth _ _ _ _ ___ _
X Depth to water in auger hole______ ____ _________

SAPL4 ODLILCTION AND PRESERVATION

Container Parameters to Preservation Holding Cortainer Sample
Description be Analyzed Method Time (d) Na(s) No.

X X X X 2 oz. plastic IOC Filter, H-S0 4 4oC 26 ,__

X X x x I p . glass COD iLSO4, 4°C 28 _ _,___,

X* X xt  40 ml. vials (4) WOE 4"C 14 ,-.-..-_

X X X () 2 qt. plastic Metals (8) Filter, hOj 2811 H)-(\ 'C "7

x 2 qt. plastic Lead Filter, IW3  180 __.._,.....

x * I qt. glass/Tefl. Pesticides 4"C 4U __-__ _-"

X / I qt. glass/Tefl. Hterbicides HCI, 4C 40 t- -I j

M1SCEUANIL)OUS
X Record observations of fuel contaninat ion in soil.

- - X Dscribe sanpling valve location.

*-o . i 5 ...... L...

CUkfNTS AND Ot1F.XVATICNS 1,4 sk(-,f ;Z~s, ~ ~ cr~ci r'-

hwat iois P11S'i-L nd.I Uti'-bV2 only.
*iel Is No. Fh-'1-4, XFB1--6, ant MAFH-6 only.
t 2o dr., tor nvroIjrv, f ni)rllhs for oni-i tio.als -.D-6

D-65 -.
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* ~tU)Y A&B PhASE ILKi FIUiJ) SVX 'U. At,:[
9/5'-7/64 Field Trip

5-1caihnA, S3 te/Well I .: 5'
,ZI~)1&1icaron D.scription: _ _g, 15_ -111___, 0__A "_ f4 .ye ___-__-_c_-___,-,________,_

ScruPled bv: A' 6-r / P( Date: ct 5- Tim: I fr-2. k4

hit.

1 r .-.

SIN S I '-L_ MAJRE2-2S

* ~~ X XX x X) pa. ______________________

X X X x Specific conductance t9 0 Uni-0/am @ (21 - . . S C 2. C
X X Depth to water surface from casing top_ _ _ _ _ _ _

X Volum of water purged prior to sanpting - _2

x Srple depth

X Total water depth_ _ _ _ __ _ _

X Auger hole depth__ _ __ _ _ __ _ __ _ _
X Depth to water in auger hole_ _ _ _ _ _ _

S&IPLE (x)LIECrIct AND PRESIRVATION
Container Parawters to Preservation Hilding Container Sample
Description be Anal):Ed Method Time (d) NO(s) No.

X X X x 2 oz. plastic IC Filter, H)S04 4oc 2t -'__.-.'.-

X X X x 1 p . glass O R2904, 4-C 2h

X* X X 40 ml. vials (4) VOX 4"C 14 -"

. X X X 4 2 qt. plastic Metals (8) Filter, ltOj 2htt f;L k 5- 1-

x 2 qt. plastic Leal Filter, ti& 180 _-._._.__."

X I qt. glass/Tefl. Pesticides 4"C _ ___ _-_

X I qt. glass/TefL. Herbicides HCI, 4"C 40

X Record observations of fuel contmiition in soil. .
W- Describe smpling valve location.

c. f.4JD O, ERVATIN -:- A 3L C. e ox I- .--

- *Wells L-3 and L--o only.

tLocat ions LPP-SWI and U'P-b2 only.
" *JelIs No. MXFk-4, MFB--b, and MAWb-8 only.

112t2 days for nercury, b mv ,hs for other awtals.
D-66 t
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i:3 *LX)DY AIdB 'liksr.I IIB FLW) SA4,l kU .1 -I
.. 4,15-7/4 Field T'rip

.s,,,jvling Sitel I N.: MAF6- 5,A

Sanpled by: wc-T/O Dat: 4f'/ 1 Tine: 'S-3

S lt'- ,: 9t, t ion

IN SITh MEAST)SnN S

0"- x x x x p 72
X X X X ,) Specific coiluctance ---- txian/ c ( *s.-" j- "C

Depth to water surface frn casing top

X X X Volume of water purged prior to sampling -.. OO o -.

- X Simple depth

X Total water depth____ _

X Auger hole depth_ _ _ _ _ _ _ _ _ _
X Depth to water in auger hole

SAMIU~ CD)LEMCTI AMD PRESERVATION

Container Parameters to Preservation Hoilding Container Sanple
' Description be Analyzed Method Time(d) No(s) No.

x x x x IPt. glass COD H2904, 4*C 2b

XA X x 40 ml. vials (4) VOC 4"C 14

X X X 2 qt. plastic Metals (8) Filter, 1Vtj 28tt \L 'I _ "_"'-

x 2 qt. plastic Iead Filter, HNj 180 ..._ _

X I qt. glass/Tefi. Pesticides 4"C 4U ________

X I qt. glass/Tefl. Herbicides 14Cl, 4*C 40 • "-_,_-"

X Record observations of fuel contamnination in soil.
*. ,-.- Describe apling valve location.

* LUtf2fl' AND OBSEVATICN~S VI kn~ 'v - YC. L' VVL. t- 1 -n

.- ells L-3 amd L-' only.
tLocat ions LPi'-SI. and U'P-bML only.

**..4ells No. MFH-4, ?IkFb-6, and KkFI3-8 only.
t 2b da ys fo r m e rc ry , b m nth s for oct r n .-ta ls . -6 7

D-67
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bz;.,li,, U .... ' : :M P -c A"..

S.ipl,' by: Dat': q 0 Ti': IO'4

I. '- I. ..'",.

-" : " 2 , "

.,- -- --- P.

x xX pl 7-7
x .: Sp-ciftic conductance -2 S uo/ci ( Z 7- "C

x x Depth to water surface fr(ia casing top______.._-___"

Volume of water purged prior to sampling .-.- I.x

x Saiple depth -__

X Total water depth__ _ _ _ _ _ __ _ _ _ _ _

X Auger hole depth_ _ _ _ _ _ _ _ _ _ _ _ _
X Depth to water in auger hole__ ___

SAMEPU OOLECTICN AND PRESERVATION

Container Parameters to Preservation Holding Cottainer Sample
Description be Analyzed Method Time (d) No(s) No.*_____

x x X x 2 oz. plastic MG Filter, H)SO4 4oc 26 "_

x X X 1 pt. glass OD 12 304 , 4"C 28

X' X Xt 40 ml. vials (4) Voc 4"C 14

X X x 2 qt. plastic Metals (8) Filter, NOj 28tt fL-17 166C)

x 2 qt. plastic Lead Filter, hmOj 180 I_"_"'_"'

X I qt. gI.ss/Tett. Pesticides 4"C 44) Q--IC- 4 -

x I I qt. glass/Tefl. Herbicides Ht C, 4C 40 t4 E - f O

X Record observations of fuel contamination in soil.

Describe sampling valve location.

(Xt+NMS AND OUSERVATILXS

*Wells L-3 and L-, Oly.
tlAcat iOts LP-bI and UJP-SV2 only.

*%VeIIs No. KFh-4, 4**B-6, ari WAFB- only.

LTh2 days for m,.rcury, t nimiths for other mtals.
D-68
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-~~ 9/5-7/,4 Fi.v1 in

S n'; ng S it..A& . ~ A -7

k.&rriplod bV: %fjCT OV. at': ________Tirm': l§

xf..~ ~ ~pl -p7. (z14 2~.

x x X1 V Spec i fic coliductaince ZV-4 Mil/cm 2-__________________
xD--pth to water surtace frcrn casing, top____________________

C Volurg- Or water Pkrged prior to )iing,~~

X Total water depth___________________________

x Auger hole d&pth_______________________________

X Depth to water in aiger hole____________________

SN-f-qUi ()JU.Y2TI1 AN4) PRS12VATION

Container Paramters to Preservation liold ing Container Saiq~1e
Description be Analyzed Method1 Tizme (d) No(s) NO.

x X 'x 2 oz. plastic DOCX Filter, HtSO, 4 0Oc 2b ______

* x x x x 1 t. glass ODD 62S 4 , 4 C ___________

\* x xt 4 0 ml. vials (4) VO2 4*C 14 _________

x x ( i x 2 qt. plastic me~tals (8 Filter, hb~ 26T 1 rL 0-7 ____

x 2 qt. plastic Lead Filter, I_____j_ 180__

xI qt. glasI/Tef I. Ptesticides 4*C 44) _ ____ _____

Iqt. glasi/Tef I. frit ie ~2,4 40 _____1 _____

xiRecord observat ior%%: of fuel cotnt mmrvt ion it- soil.
btscribe saxTplin valve location.

ttiMd'b AND OtE;RVAT1UG~ tf, -, , - .- I 'r( C' 9'.

I(lsol

pJ-6



I. by -7

IN SIT-

-pth

Toa wtr et

~~~~~ Auge hole__ __ _ __ _ de , rp' l

X x K x z lsicDC Flej-)O C2

X X 2 qt. S pec ti Meal (h itr/ N32

x I t lac Te corduc tic ide 42' C 4Uac S ~ 2

Reptort wisrat n o.xf fuel casxiing to______________________

A Vo~~Dscibe ofsatrplig ilvd proration.sil~g -

Contine Tn.,~er tom Prsrvto Ibiding Cooare Sav- t).T
Descipton b AnlyzD-70 h1 Txm d ~~s ____

* N~2o. lstc X FiteHiO 4 4C b _-7___



J .",II_~ktXDY Al-B ir s i FtrJ.;) a ; '.:

o%.,

& by: W OPC Datp_ ___ ___kZ

. ~ x-. pl 6--7- 'v-.
fi ' '

- -- 1 ;

. v , < X Specific codcac o r-/m .',.3.*
i ~ De Xlpth to water surface from casing top """

"d' , 
.  

' X X xX ][ ] : Vol- anp2 oet water pxirg-l prior to sanplie - 0 l

x! Auger hole depth

xDepth to water in auger hole-- -..

SAMPLE AOUEMON A PRESaVATION

. .Container Parameters to Preservation Hlolding Cont a iner Sa-,p le '-:"-".) Description b AnameAr.*E/a M (2 m (d) Nto(s) NO.

X X X p2 oz. plastric DOG Filter, t _SO _oC 26______

! x X x Iopt glats Dp to 0in 4% 2h

x* X xT  40 ml. vials (4) V0C 4"C 14 ""

AI t.: wlassTr Peti_________________________________

Det. to astel H ieriide________________________

o Rrt ai servatiorn of tuel coPmsiation in s.oa .
D)escribe byli ng valve location.

\c e x xN 2O' oL. patcLX FteH 4  " eb _______

Ae II s e P tcd 4- '1 , -_%-_'.-

X ll I, i. gua .s/Te.r- , ' l or t. berF ). S. D.-7

M15C~21A...J

- - ~ Descrbe snplir vale loction

ott~rs ~D i~m~vAlx~ ~ ~ 'c Vyc, ( u~4  V~~ I, o

I _,:- 'dL -,,.d ."." " '" -- . %. --"-.".• .. .. - -.. .



r: i

x xT - __ lim 7. 2-
X x X Xi x ( Specific cormiuctance -Z s L u'no/au 5e~ T 22 '

xX Depth to water surface f-rm casing top____________________

x ( Vol"m of water puxrgted prior to saq~lirng ~ 20C -,'

X1 Total water deph___________________________

x Auger ikcle depth______________________________

X Depth to water in auger hl1e____ ______________

SAM1'UE (fUL10 AND PIMERVATION

Container Paramwters to Preservation Hoilding Container Samp le
Description be Analvzed Metrhod Time (d) N&(s) No.___

X X X x 2 oz. plastic aXX Filter, H'--SO 4 4oC 26 ____ ___

X vx 20mt. pasi Kn i 8) Fitr 28t 3A 166 0 91

x2 qt. plsi ed Filter, IZU) 180 ______

* I qt. glass/Tef I. Ht~rbicides IICI, 4*C '0 ___________

x X Rtord oservat iorv3 of fuol cont mninat ion in soi 1.
S. Xj Describe sanpling vaiw- location.

* 4C.t '~ ' au.k !i '-W only.
Ie Is Wk~t. . i\-n--, -" a113 KXFW- onlly.

* I-- T-~ rrv,r','N, *rniithi tor ()ttr rm- ;I S.D 7



7'7-. >- .. -,,,. .

oaA. lait ion Dscription: V %ce %,t I-%.1: - U i3 -d 5- 'V..
N ' I , *', .-

S'.pled by: wLT" O9c Dat,': Time: _ I,

0 --',1-:

"x ) pH1 -7A

S xi x X X Specific corductance 23 tz:6),clu °C -.
Depth to water surface frrn casing top_ _ _ _ __ _ _ _

X x Volume of -ater purged prior to Saipling 'L -22 0 c I

x aS&Tlek dpth
[2 i X Total water depth " [2

" Auger hole &pth _ _ _ _ _ _ _ _

X Depth to water in aiger hole _ _"__ _ _ _ _

SAMPLE L1ECrION AND PRESERVATION

Container Paramiters to Preservation holding Container Saiple
Description be Analyzed Method Time (d) No(s) No3.

x X X X 2 oz. plastic lOC Filter, HBSO, 4oC 2b "-"""

.. x x x I pt. glass OD H/9 4 , 4"C 28 _ _..

* X XT 40 ml. vials (4) VWC 4"C 14 .._..-.

X X X () 2 qt. plastic Metals (8) Filter, I-Yj 28tI L c"

x 2 qt. plastic lead Filter, ,tI}3  180

I qt. glass/Tefi. Peticides 4°C 44U _

X I qt. glass/Tefl. Herbicides t1, 4*C 40 _ -

m1IS(UJ2ANRE)JS
X Record observations of tuel conit..ri. 1t in s)i1.

C&Describe saiiling valve- location.

CQCfrtN %' ) 1SERVATI(m~ L, C L- li- I -~ i ~~1

"- at i, . '--S'I ;rt! 111''-SW, only.

* s , .. 'C-r-4, tr ., nttj1 M b-b o i I y.
*2 ,', .; ," r 'r: , , ,rv hs tor ,C,'r ,1.,is.

If. D-73
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APPENDIX E

SAMPLING AND ANALYTICAL PROCEDURES

E-1.0 ANALYTICAL QUALITY CONTROL

All field sampling and quality control spiking were performed by WAR.

All sample analyses, with the exception of TOX, were performed by TSI.

* TOX analyses were performed by UBTL. Each of the above organizations

maintains a strict quality assurance/quality control (QA/QC) plan which

is outlined in a detailed document. These OA/QC documents were not

appended in this report due to their length. This appendix outlines

.* QA/OC procedures directly relevant to the Moody AFB Phase II Stage 1

survey.

Accuracy of analytical techniques is assured by strict adherence to the

methods listed in Table E-1. Integrity and representativeness of the

sample is assured by sampling procedures described in Section E-2.0.

A check on analytical quality control is provided for by duplicating a

minimum of 10 percent of the samples in each analysis lot. Additional

samples were collected to provide for spiking 10 percent of total

phenolics and metals samples. Samples for DOC, COD, oil and grease, I'OA,

and VOH were not spiked. Duplicate and spike samples were labeled in

such a way that the analytical laboratory could not identify them.

Duplicat. ialues were averaged to obtain a best estimate of actual

concentration. When results were below detection limits, a quantity

equal to one-half the detection limit (i.e., an average between the

detection limit and zero) was used to numerically represent the below-

detection-limit result. Results of duplicate and spike analyses are

shown in Tables E-2 and E-3.

*--:-E-2.0 SAMPLING INSTRUCTIONS FOR MOODY AFB

Descriptions of sample containers, preservation methods, and holding

times are given in Table E-4. Sampling procedures are outlined below for

each analysis group.
"%p. h ','

•p, --]
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" Table E-I. Analtical Che:istry Methods for Water Sa-ples, . xxdv AoT, Georgia [

Parameter Method Detection Limit %

pi* EP' 150.1 I

Specific conductance* %PA 12'.1-

Tcerrature* EPA 170.1

Organic carbon EPA 415.1 1 mc"-

TOX EPA 9020t 10

Oil and grease EPA 413.2 0.5 g/.

Total phenolics EPA 420.1 1

Pesticides EPA 608H **

Herbicides EPA(CERI)tt *"

Arsenic EPA 200.7*** 2

Barium EPA 200.7 2

Ca&iun EPA 200.7 3 '

Chromium EPA 200.7 6

Lead EPA 200.7 20

Mercury EPA 245.1 0.1

Selenium EPA 200.7*** 2

Silver EPA 200.7 3

*Performed at the tire of sample collection.

tEFIA = EPA 'Test Methods for Evaluating Solid Waste, Physical/Ch~Nical Methods,

2nd Fdition, 1982.
*See Table 4-4 for detection limits.

ttEPA(ERI)-Method as given in EPA Document, "Methods for Organochlorine Pesticides and.

Chloropenoxy Acid Herbicides in Drinking Water and Raw Source Water"

***liydride modification. .

All detection limits are in ug/l units except where noted.

Note: EPA = U.S. EPA 'Methods for Cheical Analysis of Water and Wastes," March 197-

! - thod Nxrber.;WL
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Table E-3. Analytics Quality Assurance Checks--Values Reported for
Duplicate Samples (Page I of 2)

Constituents Units Sample No. Value Sample No. Value

TOX ug/l 15671 51 15640 33

15672 75 15649 69
15674 72 15661 25

Phenolics ug/l 15649 8 15672 8

DOC mg/l 16566 <0.5 16579 <0.5

16571 33 16585 45

COD mg/l 16566 3.9 16579 6.2
16571 110 16585 120

Oil & grease mg/l 15640 <0.5 15671 <0.5

15649 <0.5 15672 <0.5
15661 <0.5 15674 <0.5

Arsenic ug/l 16566 <2 16579 <2

Ae 16573 <2 16594 <2

16571 2 16585 <2

Barium ug/l 16566 24 16579 20 . -

16573 193 16594 18
16571 173 16585 94

Cadmium ug/l 16566 <6 16579 <6

16573 <6 16594 <6
16571 16 16585 <6

Chromium ug/l 16566 <15 16579 <15
16573 <15 16594 <15
16571 47 16585 <15

Lead ug/l 16566 <20 16579 <20
16573 <20 16594 <20
16571 <20 16585 <20

Mercury ug/l 16566 0.2 16579 0.2
16573 0.1 16594 <0.1
16571 0.2 16585 <0.1

Se leni um ug/l 16566 <4 16579 <4
L. 16573 <4 16594 <4

16571 <4 16585 <4
--. "

E-5 €.
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Table r.-3. Analytics Quality Assurance Checks--Values Reported for6Z
Duplicate Samples (Page 2 of 2) 1!

Constituents Units Sample No. Value Sample No. Value K
Pestcide ug 1656 BL*(al) 1579 BDLWitl

Herbicides ug/l 16566 BDL*(all) 16579 BDL*(all)

VOC ug/l 16578 16565
Chlorobenzene 9.2 5.4
1,4-dichlorobenzene 8.8 3.7
Trichioroethane 2.1 (1.0
Benzene 3.7 (0.5
All other compounds BDL* BDL*

VOA-Method 503.1 ug/l 16854 16855
Benzene 30 34
1 1,2-Trichloroethylene 2.4 2.8
a-Trifluorotoluene <10 (10
Toluene (1.0 (1.0
1,1 ,2,2-Tetrachloroethylene 5.0 6.7 *

Ethyl benzene 30 36
I-Chlorocyclohexene-1 <1.0 <1.0
p-Xylene 28 25
m-Xylene <1.0 (1.0
o-Xy lene 2.2 2.3
Isopropylbenzene 4.1 5.6
Styrene (1.0 <1.0
p-Bromofluorobenzene <1.0 <1.0
n-Propylbenzene 12 14
t-Butylbenzene <1.0 <1.0
Bromobenzene <1.0 <1.0
sec-Butylbenzene <1.0 (1.0
1,3,5-Trimethylbenzene 19 22
p-Cynene <1.0 <1.0
1,2,4-Trimethylbenzene (10 <10
Cyclopropylbenzene 6.7 6.8
n-Butylbenzene 2.7 3.0

*2,3-Benzofuran <1.0 <1.0lo
Hexachlorobutadiene <1.0 (1.0
Naphtha lene 5.6 6.9

*RDL below: detection limit.

E- 6
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E-2.1 METALS .-

Metal samples from the wells should be from the first bailer (G liter).

Bottle should be filled to very top if dissolved metals are desired and

filtration is not performed immediately. ..

Filtration should be as follows:

I. Glass fiber filter should be rinsed with 20 to 30 milliliters of

0.5 N HNO 3 after being placed in suction apparatus. Discard
rinse.

2. Rinse filter with 20 to 30 milliliters of sample. Discard

rinse.

3. Filter sample and return to bottle after the bottle has been

rinsed with deionized water.

4. For membrane filtration, place filter in apparatus with gridded a "

side up and follow Steps 1 through 3.

5. Samples must be filtered through the 0.4 5-microgram filter for

analytes to be considered dissolved. Filtration through a glass

fiber filter reduces "binding" of the membrane filter but may

not be needed for samples with little turbidity.

Preserve metal samples with 2 milliliters of HNO3 per liter (after

filtration for dissolved metals), mix, and check pH by pouring small

amount on pH test strip. pH should be less than 2; add more IIN0 3 if

necessary. Refrigeration is not necessary. ......-

E-2.2 DOC

Bottle should be completely filled to ensure sufficient sample after

filtration. Procedure is the same as that for metals except 5 N HCI is

used for rinsing and concentrated HC for preservation. These samples

require refrigeration.

E-8
.5t
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E-2.3 OIL AND GREASE

p Sample bottles should not be filled to top due to nature of analyte.

Bottles are I-liter glass with Teflon'-lined caps. Preserve to a pH less

than 2 with concentrated 112SO 4 and refrigerate.

E-2.4 PURGEBLE ORGANICS%

This sample should cone from the first aliquot of a bailer to prevent the

loss of any volatiles. Excess turbulence should be avoided (e.g.,

-° bubbling) when filling these bottles for the same reason. Fill bottle

to an inverted meniscus, cap, and refrigerate immediately. A small

.~-: convex dimple in the top of the septum indicates that the bottle is

properly filled. There should be no air bubbles present in the bottle.

This sample is taken in quadruplicate in 40-milliliter glass, screw-cap

L vials with Teflon" septa. Preservation is by refrigeration.

E-2.5 TOX

The same procedure is used as for purgeable organics, except samples are

taken in duplicate.

E-2.6 TOTAL PHENOLICS

- Bottles should not be completely filled in order to leave room for

spiking. Bottles are 1-liter glass with Teflon "-lined caps. Preserve to

*...a pH less than 2 with concentrated H2SO4 using disposable glass pipets.

Refrigerate after acidification.

E-2.7 PESTICIDES/HERBICIDES

Samples are taken in 1-liter glass bottles with Teflon"-lined caps.

Separate fractions were taken for organochloride and organophosphate

. - pesticides, and for herbicides. The herbicide fractions were preserved

with concentrated HCI to pH less than 2. EPA recommends acidifying

samples collected expressly for chlorophenoxy acid herbicide analysis in

Section 7 of their publication "Characterization of Hazardous Waste

* Sites, a Methods Manual, Volume III, Available Laboratory Analytical

IPA, Hethods" (EPA-600/4-84-038, May 1984). They specifically suggest .. Z

* E-9

..



If2S04; WAR used liCl because we believed it would prevent bacterial

decomposition and potential hydrolysis of herbicides, while not interfer- "

ing with subsequent extraction.

E-2.8 CHEMICAL OXYGEN DEMAND "

Samples are taken in 4-ounce plastic bottles and preserved with

concentrated sulfuric acid to pH less than 2. These samples require -.

refrigeration.

L-mma-
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JAMES H. SULLIVAN, JR., Ph.D., P.E. CHEMICAL ENGINEER
WATER AND AIR RESEARCH, INC.

..- Relevant Experience '

Dr. Sullivan has played major roles in projects involving technical work directly
related to groundwater monitoring and assessment at hazardous wastes sites. His
recent experience includes work for a paper manufacturer, a phosphate plant, a
landfill, and a cement manufacturer.

Dr. Sullivan directed preparation of Part A and Part B permit applications for the
.. U.S. Navy. He has also worked directly on other projects related to RCRA

groundwater monitoring and assessment programs and the permitting process. He is.
familiar with the DOD Hazardous Materials Information System which he has used to %.

assess chemical/physical properties of DOD compounds. He directed a team of 41

scientists and engineers working at two installations on initial assessment studies
(IASs) for the U.S. Naval Energy and Environmental Support Activity (NEESA).
Potential for contamination from past hazardous waste disposal was determined for
approximately 80 candidate disposal sites. Recommendations for confirmation or
remedial action were developed.

contamination from past hazardous waste disposal activities. He participated in

field work and used field data to assess pollutant movement and severity of
contamination. He recommended remedial measures and specified additional data
needs for remedial design.

He directed a series of studies for the U.S. Army in which impacts of munitions
wastes at several ammunition plants were defined. Siting of a new munitions plant
was the objective of another study, and developings water quality criteria for
hazardous substances using field and laboratory data was accomplished in another
study. He conducted field work, data reduction, report preparation and briefings.

At a U.S. Army installation (Redstone Arsenal), Dr. Sullivan directed a nationally
prominant study of environmental contamination from DDT. He was responsible for
involved several public agencies, with field data collected by four separate

groups. He was responsible for reducing and interpreting all field data. Again he
participated directly in field reconnaissance, records research, data compilation,
data reduction, report writing, and briefings, including those before Congressional
staffs.

5 Dr. Sullivan studied three solid waste disposal sites near Charleston, South

" Carolina and monitored groundwater impacts. In addition to gathering chemical
data on groundwater and soils, fluorescent dye was used to trace groundwater
movement. Evidence of hazardous substances in leachate was found and remedial
action recommended.

- Education

Ph.D. Environmental Engineering University of Florida
M.S. Environmental Engineering University of Florida
B.S. Chemical Engineering Georgia Institute of Technology

Professional Registrations and Society Memberships
F

Professional Engineer--Florida -

Member of 8 professional societies

Publications

Author ad co-author of approximately 10 publications and 45 technical reports in
water chemistry, potable water treatment, wastewater renovation, and environmental
imnact assessment.

IG I(;-1l.
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WILLIAM G. THIESS ENVIRONMENTAL ENGINEER
WATER AND AIR RESEARCH, INC.

Relevant ExperienceI~Ii
Mr. Thiess has worked with hazardous waste management at facilities in Georgia,
Florida, Alabama, and Texas. He prepared major portions of a Part B application
for a commercial treatment, storage, and disposal facility in Georgia. He
developed concept designs for container storage and sludge fixation (solidifica-
tion) facilities. He developed all topographic information and process descrip-
tions, and he designed plans for waste storage and handling.

Mr. Thiess prepared major portions of a Part B application for a Naval Air Station
in Texas. He helped develop plans and specifications for a container storage
building and vaulted, below-grade storage tanks. He prepared detailed faciiity
descriptions. He has interfaced directly with permit agency staff to negotitate
permit conditions.

Mr. Thiess has participated in initial assessment studies (1ASs) of hazardous waste
contamination at U.S. Marine Corps and U.S. Navy installations. For a naval
shipyard, he was also responsible for developing recommendations for further
groundwater assessment and remedial actions where contamination was apparent.

Mr. Thiess evaluated engineering alternatives for isolation or detoxification of
DDT-contaminated sediments near Huntsville, Alabama. His primary role in this
project was to select, design, and cost various mitigation alternatives. ie also "
helped evaluate relative alternative effectiveness.

. In another groundwater contamination study near Redstone Arsenal (Alabama), he
supervised well sampling and laboratory analysis of hazardous organics according to
rigid field and laboratory procedures.

For the U.S. Army Corps of Engineers (COE), Mobile District, he directed efforts to .
identify and assess impacts upon physical systems for the Coosa River Navigation
Project environmental impact statement. For Savannah District, he supervised and
participated in field work and data analysis for the Richard B. Russell Dam pre-
impoundment study.

He has participated in and directed portions of Section 208 projects in central
Florida. He developed water and nutrient budgets for the Winter Haven chain of
lakes in a study designed to evaluate restoration alternatives for Lake Howard. He
was also responsible for design and implementation of a study to evaluate effects
of septic tank drainfields on water quality in three central Florida lakes.

While a graduate research assistant at Clcmson University (1978-1979), he was
responsible for organizing and directing stream survey field work for a project -
sponsored by the U.S. Environmental Protection Agency (EPA) designed to evaluate -

the effectiveness of control measures for nonpoint source pollutants. He super-
vised laboratory work in sediment transport analysis and applied various digital
computer models to drainage basins for erosion and sediment transport analysis. He
dealt with various state and federal agency personnel, as well as local interests,
during organization and implementation of the project.

Eductinin

M.S Environmental Engineering Clemson University
B.S. Environmental Engineering Florida Institute of Technology

Pro ,s. n l,d ur)',irnIzat ions=
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JERRY A. STEINBERG, Ph.D., P.E. WATER RESOURCES ENGINEER
WATER AND AIR RESEARCH, INC.

Relevant Experience
Dr. Steinbe rg is an environmental engineer specializing in the management of
hazardous wastes and defining pollutant transport. This includes working at
abandoned sites, writing hazardous waste management plans, and preparing hazar- F
dous waste facility permits. He has worked directly with regulatory agency staff " ,
to negotiate types and amounts of information required and compliance schedules
on Part B permits.

For the U.S. Navy he conducted hazardous waste inventory surveys at installations e
in Texas and Florida. He developed hazardous waste management plans for Naval
Air Stations at Corpus Christi, Texas; and Pensacola and Jacksonville, Florida.
He filed RCRA Part B permit applications for facilities in Georgia, Florida, and
Texas. At one or more of these facilities, incinerators, surface impoundments, "
treatment in tanks, container storage, storage in tanks, and thermal treatment
were permitted. Dr. Steinberg has worked on all components for Part B applica-
tions. He has developed closure plans, closure costs, preparedness/prevention
measures, and contingency plans. Work included developing concept designs for
facilities not meeting 40 CFR 264 requirements. Plans for modifying facilities
to achieve compliance were developed. He has directed work for the Naval Energy
and Environmental Support Activity (NEESA) at three installations assessing envi-
ronmental contamination potential from hazardous waste disposal. This initial
assessment study (AS) involved bases in Virginia and North Carolina. In addi-
tion to directing the project, he actively participated in all technical phases
including: archival research, on-site reconnaissance, data assessment, devel-
oping recommendations for confirmation or mitigative action, and report prepara-
tion.

For the U.S. Air Force, Dr. Steinberg has participated in installation restora-
tion program (IRP) activities at six bases. At bases in Florida and North
Carolina, he conducted on-site assessment of confirmation sites. He then devel-
oped work scopes for conducting confirmation work. He participated directly in
confirmation assessments at bases in Florida and Virginia. Monitoring data were
reviewed leading to determination of environmental degradation and the need for
remedial actions. For the U.S. Army, he conducted field studies of dispersion of
munitions wastes in surface waters at Holston AAP. At Longhorn and Louisiana
AAP, he participated in field studies of munitions impacts on ambient water. He
conducted pollutant dispersion analysis on the Clinch River (TN) to assess down-

* stream effects of peaking power dam discharges.

" In Dade County (FL) he assessed groundwater contamination from disposal of a pro-
posed hazardous waste. Wells were sited and installed, sampling directed, and
results interpreted. Evidence of pollutant movement beyond property boundaries
was shown; however, hazardous constituents did not migrate far in the aquifer.
Mitigation recommendations were made.

Dr. Steinberg has prepared comments for submission to the U.S. Environmental Pro-
tection Agency (EPA) addressing technical appropriateness of federal hazardous
waste regulations. He has participated in EPA-sponsored workshops on Part B ap-
plication filing. He has drafted two major American Society of Civil Engineers
(ASCE) hazardous waste policy statements which have been presented to U.S. con-
gressional committees. He is chairman of the ASCE Hazardous Waste Management - '
Committee.

Education
Ph. D. Environmental Engineering University of Florida
M.S E Water Resources Engineering Vanderbilt University
B.C.. CIvi Engine ering Vanderbi It Universitv

Prfessji on a Kistrations and Societies

* ,'r:ca ; ('CI, .v of Civil Engineers
" Am-rican ';ater kesourcs Association

Am,-rican Gv'ophvsical Union (Hydrology Section)



ROBERT D. BAKER, JR. ENVIRONMENTAL CHEMIST
WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Baker is a highly skilled organic chemist. who has diverse experience in
analyzing environmental samples for various organic constituents. Examples of his
recent work include:

o Gas chromatographic (GC) analysis using FID, ECD, NPD, FPD, and Hall ECD and
high-pressure liquid chromatographic (HPLC) analysis using variable wave-
length UV/visible, fluorescence, and electrochemical detectors; and

o Developing and testing methods for analysis for determining trace levels of
organic contaminants in pesticide industry wastestreams, which included,
among other analyses, detecting phenolics and volatiles using CC.

In work related to other pesticide manufacturers, he reviewed and assessed
processes for more than 200 compounds. Using plant operating data, he identified
possible impurities introduced through raw materials, by-products created from
side-reactions, and potential contamination from various solvent media. This work
ultimately led to development of pretreatment technologies.

Mr. Baker modified existing methods of analyzing for DDT in natural waters.
Modification was necessary to meet extremely low detection limits with rigorous

quality control because of low concentrations mandated in drinking water
regulations.

Other types of analytic work by Mr. Baker include:

o Analyzing natural water (river and lake) samples for organics for background
EIS data--Georgia, South Carolina, Alabama, and Florida;

o Analyzing water and sediment samples for low levels of DDT, PCBs, and other

organics--Alabama and Virginia;

o Developing improved techniques to accurately measure volatile hydrocarbon
levels in soils--Virginia;

o Analyzing fish tissue for hazardous waste contamination in blinded samples
with better than 90-percent accuracy on duplicates and controls--Alabama;

o Using HPLC to verify methods for analysis of 16 polynuclear aromatic hydro-
carbon compounds and 2 benzidine compounds (wastewater matrix)--Ohio; and

o Using HPLC to develop methods and analyze for hazardous (munitions) wastes-- . .
Louisiana and Texas. -.

Education

B.S. Chemistry Northeast Louisiana University

Protessional Societies

Aiurca J tA,.: l Society
. Amfrican Assoclat ion for t he Advancement ot Sc i ence



CHARLES R. FELLOWS ENVIRONMENTAL CHEMIST
WATER AND AIR RESEARCH, INC.

U Relevant Experience

Mr. Fellows is an environmental chemist trained in both field studies and formal
laboratory chemistry.

IAs a member of hazardous waste site investigation teams, Mr. Fellows has conducted
interviews regarding past disposal practices, past and present industrial/chtmical

j- processes, and the chemical and physical nature of disposed materials. On several
occasions he has identified waste sites that posed an immediate concern to human
health.

Mr. Fellows is familiar with and has used various appropriate safety procedures and
techniques while sampling sites that have received hazardous wastes. He has

..collected groundwater, surface water, sediment, and leachates for a wide variety of
organic, inorganic, and physical analyses. He is experienced in applying site
assessment models to evaluate migration and health-threatening potential of
chemical wastes at specific disposal sites.

In addition to the procedures mentioned above for collection, preservation, and
analysis of various types of samples, he is familiar with the RCRA EP Toxicity Test

•" . Procedure, the U.S. Army Corps of Engineers Elutriate Test Procedure, and ground-
"- water monitoring procedures for arsenic, heavy metals and other toxicants.

Mr. Fellows is directly responsible for inorganic chemical analyses. He performs
quality assurance checks and often participates in actual laboratory water quality

"* analyses. He recently worked with an industry generating hazardous wastes to
' develop suitable extraction methods for assessing waste toxicity. He helped to

" . develop wastewater analysis protocols which mitigated interferences from chemicals
in battery manufacturing wastes.

He directs sampling of groundwater monitoring wells and participates in developing
" "field sampling networks for both surface waters and groundwaters.

" Education

- M.S. Water Chemistry University of Florida
B.S. Biology Eckerd College

Publications

Author and co-author of several articles and technical reports
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WILLIAM D. ADAMS HYDROGEOLOGIST -I
WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Adams is a graduate geologist who has specialized in engineering applications
of hydrogeology. His practical experience is -strongly oriented toward solving
problems of pollutant transport in the subsurface environment.

He works on environmental contamination assessments and hazardous waste management/ '

permitting. He has conducted hydrogeologic work at abandoned hazardous waste sites
at DOD installations in Alabama, Florida, North Carolina, Georgia, Virginia, and
Arizona. At some of these bases, chemical agent disposal was investigated and
elaborate health and safety precautions were used. -*;

his project responsibilities have included: assembling and reviewing geologic and
geohydrologic literature; quantifying pollutant movement potential using published
documents and/or field test data; supervising monitoring well installation; select-
ing well sites, depths, and casing requirements; specifying rig clean-up proce- I.:
dures; and drafting reports of findings for DOD and regulatory staffs. Mr. Adams
has also participated in staff briefings detailing interim and final findings.

He conducted a comprehensive hazardous waste inspection and survey at Pensacola
Naval Air Station. Industrial facilities which generate substantial quantities of
various wastes were visited and associated personnel debriefed to determine waste
generation and handling practices. This information was used in two ways. First, ' -
Mr. Adams and his team developed a complete hazardous waste management plan for the -
entire complex. This ensured compliance with 40 CFR 260-265. A Part B permit
application, including revised Part A, was then filed. Facilities permitted in-
cluded container storage buildings, surface impoundments, and treatment in drying
beds. A preliminary design for additional container storage was reviewed and con-
cept design modifications made to ensure RCRA compliance (40 CFR 264). Although
numerous tanks were used, all tank usage was reviewed and recommendations were made
to alter hazardous waste storage practices. This eliminated the need to permit any
tank.

Mr. Adams has also directed field work for installation restoration confirmation
studies (Phase 2) at Langley Air Force Base, Virginia and Eglin Air Force Base,
Florida. In these studies, he researched site geology, sited all wells, supervised
well installation and development, and collected samples for inorganic and organic
constituent analyses.

In another DOD study, Mr. Adams compared two potential depleted uranium burial
sites. He planned and sup-rvised the field work, lab work, and report preparation.
An important aspect of th. - study was assessing potential routes of contaminant
migration. This work incl ded extensive field and laboratory soils testing and
analysis.

Education

M.S. Geology University of Florida
B.S. Geology University of Florida

Professional Societies

National Water Works Association
Florida Water Well Association

Publicat ions

Author an : ,o-author of several articles and technical reports.
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APPENDIX H

SAFETY PLAN

B-1.0 GENERAL

.** The safety plan presented herein gives guidelines for basic safety pro-

cedures and equipment utilized by WAR during the course of IRP Phase II

surveys. Samples collected during Phase II surveys are typically

environmental water and sediment samples as opposed to hazardous waste

samples and normally do not require unusual levels of personnel

protection. Detailed procedures and equipment required to minimize

exposure to specific hazardous wastes or conditions requiring higher

levels of protection are beyond the scope of this plan. References are

provided from which waste-specific information on equipment and

procedures can be obtained on a case-by-case basis.

H-2.0 INFORMATION REVIEW

Prior to initiating Phase II survey fieldwork, the Phase I records search

is reviewed in detail to identify hazardous wastes or conditions that may

be encountered at each site. Available toxicological data on materials

*, suspected of being present at the sites are reviewed to determine if the

base level of personnel protection outlined in Section H-5.0 is adequate.

Hazards such as the presence of highly toxic or incompatible chemicals,

toxic gases, radioactive material, or explosives may require more

extensive precautionary measures than the base level of protection.

Safety hazards requiring special attention are addressed on an individual

basis using appropriate assessment methods and equipment and procedure

recommendations given in the EPA Field Health and Safety Manual (EPA,

1980) and the EPA Safety Manual for Hazardous Waste Site Investigations

(EPA, 1979). Hazardous conditions can be clarified or confirmed on

, -.. preliminary site visits.

4 '. H-3.0 MEDICAL MONITORING PROGRAM

The person responsible for Phase II survey fieldwork will determine

%.. whether a medical monitoring program is necessary, based on results of

the information review. If hazard levels are judged high enough to

H-I1-"
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warrant this procedure, all field personnel will participate in a medical J

monitoring program. Guidelines for the program are given in Appendix I

of the EPA Field Health and Safety Manual (EPA, 1980). ,- .

H-4.0 FIELD PERSONNEL INDOCTRINATION t."

All field personnel will be informed by the project field supervisor of

required safety equipment and procedures prior to on-site work. Subjects

covered will include personal safety gear, general and site-specific

safety procedures, and incident notification procedures.

H-5 .0 PERSONNEL PROTECTION GEAR

The following items will be provided on-site for all field personnel:

o TyvekG disposable coveralls,

o Rubber boots,

o Rubber gloves,

o Hard hats,

o Eye protection (safety glasses or face shields).

Hearing protection (disposable ear plugs) will be provided for all work .

in the vicinity of the flight line or other noise hazards. Cartridge-

type respirators will be available on-site for protection against inhala-

tion of dust or vapors. If strong vapors are encountered, respirators

will be utilized to facilitate evacuation of personnel and equipment from

the site until the situation can be assessed or corrected.

Personal equipment described above will offer adequate protection for F
most situations encountered during the course of Phase II survey field-

work. When conditions are identified that require a higher level of

personal protection, the EPA Safety Manual for Hazardous Waste Site

Investigations will be referred to for guidance.

H-6.0 SAFETY PROCEDURES

Hard hats and eye protection will be worn when appropriate, as directed

by the project field supervisor. Protective clothing (boots, gloves, ..

H-2
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and coveralls) will be worn at all times while working on-site. Cover-

alls will be changed a minimum of once daily.

The project field supervisor will consult with the base environmental

coordinator or other responsible contact regarding site-specific hazards

prior to entering sites. Special procedures for entering and working at

particular sites will be clarified and conveyed to all field personnel.

Examples of areas requiring strict procedures are active runways or

taxiways, fuel handling or storage areas, and secure areas.

Prior to any drilling or digging on the sites, USAF Form 103 must be

routed to all applicable base organizations for a clearance review.

Circulation of this form is required to avoid contact with underground or ..

overhead utilities, conflict with base activities, or breaches of

security.

Additional safety procedures will be implemented, if warranted by the

information review or conditions encountered at the site. Site-specific

safety procedures will be based on guidelines given in the EPA Field

Health and Safety Manual and the EPA Safety Manual for Hazardous Waste

Site Investigations.

H-7.0 INCIDENT/ACCIDENT NOTIFICATION PROCEDURES

As a minimum, the following emergency phone numbers should be available

* 1 on-site:

I. Ambulance or medical assistance,

2. Base fire department (or other if off-site), and

3. USAF base point of contact for project.

After contacting appropriate emergency services (if necessary), the base

point of contact should be notified of the incident or accident so that ..-.

it can be dealt with according to base policies and procedures.

H-3
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APPENDIX I

AQUIFER TESTING METHOD AND DATA PRESENTATION Kple
1-1.0 AQUIFER HYDRAULIC TESTING

WAR performed single well aquifer tests at one well to determine values

of horizontal hydraulic conductivity representative of the surrounding

soil. A rising-head test1 was used.

WAR performed this test at Moody AFB by:

1. Determining the static water level by taking a series of I.
preliminary water level measurements,

2. Rapidly removing water from the well, and "

3. Measuring the rise in water levels as a function of time.

Reduction of rising head test data was as follows:

1. Determining the time since the test started for each water level

measurement, and

2. Calculating the difference (1t) between each water level

measurement and the static water level (H0 ).

. The data were plotted on semi-log paper as lt/Ho versus t. The

" . straight line portion of the plot is used to determine hydraulic

conductivity from the equation.

K = [R2 In (L/R) In (HI/1 2 )]/[2L(t 2 -tl)I

where K = hydraulic conductivity (cm/sec)

R - inside radius of the well casing (cm),

=L length of saturated soil opposite the well screen (cm),

tl, t2 = elapsed time (sec.), and

H3, H2  Ht/Ho at tI and t2 , respectively.

• ..'-

d
1Naval Facilities Engineering Command. 1982. Soil Mechanics,

'D 
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HYDRAULIC CONDUCTIVITY CALCULATIONS

Li. at Ueil 1,-4 equals total casing depth less depth to static water

27.7 -6.6 ' 1.1 feet =640 cm

From plot of recovery vs. tine, two straight lines were approximated. ~ *

For first line: 11/1,o =0.61 at t =5 minutes

=111 0.305 at t =45 minutes

mFor second line: H110p = 0.66 at t =5 minutes
H10= 0.305 at t =45 minutes

Radius of pipe equals 1 inch =2.54 cm

For first line: K = 0.00048 cm/mmn

K = 8.1 x 10-6 cm/sec

gFor second line: K = 0.00068 cm/mmn

K = 1.1 x 10-5 cm/sec

7.7.
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APPENDIX K

REPRODUCTIONS FROM THE PRASE I REPORT OF HAZARD

ASSESSM4ENT RATING FORMS FOR THE PHASE II STAGE I SITES
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