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EXECUTIVE SUMMARY
i

The Department of Defense (DOD) has developed a program to identify
and evaluate past hazardous material disposal sites on DOD property, to
cnntrn]‘.r the m:.g'ration of hazardous contaminants, and to ‘control hazards
to health or welfare that may result from these past disposal opera-
tions. This program 1s called the Installation Restoration Program
(IRP). The IRP has four phases consisting of Phase I, Installation
Assessment/Records Search; Phase II, Confirmation/Quantification; phase
III, Technology Base Development; and Phase IV, Remedial Actions.
Engineering-Science was retained by the United States Air Force to
conduct the Phase I, Initial Assessment/Records Search for K. I. Sawyer

Alr Force Base (APB) under Contract No. FOB637 84 .C0070.

INSTRALLATION DESCRIPTION
K. I. Sawyer AFB is located in the Upper Peninsula of Michigan,

approximately 20 miles south of Marquette, Michigan, The main base
consists of 5,278 acres comprised of runways and airfield opera-
tions, industrial operations, housiqq and recreational facilities,
and undeveloped land. The base is surrounded on all sides by forested
land. Remote installation facilities include the Calumet Alcr Force
Station (AFS) comprising 104 Acres. This site is located 22 miles
northeast of Calumet, Michigan. The mission of the station 18 to pro-
vide long range surveillance radar data and ' ground to air ccmmunica-
tions. Another remote annex included in the study was the Wells
Terminal Annex, a 40 acre site near Escanaba, Michigan. This annex is
the main terminal for jet fuel delivered to thn base,

K. I. Sawyer AFB was first established as K. I. Sawyer County
Airport 1in 1949 although the airport site was not used for commercial
aviation. Joint use between Marquette County and the U. S. Gnirernmant

began in 1955, The site was transferred to Air Force control in 1955

and non-military operations were terminated in 1957,

-1 =



In the late 1950's , several fighter and bomber wings were station-
ed at K. I. Sawyer AFB. In 1963, the 410th Bombardment Wing (BWM)] was
created by the redesignation of an earlier bombardment unit, and i1n 1964
an air refueling mission was added. At present the 410th BMW is the
host unit at the base; the 2001st Information Systems Squadron (ISS) and
the 87th Fighter Interceptor Squadron (FIS) are other major units at the
base. Bircraft in use at the base include the B-52H bomber, KC-115
tanker, T-33 and T-:li'.? trainers, and F-106 fighter aircraft. The mission
of the 410th Bombardment Wing is to act as a deterrent force in times of
peace and, in the event of war, to act as a strike force to destroy

enemy targets.

ENVIRONMENTAL SETTING

The environmental setting information for Xx. I. Sawyer AFB and
Wells Terminal Annex indicated the following data as important when

evaluating past hazardous waste disposal practices.

. The mean annual precipitation for K. I. Sawyer AFB and Annexas
is 34.0 inches; the net precipitation is app-oximately + 9.0

inches and . the one-year, 24-hour rainfall event is approxi-
i

es. These data indicate .that there is an abun-
dance of rain$all in excess of evaporation and that there is a
potential for storms to generate high runoff and ground-water

recharge.

2. The soils on the base are sandy loam to sands with moderate to
high vertical pemea:bility. These data indicate that recharge
by precipitation infiltrating the soils will be high.

3. Two aquifers exist at the K. TI. Sawyer AFB. The uppermost
aquifer consists of the unconsolidated glagial outwash deposit
to depths of 300 feet. The bedrock aquifer exists at depths
from 60 to 300 feet,

¢



Ground-water underlying X. T. Sawyer and within the uppermost
aquifer exlsts under semi-confined ro confined conditions at
depths as shallow as S faer, The most permeabls zone within
the upper aquifer 1s the top of the weathered rock zone and

within the stratified sands and gravels,

Ground water underlying thé base and within the bedrock aquifer
@x1sts under confined conditions. The bedrock aquifer s
continuous i1n the vicinity of the base. This agulfer 1s seldom
tapped due to the excellent aquifer which overlies the bedrock

L]

aguifer,

Ground-water contamination by arganic chemicals at K. J. Sawyer

AFB within the upper aquifer has been recorded at well A.

The ground water within the uppermost aguifer at K, 1. Sawyer
AFB 1s thought to discharge to Silver Lead Creek,

T B
The uppermost aguifer at K, I. Sawyer AFB is the principal
source of potable water for the base. The bedrock aquifer 1s

seldom used.

There are no known federally or state-listed endangered or
threatened species which permanently inhabit K. I. Sawyer AFB

or its satellite facilities.

The soc1ls at the Wells Terminal Annex consist of loam and sand
that are poorly drained, possess a high water table and are

subject ro frequent flooding.

Two aquifers are present at the Wells Terminal Annex, The
uppermost aquifer consists of unconsolidated glacial lake
deposits to depths of 50 feet. The bedrock aquifer exists from
depths of 60 to 3150 feet,

"
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TABLE 1
SUMMARY OF HARM SCORES FOR
POTENTIAL CONTAMINATION SITES
AT K. I. SAWYER AFB

Waste
Charac- Waste .
Receptor teristics Pathways Management HARM
Rank Site Subscore Subscore Subscore Factor Score
1 Wells Terminal Annex 81 72 a0 1.0 78
2 Drainage Pond No. 2 69 100 56 1.0 75
(Hospital Area)
3 POL Area 64 80 80 1.0 75
4 Landfill No. 1 66 100 48 1.0 71
5 Landfill No. 2 64 BO 56 1.0 67
6 Drainage Pit No. 3 63 80 48 1.0 64
(Bldg. 740)
7 Landfill Ne. 3 64 80 41 1.0 62
B Fire Protection Training 61 80 41 1.0 80
Area No. 1
9 Fire Protection. Training 61 64 41 1.0 55
Area No. 2
10 Hardfill Area No. 2 64 &80 41 1.0 55
11 Landfill No. 4 61 60 41 1.0 S4
12 Drainage Pit No. 1 63 S0 46 1.0 93
{Test Cell)
13 DPDO Yard 63 40 46 1.0 S0

Source: Engineering-Science



RECOMMENDATIONS
A program for proceeding with Phase II and other IRP activities at

K. I. Sawyer AFB is presented in Section &. The recommended actions
include geophysical surveys, soil borings, monitoring wells, and a
sampling and analysis program to determine if contamination exists,
This program may be expanded to define the extent and type of contami-
nation if the initial step reveals contamination. The Phase II recom-
mendations are summarized below:

© Wells Terminal Annex - Geophysics to characterize the study area
followed by installation of wells along the perimeter of the site
and at one upgradient locatil.:n. Soil sampling up to 15 feet
below grade. Sediment sampling from nearby surface waters.
Sample existing drinking water well. Resurvey Southern boundary.

© Drainage Pond No. 2 - Conduct composite water and sediment

samples from the pond and Silver Lead Creek. Perform a soil

boring in the golf course area up to 15 feet below grade,

Install four monitoring wells around site.

© POL Area - Geophysics to characterize the study area. Install

and sample monitoring wells,

© Landfills No. 1 through No. 4 - Geophysics to characterize the
study area, Install and sample one upgradient well and one
downgradient well for each 250 feet of downgradient frontage.

Sample surfacé water and sediments upgradient and downgradient

from the sites.

© Drainage Pit No. 3 - Geophysics to characterize the study area.
Install and sample one upgradient and three downgradient wells,

© Fire Protection Training Areas No. 1 and No. 2 - Geophysics to
characterize the study area. Install and sample one upgradient
and three downgradient wells. Perform a minimum of three test
borings to 15 feet, sampling at 3-foot intervals.

la-



Hardfill Area No. 2 - Perform three borings to a depth of 20 ft.

belcw grade, sample at 3-foot intervals.

Drainage Pit No. 1 - Perform two soil borings to 15 feet below

grade, sample at 3-foot intervals.

DPDO Yard - Perform three soil borings up to 15 feet below grade,

sample at 3-foot intervals.



SECTION 1
INTRODUCTION

BACKGROUND AND AUTHORITY

The United States Alr Force, due to its primary mission of defense
of the United States, has long been engaged in a wide variety of opera-
tions dealing with toxic and hazardous materials. Federal, state, and
local governments have developed regulations that require disposers of
waste toc identify the locations and contents of past disposal sites and
take action to eliminate hazards in an environﬁentally responsible
manner. The primary Pederal legislation governing disposal of hazardous
waste is the Resource Conservation and Recovery Act (RCRA) of 1976, as
amended. Under Section 6003 of the Act, Federal agencies are directed
to assist the Environmental Protection Agency (EPA) and under Section
3012, state agencies are required to inventory past disposal sites, and
Federal agencies are required to make the information available to the
requesting agencies. To assure compliance with these hazardous waste
regulationa, the Department of Defense (DOD) developed the Ir{sr.allation
Restoration Program (IRP). The current DOD IRP policy is contained in
Defende Environmental Quality Program Policy Memorandum (DEQPPM) 81-5,
dated 11 December 1981 and implemented by Air Force message dated 21
January 1982. DEQPPM 81-5 reissued and amplified all previcous direc-
tives and memoranda on the Installation Restoration Program. DOD policy |
is to identify and fully evaluate sune&c}ﬂd’ problems associated with
past disposal practices of hazardous waste and resulting contamination,.
and to control hazards to health and welfare that resulted from these
past practices. The IRP is the basis for response actions on Air Force
installations under the provisions of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) of 1980, clarified by
Executive Order 12316, CERCLA is the primary legislation ‘governing

remedial action at past hazardous waste disposal sites.



PURPOSE AND SCOPE

The IRP is a. four-phased program (Figure 1.,1) designed to assure
that ldentification, confirmation/ quantification, and remedial actions
are performed in a timely and cost-effective manner. Each phase 1is

briefly described below:

ol Phase I - Installation Assegssment/Records Search - The purpose

of Phase I is to identify and prioritize those past disposal
sites that may POose a hazard to public health or the environ-
ment as a reault of contaminant migration to surface or ground
waters, or have an adverge effect by its persistence in the
environment. In this phase it {s determined whether a gite
requires further action to confirm an envircnmental hazard or
whether it may be considered to present no hazard. If a site
requires immediate remedial action, such as remowval of aban-
doned drums, the action can proceed directly to Phase IV.
Phauluahasicbthmmdmmtfwhmntuﬂy.
] Phase 11 - Confimationfﬂntiﬂcatiun - The purpose of
Phase II is to determine and quantify, by Preliminary and

comprehensive énviromenul and/or ecological survey, the
presence or absence of ~ontamination, the extent of contaning-
tion, waste characterization (when required by the regulatory
agency), and to identify sites or locations where remedial
action is required in Phase IV. Research requirements identi-
fied during this phase will be included in the Phase 117 effort

- of the program.

@ Phase III - Technol Base Development - The purpose = of
Phase III is to develop a sound data base upon which to prepare
a4 comprehensive remedial action plan. This phase includes
implementation of research requirements and technology for
objective assessment of adverse effects. A Phase IIT require-
ment can be identified at any time during the program,

o Phase IV - Remedial Actions - The purpose of Phase IV includes
the preparation amd implementation of the remerdial action plan.,
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Engineering-Science was retained by the United States Air Force to
conduct the Phase I Records Search at K., I. Sawyer Air Force Base (AFB)
under Contract No. F08637 84 C0070. This report contains a summary and
an evaluation of the information collected during Phase I of the IRP and
recommended follow-on actions, The land area included as part of this

study is as follows:

Main Base 5,278 Acres
Calumet Air Force Station (AFS) 104 Acres
Wells Terminal Annex 40 Acres

The activities performed as a part of the Phase I study scope

included the following:

- Review of site records

- Interviews with personnel familiar with past generation and
disposal activities

- Survey of types and quantities of wastes generated

- Determination of current and past hazardous waste treatment,
storage, and disposal activities

- Description of the eﬁvironmental setting at the base

= Review of past disposal practices and methods

- Reconnaissance of field conditions

- Collection of pertinent information from federal, state and
local agencies

-~ Assessment of the potential for contaminant migration

- Development of recommendations for follow-on actions

Engineering-Science performed the on-site portion of the records
search during June 3-7, 1985. The folbowing team of professionals was
involved .

- E. H. Snider, P.E., Manager of Industrial Waste Department and
Project Hanaqe}. 10 years professional experience,
- 5. K. Minicucci, Chemical/Environmental Engineer, 4 years pro-

fessional experience.

1=4 »



= S. J. Tiffany, Enivirommental Engineer, 4 years professiocnal
experience.

- J. N. Baker, Geologist, 9 years professional experience,

More detailed information on these four individuals is presented in

Appendix A.

METHODOLOGY

The methodology utilized in the K. I. Sawyer AFB Records Search
began with a review of past and present industrial operations conducted
at the installation, Information was obtained from available records
such as shop files and real property files, as well as interviews with
103 past and present base employees from various operating areas. Those
interviewed included current and past personnel associated with civil
engineering, fuels management, roads and grounds ma‘ntenance, fire
protection, real property, history, and various shop personnel. A
listing of interviewee positions with approximate years of service is
presented in Appendix B.

Concurrent with the employee interviews, the applicable federal,
state and local agencies were contacted for pertinent study area related
environmental data, The agencies contacted are listed in Appendix B.

The next step in the activity review was to identify all sources of
hazardous waste generation and to determine the past management prac-
tices regarding the use, storage, treatment, and disposal of hazardous
materials from the various sources on the base. 1Included in this part
of the activities review,was the identification of all I-:-nown pasat dis-
posal sites and other possible sources of contamination such as spill
areas.

A ground tour of the identified sites was made by the Engineering-
Science Project Team to gather site-gspecific information including: (1)
general: observations of existing site conditions; (2) visual evidence of
environmental stress; (3) presence of nearby drainage ditches or surface
waters; and (4) visual inspection of these water bodies for any obvious

signs of contamination or leachate migration.



A decision was then made, based on all of the above information,
whether a potential hazard to health, welfare or the environment exists
at any of the identified sites using the flow chart shown in Figure 1.2,
If no potential existed, the site received no further action. For those
sites where a potential hazard was identified, a determination of the
need for IRP evaluation/action was made by considering site-specific
conditions. If no further IRP evaluation was determined necessary, but
the site potentially could create an environmental problem in the
future, then the potential problem was referred to the installation
envirmanﬁl program for appropriate action. If a site warranted
further investigation, it was evaluated and rated using the Hazard
Assessment Rating Methodology (HARM). The HARM score is a resource
management tool which indicates the relative potential for adverse

effects on health or the environment at each site evaluated.
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SECTION 2
INSTALLATION DESCRIPTION

LOCATION, SIZE AND BOUNDARIES

K.I. Sawyer AFB 1s iocated in  the Upper Peninsula of Michigan,
dpproximately 20 miles south of Marquett®, Michigan (see Figure 2.1}.
The base .8 bordered by undeveloped forested land on 'all sides {see
Figure 2.3%). I

The base comprises 5,278 acres of U.5. government owned and ease-
ment land (see Figure 2.3). Remote installation facilities consist of

the following:

© Calumet Alr Force Station 104 acres

o Wells Terminal Annex 40 acra%

The two remote installartion facilivies, ralumet Air Porce Station
[AFS) and i-:ells Terminal Annex, aré also discussed in detail in thia
repor ¢, The Calumet AFS i85 located 22 miles northeast of Calumet,
Michigan at the top of Mt. Horace Greeley (Figure 2.4}. 7Tt is approxi-
mately 150 miles from K.I. Sawyer AFB. The site 18 surrounded on all
sides by undeveloped forested Lands. The station does not come under
the command of K. [, Sawyer but the base provides 1ts support services,

Wells Terminal Annex 18 located midway between the towns of
sladswone and Escanaba, Michigan (see Figure 2.2}, approximately 50
miles from K.l. Sawyer AFB, The annex 1s in the wwnship of Wells,
Jelta County. It 18 surrounded w the noreth and south by wooded areas
and some small industries, mwm the west by Highway 517 and a4 residential

area and W the east by Litrle Bay de MNoc.
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BASE HISTCRY
The site which is presently K.I. Sawyer AFB was first established

as l.IT Sawyer County Airport in 1949 as a municipal airport for
Marquette County, Michigan. However, the airport site was not used for
commercial aviation. Joint use between the county and the U.S.
government began in 1955 when a runway and other Air Porce facilities
were constructed. The site was transferred to Air Porce control in
1956, and non-military operations were terminated in 1957,

Shop activities which generated wastes began about 1957. In the
late 1950's, several fighter and bomber wings were stationed at K. I.
Sawyer AFB. In 1963, the 410th Bombardment Wing (BMW) was created by
the redesignation of an earlier bombardment unit, and in 1964 an air
refueling mission was added. At present th? 410th BMW is the hoat unit
at the base; the 2001st Information Systems Squadron (ISS) and the 87th
Fighter Interceptor Squadron (FIS) are other major units at the base.
AMircraft in use at the base include the B-52H bomber, KC-135 tanker,
T-33 and T-37 trainers, and F-106 fighter aircraft.

ORGANIZATION AND MISSION

The host unit at K.I. Sawyer Air Force Base is the 410th BMW.
Several major assigned units at the base include the 46th Air Refueling
Squadron, flying KC-135 tanker aircraft; and the é44ﬂ1 Bombardmen t
Squadron, flying B-52H bomber aircraft. Several maintenance, supply,
and transportation activities at the base are of importance tm this
report, since they are involved with the accumulation, treatment, and
disposal of hazardous wastes at K.I. Sawyer AFB. These include the
4'0th Avionics Maintenance Squadron, the 410th Field Maintenance
Squadron, the 410th Munitions Maintenance Squadron, the 410th Organi-
zational Maintenance Squadron, the 410th Supply Squadron, the 410th
Civil ©Engineering Squadron, and the 410th Transportation Squadron.
Other units present in recent yeaars have been the H7th FIS, flying T-33
and P-106 aircraft, and the 71st Flying Training Wing (PTW), Air Train-
ing Command (ATC), flying T-37 aircraft. The 87th PIS is scheduled for
deactivation in September 1985,



The Calumet AFS is hosted by the 665th Radar Squadron. The mission
of the 665th is to provide long range surveillance radar data and
ground-air-ground communications in support of the air defense role of
the 24th NORAD Region and 24th Air Division (ADTAC). The surveillance
and communications subsystems include the AN/FPS-27A Search Radar, the
AN/FYQ-47 Common Digi tizer, the AN/GKA-S Time Division Data Link,
AN/GRT-22 and AN/GRR-24 radio transmitters and receivers.

Wells Terminal Annex, although Air Force owned, is operated by the
Defense Fuels Support Group ocut of Escanaba, Michigan. This site is
used for transfer operations of jet fuel supplied to K.I. Sawyer AFB and
other fuel products to government agencies throughout the state,

The tenant organizations at K.I. Sawyer AFB are listed below,
Descriptions of the major tenant organizations and their missions are
presented in Appendix C.

o 87th Fighter Interceptor Squadron

o 7ist Flying Training Wing

o 2001st Information Systems Squadron

o 225th Field Training Detachment

0 Air Force Audit Agency

o De tachment 24, 26th Weather Squadron

o Detachment 512, Air Force Office of Special Investigations

o Detachment 29, 3904th Management Engineering Squadron (SACMET)
o Defense Property Disposal Office (DPDO)

o Defense Investigative Agency, DOI:I



SECTION 3
ENVIRONMENTAL SETTING

The environmental setting of K. I. Sawvyer AFE and Wells Terminal
Annex are described in this section with an emphasis on the identifji-
cation of natural features that may promote the movement of hazardous
waste contaminants. Calumet AFS was not described in detail due to the
fact that no areas having the potential for contaminant migration were
identified at the station. Environmental conditions pertinent to this

study are summarized at the conclusion of this section.

METEOROLOGY

K. I. Sawyer AFB has a climate typical of the Upper Peninsula of
Michigan as conditioned to scme extent by influences of the Great Lakes,
A stabilizing effect produced by the Great Lakes coupled with prevailing
westerly winds produces cool summers and milder winters than those
experienced in surrounding states at identical latitudes. Selected
meteorological data for K. I. Sawyer AFB are summarized in Table 3.1,

Two climatic features of interest in determining the potential for
contaminant movement are net precipitation and rainfall intensity. Net
precipitation is an indicator of the potential for leachate generation
and is equal to the difference between precipitntim' and evaporation.
Rainfall intensity is an indicator of the potential for high runoff and
erosion. The one-year, 24-hour rainfall event is used to gauge the
potential for runoff and erosion. Net precipitation at K. I. Sawyer AFB
is approximately plus {+) 9.0 inches as determined from meteorological
data. The rean annual precipitation at the base for the period of 1956
tc 1984 18 34.0 inches (NOAA, 1984) and the mean annual lake evaporation
for the area 1s estimated to be 25 inches (NOAA, 1933}’. The one-year,
24-hour rainfall event in the area of the base is estimated to be 2.0
inches (NOAA, 1961),
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TABLE 3.1

CLIMATIC CONDITIONS FOR K. I. SAWYER AFB

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Temperature (°F)
Mean Monthly 12 15 24 37 49 59 65 613 54 45 n 19
Total Precipitation (ilnches)
Mean Monthly 2.1 1.8 2.2 2.6 3.1 3.5 3,4 3.1 4.0 2.9 2.6 2.5
Snowfall (inches)
Mean Monthly 29 21 21 ? 1 T T 0 T 4 17 n

NOTE: T = TRACE
SOURCE: National Oceanic and Atmospheric Administration, 1984,

Period of Record: 1956-1984



GEDGRAPHY
K. I. Sawyer AFB is located in a rural sector of Marquette County

in the central portion of the Upper Peninsula of Michigen, approximately
20 miles south of Lake Superior and the city of Marquette and 50 miles
north of Lake Michigan. The base is situated in the Superir.u_' Upland
Physiographic Province of the United States (Pigure 3.1) and is charac-
terized as a submaturely dissected, recently glaciated peneplain formed
over crystalline bedrock (Fenneman and Johnson, 1930).

Topography

The topography of K. I. Sawyer AFB is typical of the regional
topography. Upland areas east of the base, typical of the ou&r Mar-
quette Moraine, exhibit extensive dissection while low areas, west and
south of the Outer Marquette Moraine have a gently rolling to nearly
flat appearance. The flat areas have a pitted appearance due to the
presence of numerous kettles associated with glacial outwash plains.
Ponds and lakes are common surface water features and area streams are
well developed within local channels. Local relief is generally the
result of erosiaﬁal activity or stream channel development. Surface
elevations at K. I. Sawyer AFB range from approximately 1090 feet along
Silver Lead Creek to over 1260 feet immediately northwest of the main
runway's north emnd (U. S. Geological Survey Topographic Map, Gwinn
Quadrangle, 1975).

The Wells Terminal Annex located at the mouth of the Escanaba River
is situated on nearly flat modern alluvium and artificial fill material.
"Relief on the order of 20 feet is apparent along the Escanaba River and
the shoreline of Little Bay De Noc. In these areas, the land surface
slopes to 580 feet, National Geodetic Vertical Datum of 1927 (NGVD]}.
soils

The soils at K. I. Sawyer AFB (Figure 3.2 and Table 3.2) have been
broadly mapped by the USDA, Soil Conservation Service. The information
presentad in this section 1s based upon preliminary data and maps ob-
tained from the Marquette County Soil Conservation Service. The soils
at K. I. Sawyer AFB have been classified as sandy loams to sands which
are characteristically excessively drained granular materials formed in
till, outwash, moraine or lake bed Planes (Upper Peninsula Resource

Conservation and Development Council, 1972). Table 1.2 summarizes socme

i-3
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TABLE 1.2

SOIL CLASSIFICATION

Map Dominant Soil Disposal Facility
Symbol Unit Kame Condition Constraintsg
HKh Hiawatha, Kewsenaw Surface-loarv sandy Moderate to severe

and Munising soils to fine sandy . .am. permeability.
(hilly) slopes 0->25% Substratum-sand and

cemented sandy clay

loam drife,

MKu Munising, Keweenaw Surface-loamy sand Moderata to severs
and Hiawatha soils to fine sandy loam. permeability.
(undulating) slopes Substratum-palms

reddish cementaed
light sandy clay
loam at 2 to 5 feet.
ovn Omega and Vilas sands Surface-sand, Severe permeability.
(nearly level) slopes Substratum-sedium
and coarse sand.
ovp Omega and Vilas Surface-sand, Severe permeability .
sands (pitted plain) Substratum-coarse
slopes 0-3% and medium sand.
RCn Rifle peat and Surface=brownish Severe wetness, Water
carbondale muck black woody peat table at or near
(nearly level) which has undergone surface,
decomposition.
Subs tratum-brown
woody peat which has
undergone little or
no decomposition;
raw fibrous peat in
places,
Vir Vilas sand (rolling) Surface-sand to loamy Severe permeability
slopes 0->2%5% sand.
Substratum-medium to
coarse sand with
gravel and light
sandy clay loam
pockets, -
Source: Schneider, 1951 and Ottoson, et. al., 1985 (Preliminary Data)
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of the available engineering properties of the K. I. Sawyer AFB soils,
Bedrock is generally deeper than 60 inches.

The soil property of concern in assessing the potential for surface
water infiltration is vertical permeability. These permeability values
have not been determined for the base soils by the Soil Conservation
Service. However, the sandy loam and sands which are present at the
base will have moderate to high infiltration rates. Vertical permeabil-
ity values will generally decrease at d;&pth resulting in rapid satura-
tion of the soils following rains. These soils will generally have
severe use limitations for landfills,

Soils present at the Wells Terminal Annex have been mapped in
detail by the USDA, Soil Conservation Service. Modern soils found
within the annex boundary include alluvium deposited by the Escanaba
River and hardfill material used to build up the surrounding area. The
alluvium tends to be material ranging from loam to sand with increasing
depths that are typically poorly drained, possesses a high water table
<3d is subject to flooding. The hardfill materjial consists of earth or
trash, or both that has been used to build up low=lying areas and add
surface area sujitable for use. This soil material is too variable to be
described without a site specific soil investigation,.

SURFACE WATER RESOURCES
The K. 1. Sawyer LFBMinage boundary is divided between the
Chocolay River Basin and the Escanaba River Basin of the Upper Peninsula

of Michigan. The Chocolay River flows into Lake Superior and the
Escanaba River flows into Lake Michigan. The majority of the base is
located within the Chocolay River Basin, and the two streams that origi-
nate on base, Silver Lead Creek and Big Creek, drain into this basin.

Drainage
Drainage control at K. I. Sawyer APB relies predominantly on the

extreme permeability of the organic topsoil and the glacial outwash
extending below the topsoil. In addition, there is an underground storm
drainage system (Figure 3.3). ODrainage from the north end of the runway
and the Explosives Ordinance Disposal Area (EOD) flows northeast toward
Big Creek. The remainder of the runway 1s connected by drainage pipes

to an outfall southwest of the SAC alert apron where surface water moves

3-7
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toward the East Branch of the Escanaba River, The housing area is
drained by a system of pipes with drain water flowing to a number of
outfalls primarily in the direction of Silver Lead Creek. Surface water
from the industrial and flightline areas drains west toward several
ponds and a swampy area while surface water from the hospital area
drains into Silver Lead Creek.

Additional surface water resources on or in the vicinity of the
base include four ponds located west of the runway, Little Trout Lake
north of the rifle range, Stump Lake south of the rifle range and wet-
land areas south of the base boundary (USGS, 1975), A surface water
divide cuts across Stump Lake, with a stream exitiiig at its south end
'Halfway Creek) leading to the Escaffaba River, and Silver Lead Creek
flowing from the north end toward Little Trout Lake and the Cﬂ!!olay
River (see Figures 3.3 and 3.4). The wetland area occupies approxi-
mately seven acres between the two lakes and east of Silver Lead Creek
{Ayres, et., al. 1982),

As drainage leaves the base vis Big Creek and Silver Lead Creek it
joins the area-wide drainage flowing into the Chocolay River. Big Creek
flows in a north-northeast direction encompassing a drainage area over
seventeen sguare miles. Sllver Lead Creak flows in a northeasterly
direction through K. I. Sawyer APB. Shortly after exiting the base, it
is jained_by an unnamed tributary and becomes the West Branch of the
Chocolay River with a drainage area over five square miles at that
pcihk. Approximately seven miles downstream it joins with the East
Branch of the Chocolay River, forming the Chocolay River. Principal
regional drainage ias shown in Figqure 3.4,

Land management studies for K. I. Sawyer AFB do not indicate any
problems associated with flooding, even after the spring thaw, Giwven
the topographic location, the position relative tc the surface water
divide, and the soil porosity, it would appear that the only area on
base likely to be affected by flooding would be the low wetland area
between Stump Lake and Little Trout Lake. Base documents report that
under normal conditions the surface of the ground is dry forty minutes
after the heaviest downpour (Fishb;rn. 1978) .

The surface drainage control the Wells Terminal Annex located at

the mouth of the Bscanaba River is assumed to be poor due to the

1-9
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presence of a high ground-water table and an area subject to frequent
flooding. Surface drainage flows horizontally toward the Escanaba River
or east to Little Bay de Noc.
Surface Water Quality

The quality of surface water within ‘a drainage basin is dependent
primarily on the following factors: type of rocks and soila, topogra-
phy, vegetation, climate, and the level of human activities near the
area. In the K. I. Sawyer AFP vicinity, the water quality in both the
Chocolay River Basin and Esca:'iabu River Basin is good. The average
dissolved-solids conceﬁtrnticm and specific conductance are less than
150 milligrams per liter and 220 umhos, respectively (Grannemann, 1979).
Samples taken at Big Creek approximately six miles north of K. I. ‘Sawyer
AFB, from 1964 to 1969, indicate that the surface water quality doas not
vary greatly over time and distance (dissolved solids concentrations
range from 85 to 116 milligrams per liter and specific conductivity
values from 124 to 190 umhos). Measurements on the East Branch of the
Escanaba River taken from 1955 to 1977 at Gwinn, approximately Ifour
miles south of Stump Lake, had a greater range variation with dissolved
solids concentrations from 52 to 328 milligrams per liter and specific
conductivity values ranging from 30 to 273 umhos. The relatively con-

!

sistent values for the data at Big Creek is indicative of a strong
influence by ground-water inflow, moderating the seasonal variations.
Both the East Branch of the Escanaba River and Silver Lead Creek are
usually clear with some turbidity occurring only during the spring thaw.

Copper and mercury concentrations within the Chocolay River Basin
have occasionally exceeded recommended maximum concentrations for some
marine organisms, possibly as a result of y.tning operations occurring in
the area. Other trace metals have bein within acceptable limits
(Grannemann, 1979). Analyses of the dissolved solids in the surface
waters at the K. I. Sawyer AFE have determined that the solids aras a
calcium-magnesium bicarbonate type substance, indicative of natural
"ground-water discharge.

The Michigan Water Resources Commission has classified the East
Branch of the Escanaba River, Silver Lead Creek, Big Creek and '-I'.h.
Chocolay River according to their usage (MWRC, 1981). Each has been
designated safe !dr public water supply, industrial water supply, total
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body contact recreation, cold ut-r fish, agriculture, and commercial
{navigation) use.

Surface water sampling on the base is presently conducted at six
stations along Silver Lead Creek., Two are south of Little Trout Lake,
the third is south of the sewage treatment Rlant, the !ourtp one is just
north of the confluence of the sevage treatment plant effluent and
Silver Lead Creek, the fifeh station is at the Voodoo Avenue Bridge and
the last station is at the fence vhere the creek exits the base p::'c;p-rty
(Figure 3.5), Intermittent samplings at locations along Silver Lead
Creek have been pe.formed to determine the source of trichlorocethylene
(TCE) contamination downstream of the wastewater treatment plant. After
collecting several surface water samples along the course of Silver Lead
Creek, TCE wvas found to be present in water quality samples downstréam
of the dam on Silver Lead Creek. The presence of TCE in elevated con-
centrations in the ground water, (see Ground-Water Quality Section)
coupled with measurable concentrations of TCE in the surface n:ar,
would suggest that contaminated ground water is discharging to Silver
lLead Creek along that section of the creek. The results of selected
surface water sampling data are listed in Table 3.3 and pérformance data
for the wastewater treatment plant are summarized in Appendix D, Table
D.1. Base documents indicate there have been occasional periods where
the sewvage treatment -plant effluent has exceeded 5 day Biochemical
Oxygen Demand (BOD) and suspended solids discharge limitations, but the
effluent has been within limits for pH, total phnaphom and fecal
coliform bacteria.

The surface water quality of the Escanaba River at the Wells Ter-
minal Annex is considered to be good. Rapid flow of surface water from
many tributaries to the Escanaba River prbvtd.l thorough mixing of the
river water minimizing nrhuou in the water composition (Sinclair,
1960).

Surface Water Use

Surface water in the immediate vicinity of K. I. Savyer AFB and the
Wells Terminal Annex is used for recreational activities and for the
propagation of fish and wildlife.
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GROUND-WATER RESOURCES

K. I. Sawyer AFB is located within the Sands Plain ground-water
resource area of the Upper Peninsula. The ground-water resources in the
immediate vicinity of the base are abundant due to the presence of

several hundred feet of stratified sand and gravel that comprise the

glacial outwash aquifer underlying a thin layer of organic topsoil.

These depn:iy are porous and free draining to a depth of more than 100
feet (Ayres, et al, 1982) and provide ample supplies of ground water
from which the base obtains its water supply.
Hydrogeclogic Unita

Geologically, the XK. I. Sawyer APB area is underlain primarily by
unconsclidated Pleistocene age glacial outwash deposits (Pigure 3.6) and
consolidated Cambrian and Precambrian age sandstone and igneous and
me tamorphic rocks (Pigure 3.7). The Precambrian and Cambrian rocks form
the bedrock surface upon which younger geologic materials were dlpﬂ.it-
ed. The depth helow ) LTS F VoV Sy s T = e i
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Cross seclion across portions of the base. Figure }.9 illustrates cross
section A-A' showing boring locations advanced into the unconsolidated
glacial outwash deposits. The water table was reached by esach wal].
Records suggest that ground-water levels at thess locations have re-
mained relatively stable over the years (Ayres, ot. al., 1983).

Hydrogeclogically, K. I. Sawyer AFB is located in an area of abun-
dant ground-water supply. The principal source of ground water for the
region is derived fram the unconsolidated glacial outwash deposits which
yield ample supplies of water for the base. Additionally, the giacial
outwash deposits overlie bedrock aquifers of moderats permeabi livy
capable of storing e quantities of ground water. Becaugse these
units underlie an ex . ilent aquifer they are seldom tapped for water
supplies. Wells tapping the outwash aquifer on the base have been
reported to yield between 150 and 1,000 gallons per =inute, drawing on
the averagu. '.3 million gallons per day { Tweener, 19819,

An examination of the installation gecmorphic setting suggests the
base lies within a ground-water recharge zons. The base is constructed
on nearly level, sandy upland where ground-water elevations typically
exceed the local surface water elevations by several feet. Recharge of
these aquilfers oa:ur- by precipitation and snowmelt infilerating the
sandy soils at a ut,l' of approximately 15 inches per year (Grannemann ,
1984), the excess ground water discharges as springs to Little Trout
Lake and other nearby hko'n, inflow into local streams, or may migrate
horizontally off base.

Most of the ground water is contained within and migrates through
the unconsolidated glacial deposits of the Smrl-lﬂ Plain ares downgradient
toward Lake Superior. The occurrence and movement of ground water 1in
the vicinity of the base is closely related to that of the surface water
(Grannemann, 1984). The area streams tyPically have high base flows and
low flood peaks. In addition, some area lakés have no obvious outlets,
indicative of a surface expression of the ground-water table. These
factors are indicative of the close connection between the ground water
and the surface water. The flow direction within the glacial outwash
aquifer underlying the base s generally northeast and east toward
S1lver Lead Creek, a natural discharge point for the outwash aqul fer

(see Figure 13.10). Localized flow direction changes are assumed to
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exist near base wells 4, 5 and 7 which supply the majority of public
water to the base. According to Grannemann (1981), water from the base
wells have shown an increase in dissolved solids concentrations in the
past several years which may indicate pumping has altered the ground-
water flow under the base. Selected data for base wells used as public
water supply are presented in Appendix D, Table D.2.

Ground water within the uppermost aquifer generally occurs under
unconfined or water table conditions, but may exist under confined or
artesian conditions. Aquifer tests performed on base indicats a Bl -
confining to confining condition existing within the glacial outwash
aquifer with a horizontal hydraulic conductivity of 30 to S0 feet per
day and a storage coefficient of 0.0001 to 0.007 (Grannemann, 1964).

Underlying the glacial outwash deposits in the vicinity of K. I.
Sawyer AFB are the consolidated rock units of the Precambrian Age
Compeau Creek Gneiss and the Cambrian Age Munising Sandstons. Because
these units underlie an excellent aquifer they are seldom tapped for
water supplies and little is known about their hydraulic character-
1stics. Specific capacity tests performed on the Munising Sandstone
aquifer have yielded information suggesting horizontal hydraulic conduc-
tivities of 8 feet per day (Grannemann, 1964). Migration of water
within the bedrock aquifers are moderate, but may be rapid depending
upon the presence of interconnecting rock openings. The flow direction
within the bedrock aguifers underlying the base is generally northeast
toward Lake Superior.

The Wells Terminal Annex, located at the mouth of the Escanaba
River, 1is underlain by glacial lake deposits that are predominantly
sands of moderata permeability which locally contain clay and sile of
low permeability (Sinclair, 1960). This unit is approximately 0 to S0
feet thick in the study area. Shallow hydrogeclogic conditions in the
vicinity of the site suggest the lake deposits are generally saturated
with water except where modifications have been performed to make the
land usable. In general the lake deposits are sandy and of sufficient
permeability to provide adequate supplies of water for domestic use.

The Glacial Lake Deposits are underlain by the Ordovician age
Trenton and Black River limestones {Sinclair, 1960), These units are
characterized by thin, irregqular beds of grey to buff colored limestone
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and dolomite interbedded with thin shale layers 300 feet thick. Hydro-
geologically these rock units yield small amounts of hard water which
locally are high in sedium and chloride content. The movement of ground
water within these units is to the sast toward Lake Michigan.

~big, 1i

The ground-water quality within the uppermost aquifer underlying
the base is relatively good. The best ground-water supplies are derived
from the glacial outwash deposits. The bedrock aquifers usually furnish
highly mineralized water. A review of ground-water gquality data
(Grannemann, 1984) based wpon chemical analyses of samples obtained from
representative study area glacial deposit wells indicate that dissclved
solids concentrations range from 26 to 352 milligrams per liter while
the dissolved solids concentrations in samples obtained from bedrock
aquifer wells ranged from 69 vo 4040 milligrams per liter.

One ground-water parameter of concern within the outwash aguifer is
TCE, which has been found in base wells 4, 5 and 7 (see Table 3.5).
We | number 8 was installed in 1974 to a depth of 186.5 feet as a test
well to locate an additional ground-water supply for the base. This
well was not developed and tied into the base water system at that time.
m1%4man11n-mmu-mumuumhuu into the
base water system by 1985, During this, testing TCE and other arganic
constituents were detected in the well. The results of this testing are
presented in Table 3.6. The source of the high TCE concentrations have
not been identified,

Generally the quality of the ground-water at the Wells Terminal
Mnu is considered to be acceptable within the glacial lake deposits.
The Trenton and Black River formations also produce acceptable quality
water which may be hard and locally contain high concentrations of
sodium and chloride. No site specific ground-water quality data are
available for the Wells Terminal Annex.

Ground-Water Use

Ground water from the Uppermost aquifer is used on K. I. Sawyer AFB
as the primary supply of wat;ir for the base and surrounding communities.
Figure 3.11 ghows the location of the base wells and Figure 3.12 shows
the location of known wells in the area and number of wells present in
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Sampling Well 4 Wall § Wall 7
Date {ug/l) {ug/1) (ug/1l)
2=-21-78 <1.5% 1.5 2.6
2=-29-79 4.7 <1,.5 €1.5
6-27=-79 10.1 0.8 1.8
6-26-80 ND ND ND
9-24-80 <1.0 €1.0 <1.0
12=16-8B0 <1.0 <1.0 <1.0
3-17-81 €1.0 <1.0 <1.0
9=15=-81 0.4 0.5 <0.2
12=15=-81 <0.5 1,0 €1.0
3-15-82 <1.0 <1.0 HA
6=15-82 €1.0 <1.0 <0.5
3"‘5-‘83 (110 ('I.O ‘100
6-20-83 <0.1 <0.1 0.3
9-14-83 <0.1 <0.1 <0,
12-12=-81 <0.1 0.3 0.2
3-14-84 ND WD ]
6-25-84 ND 0.5 0.4
7-24~84 <. <0.1 Q.6
8-23-84 0.3 <0,2 LY
9-05-84 ND 0.5 0.4
10-25-84 NA MR ND
‘2‘0“8“' <°-2 (002 0- 3
1=-10-85 NA ND N&
2-05-85 ND NA ND
3-12-85 NA ND NA
4=16-85 0.2 0.2 0.2

ND: Not Detected
NA: Not Analyzed

Source: Installation Documents



g TABLE 1.4
2 WELL & ANALYYICAL RESULTS

»

Semple 1,V Dichlore- 1,2 Plohlore- Tetrachloro- 1,1,1 Trichlere- Trichloro- Visylidens Chlere- Chloro- Tetrachloro-
Dapth sthans #thans sthans athens athyless Chlorids Sy fore g athyions

LZ=t

Dats ity) feg/l} {og/i) fug/1) fag/1) teg/1) {eg/1) fmg/1) fog/1)  (wgs1) {ug/L)

34 may 8s'"’ u - 2.0 " 1200 2.0 — - - -
2% June 84''’ uk - a0 110 140 3.0 - - - -
26 June 8a'?’ uk - .9 8.7 m - - - .- --
2% June 8e'”’ uk - - s - 0 . - - - -
2 aprin sa'Y 'Y 1.? ¥ .., - - 5.0 - 1.4 - - -
2 aprin sa'Y Y -- *-:‘z.t - s 1048 - . - - 2.8
1 april sa'Y g™ -  2.a - 120 1007 - -- 1.2 - 2.5
25 aprin sa'? o' - P - 18 ") - - S ¢ | 1.4
POTE:

1) Analysie perforsed by Hichigen Dwpsrtment of Pshlic Bealth.

(2) Anslysis performad by USAF OBSL .

13) Analysia pdmu-wmdm.

14) Ansiysis performed by (D08 (Bowreos: Sormes @. O annames MG
(5) mnslyeis perforesd on grownd wats: sampls priov to pampleg.

{6) Analysis psrfcrasd on ground wstes sampis aftey tws bowre pespisg.
i7} Anslysie perforsed on grouwsd wsts: ssmple aftsr Flve howes gompdng.
LU

nd = pot detecied

-~ = not snelysed
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FIGURE 3,12
REGIONAL WELL LOCATION MAP
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luch land section where the exact well location is unknown. Ground
wvater from the outwash agquifer is used on the base as fol lows:

Wells Wa ter ly Use
4 S and 7 Primary
6 . Smergency Basis
1.2, 3, and ® ' Inactive

Ground water from the ocutwash aquifer is also used’ off base for home
and farm supplies. The remainder of the wells with records from the
Hichigan Department of Matural Rescurces did not specify a detailed wall
location such that each well in each section could be individually plot-
ted on the map. Instead, the number of wells in esch land section has
been plotted. Appendix D, Teble D.3 summarises the well dats available
for the wells of the srea. Of the local wells in use 08t &re elither
domestic (serving residences and/or farms) or non-Compuni ty (serving the
transient public, churches and schools). .

Ground water fros the uppermsost aquifer in the vicinity of the
Wells Terminal Annex is used for home water supplies. The annex cur-
rently utilizes ground water as its Primary source of drinking water.

BIOTIC EevIROWGENT

The land management plan for K. 1. Sawyer AFB states that there are
1,805 acres of fish and wildlife land areas on bass. Representative
wildlife species include deer, bear, snowshos hare, fox, coyote, racoon,
skunk, woodchuck, porcupine, mink, and bobcat. Muskrat, beaver and
otter may alsc reside in the area. In addition to a variety of song-
birds, woodcock, ruffled grouse and spruce grouse may be found. Silver
Lead Creek and the East Branch of the Escanaba River are cold water
trout streams. (Ayres, et al, 1982). Ho threatened or endangered
species are known to permanently inhabit K. I. Sawyer APB or its satel-
lite facilities. The existence of open lands with grasses, woodlands
with both hardwood and pPine, and wetland promotes the continued exis-
tence and growth of wildlife on the base.
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SUMMARY OF ENVIRONMENTAL SETTING

The environmental setting information for K. 1I. Sawyer AFB and

Wells Terminal Annex indicated the following data as important when

evaluating past hazardous waste disposal practices.

1.

2.

3'

The mean annual precipitation for K. 1. Sawyer AFB and Annexes
is 34.0 inches; the net precipitation is appromimately + 9.0
inches and the one-year, 24-hour rainfall event is approxi-
mately 2.0 inches. These data indicate that there is an abun-~
dance of rainfall in excess of *vaporation and that there iz a
potential for storms to generats high runoff and ground-watsr
recharge.

The soils on the base are sandy loas to sands with moderate w0
high vertical permeability. These data indicate that recharge
by precipitation infiltrating the soils will be hagh.

Two aquifers #xist at K. I. Sawyer AFB. The uppermost agui fer
consists of the unconsclidated glacial cutwash deposit to
depths of 300 feet. The bedrock agquifer exists at dapths froms
60 to 300 feet.

Ground water underlying K. I. Sawyer AFS and within the upper -
most aquifer exists under semi-confined wo confined conditions
at depths as shallow as § feet. The BOST perwesble zone within
the upper aquifer i1s the twop of the weathered rock zome and
within the stratified sands and qr-nil.

Ground water underlying the base and within the bedrock aquifer
éxlsts under confined conditions. The bedrock aguifer is
continuous in the vicinity of the base. This aquifer 13 seldom
tapped due to the excellent aquifer which overlies the bedrock
aqgui fer.

Ground-water contamination by organic chemicals at K. I. Sawyer
AFB within the upper aquifer has been recorded at well 8.

-



7.

10.

LI

L

13,

14.

The ground water within the uppermost aquifer at K. I. Sawyer
AFB is thought to discharge to Silver Lead Creek. '

L
The uppermost aguifer at K. 1. Sawyer AFB ig the Principal
source of potable water for the base. The badrock aguifer is
seldom used.

There are no known federally or state-listed endangered or
threatened species which permanently inhabit K. 1. &vyer arm
or its satellite facilities.

The sopls at the Wells Terminal Annex consist of loam and sand

that are poorly drained, Posses: & high water table and are
subject o frequent flooding.

Twe aquifers are present at the Wells Terminal Annex. The
Uppermost aquifer consists of unconsolidated glacial lake
deposits to depths of 50 feet. The besdrock aquifer exists from
depths of 60 to IS0 feet.

Ground water at the Wells Terminal Annex within the Uppermost
aquifer exists under unconfined conditions typically within §
feet of the ground surface. The most perweable zone within the
upper aquifer is the top-of-the-rock zone where highly weath-
ered, fractured, jointed and solution rock may exist.

The bedrock aquifer at the Wells Terminal Annex exists under
confined conditioas. The bedrock aquifer is continuous within
the vicinity of the study area and walls with the highest
Yields penetrate the interconnecting fractures, joints and

solution channels.

The bedrock aquifer at the Wells Terminal Annex is the primary
Source of potable water for the area.
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A review of these major findings indicates that pathways for the
migration of hazardous waste-related contamination exist. Contaminants
present at ground surface would likely infiltrate the highly permeable
soils or be discharged into local drainage alignmerts via the shortest
pathway. The top-of-rock gone and sand and gravel zone are expectsd to
be the most permeable within the uppermost aquifer. Contamination, if
released, would be expectad to migrats vertically and horizontally
within these zones. localized downward wvertical migration of ground
water and contaminants, if released, may occur within interconnec ted
fractures, joints or solution channels within the bedrock agquifer under-
lying the base or its satellite facilities.
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SECTION 4
FINDINGS

This section summarizes the hazardous Wastes generated by installas-
tion activities, identifies hazardous waste accumulation and disposal
sites located on the installation, and evaluates the potential environ-
mental contamination from hazardous waste sites. Past wasts genaration
and disposal methods were reviewsd to assess hazardous waste contasi-
nation potential at K.I. Sawyer AFB and satellits facilities.

INSTALLATION HAZARDOUS WASTE ACTIVITY REVIEW
Hﬂ-.—um._—.-‘_—-%

A review was made of past and present installation activities that
resulted in generation, accumulation and disposal of hazardous wastes.
Information was obtained from files and records, interviews with past
and present installation employees and site inspections .,

The sources of hazardous waste at K.7I. Sawyer AFB are grouped into
the fcllowing categories: '

o Industrial Operations (Shops)

o Waste Accumulation and Storage Areas
o Fuels Management

(s} Spills and Leaks

© Pesticide Utilization

-] Fire Protection Training

The subsequent discussion addresses only those wastes generated at
K.I. Sawyer AFB which are either hazardous or potentially hazardous.,
Potentially hazardous wastes are grouped with and referenced as “hazar-
dous wastes" throughout this report, A hazardous waste, for thig re-
port, is defined by, but not limited to, the Resource Conservation and
Recovery Act (RCRA) and the Comprehensive Envirormental Responge, Com-
pensation and Liability Act of 1980 (CERCLA). Compounds such as poly-



chlorinated biphenyls (PCB) which are listed in the Toxic Substances
Control Act (TSCA) are also considered hazardous ., FPor the purpose of
this study, waste petroleum products such as contaminated fuels, waste
cils and waste nonchlorinated solvents are also included in the "hazard-
ous waste” category.

No distinction is made in this report between "hazardous sub-
stances/materials® and “hazardous wastes®. A potentially hazardous
waste is one which is suspected of being hazardous although Lnsufficient
data are available to fully characterize the material.

Industrial Operations (Shops |

Information on industrial Opsrations at K.I. Sawyer AFE was ob-
tained from installation files and intarviews . This information was
*nd to determine which operations handle hazardous materials and which
ones generats hazardous wastes. The Biocenvironmental Engineering Sec-
tion (BES) provided a leting of industrial shops as well as individual
shop files indicating past waste generation and hazardous material
disposal practices. Summary information on all installation shopa 1is
provided as Appendix E, Master List of Shopes .

There are 12 main units conducting industrial Ooparations at K.1.
Sawyer APB:

- 410 Avionics Maintsnance Sguadron
- 410 Civil Engineering Squadron

- 4'0 Field Maintenance Squadron

- 410 Organizational Maintenance Squadron
- 410 Transportation Squadron

- 410 Munitions Maintenance Squadron
- 87 Pighter Interceptor Squadron

- 410 Supply Squadron

= 410 Combat Support Group

= USAF Hospita), K.I. Sawyer

= 2007 Information Systems Squadron
- 410 Security Police Squadron

Por the shops identified as generating hazardous wastes, file data
were reviewed and personnel were interviewed o determine the types and
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quantities of materials handled and present and past digsposal methods,
This information is summarized in Table 4.1.

Most shope were established in the late 1950's, when the base began
operations. Hazardous wastes were generated from the onset of shop
activities; however, dus to the low proportion of long term shop employ-
ees, little information is avallable regarding the generation and
disposal of these materials prior to 1970. Interviews with civilian
personnel present at the base in earlier ye&rs were performed and this
information was used to develop the time lines shown in Table 4.1,

Wastes generated at K.I. Sawyer AFE consist primarily of contam-
lnated jet fuel (JP-4), waste solvents (including paint strippers and
thinners), waste ocil and other petroleus products, acids, and paints.

Most waste jet fuel generated by shop and fueling/defueling opera-
tions has been sent to Base PFuasls Operations (POL! to be analyzed for
contamination. Uncontaminated JP-4 is returned to the bulk fuel supply
system, while contaminated fuel is either sent directly to the Firs
Department for use in fire training exercises or stored in a S000-gallon
underground tank at Building 609 (Refueling Truck Maintenance! prior to
disposal off-base by contract, These practices have been 1n effect for
at least 10 years. Prior to this, waste JP-4 was handled by individual
shope or squadrons and was often used by the Fire Department.

Since 1970, approximately half the waste solvents (primarily PD-&80)
generated by K.l. Sawyer shop activities have been collected :.n bowsers
and drums in the shop areas and disposed off-base by contract. A few
shope historically released PD-680 to the industrial sewer. Prior twwo
the mid-1970's and the installation of the industrial sewer, these
wastes were released to the storm sewer. Currently shops hold waste
PD-680 for disposal off-base by contract. Additionally, a small amount
of PD~680 is released to the industrial sewsr following pretreatment i.n
oil/water separators.

Por at least the last 10-15 years, waste paint thinner has been sent
to the DPDO prior to off-bage disposal. Paint remover, generated as a
waste by three shops, was either collected for disposal off-base by
contract (since 1984 most of this quantity has been sent to the oPDO) ,
or released o the industrial sewer (storm sewer prior to the
m1d=-1970"'s).



TABLE 4 1
INDUSTRIAL OPERATIONS (Shops)

Waste Management
I of 12

METHOD(S) OF
SHOP NAME LOCATK»{ WASTE MATERIAL WASTE QUANTITY TREATMENT, STORAGE & DISPOSAL
(BLDG. NO ) 1988 196 1975 1888

410 AVIONICE MAINTEMAMCE

BOQUADROMN
T LAMDE LI OB gy
PaE | 1) RO UR Y LB YR Rt Tt S S——
]
ELEC TRONIC COUNTER 123 SILICON BASE 35 CALS /YR gyt
ME ASURE COOLAMT e o T —
TRICHLOBROE THANE I PIMTS /YR ‘lu_.‘:.:'.“*. ..__'3".3'; “
LAMDWFiLL ¢
BT Ol L]
DEFENSE FIRE CONTROL 173 T 1780 CALS (YR et e

R o ol B ———

Yt 1
HYDRAULIC FILUHD 17 CALS YR it~ S

410 CIVIL ENGINEERING

SQUADRON
PREPLE RiN%E 4
1 Dyl B i | ANDF 1L L DDl
EMTOMOLOG" 531 EMPTY CAMS & COMTAINERS Vo8 COMTAINERS (YR o -
E il AT b, g e
PAIMT SHOP T PAINT T HIMKER 180 CALS (YR e - 0™
AmDELL OB oroo
LATER 4 Lars ‘YR ._.‘......_...'.'.‘.‘_.-.--.....___...-.
i T ] o
CEMTRAL HEATING PLANT vE NO 4 FUEL OH 156 LALE YR R T oM -
wASTE O 1hs CALS TR e Bums m:in Cua -
POWER PRODUC TIOM 530 WASTE Oun €56 CALS /YR e L e
KEY [37:1s WBPORAL TREATMENT OF REUSE

F¥ v L] '
Trm———LCONFIRMED TIME FRAME DATA BY SHOP PERSONNE] @ GASE BY CoNTAAC

s == STIMATED TIME FRAME DATA By SHOP PERSOMNE P UDEFEMEE PROPERT Y (MEPOSAL OFFICR



TABLE 4.1 (CONT'D)

INDUSTRIAL OPERATIONS (Shops)
Waste Management

1 of 12
I I METHOD(8) OF
SHOP NAME LOCA WASTE MATERIAL | WASTE QUANTITY TREATMENT, STORAGE & DISPOSAL
{BLDG. NO.) 1858 1988 1878 1988
£10 CIVIL ENGINEERING
SOUADRON (cont'd)
' 11 IMODUSTRIAL

PAVEMENTS ¢ CROUNDS SECTION 31 DECREASER SOAP 1650 GALS /YR ST0nw sewen P

OIL /HYDRAULIC FLUID "8 GALS /YR it S
REFRIGERAT ION 79% (538 prior | COMPRESSOR OIL 8 GALS /YR e Len e ——

= 197}

EXTERIOR ELECTRIC 13" PCB CONTAMINATED 500 GALS (YR o8 DPDO

TRANSFORMER FLUID i il

NON PCB TRANSFORMER FLUID 100 GALS /YR — g
410 FIELD MAIMTEMAMNCE
BQUADRON

-

PNEUDR AULICS 118 PO a0 1308 CALS /YR e .

HYDRAULIC FLUID 156 GALS /YR o ol

'Y L amDEILL
REPAIR /RECLAMATION 618 PAINT REMOVER 9% CALS /YR — -t S
L 3 L]
PO $80 (AMD MINIMAL AMOUNTS WS CALS. /YR - ——— ——
OF TOLUENE)
11 [ AFY.- '
AGE " P4 (CONTAMINATED) 1800 GALS. /YR - -
s e =P
KEY
COMFIRMED TIME FRAME DATA BY SHOP PERSONNEL OBC -  DISPOSAL. TREATMENT OR REUSE OFF BASE BY CONTRACT

Sowme==ESTIMATED TIME FRAME DATA BY SHOP PERSOMMEL DFDG - DEPENSE PROPERTY DISPOSAL OFFICE

FPTA . FIRE PROTECTION TRAINING AREA



?
TABLE 4.1 (CONT'D)

INDUSTRIAL OPERATIONS (Shops)
Waste Management

3of 12
LOCATD!J WASTE MATERIAL WASTE QUANTITY
(BLDG. NO.)
410 FIELD MAINTENA
BOUADRON (cont'd)
LANDFILL /O8RS
AGE (cont’ ' . HYDRAULIC FLUND 430 GALS. /'YR. o e 2 g oo ——
LA MO@C
TRANSMISSION FLUID 19 GALS /YR LN -
LUBE OIL 189 GALS. /YR e P
PO 680 50 GALS. /YR, hidksesllocieie SPR s S
) OWE INDUS TREAL
REMOVER 12 GALS /¥R —— e 2T e S
" " mm-u:uuu
ALKALINE SOAP T8 GALS. /'Ym_ s e . s v St e o e
NEUTRALITED s DILUTED
& O SEwER
SULFURIC ACID ELECTROLYTE B8 GALS YR ——
- l:tl'-ﬂ SAMITARY
CORROSION CONTROAL 11 PO -§88 M C LS. /YR, mj:n-:: mnusu'i:l SEWER
2@: HDUS TRIAL SE
3
CARBON REMOVER 8 GALS. /YR, — -t >
§ TOmR
PAINT REMOVER w8 GALS. /YR — g SEWER
PAINT THINMER K EPOXY B8 GALS. /YR, LAMDPILL /SEWER et
PRIMER & PAINT -
i STORM SEWER NOUSTRIAL SEwgR
IRCRAFT ALKALINE SOAP 80 GALS /YR . -
HDI /LAB T IRCRAFT ENGINE OIL ™ GALS. /YR
B0 rmicmonoeTHANE ® GALS /vm
-~ 4
et . * .
KEY \
e CONFIRMED TIME [RAME DATA BY SHOP PERSOMNEL OBC = DISPOSAL. TREATMEMT OR REUSE OFF m& BY -
Sess==ESTIMATED TIME FRAME DATA BY SHOP PERSOMMEL OWS - OIL/WATER SEPARATOR
DFDOD - DEFENSE PROPERT Y DISPOSAL OFFICE

FPTA FIRE PROTECTION TRAIMING AREA



INDUSTRIAL OPEFIATIONS (Shops)

TABLE 4.1 (CONT'D)

Waste Management

8 of 12

METHOD{S) OF

Ha DILUTED TO
STORM SEWER  SNODUSTRIAL SEwen
[ Nt TR — B

STOME TEWER

FPTA MOBC [ 2
m—ﬂ-—-—--—:——t

INDUSTRIAL SEMER
e

LAMDFILL )
STOMmM LEwER

[:] 1

LAMOFILL m.l.‘..:: oBsC
sToRu Sewes  orpo

aoBc

o8

LANDFILL/
STORM sEwER

LANDE L B

LANDF ILL JOBC [0
e e e . -—-—-*
LAMDFIRL
STORM SEWER OBl
o

LANDFILL
STOmM SEWER [ %]
'-'r‘ —"-'

SHOP NAME ILOGA O
(BLDG. NO.)
410 FIELD MAINTEMANCE
SQUADRON (cont’d)
HDI/LAB (cont'd) 128 FLUORESCENT e GALS. /YR .
PEHETRANTS ¢
EMULSIFIERS
CUTTING FLUID B0 GALS. /YR,
TEST CELL T4 JET ENGINE OIL 88 GALS. /'YR.
| 798 prior
te 1977}
PD-680 7 GALS. /YR .
HYDRALHIC FLUID 1 GALS. /YR
BEARING ROOM 15 CARBOMN REMOVER 17 GALS /YR
PO- 480 & CALS. /'YR.
SYNTHETIC ENCINE OIL B GALS. /YR
FINCERPRINT REMOVER o CALS /YR,
FILTER LAB 2% PD &80 118 GALS /YR .
CARBOM REMOVER 117 GALS /YR
N ot —%
KEY
CONFIRMED TIME FRAME DATA BY SHOP PERSONNEL OBC + DISPOSAL, TREATMENTY OR REUSE OFF BASE BY CONTRACT
mmmec~ESTIMATED THME F™ AME DATA BY SHOP PERSONNEL OPDO <« DEFENSE PROPERTY DISPOSAL OFFICE

FPTA FIRE PROTEC TION TRAINING AREA



TABLE 4.1 (CONT'D)

INDUSTRIAL OPERATIONS (Shops)

Waste Management
*
SHOP NAME LOCATIO WASTE MATERIAL WASTE QUANTITY
(BLDG. NO )
410 FIELD MAINTEMAMCE
SOUADRON (cont'd)
--‘l_’l.luzlm o
FILTER LAB foomt"d ) T TRICHLOROE THYLE NE M CALS. /YR S i
MEUTRALIIED § DILUTED
SODIUM HYDROX10E # GALS /YR [ WY Aty
ENGINE CONDITIONING 178 JET ENGINE OiL 10 GALS. /YR dhlolon PR
HYDRAULIC FLUID 1 GALS . /YR [rioac o
EMVIROMMENT AL SYSTEMS 1% COMPRESSOR OIL 18 GALS /YR Pty e -
410 CRGANIZATIONAL
MAINTENAMNCE SQUADRON
4
FET & A
SUPPORT BRANCH ) HYDRAULIC FLUID 156 GALS. /YR it~ SIS
tin Dock )
prior o M)
sTons sewy
*0 sm 18 GALS /YR e -
-tg::n:;:ﬂ uul'lluiu; I-'n' [re.
SODIUM HYDRO XIDE 1508 GALS. /YR ot = Sl
LANDFTLL
PHASE INSPEC TION o PO e 150 GALS. /YR imlieer P ...
_lﬁi—_m
KEY
CONFIRMED TIME FRAME DATA BY SHOP PERSOMMEL OBC - DISPOSAL TREATMENT OR REUSE OFF BASE BY CONTRACT
Coece=ESTIMATED TIME FRAME DATA BY SHOP PERSONNEL OPOO . OLFENSE PROPERTY DISPOSAL OFFICE

FPTA -  FiRi PROTECTION TRAINING AREA



INDUSTFIIAL OPERATIONS (Shops)

ABLE 4.1 (CONTD)

SHOP NAME

410 ORGAMIZATIONAL

MAMTEMAMNCE SOUADRON
{oont'd)

TAMKER BRANCH

450 TRANSPORTATION
BOUADRON

WARM BARN

VEHICLE MAINTENANCE

(INCLUDES ALLIED TRADES OO & A

~Jocanon

{BLDG. MO )

1

Waste Management

WASTE MATERIAL

SYMTHE TIC ENGCINE OiL

WASTE QUANTITY

158 GALS /YR

AIRCRAFT & ALKALIME SOAP & CALS /YA
GREASE  HYDRALLIC 198 GALS (YR
FLUID & TRANSMISSION FLLD

MOTOR O 8 GALS /Y@
CLEANING COMPOUMD - % CALS rvRm
PO 8 W CALS. /YR
ANTIFRES T8 e GALS /YR

KEY

s CONFIRMED TIME FRAME DATA BY SHOP PERSOMMEL
mmmemaESTIMATED TIME FRAME DATA BY SHEH PR SOMME;

Lil 18
[i e 4]

DSPOS AL

of 13
METHODIS) OF
TFEATNE':IT STORAGE & DISPOSAL
188 1978 . 1088

..
v oA mond oy
—--*--q--—

L AEOEH L OB o

b il
BTN R
L i
T o

—-%——*——*

LR T ] M
- e i

&__

FPTA

FIRE PROTEC TiOMN TRAIMING AREA
O /ATER REFARATOR

TREATHMENT OR REUSE OFF BASE 8Y CONTRACT
DEFEMSE PROPERT Y OISPOSAL OFFICE



TABLE 4.1 (CONT D)

INDUSTRIAL OPERATIONS (Shops)
Waste Management

410 TRAMBPORTATION
SOQUADRONM (cont’'d]

VEHICLE MAINTEMAMNCE [ooni'd)

HEAVY EQUIPMENT MAINTEMANCE

REFUELING TRUCE MAINTEMAMCE

410 MUNITIONE MAINTENANCE
SOUADROM

EQUIPMENT MAINTENMAMCE BRANCH

WAST. MATERIAL | WASTE QUANTITY

MEUTRALIIED 10 suTRALIZED 10

L L 11 LI T =
SULFURIC ACID ELEC TROLYTE 08 GALS /YR e “——-t‘r Bia seein

PAINTS  THINMERS 165 CALS /YR S ket

L )
AMTIFREEZE & SOME 1788 GALS /YA sEmn
HYDRAULIC FLLMD

AIRCRAFT SOAP e CALS

PD &89 e CALS

oA, MOCAS DIESEL 1190 CALS
MOTOR OiL AMD AMTIFREEIE

SOLVENTE INAPHTHA ALCOMOL
MER TOLUEME ETC |

1 GCALS rYR ___.,.,___-"m

Lal W FEl ]

PR DESC HARCEME 10 Lo
AIRCRAFY SOAP 1 GALS /YR

FLO® DR A

DR CrANCINC TO NROLD
AR EMOW CE. (DECREASER) 118 GALS /Y&

AR AN 52 1
_—'-*i--qq*

1 —_— :

HYDRALL IC FLLID 8 CALS /YR

HEY
m————COMFIRMED TiMd FRAME DATA BY SHOP PE R SO MME | oBCc . PISPOSAL TREATHENT OR REUSE OFF BASE BY CONTRACT
mmmeenESTHATED TIME FRAME DATA BY SHOP PERSOMMEL ows - L MATER SEPARATOR

OPDo . DEFEMSE PROPERTY DISPOSAL OFFICE
FPTa FisE PROTREC THDN TRAINING AREA
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INDUSTRIAL OPERATIONS (Shops)

TABLE 4 1 {(CONT'D)

Waste Management

8 of i3

LOCA TDIJ WASTE MATERIAL

SHOP NAME
{(BLDG MO )

450 MUNITIONE MAINTEMAMCE

SQUADROM [cont'd)

EQUIPMENT MAINTENAMCE BRANCH T80 BRAKE FLUID

{ oot "
MAPHTHA
PD 48

UM TIOMS MAIMTENANCE 1 SOLVENTS (PRIMABILY PD B0
SMALL AMOUNTS OF MEx 1Pa
TOLLHE ME |

87 FIGHTER INTERCEPTOR

BOUABROMN

PHOTO LAB (¥ FIEER

' DEVELOPER

FLATTENER
DEVELOPER CLEAMER

ALE L3 1] PO 88
BULFURIC ACID BLECTROLYTE
WOCAS

KEY
m————CONF IRMED TiME FRAME DATA BY SHOP PERBOMMEL [+] T

Soue===iSTIMATED TIME FRAME DATA BY SHOP PEREOMNE

DHDBO
FFTa

WASTE QUANTITY

"M CALS /YR
M CALS /YR
06 CALS /YR

% GALS /YR

P CALS /YR
13 CALS. /YR
W CALE /YR
M LE /YR
Lie GALS. /¥R
B CALS /YR

I CALS /YR

TREATMENT, STORAGE & DISPOSAL

iegs

METHOD(S) OF

itas 1878 1988

LL ]
& AMTF L L O

———--ﬂ-—————- .

L AMDEL L OB o8

ST Ol WEwER b 8
5 —l
DU TREIAL SEWER
]

LAMDFM L)
b roes MEwER
i e e s el e

LL L
MLYER RECUVERY 1D B WER BELOVERY

& Vi um“\L’_“ﬂs.munu W

5 F llﬂutlm.u
HI!:]

iTORN NS T R AL
BEEER SN

5 G B Tl A
Iiul:! lc; SEmE R

i
Lo gt F] (2 8
h-——-ﬁ
HUTRALITED TO MR MAL LML 1D

STORe e J Em'l"llll I-lﬂi

A [ L B
-H

h_—.——

DISPOSAL TREATMEWT Of REUSE OFF BASE BY COMTRACT
DEFENGE PROPERTY DMSPOSAL OFFICH
Fili PROTECTION TRAIHNG AREA
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TABLE 4.1 {CONT'D)

INDUSTRIAL OPERATIONS (Shops)

, Waste Management

SHOP NAME

87 FIGHTER NTERCEPTOR
SOUADRON (cont'd)

CORROSION CONTROL

MISSILE MAINTEMANCE

ARMAMENT SYSTEMS

HUSH HOUSE

TEST CELL
(OPLHATED BY dind SOUADRON
1950 1878}

Fo1oe FLIGHT

LOCATIO WASTE MATERIAL | WASTE QUANTITY
(BLDG. MO.)
LEF] PAINT ¢ PAINT THIMMNER 118 CALS /YA
AIRCRAFT ALKALIME SDANF TEE CALS. /YR
PAINT STRIPPER Ty GALS. /YR
CORROSION REMOVER ? CALS vl
a8} FINER & CALS /YR
&30 PO iss e CALS /YR,
[} JET EMCINE O 88 CALS /YR
{in 418 prior
[T | i
P 8 CALR. /YR
PO ste 98 CALS /YA
L1 MET ENLINE O 99 CALS /YR
FL | 8 CALS /YR
FD a8 e CALS . YR
ki JET ENCowE Ol W CALS /YR

NS S——.
REY

e CONFIRMED TIME FRAME DATA BY SHOP PERSONNEL
SececcafSTIMATED TIME FRAME DATA BY S0P PR LOMMNE

FFla

153

METHODIS) OF

9 ef 13

TREATMENT, STORAGE & DISPOSAL

e Caba

1978 1988

P oRe REwER

BT SR

--.-'—

DISFOSAL. TREATUMENT OR REUSE OFF BALE 8Y CONTRACYT

Ol MATER SEPARATOR
CEFENSE PROPLRT Y DASPOR AL OFFICY
FIlE PROYECTION TRAINING ANEA

.
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TABLE 4 1 (CONT'D)

INDUSTRIAL OPERATIONS (Shops)
Waste Management

BOUADROE (cont a
BT ENCINE SHOP aal HT sNCHE Oun 99 CALS (YR B ll e A e
(OPERATED BY 4ing BOVADROE LANBFILL 4
PRMM TO s801) PO 88 CARBON BEMOVEN AMD 3 CALS /YR STORS LEela R 2% -
ARG FF 4 (WY PO 68}
W oogc
INSPECT IO SECTION adt PO ale | 199 CALS YR ... S
MY gmCies O ® CALS VR, —
} WYOR AN FLUSD ™ u?u YR B e
410 SUPPLY BOUADROS ’
BASE FUELS LAB “rg EToER ¥ GALS. YR - ont
IBOPROPY L ALCOMOL o CALS /YR ... S—
HEUTRALIFED 19 22 i)
POTASSIUN DICIHROMA TE Y GALS /YR —
» s 1180 GALS /YR ———
KEY
m——CONFIRMED T FRAME DATA BY SHOP PERSGNEL oec DISPOBAL, TREATMENT OF REUSE OFF BASE BY CONTRACT
ceeecstSTIMATED TIME FRAME DATA 8Y SHOP PERBOMNE] orGo -

DiFENSE PROPERTY [MSPOSAL OFFICE
FPia .  pFiRE PROTEC ¥ iON TRAMING AREA

g o o oa  a  a



PT-b

TABLE 4 1 (CONT'D)

INDUSTRIAL OPERATIONS (Shops)
Waste Management

) 1 of
METHOO(S) OF
SHOP NAME LOCATIONS WASTE MATERIAL | WASTE QUANTITY mm STORAGE & DISPOSAL
{BLDG NO.) 188 1988 18Ts 1888
470 COMBAT BUPPORT GROUP
(1 1]
oS TR AL
ARTS ¢ CRAFTS CENTER s Fixem 3 CALS /YR, e
‘1" 48
DEVELOPER 3 CALS /YR Iy D i
1!?'
AUTO HOBEY SHOP o ENGINE OIL e GALS /YR o e
ANTIFREE 28 125 GALS /YR m______.____.’ wous TRIAL Stmn
'.!.m L= T a g j*1 11
BRAKE FLUID 3 GALS./va e
sioaw "
AIRCRAFT S0AP ®e GALS /YR e e e e e
o -
PO sae 888 GALS YR g el
Il'_l SHVER RLLOVERY 10 5eDA T Eiag
AUDIO VISUAL 'y FIXER 198 CALS /YR R kBN b vleisi Shwen
DEVELOPER 128 GALS. /YR AL T e
[T ] .
SMALL ARMS RANGE s AGITENE SOLVENT )} GALS. YR t=d |
i
}
J
|
'i
KEY
e CONFIRMED TIME FRAME OATA BY  ° PERSONMEL OBC . ODISPOSAL. TREATMENT O REUSE OFF BASE BY CONTRACT

memweesfSTIMATED TIME FRAML DATA BY SHOP PERSOMMEL LPBO . EFENSE FROPERTY GISFOSAL OFFICE




TABLE 4 7 {CONT'D)
INDUSTRIAL OPERATIONS (Shops)
Waste Management

SHOP NAME LOCAT WASTE MATERIAL WASTE QUANTITY
(BLDG MO )
ki
usar HUBMITAL K.. BAWVER
- bl YRR maT U@y ln’,mn- Rrltrwvemy
T Omm EeER L MEes ELE T R T
DT AL X RAY Ewa Fing@® 29 LALS /YR A —— T — o
FJ
[ ] H Y
DEVELOPER ies CALL YR gl imt i L et
. R bl VES SACHYVREY | *!“- L'm
(1]
MEDICAL % RAY e FINER ‘&8 CALS I¥E bthsntocmn W A . Y2 ot i
¥ R TH
o DEVELOPLR w88 CALS (TR ST DR ame
[}
.
Ln
410 BECURITY POLICE
BOUADRON
e fg ]
ARMOR ¥ s CARBON REMOVER % CALS /YR e
-
L]
TR s e
HEY £
e COMFIRMED TIME FRAME DATA BY SHOP PLRSONNE o BIMPOSAL  THEATMENT DR REUSE OFF BASH BY COMTRACT

cemee s STIMATED THM FRAME DGATA BY Speie PE & 5008 L v i) DEFEMSE FROPES I Y MSROSAL OFEsCE
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Virtually all wasts oils, hydraulic fluid, brawe fluid, and trans-
mission fluid genersted by shep operations heve been collectesd in druss
mmmmm;mam. The contents of some of thess con-
tainers have been disposed off-base by contract. fthe remainder has baen
taken twe Refueling Truck Haintenance (Building 60%) and emptied inmn g
5000~gallor underground intersediste storage tank. when full, this tank
has been pumped ocut for disposal off-base by contract. Contractors hasve
been used for disposal of thess saterials since at lsamt '970. Prior o
this time most of this waste was either burned by the Pire Departsent or
landfilled.

Waste acid and alkaline esclutions have generaliy been Jdisposed by
neutralization and subseguent dilution to the industrial sewer |stors
E@wBY prior to the mid-1970's). Heutralization of sulfuric acid
electrolyte contained in batteries is centraliszed iR two locations; the
FMS AGE shop (Building 610) and the Yehicle Maintenance Somp Lex
(Building 608).

Waste Accumulation and Storsges Areas
Whete materisls generated by shop and fueling/defueling activities

are stored at several locations on base. Shops sccuwulate their wastes
in drums, bowsers, or swal! undlrground wats ar tanks at Geslgneted
waste accumulation points (See Appendix D, Table D.4). These SCC G L e
tien point ;nstes are either: (') regularly pumped out for disposs |
off-base by contract; (2] taken by shop personnel to a S000-gallon
underground tank supervissd by Refueling Truck Maintenance | later s puecd
out for disposal off-base by contract; of (1} taken wo the OPDO.

Inspection of several! of the drum storage areas indiceted that most
drums are stored on pallets or over concrete, and one shop had recuntly
congtructed a concrete contalnment ares for drum storage . Visual ewv)-
dence of past overflows was ohserved 4t some of Che drus storage areas;
howewver , only minimal amounts appear o have been released. ™0 leaks or
spills have been known to occur as a result of use of che 5000-gallon
tank near Bullding €09. This tank has been used for intermediste stor-
age for at least 2% years and s pressure testad every three years to
=nNsure 1ts integrity,

Several areas at the base have been used for long term storage of

hazardous materials and wastes. These areas includa cthe DPDO yard, a

4-16




hardfill located near the main gate, building 744 and building 707 (See
Figure 4.1). These sites are discussed below.

The Defense Property Disposal Office (DPDO), has always besn located
in Building 417, across from the POL storage area. The DPDO has been
responsible for hazardous waste disposal since 1980. Prior to this time
DPDO was used as a storage yard for wastes that could be reclaimed.
Waste oil was stored on a wandy area of the yard, Up te 60 drums werse
located in this area at one time, These drums wers noted o often be
leaking or broken open. This oil was given or sold to the State Depart-
ment of Natural Rescurces to be used in road oiling. In the late 1970's
underground tanks were utilized o store oil and drums were no longer
gent to DPDO,

Transformers were often stored in the DPDO yard prior wm final
disposal. It was noted that this aquipment was sometimes broken up and
oil from transformers often leaked or was dumped to the surrounding
soil. Iinterviews with base personnel indicated that transformers were
often cracked open and the oil emptied o the surrounding soil in the
yard. Pigure 4.2 shows the location, within the OPDC yard, of the
transformer storage site. The DPDO vard currently msaintaing an area for
storage of drumped hazardous materials ewaiting final disposal by off-
base contract (see Pigure 4.2).

A hardfill ares located near the main gatehouse was used w store
transformers from the early 1960°'s until spproxvimately 1970, This site
is dascussed and evaluated in the Digposal Sites section,

Since 1979, all PCB-containing or PCB-contaminated transformers have
been kept in a separate hazardous waste storage area, Bullding 7T44.
Each transformer is labelled and stored in a concrete bermesd ares inaide
Building 744, Leaking transformers are placed in drums and labelled
appropriately. Ixcept for small amounts of 1.1,V =trichloroethana, no
other materials are stored in this building. Operation of the bul lding
s the responsibility of the Ciwil Engineering Sguadron; however, the
DPDC is responsible for coordinating the disposal of stored materials.
Use of the facility will cease in fiscal year 1987, when a new hazardous
waste storage area will be constructed at the DPDKD.

B o LT



FIGURE &1

K.l. SAWYER AFB

STORAGE AREAS

HAZARDOUS WASTE
STORAGE BUILDING 744

OLD WELL HOUSE
BUILDING 707

SOURCE: INSTALLATION DOCUMENTS
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Buildi 707 has been used to store vaﬂ types of hazard-
- . Insecticides, including DDT were routinely stored at
ion. This building was originally buil g use well number
3. This | was never used and has been capped.

tion that spills or leaks occurred in this area,

re was no indica-

Fuels Management

The ::'wyer AFB fuels management system consists of over 15

storage mﬁm throughout the base, A description of all known
diegel fue?, autgobile gas, jet fuel, fuel oil, lubricating oil, de-
icer, and petroleum tanks is presented in Appendix D, Table D.S.
All petro foducts except JP-4 are trangported onto the base in tank
trucks. JP-4 48 transported ontc the base by an eight-inch diameter
underground pipeline from the wWells Terminal Annex near Escanaba,
Michigan. JP-4 is transferred from the storage tanks to the aircraft
parking ramps and refueling areas by an underground hydrant system.

Fuel storage tanks are inspected annually. An interval of thres to
five years is typical for cleaning of tanks. A small amount of sludge
ls generated in these tanks and is placed i1in the oil holding tank of the
oil/water separator in the POL area (Facility No. 411 for removal
off-base by contract.

Spills and Leaks

Base records and interviews with preéesent and past base personnel
indicate that fi lgnificant fuel leaks have occurred during and since
the 1970's, *orda also indicate that many minor spiils and leaks
of lesser significance have occurred. These spills were eilther allowed
tc evaporate, were removed by liguid fuels maj nce or the fire
department, or were washed down (uswally from ailrcraft parking
apron) and flowed to the pond near the hospital. In the mid-1970's the
POL area was upgraded by addition of a concrete base in the diked areas
Lé contain spills and leaks.

The description which follows shows that all rlcant spills and
leaks of record have occurred at or Very near the - bulk storage area,
The general area of these fuel spills 1s shown in Figure 4.3. Locations
of the individual spill incidents are not shown in Figure 4.3 since the
spiLll sites are considered to be a4 single area designated the POL area.

This area also includes an o1l /water separator described subseguently,

o



FICURE 4.3

K.I. SAWYER AFB

_ \‘ SPILL AND LEAK AREAS

SOURCE: INSTALLATION DOCUMENTS




The first major spill of record occurred in 1970, in the diked area
of Tank Number $ in the POL area. In this incident, approximately
15,000 gallons of JP-4 spilled and soaked into the esoil base of the
diked area. No fuel was recovered.

In the second spill of record, approximately 35,000 gallons of Jp-4
spllled onto the diked area of Tank Number % and soaked into the soil
base of the diked area. No fuel was recovered in this incident.

The third major spill incident of record occurred in 1979, and took
place at the southeast edge of the POL area. The main JP-4 line from
the Wells Terminal Annex enters the POL area at the southeast corner,
and approximately 5,000 gallons of JP-4 gpilled onto the ground ar this
location, Limited ft;el recovery occurred, and the majority of the fuel
{exact volume unknown) was not recovered. The fourth significant spill
cccurred at this site in 1981, resulting in the release of an undeter-
mined quantity of fuel, estimated w be less than 2.000 gallions,

The fifth spill incident of record cocurred in 1984, in the Tank
Number 5 diked area, This 5pill involved about 8,000 gallons of Jp-4.
About 7,200 gallons were recovered, and most of the remaining fuwel
evaporated .

" Pesticide Utilization

Pesticides have been used at K.I. Sawyer AFB for controlling weeds,
fungus, insects, and rodents. Ppesticides used at the base are listed in
Appendlx [, Table D.&6. The Entopclogy Shop 1s responsible for appli-
cation of insecticides, and performs Wixing n and adiacent o  the
Entomology Shop in Building 5131, The Pavement and Grounds Section .s
l:;'eu:p-::vmat,1£:>J.e for application of herbicides throughout the base and for
application of herbicides and fungicides at the base golf course. This
section performs mixing outside Building 533 for herbicides and outside
Bmidxng 786 for golf course chemicals. In practice ar both BEntomclogy
and Pavement and Grounds areas, Ccontainer rinse water has Deen used as
dilution water, Bmpty containers have been triple rinsed. punctured,
and disposed with normal base refuse or Sent to the DPDU. Per s il
pesticides in diluted form are used at the various areas where the
material is being applied. Pesticides are currently stored Ln a small
storage shed near the sewage <reatment plant. This shed has no dikes or

Containment facilities,



Fire protection Training
Fire protection training at K.I. Sawyer AFB has been conducted at

two sites. These site locations are depictad in Pigure §.4. Bach site
is described in the following discussion.
Fire Protection Training Area (PPTA) MNo. !

Fire Protection Training Area Mo. 1 was located at the northern end
of the base, north of the primary taxiway. This site was activated 1in
approximately 1958 and was used until the sarly 1970's. At this aite
fuel was stored in 55-gallon drums adjacent to (east of) the site; drums
wére emptied ontc a soil-covered area and the fuel was ignited for
training exercises. Extinguishing agents used wers protein foam and
carbon dioxide. Fuels included contaminated Jp-4, pure JP-4, AVGAS, and
small quantities of hydraulic fluid, oils, and paint thinners-degres-
sers. Pre-wetting was not practiced routinely at this site, Unbur ned
fue]l collection and oil/water Eeparation systems were not installed ar
the site, Burn frequency averaged four times per wonth, with fus]
volumes of 300 te 2,000 gallons per training uarct;‘i}? During the asrly
1970's fire protection training was moved ©O site number 2, described
later, At present the site of FPTA Mo. ! is ionl.r.irﬁd tea ln the Clear

Zone off the north end of the runway. {
L

LS

Fire Protection Training Area (FPTA) Mo. J

FPTA Mo, 2 i1s located in the northeast portion of the base, sast of
the primary taxiway. This site was activaeted in the esrly 1970's amd .8
the present site of Fire training exercises. As originally constructed.
the site was a soll-covered area with no unburned fuel recovery and
collection, Limlted Pré-weiting was conducted at the site. Birn fre-
quencles averaged three to four times per month, with 300 te S00 gallons
of pure and contaminated P-4 used for each exercise. A2 origimally
operated, the fuels were stored in drums adlecent to (@ast of ) the §ite,
pure JP-4 was brought to the s)te by tank ftruck as regulred. Extin-
guishing agents used at he slte have included protein foam, Ccarbon
dloxide, Agquecus Fiim Forming Foam (AFFF!, and chlorobromomethans | OB

In 1382 the site was mod: fled by constroction of a concrete fdd Witk

airrcraft mockup at the site. In addition, & fuel-water drarn FYSLen was
installed, with pit dralnage transported by plpe to an 01 water seps-
rator 4t the site, Since TRBT e upon  o¢ mpretion o each Training
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exercise, the ligquid remaining on the concretse pad has been transferred
to the oil/water separator and the fuel phase burned off, The water
phase has been discharged through a pipe to an underground leach bed

near the saite,

INSTALLATION WASTE DISPOSAL HETHODS
The facilities at K.I. Sawyer AFB which have besen used for the

management and disposal of waste can be categorized as follows: .
o landfills /Hardfills
o Incinerators
¢ Explosives Ordnance Disposal
o Drainage Ponde/Pits
O Sanitary Sewer Systee
¢ Surface Drainage System
O Ml /wWater Separators
o Sludge Dispomal Areas
Landfills /Hardfills

The majarity of general refuse at E.1l. Savyer AFE has been d1sposed
at various landfill amd hardfill %i1tes on bage property. Limi ted re-
cords exist regarding the disposal sites at the hase. The mEiority of
information collected regarding disposal sites was obtaned throwgh
interviews with current and retired employees. & description and evalu-
#tion of each site i1s presented herein. Table 4.7 susmar:zes pwmrtinent
information for each of the landfill sites. The approximate location of
2ach landfil]l hardfill area 15 shown .n Plgure 4.5,

_E..dt'ﬂ_!li’. [ SN

Andfill No. v g8 jocared cust scuth of  the WeapoOns Storage Area
S5AL . to the scuth of the dirt acoess Foad, T™is 4ite was firet ysed
from  approximately 19855 +o 1387, During this time period Gy DN
Lrench was used, Burning was performed weekly. A3 the Dase became more

developed and the flightline morme ACTive, Durning was stopped Jus o

interterence with flightiine 4ctivities. Day .y cover was then R
Tormest

This area was sgain used as 4 landfi1i! from APProXimate ly 9% )
dntaL ATy, MIoburning was performed  Ln rhe landf1ll at this *ime.

Moterials were Drought e The sl te disposed  of and covered daily,

da
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TABLE 4.2

LANGFILL SITE INPORMATION SUMMARY
Type of #¥ethod of Closurea
Waate Jperation Status

) Ee lacres|

Vil , 1

Wazte paints, solvents,
acides, fertilizer, as-
phalt, sshestos,
housing refuse, DDT,
hardfill, sludge from
STP.

Hounehold refuse,

hardfill, shop waste,
ceapacitore, trans-
frormers.

Househa ld refuee
sewage aludge
shop wasta,

Househo jd refuse
sewage wludge, small
quantities of shop

WAt e

Daily fill and cover.
Some burning in early
years of opmration,
Trench size:. up to
40 feer deesp, 12

feet wida and 400-800
ft. long. “Trenches
Ta4h B&8L 10 west,

Daily fill and cover,
Ares of approximately
400 fest by 100 fast.

Datly fill and cover.
e large trench
afproximately 400 feet
long, 30 feet deep and
4 feer wide,

Daily Fill and cowver,
Trenches ran north to
acuth and were approxi-
mately 400 feet long,
ten feet wide and up

to 3% fest deep.

Area covered with
soil and aash,
Grass is growing
sparsely in some
areas. Some
breakthrough has
occurred.,

Area covered wilth
soil, hardfill.
Small trees & grass
presant .

Area covered with
soil, Ho vegeta-
tive growth.

Covered with sandy
soill. One apen
pit for sewage
#ludge. One open
pit for refuse,
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Trenches were estimated tw be up to 40 feet deep, twelve feet wide (at
the base) and from 400 to B00 feet long. Trenches ran from east tn
west. Items identif.ed as having been disposed into this fill area
inciude weste paint, solvents, sulfuric acid, fertilizer, asphalt,
capacitors, runway paint, asbestos, and housing refuse. A large
quantity of hardfill was als~ disposed Ln this arsa. There were SBVErs )
reports that drums of DDT had been buried in the centar to southsast
section of the landfill. The exact quantity could not be determined but
may have been up to SO drums. These drums apparsntly held DDT in liguid
form and many of the drums may have buret during the landfililing opera-
tion. Wastes collected from industrial shop opsrations were routinely
brought to this site and disposad . T™e total quantity of industrial
wagte disposed is expected to be high. fThis waste would include paLnt
thinners, olls, contaminated fuel. solvents and peints. AMditionally,
sludge from the sewage tre.tment Plant was brought to this ares for
disposal .

The area i1s currently covered with soll and ash. Grass s growing
Sparssly 1n SOmE AT®cw. There 18 evidence of some breakthrowgh of
debris in small aresas of the site. T™he southern end of the landfii. had
been surveyed amd marked for & portiomn af a new ACCeSE roal o the bhage .
This road was tw go directly over the scuthern edge of the jandfil] but
18 un the process of Deing rerouted,

wandfill wo, 2

Landfill mMo. 2, located to the west of bi1iver lead Treek and south-
®ast of the WSA, was operated from dpprozimately 13%% chrowgn 1947,
During the site's first rwo FRATS Of OPETATION 1! was gsed Primari.y for
disposal of hardfill generated from base development . perations. The
4rea used for f1)] was STRginally a natural sSwamp. ™e total area for
camnd fill was dapproximate.y 400 feet lomg Dy 30 feert wide, Trenc s
#Rre not dug: the swampy area was simply filied in, ™e site was used
frequently from 1957 unt; ] '962 for disposal of household refuse. Shopas
SN DASE WeTE TUST STAr T ng PpEraAtions during this time period and FOE ] L
quantities of shop Wwastle were brought to this site, Rithough routinse
burning was not done, the landfil] did cator fire on severa, SUTARLDME .
RoOutinge practice was o 1] and Sowver dailv, SApacttors and at L asar

ONE rAnSTUrmer were Known o be placed in this ar.a.



The area is currently covered with hardfill, small trees and grass.
There was an unconfirmed report of leachate running from this area to
the creek,

Landfill Mo. 3

Landfill Wo. ) was used for general disposal of base refuse from
the early 1$70's through 197%, The site is located eamnt of Taxiway F,
along the eastern boundary of the base. The site was operated as one
large trench approximately 400 feet long and up to 30 feet deep. The
trench was approximately 14 feet wide at 1ts hase and 10 feet wide a¢
the top and ran east to west. Waste material buried here consisted Pri-
marily of household refuse and sewage sludge, Gmall quantities of
drummed, 1ndustrial waste were alsc buried here, Mo Durning was par -
formed in this area. The site operaced using dai., fili and cover.

The site 13 currently covered with sandy soil and 18 deawvoid of
vegatative growth,

Land 11l Mo. 4

Landfill No. 4 has Deen used from approximately 197% to Che pre-
sent. The site 1s located west of lLandfii] Mo, | amd sast of Taxiway F,
This site has been used primartiy for dispossal of refuse from dumpmiers
andd family hOusing areas. Several pits have bDeen used for disposal of
andigested sewage s udge. This sludge . mdergoss airimsl fmwnter ng
before being dumped to these pits and an seversl occasions has [T~ wE L
edly overfliowsd o the surrounding forested arma.

HC shop waste has bDeen sent o this lamdfil)] area 5.nce 8 pPr O L -
mately 1380. Before that t(ime sma..! Juantiiies may Nave bEen DI owght o

This site amd drums nave Deen noted o b present .0 the Samdfil .

Trenches at this fill area run MO th o south and are AP v ama e |
qUU teet jong, tTen feet wide, and up to % fee: teep . T™is s.te . g
cuTrently covered with sandy  sol L. e pLt s .;:;.‘t:"a‘.‘s-:?ma. for s adqe

dispasal and one pit Ls currently Deing used for disposal of Jensra,

refuse

Hardr:i il Area No. #

Hardfiil Mo, 1 .8 located Jirect.y across from The Current canafyg g
area (Landfill N, 4. This site has bDeern used since the e§r .y Wy
Par disposal of COonstruction rubble  and SLhar  ar it L oo JenE s,

reluse o5 SO WASTE 135 KNown to Do Horied Lr the ares .



Bardfill Area No. 2

Hardfill Area Wo. 2 is located approximately 1500 feet southeast of
the main gate. This gsite was used for disposal of hardfill materials
from the early 1960's until approximately 1970. In addition to disposal
of hardfill material, the site was used as a storage area for trans-
formers. Transformers were kept on racks in this area. Many leaked to
the ground. Some were cleaned and/or drained to the ground surrounding
the raclg_l. Hany of these trmsfunn:n were known to have contained
PCB's.

No general refuse or shop waste was known tn.' have been sent to this

area,
Hardfill Area No. 3
Hardfill Area No. 3 is located west of the runway just south of
Transmitter Road. The exact .yaau of operation of the area could not be

cetermined; however it is suspected that it has been used Primarily in
the last 15 years. There was no evidence to indicate the presence of
any industrial or sanitary refuse,

Incinerators

Two permitted incinerators are in operation at x.I. }s:mr' RFB, &
pathological waste incinerator (Facility BS50) operates at the base
hospital; this unit uses Eropane as auxiliary fuel, and the ash is
disposed with normal base refuse. 2 second 1incinerator, Facility s0%:,
i3 used for incinerition of classified documents. This incinerator also
uses propane as the auxiliary fuel, and ash from the incinerator is
disposed with normal base refuse.

‘Explosive Ordnance Disposal Rreg

-

The Explosive Ordnance Disposal (BOD) area at K.1. Sawyer AFB 1
locatéd approximately 1,000 feet north af Lhe existing sanitary laend-
fill. The EOD area consists of a “burn kettle® for the incineration of
smalil arms ammunition. Larger eapliosives {e.g., starter Tartridges) are
detonated in small excavated PLLs ., Inert residual maverial from burn
Pperations are disposet 1n a muni tions r-e‘s:.-,ﬁue tandfill at the eodge of
the EOD area. This landfil]l 1s approximately 70 feer by 40 feet by 15
feer deep, and unt:il LTS CAPacity was exhausted in early 1985, was rhe
only disposal area utyilized By DOD personnel., A secand. similarly syzed
PLL. excavated adiacent o the first, 1s now reCeLVInG munitions resi-

iues .,



g;t_cm m:dﬂu

M drainage ponds/pits at K.I. gvﬁn AFB were identified as
pot:emtuuy receiving waste materials in the past., They are: (1) a pit
located behind Building 414, the old 87th FIs Test Qell; (2) a pond
located south of the USAF hospital {Ml?inq 850); and (3) a drainage
Pit across the road from Building 740 (See Pigure 4.6).

Drainage Pit No. 1 | '

m; pit is located behind Building 414 and was used as a test cell
by the 87th FIS until the Hush House was completad in 1981. The pit is
approximately 4 feet by 15 feet and is approximately 2 feet deep. The

Pit appeared to be stained with oil. Mo vegetation was observed growing
wi,r.hin the pit, The open end of a six-inch diameter - pipe projecting
mta the pit appeared to originate from or around Building 414; however,
its point of origin could not he conclusively determined. Bage par-
sonnel indicated that an old oil/water separator was located in this
area and may have been connected to the pit. Shop personnel reportedly
dumped shop waste to this area. The exact types and amount of waste
materials that may be been placed in this pPit are mot known; however,
wagte materials generated by test cell activities are listed 1n Teble
4.1 {under 87 PIS Hush House).
Brainaga Pond Mo, 2

A pond located just south of building 850 has been used as an
cutfall for storm drainage from the base. Before entering the pond,
stormwater passes through an oil water separator and is then imshhﬂrgeu
into this area, The separator was installed in 1973 prior to then,
Stormwater entered the pond directliy, In the past, thys pond hasg been
the outfall area for portions of the base STOrm sewer svstem, Wastes
ilscharged to the storm sewer from hanger areas and some industrial

areas [lowed directly intoc the pond , The pond was noted to often be

discolored and to have an cil sheen on the surface, In approgimately
1950, hangar sewer flows wars diverted to an industrial LAY, Thes

pond  Was noted o originally extend eastward intao the guif sourse aresa
But was diked to help contain the warer,

The timelines 1n Table 4.° indicate those wastes which were sus
per ted

or confirmed mo have heen disposed o the storm sewsr §vsrep

- 8wy iy e - E P . . N 0 e T - - . P . RN
Flng LHLE timealframe. ek S T aksn e Lad  ng tri¢chloroetha o



R K.i. SAWYER AFB

" DRAINAGE
- POND/PIT
- LOCATIONS

Wt
BCALE | j FEEY

R ———

EEL EMGIMERRING - SCHMCE



palnt remover, antifreeze, various soivents, JF-4. At ophorograph
chemicals were thought to have been disposed in wariius Juantitles
the storm sewer and ultimately to the drainage paond.

Drainage P1LT No, 13 -

Drainage Pit No. 3 currently receives alkaline aircrafr soap and
"rm.r show gel” {(a petroleum-based degreaser) that 15 released to the
lflmr drain in Building 740 (Pguipment Malntenarice Branch!'. This bulld-
ing currently houses a washrack which is used by the Pguipment Mainte-
nance Branch, Liquids collected by this floor drain pass under Avenue
G, and are released to a low-lying. sfcrubby area, Information regarding
past waste disposal practices nf the Branch was not avallable for the
years preceding 1982, and thus 1t could not be determined what volumes
of .other _waste smaterials generated by the shop {hydraulic and brake
fluids, naphtha, and PD-6B0) may have been released to the drain in the
past.
sanitary Sewer System

The sanitary seu:eraqe collection system for K.!. Sawyer -AFB con-
sists of a gravity flow cellection system, pump stations, and a sewage
treatment plant. Six septic tanks and associated filver beds are also
jocated at the base, Three of these tanks are for emergency use only.

Collection of sanitary sewage on base is accomplished by a network
of sewer pipes ranging from & to 10 inches 1n diameter. In general,
gravity flow carries the sewage o the treatment plant from the canton-
ment, industrial and flightline areas. Four inch force malns are in use
1n the outlylng WSA and SAC alert areas to discharge sewage from these
aresas into the gravity flow system, A similar system 15 used in the
housing area. L3

Pricr toc the mid-i970°'s, floor drains from hangars, aprons, and
nc:ie industrial shop areas were not hooked 1nto the sanitary sewage
system. This waste went to the storm sewer system and was eventually
discharged o the ground. Oarrentl'y the only floor drain not connected
to the sewer system 1s in building 740 (previocusly discussed as Drainage
it 3). All other industrial areas have sgewer lines leading toc an
industrial lagoon adjacent to the sewage treatment plant {STP.}- This
lagoon 1is aerated to provide additional means of removal for volatile
organic compounds. aAll other sewer lineas lead directly to the S5TP.

]
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ouring periodg of low flow the waste 1n the lagoon 18 treated in the
)

+he STP 4%t K.I. Sawyer AFB has been operating since the mid-t39%0's
Csee Figure §, 70, imhaff tanks were first used, supplemented later with
sarid f;.;tle.rs. tw 960 trickling fliters wetre installed; this system was
raprdly aver.caded and was not suciossful, Rotating biologlcal con-
tacrosrs [RBC's) were instali&d next. The system curréntly in use at the
base 1% shown 1n Figure 4.8. The plant is currently undergoing a majoi
~onstruction project to further treat sludge produced in the plant,
This sludge :s currently undigested and 1§ hauled toc waste pits at the
tandfiil. ™e State of Michigan has requlréd further treatment before

land application —an be performed., Flgure 4.8 shows the proposed pro-
cess for r,fea*.unent of sludge as a c_iashed line,

The treatment piant has a capacity of approximately 1.5 million
gallons per davy. The'plant typlceally treats Bod,000 gallens per day.
Fffluent 1s discharged to Silver Lead Creek. The plant has exceeded 1its
permit for total suspended solids and BOD on several occasions, Table

L.', Appendix D, gives a summary of the plant water guality data.

surface Dralnage System

The storm drainage system at ¥K.I. Sawyer AFB depends primarily upoh
jround absorptilon. Soil in the base area 1s extremely porous and 1n
normal ccnd1tlons‘the surface of the ground 1s dry very quickly after
even the heaviest depwnpour.

The north end of the industrial area, flightline area and the
hospital area are drained by a network of pipes, varying in size from 12
tc 16 .aches. Drain water flows east 1n these pipes to a ground surface
sutfall .mcated near the hospital and golf course area, This area has
been discussed further.ln a previous section. The Capehart housing ares
1§ drained by a ﬁetwork of pipes, varying in size from 8 to 33 tnches .
nrain water flows through these pipes to a number of ground surface
putfalls located throughout the area.

11, Water Separators

Acenrding o X.I. Sawyer AFB records, there are s1x pretreatment
devices located on the base (See Appendix D, Table D.7). The o1l phase

18 removed from these separators on a scheduled basis and 1s disposed

nff-base by contract.
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The separator located in the POL area {Pacility No. 411) discharges
the watar phase to an adjacent qravel-lined'pit approximately 20 feet in
diametar from which the water soaks into the soil. Interviews with baje
" personnel indicate a recurring malfunction of the separator which allows
the oil phase to pass to this qrravel-linqci pit. This separator and pit
system have been in operation since ahout 1975, |
Sludge Disposal Areas

_ Sewvage treatment plant sludge h-n‘ been disposed at variocus loca-
tions throughout the base (see Figure 4.9). This sludge has always been
undigested /unstabilized. Landfill number 1 was used for disposal of
dried sludge up until 1978. Sludge was placed on top of the alramﬂr
closed landfill and allowad to weather. The current landfill site
(Landfill Mo. 4) ham been used extensively for sludge disposal. Large
pits were dug and sludge (with a low solids content) was dumpad into
these pits, Liquid often overflowad to the surrounding area. This
practice is ongoing at Landfill Mo. 4. Landfill No. 3, directly adja-
cent to this area was also periodically used for siudge disposal. Land
near the STP was aiso utilized in the past for disposal of siudge.

Sludge from the STP has a low metals content since there is very
little shop activity to generats such waste.

SATELLITE PACILITIES REVIEM
Calumet Air Poxce Statiom
The Culumet AFS has been used since the early 1950°s to provide
radar data and ground/air communications. Tha station includes over
forty howsing umits, a power plant, & heating plant, & motor pdol.

various recreational and sess facilities, a wedical aid station, and
various radar and grownd/sir radic equipment (see Pigure 4.10}. Very
tittle imdwstrial ectivity has been performed at the station., Indus-
trial shop ereas are discussed individually balow.

*he power plant {(Muilding 158} *hu genarated small quantities of
lube oil, ethylens ¢glycol, solvents and diesc]l fusl as waste produ:*tl.
Thess wastses have Dbeen routinely disposed of together in S53-gallen
drums. In the past, these drums were either emptied into one of several
underground atorage tanks or held until disposal could be arranged
through K.I. Sawyer AFB., The bass would arrange for thess wastas t be
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removed \and disposed off-base by contract. Some oil was used locally
for dust control. The quantity of waste generated in the power plant
has always besn very low. Since the DPDO took ovar the tole of wante
management in the sarly 1380's these _:t-I; have bhaen carefully con-
trolled. MNastes are currently disposed coff-base by contract.

The heating plant has generated only very ssall quantities of
wagte., These wastes have always been disposed by utilizing the disposal
sanks in the motor pool area, There are a total of forty-five, under-
ground fuel oil tanks (275-gallon) in the housing ‘area. The heating
plant itself has four 50,000-gallon #2 fuel oil tanks { underground) .
Buildings 30, 49 and 70 each have aboveground storage tanks. These
tanks have been checked periodically for the pressence of water, uiich
- would indicats a leak. Routine pressure tessting has not been performed
in the past. _

The stacion has a mmall auto hobby shop for the use of the families
assigned to this site. A drum has routinely been used for waste dis-
posal (ethylene glycol and motor ail) in the shop. Approximgtely two
drums per YeAr u'c sent for disposal. These wastes are not segregated.
Thess wastes were previously stored in an underground storage tank
cutside the building. Waste was routinely pumped out for recycls by an
off-base contract. A high weter content was discovered in wasts from
this tank and suspecting a leak, the station stopped using the tank.
Tha vehicle Maintsnance Shop adjoins the Autoc Hobby shop. Until recent-
ly all wasta from this shop was also placed in tha underground storage
tank. Use of this tank was discontinued approximately one year ago and
the storage tank has been esiptied end abandoned in place. It is esti.
nated that about 4 drums of oil and 1 drum of ethylene glycol will be
disposed of par ysar through DPDO.

Table D.8, Appandix D, gives a complets list of all storage tanks
either currently used or abandoned at the station. The fuel tanks at
the station were cleansd in the mid-1960's. Approximately 20 gallons of
sludge wers collected. This sludge was aixed with sand and allowed to
weather in the area currently used as the ball diamond.

A small sswage treatment plant has operated at the station since
approximately 1959, Before that time septic fields wers used. The

4=40
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treatment system in use consists of solids settling and aerobic diges-
tion with subsequent chlorination of the effluent. Sludge is dried in
enclosed drying beds and subsequantly applied to. the land. The plant
‘treats an average of 30,000 gallons per day. The effluent is discharged
to Buffalo Creek and is tested routinely. Wo incidents have been asso-
ciated with this discharge.

uur supply to the -uucm has bnn mvldu! by two d-tp wells
locnt.-d near Gratiot Lake with a total cnp-citr of approxiaatsly 89,000
gallons par day. The watar ’15 chlorinated in the distribution line.
Drinking watar is routinely tested for coliform with a detailed analysis
run every three ysars. This water supply has besn of consistently good
quality. |

Mo evidence wps found to© Lmu.clu ﬂut a landfill had ever been
opsratad at the station. The hard bedrock bass the station is located
on has made it virtually impossible to dig to a depth that would be
suitable for operation of a landfill. ®efuse routinely has been taken
to the Calumet Township Landfill. Two hardfill areas are available (see
riqure' 4.11) for disposal of construction rubble, wood, etc, - These
arsas have also been wsed for fire &aininq. Training exercises have
consisted of igniting wood or a small container of gasoline and immedi-
ately utinqm.lhinq the fire.

There was one wmconfirmed: report of a low level nnl.tucuu dispos-
al area operated near the main entrance to the site. T™is area was
thought to ba used for disposal of low level radicactive radar tubes.
Disposal in sanitary lamdfills is currently an approved disposal ltt.tml
for this 'type of tube snd thus no potential for future contamination is
expectad to saxist.

In summary, the Calumet APS was not found to contain any Knowmn
areas which might present s potantial for environmental contamination.
Wastes have been properly managed since the site was first opened.

Wells Tlrlinll‘lnnix

The Wells Terminal Annex was first commissioned to be built in 1957
with USAF funding and was completed in 195%9. Since :h:;:\ time the site
has been owned by a variety of companies, The Air Porce purchased the
property in 1980 and has owned it since that time. Tha Defense Fuals
_Suppurt Group in Escanaba operates the sits,
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The site has been used for a variety of purposes in the past.- From
the sarly 1900's until about 1940 the site was operated as a chemical
plant by several companies, This plant utilized waste lumber to produce
rumerous industrial chemicals, alecohol and oils as well as charcoal pig
iron. The site was alsc used for iron ore smelting.

Since 1959 the Annex has been used solely for fuel transfer opara-
tions. Fuel is delivered by barge or great lakes tankers and is trans-
ferred % one of eight 80,000 barrel holding tanks {na Piquru 4.12),
Each tank is manifolded separataly. Fuel is pumped dinctly w K.I,
Sawyer AFB through a pipeline system owned and oparated by the National
Pipeline Co. Approximately 3.5 Ilillion gallons of JP-4 are piped
monthly to the base. Smaller quantities of JP-4 received at the annex
are sent by tank truck to the base. AVGAS and diessel fusl have been
delivered to the base in the -pnr. by truck but this fuel is currently
not in use,’

Each holding tank is diked by an earthen berm. A drainage system
il currently being put into place. l holding pond for discharge of
water from this systes has been built and is currently filled with water
due to rainfall. ™a diked area had no visible contamination, An
underground collection system for fusl spilled during transfer opera-
tions and sdmpling is locatsd on the north side of the site, All fuel
collected by this system is routed to a small tank (5-3), and is tanted
for reuas. \

Thare are two underground storage wanks J.oc;ud at the annex. One.

vank, of 1,000 gallon capacity, is currently in use for storage of
diesel fuel. The second tank, 500 gallon capacity, is capped and aban-
don-d in place.
? At the tise of tha site visit, construction was underway for a fl.;l.’l
protection systam, Tank clnning wvas alsc being performed by a contrac-
tor at the time of the viait, The tanks had not bmen ciuned prior tm
this time. All wash water and wasts from this operation was .being taken
off-site for disposal. ‘

Mo major spills. or leaks of fusl have occurred om Air Porce pro-
perty. Saveral breaks hawve mur'r-d in the supply line leading to the
base. The tank area has been contained by a 27 foot deep slurry wall so
as to contain any potential spills. Construction of this slurry wall
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has creatsd problems with drainage of watar from the sits and a lpm::ial
drainage system has been put in place to help alleviate thia probln.

The chemical plant previously locatsd on the property apparently
produced crecscte waste which was piped to the bay for discharge. A pit
18  located in the southeast corner of the site, just outside the fence-
line (see PFigure 4.13). The pit apparently burned and msmoldered for
sever:nl years until high water levels extinguished the fire, In addi-
tion to this :a.fua, there are areas in;ide the fenceline that have evi-
dence of chemical seepage, most likely as a result of past site use.
Apparently the slurry wall contained the ground water at the site and
caused chanicai waste products that had seepsd into the so0il to move to
the surface. Oopnstruction workers building the trench noted this mate-
rial r:hroughc:ut the soil, A sample was tested and the waste was deter-
mined to be crecsote. Mo action has bean taken to contain or remsove
this waste. Pockets of the substance were noted in pooled water at the
annex .

A hardfill site is located to the south of the holding pond, out-
side the fenceline (see Figure 4.13). This pit was apparently used for
disposal of conatruction rubble when the land was clearsd in the 1950's.
There is nc evidence to indicate that any hazardous matesrials were
placed 1n tr;is area.

Two wells are currently located at the annex., Well number ) is
sixty feet deep. The water was recently tasted and found to contain
animal feces. A new well, 300 feet deep was installed. Watar qualicy
from this well has been good. Ih-n-in the surrounding area have indi-
vidual wells for their perscnal use. The annex has a septic tank for
sanitary sewage, All sclid waste refuse is taken off-site to the Glad-
stone Landfill. -

EVLI.;UATIE!I OF PAST DISPOSAL ACTIVITIES AND FACILITIES

Review of past waste generation and sanagement practices at
K.I. Sawyer AFE has resulted in identification of 19 pites and/or activ-
ities which were conamidered as areas of concern for potantial contami-
nation and migration of contaminants. _ |
The sites of initial concern wire evaluated unng the Flow Chart
presentsd in Pigure 1.2. Sites not considered to have a potential for
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contamination nu deleted from further evaluation. The sites which
have potential for contamination and migration of contaminants were
evaluated using the Hazard Assessment Rating Methodology (HARM), Table
4.7 summarizes the results of the flow chart logic for sach of the areas
of initial concern.

Sites Eliminated from Purther Evaluation

Six of the 19 sites assessed did not warrant further evaluation.
The rationale for omitting these sites from HARM evaluation is discusaed
below. .

The hardfill area (No. 1) across from the current landfill and the
hardfill area west of the runway {No. 3) were both evalusted to deter-
mine if hazardous materials had been placed in either area, All evi-
dence indicated that these sites have been used primarily for hardfill
materials and no indication of hazardous waste dilpctsldl wvas found. NO
gignificant potential for senvironmental contamination is expcé:tnd and no
foliow on investigation is warranted.

Building 707 and the hazardous waite storage shed at Building 744
have both been used to store hazardous nt;rinls and wastes in the past.
Thare was no evidence to indicate that spills or leaks accurred and no
potential for denvironmental contamination was noted.

The EOD area has been used for landfill of apent munitions since
the base began operations. Materials disposed to this area are spent
munitions that pose no threat to the environment.

Undigested sewage sludge has been applied o saveral areas of the
base. The sludge does not contain a high metals content and no environ-
pental contamination of a éha-ical origin 1s expected to exist,

Sites Evaluated Using HARM

The remaining 13 sites id!nt.ifild in Table 4.3 were evaluated using
the Harard Assessment Rating Methodology. The HARM process takss into
account characteristics of potential receptors, waste characteristics,
pathways for migration, and apecific charactaristics of the site related
tc waste managemant [ractices. fesults of the HARM analysis for the
sites are summarized in Tabie 4.4. |

The procedures used in the HARM system are cutlined 'in Appendix G
and the specific 'uting forms for the 13 sites at K.I, Savyer AFB are
presented in Appendix H.. The HARM system is designed to indicate the
relative nead for follow-on action. '
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TABLE

4.3

SUMMARY OF FLOW CHART LOGIC FOR AREAS OF
INIT‘IhL HEALTH, WELFARE AND ENVIRONMENTAL CONCERN

. AT K.

I. SAWNYER AFB

Potential Hazard

Neead for Fur ther

to Heal th, Welfare IRF Evaluation/ HARM

Site or Environment Ac tion Rating

Landfill No. 1 Yes Yasn Yns
Landfill Mo. 2 Yes Yes Yes
Landfill No. 3 Yes Yes Yean
Landfill No. 4 Yas Yen Tes
Hardfill No. 1 Ho Ro No
‘Hardfill No. 2 Yas Yes Yas
Hardfill Ho. 3 Mo No No
FOL Ares Yen Yas Yasu
nells Terminal Annex Yes Yas Yes
Fire Protection Training Area No. 1 Yau Yeu Yes
Fire Promection Training Area No. 2 Yes Yas Yas
DPDO Yard - Yas Yes Yasu
Hazardous Waste Storage, Bldg. 744 No No No
Hazardous Waste Storage, Bldg. 707 Mo No No
Drainage Pond No. 2 (Hospital Area) Yesn Yesn Yes
Drainage P1t No. 1 (Test Cell) W Yes Yes Yes
ODrainage Pit No. 2 (Bldg. 740) Yes Yeau Yes
Explosives Drdnance Area Mo No No
Sludge Application Areas No No Ho

Source: EBEngineering-S5cience

J
li

4-48



TABLE 4.4

SUMMARY OF HARM SCORES FOR
POTENTIAL CONTAMINATION SITES
AT X. I. SAMYER AFB

Was t»
Char ac-

R ceptor mristics Pathways Management HARM
Rank Site Subscore Subscore Subscore Pac twor Score
A
[ S
1 Wells Terminal Annex a1 712 a0 1.0 78
2 Drainage Pond ¥o. 2 69 100 56 V.0 75
{Hospi tal Area)
1 PMOL Area 64 80 80 1.0 75
4 Landfill Wo. 1 [ 100 48 1,0 T
5 lLandfill Wo. 2 64 80 56 1.0 67
& Drainage #it Wo. 3 63 80 48 1.0 64
{Bldg. 740}
7 Landfill Mo. 1} 64 80 41 1.0 62
g Pire Protmction Training &1 80 41 1.0 60
Ared Bo., 1 "
9 Pire Protmction Training & 64 /M 1.0 55
Area Wo. 2 .
10 Hardfill Area Mo. 2 64 60 4 1.0 55
1Y Landfill Wo. 4 61 &0 41 1.0 54
12 ODrainage Pit Wo. 1 63 50 &6 1.0 53
{Test Cell)
i3 DPDO Yard 6) 40 46 1.0 50

Source: Engineering-Science
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