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PREFACE TO DRAFT REMEDIAL INVESTIGATION REPORT
November 11, 19917

This 1s the Draft Remedial Investigation Report (Draft RI) for the former Raco Air Force
Airfield and Bomarc Missile Site near Raco, Michigan. The report incorporates data
collected during two RI field investigations (Stage 1 and Stage 2). It will be reviewed for
approximately 30 days by the U.S. Army Corps of Engineers, the USDA Forest Service, the
Chippewa County Health Department, and the Michigan Department of Natural Resources.

~ Comments on the Draft RI should be forwarded to the USACE within the 30 day review
period. A review meeting will be held shortly after the review period to discuss comments
and answer questions concerning this Draft RI. The report will then be amended,
incorporating changes as discussed during the RI review meeting, and a final report issued
approximately 30 days thereafter.
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EXECUTIVE SUMMARY

The Stage | and 2 Remedial Investigation (RI) at the Former Air Force Airfield and Bomarc
Missile site was conducted to determine whether past activities at the site had contributed to
groundwater and soil contamination and if previous investigations adequately addressed this
potential contamination. The field investigation consisted of two stages. Stage 1 utilized
eight monitoring wells, seven soil borings and a geophysical survey to characterize seven
sites and several potential landfill areas. During Stage 2, three supplemental wells were
installed, eight soil borings were advanced and one additional site was investigated while four
Stage 1 sites were advanced to Stage 2. A previous Contamination Evaluation Study was
prepared by Envirodyne in April of 1987. During this investigation, four monitoring wells
were installed. In addition to these data points, two water supply wells installed by. the U.S.
Air Force. One of these original wells continues to provide water to accommod/aﬁ an auto
tire testing firm’s icy surface needs by flooding portions of the runway. Neither 1wv::il

supplies drinking water at this time.

."/

Several volatile organic compounds (VOC) and semi-volatile organic compounds (SVOC)
laboratory contaminants were detected in groundwater samples. Several other VOC and
SVOC constituents not attributed to laboratory contamination were found in groundwater.

All of these constituents were elimi.ni‘tch from further study using State of Michigan Act 307
type B criteria (Act 307). Ground%tér analysis also detected several metal compounds. All
of these metals were eliminated from further study using Act 307 a Baseline Risk Assessment
(BRA) and an Endtnent Assessment (EA). Groundwater sampling conducted as a part
of this investigatior€oncluded that VOCs, SVOCs and metals identified during the
investigations present no excess risk at the former facility.

Soil sample analysis from Stage 1 and 2 detected the presence of several VOC and SVOC
compounds in soils at several sites. All of these compounds were eliminated using Act 307.
During the U.S. Army Corps of Engineers tank removal activities at UST C4, total
recoverable petroleum hydrocarbons (TRPH) were detected above state type B criteria for
total petroleum hydrocarbons (TPH). Lead and chromium concentrations were detected in
soils above Act 307 criteria at the sludge drying bed and chromium concentrations were
detected in soils above Act 307 criteria at the wastewater treatment lagoon. Chromium was
analyzed as total chromium throughout the investigation. Act 307 came into effect after most

SPANOV199 1\EES\¢:\it\30131 T\reports\ri ix



field work was completed. Act 307 has cleanup criteria for hexavalent chromium only. The
total chromium levels exceeded the cleanup criteria for hexavalent chromium at both the
sludge drying bed and the wastewater treatment lagoon. Additional soil analysis at both sites
for hexavalent chromium and, if results exceed cleanup criteria, analysis by toxic
characteristic leaching procedure (TCLP) will be necessary to determine if hexavalent
chromium has potential to leach to the groundwater. Lead analysis for soils at both
aforementioned sites is also suggested using TCLP to determine the same potential outcome.
The need for additional soil analysis at UST C4 will remain an issue for the Michigan
Department of Natural Resources (MDNR) to determine.

A potential pathway to groundwater consumers (receptors) exists for the aforementioned
subsurface soil contaminants to migrate to groundwater and move in groundwater to potential
downgradient water supply wells. Based on the results obtained from the ground’{ater
samples collected downgradient of the three potential sites discussed (sludge drying bed,
wastewater treatment lagoon, and UST C4) it appears that only lead-has potentially migrated
from the soils in the sludge drying bed to the groundwater. Lead-was eliminated from
further study based on the BRA and EA.

The hydrologic investigation concluded that grourgdwéter at the former facility flows east
southeast toward Sullivan Creek and-the Pine River drainage basin.

LA
Data gaps and recommendations for Stage III work include the following:

° Colled analyze soils at the wastewater treatment lagoon and sludge drying
bed for TCLP lead, hexavalent chromium, and possible TCLP hexavalent
chromium.

e Sample soils at UST C4 for TPH to determine if soils are free of hydrocarbon
contamination.
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7.0 Introduction

In 1980, the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) established a national program for responding to hazardous substances released to
the environment. The Department of Defense’s (DOD) CERCLA counterpart for formerly
owned federal sites is known as the Defense Environmental Restoration Program for
Formerly Used Defense Sites (DERP FUDS). DERP FUDS, since the passage of the
Superfund Amendments and Reauthorization Act of 1986 (SARA), is equivalent to the EPA’s
Superfund Program and is consistent with the National Contingency Plan (NCP). DOD
funding for remedial investigations and remedial actions at a DERP FUD site is provided by
the Defense Environmental Restoration Account (DERA).

The U.S. Army Corps of Engineers (USACE) is responsible for administering DERP funds
for the investigation, cleanup and close-out of the DERP FUD site evaluated in this report,
the former Air Force Airfield and Bomarc Missile Site near Raco, Michigan. The USAC

is responsible for overall project management, technical criteria qf/félopment, and review and
approval of design documents. The USACE’s project manager fpr this site is Mr. Marvin
Taylor of the Environmental Branch (CEMRO-EDﬁ), Omaha District, Omaha, Nebraska.

In May 1990, the USACE retained IT Corporation (IT) to perform a Remedial Investigation
and Feasibility Study (RI/ES) at the-'f’;i%mer Air Force Airfield and Bomarc Missile Site.

This report, the Remedial Investigation Report (RI), fulfills the remedial investigation portion
of the RI/FS contract IT performed a two-stage field investigation (Stage 1 and Stage 2) in
accordance with th y 3, 1990 cost proposal submitted to the USACE in response to the
November 29, 1989 Sc f Services for Pr. tion of Remedial Investigation an
Feasibility Study Re for the former Air For irfield Bomarc Missile Site. Field
work included geophysical surveying, soil boring installation, monitoring well installation,

groundwater and soil sampling, and permeability testing. Procedures used to perform the

field investigation are described in the Quality Control and Sampling Plan (QCSP, IT,
August 1990) and in the letter "Revised Bomarc Recommendations for Stage 2 Activities"

(IT to the USACE project manager, May 1, 1991).

SPANOV1991\EES\r:\it\3013 1 7\reports\si 1-1



Data collected during the two-stage field investigation is utilized in this report to characterize
site conditions and to assess the impact of identified contaminants on human heath and the
environment. Based on results of this report, a Feasibility Study (FS) will be prepared, as
necessary, to address site cleanup and/or closeout procedures.

1.1 Purpose of Report
The purpose of this report is to (1) characterize the nature and extent of potential
contamination at the site, (2) assess the associated impact on human health and the
environment, and (3) provide information in sufficient detail to support future decisions
related to site cleanup and/or closure. To achieve these goals, analytical results for the two
stages of field work are presented and evaluated, the nature and extent of contamination at
sites within the former installation are assessed, applicable or relevant and appropriate
requirements (ARARs) are defined, contaminant fate and transport is addressed, the effect of
contaminants on human health and ecology is considered, and recommendations £¢T each site
are presented. Recommendations consist of one or more of the following, in accqordance
with the USACE's November 1989 Scope of Services:

-

® recommendation to initiate long-term monitoring or tolfperform no further action,
® recommendation to acquire additional dat3;

® recommendation to initiate preparation K\ngineering plans and specifications for
removal of contamination{quick removal), and/or
N\
® a recommendation to prépare a feasibility study.

The remainder of @haptcr acquaints the reader with site background information and
describes overall repOrt organization.

1.2 Background Information

The former Air Force Airfield and Bomarc Missile Site is located wholly within the
Hiawatha National Forest approximately 4.5 miles west of Raco, Michigan and 28 miles
south and west of Sault Ste. Marie, Michigan. The property, south of Michigan State Route
28 in Chippewa County (Figure 1-1), has the approximate Michigan State Plane coordinates
of 2,550,000 feet west and 580,000 feet north. The former installation covers an area
slightly greater than one square mile, and is divided into the Raco Airfield, of which only the

SPANOV1991\EES\r:\it\30131 T\reports\ri 1-2
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runways and their taxiways remain, and the Bomarc Missile Battery, which has a few roads
and parking areas remaining (Figure 1-2).

1.2.1 Installation History and Description
Information contained in the Contamination Evaluation Study (Envirodyne, 1987) is
summarized in this section to provide a description of historical events at the installation. As
reported in the Contamination Evaluation Study (CES), the area has been intermittently
controlled and used by the DOD and its predecessor agencies since 1895. In 1925, the site
was given National Forest status under the jurisdiction of the United States Department of
Agriculture Forest Service (USFS), subject to dominant use for defense purposes when
needed by the DOD. As reported in the CES, the Secretary of Agriculture transferred 240
acres for airfield use by permit, dated August 27, 1942. Based on inspection of a USGS
topographic map and a forest service map, the airfield actually covers an area of
approximately one square mile, or 640 acres. The airfield was constructed betwegn 1942
and 1943. Around 1960, the missile base was constructed on 152.54 acres of 1 southeast
of the airfield. On January 19, 1964, the Air Force released the a}rﬁeid property to the
USES, but retained the 152.54 acre missile site. On June 30, 1973, the missile site was
released to the USFS. r

/\
Since June 30, 1973, the property has remained uz;’d'éi\* USFS jurisdiction. The USFS has
entered into several agreements with outside interests since 1973. Summaries of these are
listed below: F%U

® A special permit was issued to a local tribe on October 16, 1973, allowing a
sawmill fo be operated in the composite building.

® In September 1978, the USFS sold six buildings, a water tower, and 28 missile
silo shelters to a private contractor for removal.

® In November 1978, a smaller building was sold to the Michigan Technological
University through the Department of Health, Education and Welfare. The
building was removed from the site as an educational project.

® Between September and October 1981 and between August and October 1984, the
USFS issued a special use permit to a private contractor allowing broken concrete
and other construction materials to be backfilled into open missile silos at the site.
According to the USACE’s Scope of Services (1989a), this may have resulted in
some paint wastes being disposed in one or more of the silos.
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® On July 11, 1983, the USFS transferred salvage rights for the composite building
and an assembly and maintenance building to Chippewa County. Demolition of
the buildings, however, was not initiated by the county and removal did not occur
under the agreement that terminated September 30, 1984.

In 1987, Envirodyne Engineers Incorporated (Envirodyne) completed a CES for the former
installation. Findings and recommendations provided in the report are discussed in Section
1.2.2.1.

By the end of 1988, the remainder of buildings and underground fuel storage tanks (USTs)
had been removed from the site under a USACE contract. All silos were tested, cleaned out
(if necessary), backfilled, and covered. Soil samples were collected and analyzed during
tank removal operations. Results are discussed in Section 1.2.2.2.

Currently, the airfield is periodically used to test automobile tires and brake sys}e}fs.
The following sections summarize findings of previous environmental sampling efforts and
describe sites investigated during the more recent Stage 1 and Stage 2 RI/FS field efforts.

f
1.2.2 Previous Investigations

Two studies were conducted at the former installa’n%pdor to initiation of the RI/FS
investigation. The first, performed(py. Envirodyne, evaluated past site uses and identified
potential areas of contamination. Thé. second, performed by the USACE, entailed removal of
structures and abandoned USTs, and collection of soil samples at each UST location. Each
of these invesﬁgadﬁxe described in the following sections.

1.2.2.1 Contamination Evaluation Study, Envirodyne Engineers Incorporated
Envirodyne conducted a Contamination Evaluation Study (CES) at the former installation
between December 1986 and April 1987. During the study, records were reviewed, a site
inspection was performed, and a limited field investigation was conducted. Several areas of
potential concern were identified: a transformer pad, several fuel-containing USTs, a dry
wastewater treatment lagoon, a potential sludge drying bed, and 28 missile silos. The field
investigation was designed to characterize contaminants at the areas of concern and included
installation of four groundwater monitoring wells (RG-1, RG-2, RG-3 and RG-4), collection
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of groundwater and near-surface soil samples, and collection of water contained within six
missile silos. Analytical results reported in the CES are summarized below and in Table 1-1:

® Total petroleum hydrocarbons (1.8 milligrams per liter), trichloroethene (3.0
micrograms per liter), 2-pentane-3,4,5-trimethyl (3.4 micrograms per liter), and 1-
pentane-2,4 4-trimethyl (20.8 micrograms per liter) were detected in the
groundwater sample collected from monitoring well RG-3, located adjacent to, and
southeast of, the dry wastewater treatment lagoon.

® Toluene (1.9 micrograms per liter) was detected in the groundwater sample
collected from monitoring well RG-4, located south of the fuel tanks at the Fuel
Depot.

® Total petroleum hydrocarbons (1,810 milligrams per liter), benzene (6.0
micrograms per liter), and toluene (1.2 micrograms per liter) were detected in the
water sample obtained from Missile Silo 10. Total petroleum hydrocarbons (less
than or equal to 5 milligrams per liter) were detected in water samples«<Ollected
from the remaining five missile silos. )r

® Polychlorinated biphenyl compounds (PCBs) were not detected in any soil
samples. Al

® Total petroleum hydrocarbons were detected in soils collected near the transformer
pad (> 8000 micrograms per gram) and adjacent to UST C-3 (264 micrograms per
gram).

The study recommended:

® resampling wells RG-3 ﬁd RG-4 to verify the presence of fuel contamination,

L addition@i] sampling at the transformer pad to verify organic concentrations
detected #f soils, and

® removing contents of 55-gallon drums (in Silo 10) to a publicly owned treatment

works (POTW).

Shortly after completion of the CES, the USACE implemented a construction removal
project. This project is described in the following section.

1.2.2.2 USACE Construction Removal Project
Between 1987 and 1988, the remainder of buildings and USTs were removed from the site,
and missile silos were cleaned and backfilled through a USACE contract. Fourteen USTs
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Table 1-1

Summary of Contamination Evaluation Study Analytical Results
Former Alr Force Airlleld & Bomarc Missile Site

Haco, Michigan
Sample Number: RB-1 RB-2 RB-1 RB-4 RB-3 RB-8 RO WSPLIT RO-2 [ RO Rii-4 RS-USPLIT RS5-2 R5-3 RS _EI-S L] RS-0 RS-T/RE RS-8 R5-9
Collection Date: 12/03/85 1203/86 1201786 120386 1200186 1203786 LIEY b QL1587 G IR 01/14/87 120088 1202/ B4 120086 120288 10ss 12/02/86 olii4e? 120480
Sample Matrix: Water Water Water Water Water Waler Water Waler Waler Waley Soil Sail Seil Sail Soil Sl Soil Sanl Sl
Analytical Parameters: VOCs, Meta | VOCs, Mets | VOCs, Mets | VOCs, Mcta | VOCs, Mets | VOCs, Mets | VOCa, Mcts | VOCa, Mets | VOCs, Mets | VOCs, Mets | VOCs, Mets] VOCs, Mets | VOCn, Mets | VOCs, Mets | VOCs. Mets | VOCs, Mets | VOCa, Mets | VOCs, Mets | VOCs, Mets
PCBs, TPH | PCBs, TPH | PCEs, TPH | PCBs, TPH | PCBs, TPH | PCBs, TPH | PCHs, TPH | PCBs, TPH | PCBa. TPH | PCHs, TPH | PCBs, TPH | PCHs, TPH | PCHs, TPH | PCBs, TPH | PCBs, TPH | PCBs, TPH | PCBs, TPH | PCBs, TPH | FCBs, TPH
Purgeable A Tos & Halocarb 1
Units: water ug/l, soil ng/g Q
Beazcae u u u 6.0 u uiu u u u uru u u u u u u/v u u
Ethylbeazens 108 u u u 1.1B u uviu u u 1.58 U/r1s l u 1.18 u u u B4/58 0.68 1.0B
|Methylens Chlorida .78 16.78 1L.7B 048 9.48 12.18 5587498 358 3.8 4.6H 13068728, 3 42.98 3628 36.28 24.78 .38 5098 / 4 5H 5.58 19.58
Toluens u u u 12 u u uiv u u 19 97136 118 u u u u 14724 u u
Tricklorothyleas v u u u [0} u uiu u 10 u uiu u u ] u u uiu u u
Trichloroll th u u U u u u Uiy u u u u/iu u u U u u uiu u u
Total Metala 5
Units: water mg/, soll wy/g
Arsenle u u u u u H—Q'X{U u u u 148/ 118 1.44 u 0.m0 0.56 047 0.64 106 on
Barium 0.008 u 0.01% u u 0.008 /0061 0.029 0.078 0.019 L4/ 7.3 u 59 5 [N 6.3 61 5.0
Cadmium u u u u u u -~ \lJI‘ u u u u vy u u u u u u U u
| Chuomium u u u u u u U 1 0.006 u u u 43111 49 3 11 1) 28 24 30 1.9
0.010 0.011 0.019 o018 0.014 0.012 U/ 0.009 u u u uiu 124 u u u u u u u
Mercury v u u u u u viu u u u Uiy ] v u u u u u u
Sclealum u u u u u u vy u u u viu u u u u u u u u
Sliver u u U u u u u/u u u u ulu u u u u u u u u
Dissolved Metals
Units: water mgn -~
| Arscalc u u u u u u vy K~u u u NR NR Ni NR NR NR NR NR NR
| Barium 0.008 u 0.013 u u o008 oo DIUW 0.on oo NR NER MR HNR HR NR NE NE NE
| Cadenium u u u u u u wru u u u NR NR NR NH NR NR NR NK NR
| Chromium u u u u u u uru u u u NR HNR HNER MNR HR NR HR NE NR
Lesd u 0.004 0.006 0.009 0.010 oo uru u u u NR NR NE NR NR NR NR HE NR
| Mercury v u u u u 0.230 uvru u u u NER HR HR NR NR NR NER HR NR
Selenium u u v u u u wiu u u u HNR NR HER NR NR NR NR NR NR
Silver U u u u u u u/u u u u NR HNR HNR NR NR NR NR NR NR
Ushts: water ug/l, soll ug/g u u u u u u Uiy u S u usu u u u u u u u u
T S YN
Units: walar ug/l, soll uglg 5.0 3.7 4.0 1810 2.4 1.7 uiu u [ u 1310/ 3330 82 3 m “0 4% 264 83 M
NOTES: RB waler samplen collected from missile silos, RO water samples collected from itoring wells, and RS soil samples collected from wwil bonogs. This table does nat include blank anatyses results.
U - lndi that the compound was not dotecicd above detection Wmils, B - ladi thal the compound was ideotificd in the $ Jab ¥ blaak, and NR - indi that the analyses was nol d




were removed between July and August 1988. Tanks had previously stored petroleum
products and ranged in diameter between 20 inches and 12 feet, however, most tanks were
between 8 and 12 feet in diameter. The USTs were buried approximately 2.3 to 4 feet below
surface. During removal operations, soil samples were collected immediately beneath 11 of
the 14 tanks, and again 3 to 5 feet beneath the first sample interval in 13 of the 14 tank
excavations. All samples were analyzed for total recoverable petroleum hydrocarbons
(TRPH). Results of the soil sampling program were described in the January 17, 1989
USACE Memorandum for Record "Summary of Findings from Samples Taken During
Removal of Underground Storage Tanks at the former Bomarc Missile Site at Raco,
Michigan," and are presented in Table 1-2. In summary:

® Soil samples collected immediately beneath 11 of the 14 tanks contained TRPH
concentrations between 140 milligrams per kilogram and 647 milligrams per
kilogram.

® Samples were not collected immediately beneath three tanks (C-3, C-4 and B-1)
because soils were noted to have strong petroleum hydrocarbon odors and were
thus assumed contaminated. Soils were collected at deeper intervals in each of
these excavations, between 3.5 and 5 feet below the bgttom of each tank.
Analytical results indicated the presence of TRPH bet ween 82 milligrams per
kilogram in the sample from C-3 and 2,310 milligrams per kilogram in the sample

from B-1. D\

® Analysis of one groundwater sample collected immediately upgradient of C-4, at
well RG-3, resulted in a-défection of 3.0 micrograms per liter of trichloroethene.

® As described in the USACE Memorandum, the field crew stated that the soil from
the C-4 exeavation had strong odors resembling commonly used commercial
degreascg

e Of all samples collected below tanks, TRPH was measured at the greatest
concentration in the sample collected below UST B-1. The potential for
groundwater contamination was thus considered greatest at the B-1 site.

® Groundwater flow was determined to be east-northeast to northeast during
reevaluation of the CES findings. Several hydraulic parameters were reported in
the USACE Memorandum for Record. These are presented, as necessary, in
Section 3.6.

The USACE Memorandum concluded that some groundwater contamination had resulted
from past activities at the former installation and recommended that further investigations be
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Table 1-2
Underground Storage Tank Removal Program

Analytical Results
Former Air Force Airfield & Bomarc Missile Site
Raco, Michigan
Depth Below
Tank Grade TRPH
Number Date (feet) (mg/kg) Remarks
p-la 07/11/88 4 <50 Immediately below 20 inch dia tank
- --- No second sample taken
C-1 08/17/88 13 587 Immediately below 10.5 ft dia tank
16 650 3 ft below tank base
Cc-2 08/17/88 13 647 Immediately below 10.5 ft dia tank
16 - Sample bottle broken upon arrival at lab
C3 08/02/88 13 - Stong fuel oil odor below tank base
16.5 82 Tank dia 10.5 ft
C4 08/02/88 9 --- Strong stanisol odor below tank
14 210 Tankdia6 f
~
B-1 08/02/88 13.5 --- ‘/St.'ong fuel oil odor
18 2310 ¢ Tankdia5.3fi
18 08/16/88 14 385 Immediately below 10.5 fi dia tank
17 260 3 ft below tank base
23 08/16/88 14 4 Immediately below 10.5 ft dia tank
7 - Sample bottle broken upon armival at lab
IN 08/16/88 14 555 Immediately below 10.5 fi dia tank
17 330 3 ft below tank base
2N 6/88 14 412 Immediately below 10.5 ft dia tank
17 170 3 ft below tank base
3N 08/04/88 16 200 Immediately below 12 ft dia tank
19 410 3 ft below tank base
4N 08/04/88 16 150 Immediately below 12 ft dia tank
19 380 3 ft below tank base
5N 08/04/88 12 140 Immediately below 8 fi dia tank
15 - Sample bottle broken upon arrival at lab
6N 08/04/88 14 270 Immediately below 10 ft dia tank
17 590 3 ft below tank base

SOURCE: Memorandum for Record, 17 January 1989, CENCB-ED-HQ, Summary of Findings from Samples Taken
During Removal of Underground Storage Tanks at the Former Bomarc Missile Site at Raco, Michigan
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implemented to fully delineate the extent of petroleum hydrocarbons in groundwater, and to
establish whether contamination at the site was related to that at the Raco USFS Filling
Station.

Based on recommendations provided in the CES and in the USACE’s Memorandum,
additional field work was conducted at the former installation during the Stage 1 and Stage 2
RI/FS field investigations. Following is a summary of the RI/FS tasks and a description of
the sites investigated.

1.2.3 Site Descriptions

The USACE’s 1989 Scope of Services, written based on conclusions and recommendations of
previous investigations, requested that the following tasks be completed at the former Air
Force Airfield and Bomarc Missile Site:

® Assess soil and groundwater quality at the former location of UST B-f(

® Assess groundwater quality downgradient of the former location of UST C-4.
® Assess soil quality at the former locations of UST C-l, and C-2.

® Assess soil quality at the former transforfier pad.

® Determine the location of a possible laﬁ site at the former installation.

® Evaluate overall groundfq{;r quality at the former installation.

® Assess b round soil concentrations.

® Assess sEj

quality at the wastewater treatment lagoon and sludge drying bed.

Based on these tasks, seven separate sites were investigated at the former installation during
Stage 1. An eighth site, the fuel depot, was added to the investigation during Stage 2 as
discussed below. Figures 1-3 and 1-4 show site locations and the following provides site
descriptions:

nderground Storage Tan -1 -2: Tanks C-1 and C-2 were located just

south of the former composite building and were removed during demolition
activities. Subsurface concrete support pads were left in place. Analytical results
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for soil samples collected during removal of these tanks indicated the presence of
TRPH at concentrations ranging between 587 and 650 milligrams per kilogram.

® Underground Storage Tank C-4: This tank was located southeast of the former
composite building. Trichlorocthene was detected at 3.0 micrograms per liter in a
groundwater sample collected downgradient of the site at RG-3. TRPH was
detected at 210 milligrams per kilogram in soil collected 5 feet below the bottom
of the tank during tank removal. Field crew members and the project manager
noted a strong degreaser-like odor emanating from soils at this site during tank
removal.

® Underground Storage Tank B-1: This UST was removed and the subsurface

concrete tank pad was left in place during demolition activities. The tank had
contained #2 diesel fuel and TRPH was measured at 2,310 milligrams per
kilogram in soils collected from beneath the tank. No soils were excavated during
tank removal.

® Transformer Pad: During previous investigations, this site conlained,qrg highest
levels of petroleum hydrocarbons detected at the former installation. However, no
PCBs were identified in the samples collected. The pad was located outside the
southeast corner of the former composite building. During demolition activities,
soils were removed from this area. [

® Background Boring Location: The background boring location was selected in an
area upstream of potential surface water/runoff and in an area expected to have
had low historical activity. Soils in thig-area were expected to be relatively
undisturbed and unaffect;cg by past activities at the former installation.

® Sludge Drying Bed: A Fﬁgrse]y vegetated, sandy area located just north of the
wastewater treatment lagoon was assumed to be a sludge drying bed during the RI
investigatioh. This site covers an area approximately 200 feet by 100 feet. No
visible ;@ce staining was observed during RI/FS field activities.

® Wastewater Treatment Lagoon: The wastewater treatment lagoon received
domestic and industrial wastewater from the former composite building and
assembly and maintenance building. The lagoon is approximately 50 feet by 20
feet in area.

® Fuel t Underground Storage T: : The fuel depot is located northwest of
the runways and historically consisted of eight tanks: two tanks in the southern
part of the site (1S and 2S) and six tanks in the northern part of the site (1IN
through 6N). The fuel depot site was added to the RI/FS investigation based on
previous detections of TRPH in soils. TRPH was detected between 140
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milligrams per kilogram and 555 milligrams per kilogram in soils collected at the
site during USACE tank removal operations.

Field activities conducted at these sites are discussed in Section 2.0.

1.3 Report Organization

The organization of this RI report was developed in accordance with the October 1988 EPA
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA.
Slight adjustments in the suggested RI report outline have been implemented to better reflect
the scope of this project, as encouraged by the guidance document. The primary goal in
formulating the report structure was to present information for each of the eight sites in a
consistent and organized manner.

The main body of the report, Sections 1.0 through 7.0, conforms to the suggested EPA RI
report outline and describes general information pertaining to all sites such as s'r(e‘:;/sEalr)npling
procedures, demographics, and regional geology. In addition, Sections 1.0 ihrouéh 7.0
present the primary findings and conclusions for each site. Analytical data, interpretations
and conclusions specific to each site are discussed in detail in se?afate sections of Appendix
A. Where necessary, Appendix A refers to the main body of the report to avoid duplication
of information. KL\\

The main body of the report conta.iins’” introduction in Section 1.0, a description of field
investigation activities in Section ZFO, description of physical characteristics in Section 3.0,
findings of the field investigations in Sections 4.0 and 5.0, a Baseline Risk Assessment and
Ecological Assessﬂin Section 6.0, and a summary of findings and recommendations in
Section 7.0. Sup g data, such as USACE Quality Assurance results, certificates of
analysis, boring logs and piezometer installation sheets, calculations, results of the
geophysical survey, and comments on the Draft RI, are contained in appendices B through
G, respectively. The Scope of Services indicates that the Scope is to be provided in only the
Draft RI Report as Appendix A. Instead, the Scope of Services is provided in the last
appendix of this report, Appendix H, to facilitate its deletion prior to submittal of the Final
RI Report.
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2.0 Field Investigation Activities

Table 2-1 summarizes field activities conducted at the former Air Force Airfield and Bomarc
Missile Site during the CES, the Stage 1 RI investigation, and the Stage 2 RI investigation.
During Stage 1 and Stage 2 field investigations, soil and groundwater samples were collected
and analyzed in accordance with the 1989 Scope of Services. In addition, a search for a
potential on-site landfill was performed during the Stage 1 investigation. Sections 2.1 and
2.2 summarize field activities completed during Stage 1 and Stage 2, respectively. Sections
2.3 and 2.4 describe sample collection techniques and the analytical testing program.
Finally, Section 2.5 presents results of the landfill search.

2.1 Summary of Stage 1 Field Investigation Activities
Stage 1 activities were performed between September and November 1990 and ipetfided
drilling eight soil borings, drilling and installing eight monitoring wells, testing aquifer
properties, and searching for a potential on-site landfill.

o
Borings were installed near the former location of USTs C-1 and; C-2, in the transformer pad
area, at a background location, near the former loc?{i_\on of UST B-1, at the sludge drying
bed, and at the wastewater treatment lagoon. Soil ples collected in each boring were
submitted to IT’s Analytical Services ;TAS) laboratory in Cincinnati, Ohio for chemical
analysis, to IT’s laboratory in Oakﬁ:l
Technology and Development laboratory in Knoxville, Tennessee for treatability test
analyses. Samples wexe analyzed for one or more of the following chemical parameters
depending on previg

ge, Tennessee for grain size analysis and to IT’s

site use and previous chemical detections: target compound list
volatile organic compounds (VOCs), target compound list semi-volatile organic compounds
(SVOCs), total petroleum hydrocarbons as high boilers (TPH), total recoverable petroleum
hydrocarbons (TRPH), and/or target analyte list metals (metals). Quality control (QC) and
quality assurance (QA) samples were collected in conjunction with sampling at the former
installation. Results for QA samples, submitted to the USACE’s Missouri River Division
(MRD) Laboratory in Omaha, Nebraska for chemical analysis, are provided in Appendix B.
Table 2-2 summarizes analytical methods for Stage 1 and Stage 2 analytical programs.
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Table 2-1

Summary of Fleld Activities

Former Air Force Alrfleld & Bomarc Missile Site

Raco, Michigan

Contamination
Evaluation Study

Phase Il Stage 1 RI

Phase 11 Stage 2 RI

Activity (Envim@ﬁ & 1987) (IT, 1990) (IT, 1991) Total
Monitoring Wells
Installed 4 ] 3 15
Monitoring Wells
Sampled (1) 4 12 6 22
Wells in which Aquifer : j
Tests Were Performed 4 8 3 15
Silo Samples (Water)
Collected 7(2) 0 0 7
Soil Borings E
Drilled 0 8 1 15
Soil Samples
Collected (1) 9(3) 51 44 104
Geolechnical Samples \
Collected 0 16 19 s
Geophysical Survey
Conducted No Yes No -

(1) Does not include QA/QC sampling.

(2) Only six samples were analyzed because the seventh sample bottle was broken upon arrival at the laboratory.

(3) Collected by hand auger sampling at depths of approximately 2 feet.
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Table 2-2
Summary of EPA Analytical Methods
Former Air Force Airfield and Bomarc Missile Site
Raco, Michigan

\)l Stage 1 Methods Stage 2 Methods

Analytical

Parameter Soil Groundwater Soil Groundwater
Target Compound List -
Volatile Organic Compounds ~ GLR 8240 CLP 8240 CLP 8240 CLP 8240
Target Compound List
Semi-Volatile Organic Compounds CLP 8270 CLP 8270 CLP 8270 CLP 8270
Total Petroleum Hydrocarbons Modified 8015 Modified 8015 Modified 8015 | Modified 8015
Total Recoverable Petroleum b
Hydrocarbons 418.1 418.1 418.1 418.1
Target Compound List
PCB/Pesticides CLP 8080 CLP 8080 CLP 8080 CLP 8080
Target Analyte List CLP 6010/ A \CLP 6010/ CLP 6010/ CLP 6010/
Metals 7000 Series 7000 Series 7000 Series 7000 Series

._\
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Eight monitoring wells (MWO5 through MW12) were installed during Stage 1 in selected
locations based on previous analytical results and data collected during the soil boring
investigation. Wells were installed at the former location of UST B-1, in the transformer
pad area, at the former location of UST C-4, near existing well RG-3, in the airfield, in the
sludge drying bed area, and at the fuel depot. Groundwater samples were collected from
each of the eight new wells and the four existing wells (RG-1, RG-2, RG-3 and RG-4).
Samples were analyzed for one or more of the following parameters depending on past site
use and previous chemical detections: VOCs, SVOCs, TPH, and/or polychlorinated
biphenyls and pesticides (PCB/PEST). Groundwater samples were submitted to the ITAS
laboratory in Cincinnati for analysis while associated QA samples were submitted to the
USACE MRD laboratory in Omaha. Results of the QA sampling effort are presented in
Appendix B.

Slug tests were performed at each new well to assess the hydraulic conductivityﬁﬁvater
bearing materials. Results are discussed in Section 3.6.

The Stage 1 field investigation also included a search for a possiblé base landfill. Aerial
photographs were reviewed, interviews with individuals familiar with the installation were
conducted, a field inspection was performed, and afé\eophysical survey was executed in an
effort to locate the potential historical landfill. Regle/t‘; are discussed in Section 2.5.

2.2 Summary of Stage 2 Fiefd%estigarian Activities
Results from the Stage 1 sampling effort were reviewed to determine subsequent Stage 2
activities. Stage 2 vities included:

® No further investigation at the former location of USTs C-1 and C-2.

® No further investigation at the former location of UST C-4.

® No further investigation at the former location of UST B-1.

® Installation of one monitoring well at the former transformer pad with soils

collected for analysis. This investigation was implemented to verify TRPH
concentrations detected during Stage 1.
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® [nstallation of a second background boring near the first background boring with
soils analyzed for metals and VOCs. Analytical results for this boring provided
background data for metals in site soils and a means for verifying the detection of
trichloroethane in site soils during Stage 1.

® Installation of a water table monitoring well downgradient of the sludge drying
bed (SDB) and advancement of one soil boring through the center of the SDB.
Soils and ground water were analyzed for metals and VOCs to verify Stage 1
detections of metals and toluene in soils at the site.

® [nstallation of one boring through the center of the wastewater treatment lagoon to
obtain metals and VOC concentrations for the site.

® Advancement of four soil borings and installation of one downgradient monitoring
well at the fuel depot. Soil samples were analyzed for benzene, toluene,
ethylbenze and xylenes (BTEX) and TPH. Groundwater samples were analyzed
for VOCs, SVOCs, and TPH. This investigation was conducted to defi
potential soil and/or ground water contamination in the area since it not been
thoroughly investigated in previous studies. :

The Stage 2 field investigation was performed between June and C’t'x’gust 1991. Slug tests
were performed at each of three new wells installed during Stage] 2 (MW13, MW14, and
MW15), water samples were collected from wells R‘g}-l, RG-3, MWOS8 and the three newly
installed wells, and water levels were measured in /all\wells to provide information on
hydraulic gradient and the direction of ground wag flow at the site.

Soil and ground water samples forg ical analysis were submitted to the ITAS laboratory
in Cincinnati and corzgsponding QA samples were submitted to the USACE MRD laboratory
in Omaha. Soil samplgs collected for grain size analysis were submitted to the ITAS
laboratory in Knoxville. Table 2-2 summarizes analytical methods for Stage 1 and Stage 2
analytical programs.

Sections 2.3, 2.4 and 2.5 describe the field procedures implemented during Stage 1 and Stage
2 investigations.

2.3 Soil Investigation

Borings advanced during Stage 1 and Stage 2 are identified by a BOM prefix followed by a
two to four digit site identifier and the boring or well number. Site identifiers are:
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e CIC2 Indicates the former location of USTs C-1 and C-2.
e Bl Indicates the former location of UST B-1.

® TPAD Indicates the former location of the transformer pad.
e BB Indicates background boring.

e SDB Indicates the sludge drying bed.

e WWT Indicates the wastewater treatment lagoon.

® FD Indicates the fuel depot USTs.
e NER Indicates northeast runway.
¢ CTE Indicates center taxiway, east side.

All borings were advanced to depths between 25 and 55 feet with a truck-mounted CME 75
drill rig using a 6 1/4-inch inside diameter hollow stem auger (H]S?() Soil samples were
collected using a 140-pound hammer falling 30 inches, to drive a two-inch outside diameter
stainless steel split barrel sampler a total of 24 inches into the soil. Samples were collected
at specified intervals beginning with a 5-foot inte 4 d increasing to a 10-foot interval in
some of the deeper soil borings. Blow counts were recorded for every six inches of
penetration. Soil samples were cla S by the IT field geologist using the Unified Soil
Classification System (USCS). F/

Borings advanced g Stage 1 were BOM-C1C2-SB01, BOM-C1C2-SB02, BOM-TPAD-
SB03, BOM-BB-SB0O4, BOM-B1-SB05, BOM-SDB-SB06, BOM-WWT-SB07, and BOM-BI-
SB08. During Stage 2, borings BOM-FD-SB09, BOM-FD-SB10, BOM-FD-SB11, BOM-
FD-SB12, BOM-SDB-SB13, BOM-WWT-SB14, BOM-BB-SB15, and BOM-TPAD-SB16
(BOM-TPAD-MW 15 was completed in SB16) were advanced. Boring locations are shown in
Figure 2-1,

Geotechnical samples were collected from several borings to verify field classification of

grain size. Grain size analyses were performed by the ITAS laboratory in Oak Ridge,
Tennessee during Stage 1 and Stage 2. Samples collected from BOM-BI-MWO05, BOM-
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TPAD-MWO06, BOM-C4-MW(07, BOM-RG3-MW08, BOM-NER-MW(09, BOM-CTE-
MW10, BOM-FD1-MW11, BOM-FD2-MW12, BOM-FD-MW13, BOM-SDB-MW 14, BOM-
TPAD-MWI5 (completed in BOM-TPAD-SB16), BOM-FD-SB09, BOM-FD-SB10, BOM-
FD-SB11, BON-FD-SB12, BOM-SDB-SB13, BOM-WWT-SB14, and BOM-BB-SB15 were
submitted for grain size analysis, moisture content analysis, Unified Soil Classification
System (USCS) characterization, and Atterberg Limits tests (only if soils had enough fine
grained material). Results are summarized in Table 2-3 and Certificates of Analysis are
provided in Appendix C. As indicated, the majority of samples were characterized as
poorly graded sand or poorly graded sand with trace silt (USCS symbol SP). Moisture
contents ranged between 2.7 and 21.2 percent depending on sample location and depth.

Three soil samples were collected during Stage 1 for treatability testing. Information
obtained from treatability testing could be used if treatment of soils becomes necessary. Soil
samples from BOM-B1-MW05, BOM-NER-MWO09 and BOM-SDB-SB06 were stfmitted to
the IT Technology and Development Laboratory in Knoxville, Tennessee.

Boring logs, provided to IT by the USACE, were used to document pertinent information for
each soil boring and are presented in Appendix D. Total boring'depths, sample collection
intervals, penetration test results, descriptions of thématerials encountered, and other
requested information, such as the drilling date, geologist’s name and driller’s name, are
provided on the boring logs. (’)
A\

All soil samples collected were screened using headspace analysis for volatile organic
compounds with u Systems Incorporated or Photovac TIP1 photoionization detector
(PID). Soil fromumlit spoon sampler was placed into a quart size plastic bag and then
into a glass jar. The top, open end of the plastic bag, was folded over the lip of the jar.
The top of the jar was immediately sealed with one or two sheets of aluminum foil. A cap
was screwed onto the jar to hold the aluminum foil in place. Each sample was shaken and
allowed to sit for at least 10 minutes. Samples were again shaken prior to removing the
screw cap, puncturing the aluminum foil with the PID probe, and measuring the soil
headspace volatile organic concentration. Soil headspace results are summarized in Table 2-
4. As indicated, PID readings generally decreased with depth and ranged between 0 and 82
parts per million.
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Table 2-3

Summary of Geotechnical Results
Former Air Force Airfield & Bomarc Missile Site

Raco, Michigan

Well Screened Sample Moisture

or Soil Interval Depth Particle Size Content UsCs
Boring (feet) (feet) Description (percent) Symbol
MW05 50.2-60.2 35 Silty, Clayey Sand 12.3 SC-SM

55 Poorly Graded Sand 17.4 SP

MW06 45.2-55.2 40 Poorly Graded Sand 2.7 SP

55 Poorly Graded Sand 19.6 SP

MWQ7 45 - 55 15 Sandy Silt 17.0 ML

50 Poorly Graded Sand 19.3 SP

MWO08 64.6 - 74.6 35 Poorly Graded Sand 19.3 SP
40 Poorly Graded Sand w/ Silty Clay 23 SP-SC

MW09 36-46 35 Poorly Graded Sand 8.3 Sp

40 Poorly Graded Sand 19.0 SP
MW10 35-45 35 Poorly Graded Sand w/ Silty Clay 8.7 SP-SC
40 Poorly Graded Sand w/ Silty Clay 21.2 P-sC

MWI11 33-43 35 Poorly Graded Sand 5.3 SP

40 Poorly Graded Sand 19.1 SP

MW12 31-41 35 Poorly Graded Sand 17.9 SP

40 Poorly Graded Sand L~ 204 SP

MW13 322-426 5 Poorly Graded Sand w/ Trace Silt f/ 3.8 SP

. 35 Poorly Graded Sand w/ Trace Silt r 4.5 SP

I Mwis 47 -574 10 Poorly Graded Sand w/ Trace Silt 4.2 SP

50 Poorly Graded Smmrn:e Silt 20.8 SP

V. MW15 42.2-52.6 10 Poorly Graded Sand w/ Gr. & Trace Silt 6.0 spP

45 Poorly Graded Sanﬂf Trace Silt 12.0 SP

SBOS NA 10 Poarly Graded Sand w/ Trace Silt 4.9 SP

35 Podrly Graded Sand w/ Trace Silt 14.7 SP

SBI10 NA 15 Poorly Graded Sand w/ Trace Silt 4.1 sP

25 Poorly Graded Sand w/ Trace Silt 8.4 SP

SBI1 NA 10 Poorly Graded Sand w/ Trace Silt 4.2 SP

25 Poorly Graded Sand w/ Trace Silt 6.8 SP

SB12 NA 25 Poorly Graded Sand w/ Trace Silt 6.7 SP

SBI3 NA 15 Poorly Graded Sand w/ Trace Silt 4.9 SP

40 Poorly Graded Sand w/ Trace Silt 5.2 SP

~/ SBl4 NA 20 Poorly Graded Sand w/ Trace Silt 55 SP

40 Poorly Graded Sand w/ Trace Silt 5.4 SP

SB15 NA 10 Poorly Graded Sand w/ Trace Silt 4.8 SP

30 Poorly Graded Sand w/ Trace Silt 5.3 SP

USCS - indicates Unified Soil Classification System

NA - indicates not applicable since a well was not installed into the soil boring
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Table 2-4
Summary of Soil Headspace Analyses Resulls
Former Air Force Alrfield & Bomarc Missile Site

Raco, Michigan

I

Headspace Analyses Resullts in Parts Per Million (1)

Approximate Sample Depth 5 Feet 10 Feet 15 Feet 20 Feet 25 Feet 30 Feut 35 Feet 40 Feet 45 Feet 50 Feet 55 Feet

BOM-C1C2-SBO0I 7 q ) 10 0.4 0.2 -— — -— -— -— —
BOM-C1C2-SB02 8 8 8.4 9 ND(2) 2y S s — - P
BOM-TPAD-SB03 9.2 6 5.6 2.2 5.4 - — — -— — —
BOM-BB-SB04 ND ND ND e ND . - - —_— - ——
BOM-B1-5SB05 ND ND ND ND ND ND ND — ND ——— —
BOM-SDB-SB06 0.09 0.2 ND ND 0.5 0.1 - == —— o -
BOM-WWT-SB07 0.8 ND oo, i ND s ND — ND e =
BOM-B!-SB08 82 66 58 s 28 58 4.8 8.5 3 1.8 = e
BOM-FD-SB09 ND — NG ND ND(3) ND(4) -—- ND(5) i === —
BOM-FD-SBI0 ND ND 10 ND 30 ND - — - -— -—
BOM-FD-SBI | 20 15 ND 50 34 —-—= -— —— -_— — ——
BOM-FD-SBI12 15 10 15.2 -— ND ND ND —— - -— =
BOM-SDB-SBI3 -—- - -— —— - —— - -— e —— —
BOM-WWT-SB14 e -— - E) - e - - -—- —— -—
BOM-BB-5B15 _— ——— — - - - — — -— —-— ——
BOM-C4-MWO07 0.2 ND 0.2 0.3 0.1 0.2 0.2 0.7 0.1 0.7 1
‘BOM-RG3-MWO08 32 0.3 0.2 0.2 0.5 0.2 0.2 0.1 0.1 0.2 0.1
BOM-FD-MWI13 120 ND 3 3 3 0.5 ND e T = et
BOM-SDB-MW 14 3 = 50 ND ND ND ND ND ND ND i
BOM-TPAD-MW15 — _— -— ——r X \ —— -_— o i st e

(1) Headspace analysis was performed in the field using a PID. Results presented can only be used to identify trends.

(2) ND - indicates not detected.

(3) Possible 0.5 part per million response.

(4) Questionable response of 100 parts per million.
(5) Questionable response of 70 parts per million.

=— Indicates that the sample was not collected or not tested.
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While waiting for headspace development, analytical soil samples were retrieved from the
split spoon sampler, placed into the appropriate sample containers, packaged, and shipped
overnight in iced coolers to the laboratory. Samples were stored in iced coolers on-site prior
to shipment. Chain-of-custody and request-for-analysis forms were maintained to document
sample possession.

Soil borings were backfilled with neat cement grout upon completion. Information for each
boring pertaining to depth, location and chemical analysis is presented in the site specific
reports contained in Appendix A.

2.4 Ground Water Investigation
A total of eleven monitoring wells were installed at the former Air Force Airfield and
Bomarc Missile Site during Stage 1 and Stage 2 field activities. These wells are designated
as BOM-BI-MW05, BOM-TPAD-MW06, BOM-C4-MWO07, BOM-RGS-MWOS,/Ef)M—NER-
MWO09, BOM-CTE-MW10, BOM-FD1-MW11, BOM-ED2-MW12, BOM-FD-MW13, BOM-
SDB-MWI14, and BOM-TPAD-MW15. Monitoring wells BOM-BL-MWO05, BOM-TPAD-
MW06, BOM-C4-MW07, BOM-RG3-MW08, BOM-SDB-MW 14.and BOM-TPAD-MW15
were installed within the missile battery complex. Two wells, BOM-NER-MW09 and BOM-
CTE-MW 10, were installed at the airfield and BOM~FD1-MW11, BOM-FD2-MW12, and
BOM-FD-MW 13 were installed at the fuel depot. ’fénitoring well locations are shown in
Figure 2-2.
g
Water levels were measured in existing wells RG-1, RG-2, RG-3 and RG-4 to determine
Stage 1 well place Based on water level data, the groundwater flow direction was
determined to be t d the northeast. This direction was supported by the groundwater
level data contained in the Envirodyne Engineers Report (April 1987) and a memo written by
John R. Adams of the USACE dated January 17, 1989. Subsequent water level
measurements, obtained after installation of Stage 1 and Stage 2 wells, indicate that the
overall groundwater flow direction is east-southeast.

Wells were surveyed to establish Michigan State Plane Coordinates and National Geodetic

Vertical Datum elevations for each location. Elevations and coordinates for each well are
provided in Appendix D.
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2.4.1 Well Construction

Ten of the 11 new monitoring wells were installed straddling the water table, with total
depths ranging between 41 and 60.2 feet. The eleventh well, BOM-RG3-MWO08, was
installed to a total depth of 74.6 feet. Monitoring well riser material consists of two-inch
inside diameter, schedule 40, flush-threaded PVC or type 304, corrosion-resistant stainless
steel. Monitoring well screens consist of two-inch inside diameter, flush-threaded, type 304,
corrosion-resistant, continuous-wrap stainless steel. The PVC riser material conforms to the
requirements of ASTM F 480-81 SDR 13.5. The screen length for each well is 10 feet. All
monitering well borings, except BOM-RG3-MWO08, were overdrilled an average of three feet
prior to setting the screen to compensate for heaving sands. Sand did not enter the hollow
stem augers during installation of MWOS.

Screens and risers for all wells were installed through the hollow stem auger. Augers were
raised at five-foot intervals while clean-washed silica sand was packed around tbzt/xreen to a
minimum of two feet above the top of the screen. A two-foot bentonite seal was linstalled
above the sand pack. Cement grout was placed above the bentonﬁg,seal and extended to the
surface. To complete well installation, a protective casing was set-in a three-foot-by-four-
inch-thick concrete pad surrounded by three guard posts set in a triangular pattern. Well
construction diagrams are provided in Appendix Iﬁ

2.4.2 Water Level Measuremen

Groundwater levels were recorded for,all new and existing wells during various water level
measurement rounds. Table 2-5 presents groundwater level measurements, top of casing
elevations, and gro ater elevations for all wells at the former installation. As shown,
several groundwatﬂel measurements were obtained during Stage 1 and Stage 2 field
efforts. Minimum and maximum water level measurements obtained during Stage 1 and
Stage 2 varied between 856.1 and 874.60 feet above mean sea level (msl) in MWO03 and
MW13, respectively. The direction and gradient of groundwater flow are discussed in

Section 3.6.

2.4.3 Well Development

All wells were developed by pumping with a Brainard Kilman 1.7 inch PVC hand pump.
During Stage 1, three of the four existing wells, RG-1, RG-2 and RG-4, were flushed to
remove sediments with filtered compressed air or the Brainard Kilman pump. Table 2-6
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Table 2-5
Water Level Measurements
Former Air Force Airfield & Bomarc Missile Site

Raco, Michigan
Page 10f3
Top of Casing Depth to Water Level

Date Well Measurement Elevation Water Elevation

Well Installed Date (feet msl) (feet) (feet msl)

RG-1| 06-Dec-86 07-Sep-90 907.08 48.85 858.23

19-Sep—-90 48.83 858.25

25-Sep-90 48.94 858.14

26-Sep-90 49.21 857.87

12-Nov-90 48.92 858.16

17-Nov-50 49.15 857.93

17-Apr-91 49.00 858.08

16-Jul-91 47.84 859.24

18~Jul-91 47.84 859.24

20-Aug-91 47.91 L~ 859.17
RG-2 07-Dec-86 07-Sep-90 505.96 46.10 “1 859.86 *
19-Sep-90 46.06 859.50 I

25~Sep=-90 46.10 859.86

26-Sep-90 / 48.40 857.56

13-Nov=-30 48.27 857.69

17-Nov-90 r/ 48.36 857.60

17-Apr-91 48.50 857.46

16=Jul~91 46.80 859.16

18-Jul-91 A 46.79 859.17

20-Aug-91 46.70 859.26

RG-3 09-Dec~86 0':')5’:[3—90 506.56 42.88 857.68

ing:-gep-gc} 48.88 857.68

4-8¢p-90 49.84 856.72

26-Sep-90 49.92 856.64

13-Nov-50 49.95 856.61

17=Nov=90 49.90 856.66

17-Apr-91 49.91 856.65

16=Jul-91 48.54 858.02

18-Jul-91 48.53 858.03

20-Aug-91 48.63 857.93

RG4 04-Dec-86 07-Sep-50 910.04 35.50 874.14

19-Sep—-90 35.83 874.21

25-Sep~-90 37.15 872.89

26-Sep-90 37.30 872.74

13-Nov=-50 37.15 872.89

17-Nov-90 37.17 872.87

17-Apr-91 37.35 872.69

16-Jul-91 35.74 874.30

18-Jul-91 35.74 874.30

20~Aug-91 3592 874.12
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Table 2-5
Water Level Measurements
Former Air Force Airfield & Bomarc Missile Site

Raco, Michigan
Page20f 3
Top of Casing Depth to Water Level
Date Well Measurement Elevation Water Elevation
Well Installed Date (feet msl) (feet) (feet msl)
MWO05 09-Sep—90 19-Sep-90 915.09 57.05 853.04
24-Sep-90 57.10 857.99
26-Sep-50 57.06 853.03
13-Nov-50 52.20 862.89
17-Nov-90 57.11 857.98
17-Apr-91 57.00 858.09
16-Jul-91 55.76 859.33
18-Jul-91 55.74 3859.35
20-Aug-91 55.79 859.30
MWQ06 10-Sep=-50 18=Sep~50 908.96 51.37 857.59
25-Sep=90 51.35 857.61
26-Sep-90 51.30 /( 857.66
17-Nov-90 51.28 i 857.68
17-Apr-91 51.40 857.56
16-Jul-91 49.97 858.99
18-Jul-91 ( 49.74 859.22
20-Aug-91 49.97 858.99
MWQ7 11=-Sep=50 18-Sep-90 906.83 i 49.64 857.19
25-5ep-90 49.58 857.25
26-Sep-50 49.60 857.23
12=-Nov=50 49.56 857.27
17-Nov-90 49,61 857.22
7-’<,§'pr-91 49.53 857.30
F«—;u—ax 48.25 858.58
18-Jul-91 48.24 858.59
20-Aug-91 48.34 858.49
MW08 22 0 23-S¢p-90 905.59 48.90 856.69
25-Sep-90 48.90 856.69
26-Sep-90 48.95 856.64
13-Nov=90 48.94 856.65
17=Nov=50 438.93 856.66
17-Apr-91 48.96 856.63
16-Jul-91 47.59 858.00
18~Jul-91 47.58 858.01
20-Aug-91 47.58 858.01
MW09 18-Sep-90 23-8¢p-90 903.15 41.26 861.89
25-Sep-90 41.26 861.89
26-Sep-90 41.27 861.88
13-Nov-980 38.10 865.05
17-Apr-91 41.18 861.57
16=Jul-91 40.04 863.11
18-Jul-91 40.02 863.13
20—Au§-_9 1 40.00 863.15
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Table 2-5
Water Level Measurements
Former Air Force Airfield & Bomarc Missile Site

Raco, Michigan
Page 3of3
Top of Casing Depth to Water Level
Date Well Measurement Elevation Water Elevation
Well Installed Date (feet msl) (feet) (feet msl)
MW10 19-Sep-90 23-Sep-90 903.87 40.60 863.27
25-Sep-50 40.61 863.26
26-Sep-90 40.60 863.27
13-Nov-90 37.61 866.26
17-Nov-90 40.49 863.38
17-Apr-91 40.70 863.17
16~Jul-91 39.22 864.65
18-Jul-91 39.20 864.67
20-Aug-91 39.33 364.54
MWI11 20~-Sep-90 23-Sep-90 911.79 38.90 872.89
25-Sep-90 38.80 872.99
26-Sep~90 38.95 /1/ 872.84
13-Nov-50 35.60 | 876.19
1 7-Nov=90 38.99 872.80
17-Apr-91 39.27 872.52
16-Jul-91 /// 37.49 874.30
18-Jul-91 r 37.49 874.30
20-Aug-91 37.73 874.06
MW12 20-Sep-90 23-Sep-90 906.60 36.90 869.70
25-Sep-90 37.20 869.40
26-Sep-50 37.25 869.35
13-Nov=-50 33.50 873.10
172Nbv-90 37.30 $69.30
V7= Apr-91 37.43 869.17
rl 6-Jul-91 36.13 870.47
18-Jul-91 36.12 870.48
) 20- Aug=91 36.18 870.42
MW13 29Jf?/{bT 16-Jul-91 911.66 37.06 874.60
18-Jul-91 37.06 874.60
20-Aug-91 37.30 874.36
MW14 30-Jun-91 16=Jul-91 909.54 51.80 857.74
18-Jul-91 51.77 857.77
20-Aug-91 51.75 857.79
MW15 02-Jul-91 16-Jul-91 906.86 47.90 858.96
18-Jul-91 47.88 858.98
20-Aug-91 47.85 859.01
Average Across the Site 908 45 863
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Table 2-6
Waell Development Data
Former Air Force Airfield & Bomarc Missile Site

Raco, Michigan
Final
Groundwater
Monitoring Date Gallons Final Final Temperature Water
Well Developed (1) Removed pH Conductivity (Fahrenheit) Clarity
RG-1 09/21/90 70 6.70 1700 435 Clear
RG-2 09/22/90 110 7.28 1400 43 Clear
RG—4 09/23/90 45 6.72 1200 42 Clear
MWO05 09/20/90 65 7.08 1600 435 Clear
MWO06 09/20/90 110 6.60 1710 44 Clear
MW07 09/21/90 140 6.18 1820 44 Clear
MWO08 09/23/90 270 7.31 1570 43 Clear
MW09 09/23/90 240 6.55 1120 / 43.5 Clear
|~

MW10 09/23/90 280 7.27 1310 ] 43 Clear
MW11 09/23/90 185 8.02 1190 42 Clear
MW12 05/23/90 140 7.6 1350 42 Clear
MW13 07/09/91 2 5.66 67 52.6 Clear
MW14 07/09/91 3 8.68 45 52.9 Clear
MW15 opﬁa;l 300 5.65 169 53.0 Clear

L/

(1) RG-1, RG-2, RG-3, and RG—4 were initially developed in 1986. RG-1, RG-2, and RG—4 were re-developed
to improve water clarity, prior to sample collection. RG-3 was not re-developed since the well yiclded water
suitable for sample collection.
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presents pH, temperature, conductivity, and turbidity results measured at the completion of
well development. As indicated, all wells had excellent recharge with 45 to 300 gallons of
water removed from each well. Water clarity was good for all the wells at the end of the
development period. No free product, or non-aqueous phase liquid (NAPL) was observed in
any of the new or previously installed wells during development or sampling. Wells were
allowed to stabilize for a minimum of 48 hours prior to sample collection.

2.4.4 Groundwater Sample Collection

Prior to collecting analytical samples, each well was purged a minimum of three well
volumes or until conductivity, pH and temperature readings had stabilized. Field test results
are presented in Table 2-7. Temperatures ranged between 41°F and 52.5°F, conductivities
ranged between 20 umohs and 1830 umohs, and pH values ranged from 5.4 to 8.7 standard
units prior to sample collection.

During Stage 1, groundwater samples were collected from the four existing welﬂ_a/nd the
eight newly installed wells. During Stage 2, groundwater samples were collected from RG-
1, RG-3, BOM-RG3-MW08, and the three wells installed during-_rS:age 2 (BOM-FD-MW13,
BOM-SDB-MW14 and BOM-TPAD-MW15). Samples were obtiined by pouring
groundwater from a bottom emptying decontarninate'ck teflon bailer into the appropriate
sample containers. Dedicated bailers were not us?d/af the site, instead, bailers were
decontaminated between each well per)lhe Scope of Services. Samples were packaged and
stored in iced coolers prior to overﬁg‘n‘gt shipment to the ITAS laboratory in Cincinnati.

QA and QC dupli d rinsate water samples were collected from monitoring wells BOM-
RG-3-MW03 and -FD2-MW12. QC samples were shipped to the ITAS laboratory in
Cincinnati and QA samples were shipped to the USACE MRD laboratory in Omaha for
analysis.

Analytical parameters and results specific to each site are discussed in Appendix A.
2.4.5 Hydraulic Conductivity Testing

A total of 42 hydraulic conductivity tests (slug tests) were performed on the 11 newly
installed monitoring wells. Slug tests were conducted after groundwater samples had been
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Table 2-7
Sample Collection Field Test Data
Former Air Force Airfield & Bomarc Missile Site

Raco, Michigan
Well Amount
Monitoring Date Volume Purged Conductivity Temperature
Well Sampled (gallons) (gallons) pH (umhos) (fahrenheit)
RG-1 09/25/90 1.0 15 6.7 1710 +
11/12/90 0.9 4 6.2 180 42
07/11/91 1.0 10 5.6 465 52
RG-2 09/25/90 1.4 11 6.4 1430 435
11/13/90 1.0 4 6.5 95 43
RG-3 09/24/90 0.6 23 6.7 1190 43
11/13/90 0.9 4 5.9 89 43
07/11/91 1.1 7 =57 560 52
RG+4 09/25/90 13 25 12 1090 43
11/13/90 1.6 7 5.9 30 41
MWOS 09/24/90 0.7 21 6.7 1150 43
11/13/90 1.7 14 6.3 M4 42
MWO06 09/25/90 1.0 20 5.4 1780 44
11/12/90 0.8 4 5.5 92 43
MW07 09/25/90 1.3 15 6.4 1830 3
11/12/90 1.3 3 5.9 160 43
MW08 09/25/90 4 22 3 1760 43
11/13/90 3 12 7.1 140 43
07/11/91 4. 18 5.8 680 52
MW09 0 1.0 20 7.2 1190 435
1 90 1.3 4 7.0 100 45
MWI10 09/25/90 0.8 12 7.1 1120 44
11/13/90 1.1 4 6.7 110 43
MWI11 09/25/90 1.1 12 7.8 1210 43
11/13/90 1.6 5 6.5 20 41
MW12 09/25/90 1.0 NR NR NR NR
11/13/90 1.6 5 6.2 42 4
MW13 07/11/91 13 8 5.7 65 52
MWi4 07/11/91 1.3 7 8.7 220 51
MWI15 07/12/91 1.2 9 5.7 172 52.5

NR - Indicates that data was not reported for MW 12 on 09/25/90.
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collected to ensure sample integrity. Four tests were conducted per well; two rising head
and two falling head tests.

Data was reduced using the Bower and Rice (1976) method for unconfined aquifers. Semi-
logarithmic plots of residual head versus time were used to determine the hydraulic
conductivity and are presented in Appendix E. Results are discussed in Section 3.6.

2.5 Landfill Investigation

The existence of a possible base landfill was investigated during Stage 1 and consisted of
reviewing available records, examining aerial photographs, interviewing individuals familiar
with the former installation, conducting a field inspection, and performing a geophysical
survey.

The records review consisted of examining documents provided to IT by the U CE.
According to the USACE'’s Scope of Services, a base landfill was thought to exist southeast
of the former missile battery area. The CES indicates that a borr9 area several acres in
size and a possible dump site were inspected during that investigation. The site, located
southeast of the missile battery area, was obviously used as a bofrow area, but no direct
evidence of dumping was found. In addition, the indicated that a smaller mound in the
wooded area southeast of the missile battery area wids excavated and concrete rubble was
piled in its center. No further information on the existence of a sanitary landfill was found.

Aerial photographs for the year 1972 were examined at the USFS’s district ranger station in
Sault Ste. Marie, Mithjgan. Aerial photographs for the years 1939 and 1953 were examined
at the USFS’s m;@

1dentified during a review of the 1972 aerial photographs. Locations were shown on a copy
of the 1972 aerial photograph and attached to an IT memorandum dated July 13, 1990
(Appendix F).

tation in Raco, Michigan. Five potential landfill locations were

Roger Jewell, the district ranger for the USFS in Sault Ste. Marie, Michigan, and Wayne
Dagy, a telephone service representative for the Chippewa County Telephone Company in
Brimley, Michigan reviewed the IT memorandum and the aerial photograph. Mr. Dagy
provided telephone service to the missile battery area between 1963 and 1972. He was
familiar with historical site operations and provided information regarding waste disposal
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practices at the former installation. The following observations were made during review of
the aerial photograph:

® Area 1 may be a natural depression.
® Area 2 is a race track made for snowmobiles or go-carts.
® Area 3 is a soil stockpile evident in stereo view.

® Area 4 is a borrow area. Soil was removed from the southwest half of this area
and used for fill in the missile launch pad area.

® Area 5 is a rifle target range.

® Mr. Dagy believed that burning and some surface disposal may have occurred east
of the southern end of the runways along the road. This area was examined by IT
personnel and no surface debris was observed. He also indicated that se may
have been placed in dumpsters and subsequently disposed at a nearby landfill in
Kinross, Michigan.

. ' . " 3

As a result of the interviews, Area 5, the rifle target range, was not further considered. The
remaining four areas were examined in the field and selected for finvestigation using
geophysical techniques.

The geophysical survey was conducted between September 8 and September 10, 1990 at the
four remaining sites using m:e.gmetic/j AG) gradient and electromagnetic (EM) conductivity
methods. Results of the geophysiuq@‘f

Appendix F. None
anomalies typically
are summarized below:

investigation are presented in a letter report in

1ated with landfill operations. Results of the MAG and EM surveys

thc four areas surveyed revealed the presence of geophysical

® The survey of Area 1 did not reveal anomalous ground conductivity readings or
significant magnetic gradient anomalies. Based on these surveys, there is no
indication that Area 1 was used as a landfill.

® The southeastern portion of survey area 2 is littered with metallic debris.
Magnetic gradient data indicate the presence of a significant amount of near-
surface ferrometallic debris beyond this portion of the area.
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® Survey results for Arca 3 produced slightly elevated terrain conductivity, probably
related to areas of moist ground and some isolated, relatively small magnitude
magnetic anomalies.

® In Area 4, slight deviations in ground conductivity are most likely attributable to
changes in terrain composition and/or moisture content. Low magnitude,
magnetic anomalies are most likely associated with isolated pieces of near-surface
ferrometallic debris. This shows evidence of soil excavation (borrow areas).

The investigation, therefore, did not produce any conclusive evidence supporting the
existence of a base landfill.
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3.0 Physical Characteristics of the Facility

This section describes physical characteristics of the facility in accordance with the outline

presented in Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA (EPA, 1988a). Data on the physical characteristics of the former installation and

surrounding areas were collected to the extent necessary to define potential transport

pathways, identify potential receptor populations, and to provide sufficient engineering data
for developing and screening remedial action alternatives should remediation become
necessary. Surface features, human populations, climatology, surface water hydrology,
geology, and hydrogeology are discussed in the following sections.

3.1 Surface Features

Surface features are described to acquaint the reader with site orientation and provide
information for use in developing remedial alternatives should remediation become necessary
at the former installation. Topographic surveys, aerial photographs, and drawings of the site
were reviewed to determine site topography and the location of past’and present buildings,
roadways, railways, and other surface features.

Historically, the installation consisted of three run\gsia'l\yls, a fuel depot west of the runway
area, and a missile battery area southeast of the runways. Runways are aligned in a
triangular formation with a central tZXiway. A parking apron, consisting of approximately 18
pads, was historically used for jet gl'l/az"}nenance and storage. The parking apron exists along
the western side of thg runways. An unpaved road extends westward from the parking apron
to the fuel depot. fuel depot consisted of eight underground fuel storage tanks, two in
the southern part offhe area and six in the northern section of the fuel depot (Envirodyne,
1987). Three or four pumps near the underground storage tanks supplied fuel to the surface.
During UST removal operations, tanks were removed and pump pits were backfilled.

The missile battery area, situated southeast of the runways, historically consisted of 28 silos
each having dimensions of 23-feet-wide-by-25-feet-long-by-8-feet deep (Envirodyne, 1987).
The silos housed Nike missiles for an undetermined amount of time between 1960 and June
1973. The silos were oriented in four north-south rows consisting of seven silos each. Each
silo was cleaned out and backfilled during the construction removal project conducted under
a USACE contract in 1987 and 1988 (USACE, 1989a).
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The primary operations area, north of the missile battery area, historically consisted of two
large buildings and several smaller buildings, as shown in Figure 3-1. Today, only the
asphalt driveways and a loading dock and a few concrete pads remain in place.

Decontamination water at the site was provided by a USFS well located at the Raco Forest
Station three miles northeast the former installation. During operation of the former
installation, water was supplied by on site groundwater supply wells.

An east-west railroad, named Duluth South Shore on the demolition of structures map
provided by the USACE and Soo Line on the USGS topographic map, exists north of the
airstrip and County Road 28.

Regionally, topography trends from the northwest to the southeast toward the Pine River
drainage basin. At the site, however, topography is relatively flat in most areas, especially
at the airstrip. Slight topographic relief exists in the southeast portion of the former
installation, near the former missile battery area. In this area, topography ranges from just
below 900 feet above msl to 915 feet msl.

The wastewater treatment lagoon is located northea%»f the missile battery area, east of the
former buildings. The lagoon is relatively flat with a ridge along its eastern side.

Other significant surface features ogved at the site during recent field investigations
included a service road from Highway 28 that bends south around the fuel depot, across the
southern end of th way, and southeast to Sullivan Creek Road. This service road has
some daily traffic a¥"it provides a "short cut” from Highway 28 to Sullivan Creek Road.

3.2 Human Populations

A review of the DERP Inventory Report and Hazardous Ranking System Evaluation
completed by Envirodyne during the CES was performed to determine the human population
near the former Air Force Airfield and Bomarc Missile Site. In addition, information
obtained by IT during the recent field investigation is included as supporting data. This
information can be used in the Baseline Risk Assessment (BRA), if necessary, to assess
potential risks to human populations in the vicinity of the site.
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The CES determined that a population of approximately 65 people were being served by
groundwater from the surficial aquifer within three miles of the former installation. Houses
were counted on a topographic map and 3.8 persons per household was assumed in order to
calculate the population. The nearest downgradient well was assumed to be a drinking water
and 1rrigation well located approximately 4,600 feet southeast of the facility (Envirodyne,
1987).

The former installation is located within the Hiawatha National Forest near Raco, Michigan.
While there are no permanent residents at the former installation, it is used periodically as an
automobile tire and brake testing facility. According to a Sales and Marketing Management
1990 Survey, an estimated 75 people reside in Raco, approximately 4.5 miles east of the
former installation.

3.3 Climatology /r
Climatological data can be used to define recharge, evaporation, and the effect of'weather
patterns on the timing and selection of potential remedial actions. r purposes of this
report, precipitation and pan evaporation data were used to estim?té the net precipitation
available for infiltration at the site. Used in conjunction with soil data, migration of potential
contaminants through vadose zone materials can be@.&sessed. Temperature data provide
general site characterization information and may pe used if remedial alternatives analysis is
performed.

Climatological data for three nearby weather stations was obtained from the National
Climatological Dalﬁnter since weather data was not available for the former installation
itself. Temperaturddnd precipitation data recorded at the Sault Ste. Marie Municipal
Airport, Rudyard and Trout Lake meteorological stations were reviewed with pertinent
information reported in Table 3-1. The Sault Ste. Marie Municipal Airport is approximately
23 miles northeast of the site and is within two miles of the St. Marys River channel. The
Rudyard meteorological weather station is closest to the former installation and is situated
approximately 13.5 miles to the southeast. The Trout Lake weather station is approximately
15 miles southwest of the former Air Force Airfield and Bomarc Missile Site. Periods of
record varied between 11 years at the Rudyard and Trout Lake stations to 29 years at the
Sault Ste. Marie station.
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Table 3-1
Summary of Climatological Data
for Surrounding Meteorological Stations
Former Alr Force Alrfield & Bomarc Missile Site

Raco, Michigan

Temperature (Fahrenheit)

Precipitation (inches)

Mean Mean Mean Total Mean
Month Maximum Minimum Temperarure Precipitation Snow, Sleet

Rudyard (1): Station Number 20 7190 02, Latitude 46 deg 17 min N, Longitude 84 deg 37 min W, Elevation 750 ft above msl
Jan 246 5.7 14.7 1.54 23.6
Feb 27.4 6.6 17.1 1.15 143
Mar 369 15.3 26.2 1.61 11.0
Apr 51.3 28.1 39.7 2.38 43
May 65.2 37.8 51.5 2.01 0.0
Jun 72.0 448 58.4 3.62 0.0
Jul 79.8 51.2 65.5 243 0.0
Aug 75.4 51.1 63.3 3.71 0.0
Sep 65.8 426 54.6 3.92 0.0
Oct 529 325 42.7 3.67 0.8
Nov 40.3 24.7 325 2.85 9.7
Drc 27.8 10.8 19.3 2.62 /1/ 30.2

Average: 51.6 2.3 40.5 2.63 | 7.8

[

Trout Lake (2): Station Number 20 8293 02, Latitude 46 deg 12 min N, Longitude 85 deg 01 mip*¥. Elevation 840 ft above msl
Jan 25.2 22 13.7 2.34 342
Feb 27.1 27 14.6 I’/ 1.16 19.9
Mar 35.7 12.3 240 1.85 18.0
Apr 45.0 25.9 375 234 5.2
May 62.5 35.7 49.1 2.40 0.0
Jun 70.3 44.6 575 4.08 0.0
Jul 78.7 50.2 64.5 213 0.0
Aug 75.1 50.8 63.0 3.91 0.0
Sep 65.1 42.3 53.8 2.80 0.0
Oct 52.4 323 424 3.30 1.0
Nov 40.9 24.8 329 3.42 5.8
Dec ) 284 10.1 193 2.09 26.3

Average: / 509 27.8 39.4 2.65 9.2

"

Sault Ste Marie (3): Latirude 46 deg 28 min N, Longitude 84 deg 22 min W, Elevaton 718 ft above msl
Jan 22.0 6.1 14.1 210 28.6
Feb 2.7 4.9 13.8 1.52 19.3
Mar 321 14.8 234 1.91 15.2
Apr 46.7 29.0 379 2.21 55

: May 60.1 38.8 49.5 273 0.5

Jun 69.8 47.1 58.5 3.01 0.0
Jul 75.0 527 63.9 268 0.0
Aug 729 52.9 62.9 3.05 0.0
Sep 64.6 46.5 55.5 3.61 0.1
Oct 529 373 45.1 3.04 23
Nov 38.5 26.6 325 3.17 153
Dec 26.9 13.7 20.3 242 30.0

Average: 48.7 30.9 39.8 2.62 9.7

(1) Source: National Oceanic and Atmospheric Administration, 1979 through 1990.
(2) Source: National Oceanic and Atmospheric Administration, 1979 through 1990.
(3) Source: National Oceanic and Atmospheric Administration, 1961 through 1990.
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Temperature and precipitation do not vary significantly among the three meteorological
weather stations. Warmest months are between June and August with average daily
temperatures between 57.5 and 65.5°F. Coldest months are between December and February
with average temperatures between 13.8 and 20.3°F. Precipitation is rather constant
throughout the year with normal levels ranging between 1.05 and 4.08 inches per month.
The mean annual precipitation is 31.51 inches at the Rudyard station, 31.82 inches at the
Trout Lake station, and 31.45 inches at the Sault Ste. Marie station. An average value of
31.59 inches is assumed to be the net precipitation at the former installation.

Pan evaporation data was not available for the former Air Force Airfield and Bomarc Missile
Site. Three sites in Michigan have reported pan evaporation data to the National Climatic
Data Center. Data collected at these stations in 1990 is summarized in Table 3-2. The
annual evaporation for these stations is about 26 inches. This value was used to calculate a
net precipitation value for the former installation. If a more accurate assessment pf net
precipitation influx is required, pan evaporation data over a longer period of time'should be
obtained. However, for purposes of this investigation, an estimate“0f net precipitation is
adequate.

Using pan evaporation data and disregarding nszﬁ!.ion, net precipitation at the former
installation is estimated to be 5.59 inches per year (31.59 inches precipitation per year minus

26 inches evaporation per year). Q

3.4 Surface Water Hydrology

Surface water fea an include erosion patterns and surface water bodies such as ditches,
streams, ponds andakes. Surface water features within two miles of the site were evaluated
to assess the potential for off-site contaminant transport. Aerial photographs, topographic
maps and observations from recent field investigations were used to locate nearby water
bodies.

Boring logs indicate that soils at the former installation typically consist of unconsolidated,
fine to medium grained sand with minor gravel and silt. Since clay and silt content is
minimal, infiltration is readily permitted through the permeable sands. As a result, surface
water features at the site are essentially non-existent. During periods of high rainfall, surface
water runoff is likely controlled by surface topography resulting in southeasterly flow.
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Former Air Force Airfield & Bomarc Missile Site

Summary of Pan Evaporation Data

Table 3-2

For Stations in Michigan

Raco, Michigan

Pan Evaporation Data for 1990 (inches)
Month Dearborn, MI E. Lansing, MI Lake City, MI
January
February
March
April 1.87
May 2.22 5.20 }J‘f
June 4.74 5.75 5[16
July 5.48 7.00 6.25
August 4.24 4.83 4.29
September 3.31 4.62 3.32
October 2.27 3.25 1.65
November A
December
TOTAL 22% 30.65 26.85

Source: National Otu@d Atmospheric Administration, Asheville, North Carolina (1990).
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In the vicinity of the former installation, surface water features include East Soldier Lake,
located approximately 1.6 miles west of the air strip, and Sullivan Creek, located
approximately 1 mile south of the air strip. Sullivan Creek is within the Pine River Basin
Drainage Basin and flows to Pine River which discharges into Lake Huron. Prey Creek is
approximately 1.5 miles southeast of the site air strip and is also part of the Pine River
Basin. Numerous wetlands are contained within the Pine River Basin, attesting to soils of
lower permeability in the area. Surrounding surface water bodies are shown in Figure 3-2.

3.5 Geology

Geologic units existing at the site are described in the following paragraphs to identify
properties affecting the depth, location, and/or extent of water bearing units or aquifers, to
evaluate potential routes of migration, and to consider engineering aspects of geologic units
at the site should remediation become necessary. Geologic characteristics were ﬂ?tcrmined
by reviewing the Geological Survey Division Report of Investigation 19 "Stratigraphic Cross-
Sections of the Michigan Basin" (1978), the U.S. Geological Survey Report 17
"Reconnaissance of Groundwater Resources of Chippewa County*{1958), the Bedrock
Geologic Map of the Upper Peninsula (DNR, 1987), the Quaternary Geology of Northern
Michigan Map (University of Michigan, 1982) and pther references addressing Michigan
glacial deposits. In addition, boring logs recordedé«a

and are summarized below.

ch drilling location were inspected

Bedrock formations in the upper pJ;i%-xsula of Michigan are shown in Figure 3-3. At the
former installation, bedrock consists of Middle Ordovician rocks of the Trenton and Black
River Groups. Thgse focks occur in an arcuate belt along the mid section of the upper
peninsula and consiSt primarily of argillaceous limestone and dolomite. Important oil and
gas producing zones occur in these groups throughout Michigan (MGSD, 1978). Bedrock
formations were not encountered during recent drilling activities. As shown in Figure 3-3, a
preglacial river channel exists in bedrock approximately 10 miles east of the site. The
channel appears to have historically drained Lake Huron into Whitefish Bay (Leverett, 1929).

Unconsolidated glacial drift, lake, beach, and dune deposits overlie bedrock formations as
shown in Figure 3-4. In many areas, the glacial deposits are covered with lake sediments
derived from Lake Algonquin and in some areas by beach deposits derived from Lakes
Nipissing and Lake Algoma.
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In the vicinity of the site, outwash plain deposits consist of pale brown to pale reddish
brown, fine to coarse sand alternating with layers of small gravel to cobbles. According to
boring logs, unconsolidated deposits consist of brown, fine to medium grained, poorly graded
sand with minor silt and gravel. Figure 3-5 presents north-south and east-west cross sections
for the site based on boring log descriptions. As shown, unconsolidated deposits are over 75
feet thick at the site, the maximum depth drilled. According to a boring log for a water
supply well installed approximately 2.5 miles south of the site at the National Fish Hatchery,
glacial deposits were encountered throughout the boring length to a total depth of 260 feet.

3.6 Hydrogeology

A groundwater investigation was conducted at the site to assess existing and potential impacts
of contaminants on usable aquifers to determine the need for remedial action, and to provide
data necessary for the design of corrective measures, where such action is requirege The
hydrogeologic study presented in the following paragraphs discusses groundwater [bearing
zones, vertical and lateral geometry of the groundwater bearing zone encountered,
potentiometric surface of the water table aquifer, direction of grourfdwater migration, and the
rate of groundwater movement.

Water quality data is presented in Chapter 4.0 of ?@teport and in the site specific reports in
Appendix A.

3.6.1 Groundwater Bearing Zﬁs

"Reconnaissance of the Groundwater Resources of Chippewa County, Michigan" by Vanlier
and Deutsch for th GS (1958) was reviewed to identify regional groundwater bearing
zones. According #§ the report, fractures and bedding planes in the Middle Ordovician
limestones and dolomites of the Black River and Trenton Groups may be enlarged in places
by solution. Where wells intersect these openings, small to moderate supplies of water are
produced. Drillers interviewed in the report indicated that some openings had been filled
locally with unconsolidated deposits, and where the sediments were permeable, groundwater
was available in producible quantities.

Bedrock units were not encountered during drilling activities at the site and the water bearing
zone investigated was limited to the surficial aquifer. The surficial aquifer consists of

unconsolidated, fine to coarse grained sand, and is unconfined. Groundwater in the surficial

SPANOVI1991\EES\r:\it\30131 T\reports\ri 3-6
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aquifer may or may not be connected to groundwater in the bedrock depending upon the
occurrence of solution cavities in the bedrock formation and confining layers in the
unconsolidated deposits.

3.6.2 Geometry of Groundwater Bearing Zones

The geometry of a water bearing zone is defined by the vertical and lateral extent of that
groundwater bearing zone. Vertical and lateral geometries are best described by the aquifer
thickness and identification of hydraulic barriers.

An attempt to estimate the aquifer thickness at the site was performed by assessing
groundwater levels measured in 15 onsite wells, inspecting onsite and offsite boring logs, and
inspecting a bedrock contour map presented in the "Reconnaissance of Groundwater
Resources of Chippewa County, Michigan" (1958) report.

The Chippewa County Health Department was contacted on August 21, 1991 to obtain offsite
boring logs. The representative indicated that the saturated thickneSs for the area of interest
was not well defined because wells in the area are installed in lht:‘,/s’urficial aquifer. One of
the deeper wells drilled in the area, to 260 feet below surface, is at the National Fish
Hatchery located approximately 2.5 miles south ofthe former installation. The hatchery is at
a surface elevation of approximately 800 feet msl/ The log for this well indicates that
bedrock was not encountered and thﬁf\%and existed throughout the total depth of the well.

The former Air Forcg
feet. Assuming

Airfield and Bomarc Missile Site is at an approximate elevation of 900
p be continuous across the area, there could be as much as 360 feet of

glacial material at the former installation. However, due to the lack of deep borings in this
area, the vertical extent of the surficial aquifer could not be determined.

Boring logs recorded at the former installation indicate that the water bearing glacial deposits
are continuous across the site. Hydraulic barriers, such as surface water bodies or

discontinuous water bearing materials, do not appear to be present at the site or within a one
mile radius of the site. Sullivan Creek and the Pine River Drainage Basin are situated south
and southeast of the former installation, and groundwater appears to flow toward these areas.

SPANOV1991\EES\r:\it\3013 1 T\reports\ri 3-7



3.6.3 Potentiometric Surface

The potentiometric surface of the groundwater body encountered at the former installation
was contoured using water levels measured on September 26, 1990 and August 20, 1991.
Resulting contours are shown in Figures 3-6 and 3-7. Hydrographs for each well are
presented in Figure 3-8. As shown, groundwater levels were lowest during the fall of 1990
and highest during the summer of 1991, varying by approximately one foot. Overall,
groundwater is approximately 45 feet below surface at the site or 863 feet above msl.

3.6.4 Direction of Groundwater Migration

A groundwater contour map for Chippewa County, Figure 3-9, was presented in the
"Reconnaissance of Groundwater Resources of Chippewa County, Michigan" (USGS, 1958)
report and indicates that the direction of groundwater flow at that time was southeast in the
vicinity of the former installation. The direction of groundwater flow at the form
installation was determined during this investigation by drawing flow lines perpen}iicular to
to potentiometric contour lines as shown in Figures 3-6 and 3-7. Groundwater flows east to
southeast across the site. This direction is consistent with the regioﬁal easterly-southeasterly
sloping topography as well as the Chippewa County Groundwate{‘{:omour Map (USGS,
1958).

3.6.5 Rate of Groundwater Movement A

The rate or velocity of groundwate “movement can be determined by combining Darcy’s
equation with the standard conﬁnuiﬁuation of hydraulics. In working terms, it means that
the product of the sediments permeability (hydraulic conductivity) and the groundwater
gradient divided by|th¢ porosity of the sediments equals a value for the rate of groundwater
movement. The fofmula is described as:

\% = Ki Equation 3.1
n
Where:
A% = hydraulic velocity (feet per second)
K = hydraulic conductivity (feet per second)
i = hydraulic gradient or dh/dl (feet per foot)
dh = change in water level (feet)
dl = distance between points of water level measurement (feet)
n = effective porosity of aquifer sediments (dimensionless)

SPANOV1991\EES\r:\it\30131 T\reports\ri 3-8
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Hydraulic Conductivity. Calculated velocities are most sensitive to the hydraulic
conductivity, which is also the most difficult parameter to determine reliably. The hydraulic
conductivity at the site was estimated by performing slug tests in each of the Stage 1 and
Stage 2 wells. Initially, a cylindrical slug was dropped into groundwater and water levels
were recorded as they returned to static levels (falling head test). Once the water level had
stabilized, the slug was removed and water levels were again recorded as groundwater
returned to static conditions (rising head test). Water levels were measured during each test
using a pressure transducer connected to a Hermit Data Logger. From the data logger,
measurements were downloaded to a computer for subsequent data reduction.

Several methods are available for reducing slug test data; for this site, "A Slug Test for
Determining the Hydraulic Conductivity of Unconfined Aquifers with Completely or Partially
Penetrating Wells," by Bouwer and Rice, 1976, was used to calculate hydraulic
conductivities. Calculations are provided in Appendix E. /f

The change in water level is plotted versus time for each of the tests. Curves resulting from
slug tests conducted in MWO8 are of particularly high quality since groundwater was rising
or falling within the cased portion of the well, rather, than within the screened interval. Data
from all tests are included in Appendix E for refelgf\u'? purposes.

As described previously, the vertic tent of the surficial aquifer could not be accurately
determined. As a result, various aquifer thicknesses were assumed to determine the
hydraulic conductivitys In MWO8, the hydraulic conductivity varied between 1.52E-03 and
1.36E-03 centimet, r second for aquifer thicknesses of 29 and 455 feet, respectively. As
shown, the hydraulic conductivity is within the same order of magnitude irregardless of the
aquifer thickness chosen. For this reason, a value of 100 feet was used to describe the
aquifer thickness at the site. As indicated in Table 3-3, the average hydraulic conductivity,

K, at the site is 7.18E-02 centimeters per second (or 2.36E-03 feet per second). This valuc
was used to calculate the rate of groundwater movement at the former installation.

Hydraulic Gradient. Inspection of the potentiometric contour map indicates a relatively flat
but constant gradient of 0.002 feet per foot toward the east and southeast. The gradient, i,
was determined using the two available potentiometric contour maps and dividing the change
in water level across the site by the measured distance across the site.

SPANOV1991\EES\r:\it\30131 T\reports\ri 3-9



Table 3-3
Summary of Aquifer Test Results
Former Raco Airfield & Bomarc Missile Site
Raco, Michigan

Monitoring Hydraulic Conductivity (cm/s) Average
Well Falling Head Falling Head Rising Head Rising Head Hydraulic Conducavity

Number Test 1 Test 2 Test 1 Test 2 (cmys)
MWO05 3.29E-02 1.60E-01 3.03E-02 2.36E-01 1.15E-01
MWO06 8.47E-02 1.72E-01 3.83E-02 3.74E-02 8.31E-02
MWO07 5.38E-01 7.03E-02 5.64E-02 4.92E-02 1.78E-01
MWO08 1.81E-03 7.53E-04 1.38E-03 1.11E-03 1.26E-03
MWO9 NR 7.92E-02 4.26E-02 5.76E-02 5.98E-02
MWI10 NR NR 7.73E-02 5.36E-02 6.55E-02
MW11 NR NR 3.63E-02 9.71E-02 6.67E-02
MWI12 NR 2.49E-01 4.81E-02 7.32E-02 1.23E-01
MWI13 5.82E-02 2.27E-02 .07E-02 242E-02 3.65E-02
MW14 1.23E-02 4.82E-02 3.03E-02 2.43E-02 2.88E-02
MWI5 3.08E-02 ﬂ NP 3.22E-02 NP 3.15E-02
AVERAGE | 7.18E-02

NR - data not usable, no da

NP - test not performed

sion performed
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Effective Porosity. Aquifers under unconfined conditions will possess an effective porosity
roughly equivalent to the specific yield of the aquifer. According to Fetter, 1980, the
specific yield for unconsolidated sediments ranging in size from fine grained sand to gravel is
25%. This corresponds relatively well with the EPA default porosity of 20% for poorly
graded sands. An effective porosity, n, of 25% was thus selected for deposits at the site.

Hydraulic Velocity. Returning to Equation 3.1, values were substituted into the formula to
estimate the hydraulic velocity at the site. Using K = 2.36E-03 feet per second, i = 0.002
feet per foot, and n = 0.25, V = 1.89E-05 feet per second.

Based on this estimate, groundwater travel time between up and downgradient points can be
approximated. For example, it would take approximately 9 years for groundwater to migrate

one mile across the site. /’/

3
A

SPANOVI991\EES\r:\it\3013 1 T\reports\ri 3-10



4.0 Nature and Extent of Contamination

The objective of this chapter is to determine the nature and extent of contamination at the
sites investigated so that the level of risk presented by constituents in environmental media
can be assessed, and the necessity of remediation can be determined. This chapter presents a
summary of source areas and a summary of chemical detections in soils and groundwater at
the sites investigated. Discussions specific to each of the sites are presented in Appendix A.
Applicable, relevant, and/or appropriate regulations (ARARs) are discussed and compared to
analytical detections in the final sections of this chapter.

4.1 Potential Sources

Based on recommendations of the CES (Envirodyne, 1987) and findings of the USACE’s
tank removal program (USACE, 1989b), the following sites were investigated a;,pdtential
contaminant source areas: |

® USTs C-1 and C-2: USTs C-1 and C-2 were located south of the composite
building and were used to store petroleum products (USACE, 1989b). During
tank removal operations, TRPH was detected in soil samples collected below each
tank. During Stage 1, one boring was drjlled at each of the former tank locations
to assess the extent of petroleum hydr on contamination.

® Transformer Pad: The transformer pad was located at the southeast corner of the
composite building. Soifs.were found to be contaminated with TPH during the
CES and were removed lﬁunng the USACE’s construction removal project
(USACE, 1989a). Two borings and two monitoring wells were installed at the
site duripg™Stage 1 and Stage 2, to determine whether soil removal operations
were sfuI and to determine whether groundwater at the site had been
impacted”

® Background Boring: One background soil boring was drilled southwest of the
missile battery area during Stage 1 to assess background concentrations. An
additional boring was installed at the same location during Stage 2 to confirm
Stage 1 analytical detections.

® UST B-1: UST B-1 was located north of the composite building and formerly
contained #2 diesel fuel (USACE, 1989a). Soil below the tank was noted to be
heavily contaminated with petroleum product during tank removal operations.
Soils were not excavated (USACE, 1989a). During Stage 1, two soil borings and

SPANOV1991\EES\r:\it\3013 1 7\reports\ri 4-1



one monitoring well were installed at UST B-1 to assess soil and groundwater
quality.

® Sludge Drying Bed: A sandy, sparse area north of the wastewater treatment
lagoon was assumed to be a sludge drying bed during the RI investigation.
During the CES, TPH was detected in a near-surface soil sample collected at the
site. During Stage 1 and Stage 2, two soil borings and one groundwater
monitoring well were installed at the site to assess soil and groundwater quality.

® Wastewater Treatment Lagoon: The wastewater treatment lagoon received
domestic and industrial wastewater from the former composite building and
assembly and maintenance building (Envirodyne, 1987). During the CES, TPH
was detected in soil at the site and low levels of trichloroethene and TPH were
detected in groundwater at the site. During Stage 1 and Stage 2, two soil borings
and one deep groundwater monitoring well were installed to assess soil and
groundwater quality.

® Fuel Depot: The fuel depot is located northwest of the runways and'ﬁi_‘s/t'orically
consisted of eight underground fuel storage tanks and two or three pump areas.
During the CES, TPH was detected in soil collected at the site. Each tank was
removed during the USACE’s construction removal pwJect TRPH was detected
in soils below some of the tanks removed. During Stage 1 and Stage 2, four soil
borings and three groundwater monitoring wells were linstalled at the site to assess
the nature and extent of contamination at"the fuel depot.

® UST C-4: UST C-4 was located southeast of the former composite building.
TPH was detected in the near-surface soil sample collected above the tank during
the CES. In addition, tnchloroethene was detected in the groundwater sample
collected from a well downgradlent of UST C-4 (the well is also downgradient of

the wastewater treatment lagoon). During tank removal operations, TRPH was
detected e soil sample collected below the tank. A degreaser-like odor was
noted to|be’ emanating from the tank excavation during removal operations.

During Stage 1, one monitoring well was installed at the former tank location to
assess groundwater quality at the water table and one deeper groundwater
monitoring well was installed adjacent to the well in which trichloroethene was
detected.

® Groundwater monitoring wells MW09 and MW 10 were installed between the fuel
depot area and missile battery area to provide information on the direction and
gradient of groundwater migration across the former installation. Samples were
collected from these wells to obtain groundwater quality information. One well
installed during the CES (RG-1 or MWO01) was not installed in an area directly
downgradient of a potential source area. However, groundwater levels and

SPANOV199 1\EES\r:\it\30131 7\reports\si 4-2



groundwater samples were obtained from the well during the RI field investigation
to gain groundwater migration and groundwater quality information.

Sections 4.2 and 4.3 summarize analytical results for soil and groundwater samples collected
during Stage 1 and Stage 2.

4.2 Summary of Analytical Detections in Soil

This section summarizes analytical results for soil samples collected at each of the sites
investigated during Stage 1 and Stage 2. During the RI field investigation, several
compounds associated with laboratory and/or field contamination were detected in soil
samples analyzed. These constituents are discussed at length in the site-specific reports in
Appendix A. In summary, the following compounds were generally found to be the result of
laboratory and/or field contamination: methylene chloride, acetone, carbon disulfide, 2-
butanone, styrene, chloroform, toluene, and phthalate esters.

The following paragraphs summarize soil analytical results for each of the sites investigated,
excluding suspected field and/or laboratory contaminants. F

4.2.1 Summary of Analytical Results for Soil Collected at USTs C-1 and C-2

Soils collected at USTs C-1 and C-2 were analyz r VOCs, SVOCs, and TPH.
Pentachlorophenol (PCP) was detected below the quantitation limit in soil samples collected
from 5 and 25 feet below surface ip'the UST C-1 boring. The maximum concentration of
PCP detected was 78 micrograms ﬁdlogmm. No other constituents were detected at UST
C-1. Chrysene, benzg(b)fluoranthene, benzo(k)fluoranthene, and phenanthrene were detected
below the quantita imit in soil samples collected from 20 and 25 feet below surface in
the UST C-2 boring” No other constituents were detected at UST C-2.

PCP is used as a wood preservative, and in manufacturing insecticides, algicides, herbicides,
and fungicides. It can be found in air, water, and soil as the result of agricultural runoff or
as a contaminant from wood preservation. Chrysene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and phenanthrene are associated with diesel fuel, jet fuel, heating oil
and other heavier petroleum fractions. As a result, these compounds may exist in soils at
UST C-2 as a result of previous tank leaks.
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The vertical extent of these constituents is not known but is estimated to be approximately 25
feet since constituent concentrations were relatively low in the samples collected at 25 feet.
In addition, these compounds were not detected in the groundwater samples collected from
downgradient monitoring wells (see Section 4.3.1). The ARARs analysis in Sections 4.4 and
4.5 evaluates the compounds detected to determine whether remediation of soil will be

necessary.

4.2.2 Summary of Analytical Results for Soil Collected at the Transformer Pad
Soils collected at the former transformer pad were analyzed for TRPH during Stage 1.
TRPH was detected between 33 and 79 milligrams per kilogram in soil samples collected
from the Stage 1 boring at 5, 10, 15, 20, and 25 feet below surface. In order to determine
the nature of the TRPH constituents detected, Stage 2 samples were analyzed for VOCs,
PCBs, and pesticides. No PCBs or pesticides were detected. 1,1,1-Trichloroethane (TCA)
was detected in all soil samples collected from the Stage 2 boring. The maxim
concentration detected was 6 micrograms per kilogram in the sample collected from 10 feet
below surface and the minimum concentration detected was below/xhe quantitation limit at 4
micrograms per kilogram in the samples collected from 20, 35 and’45 feet below surface.
The Stage 2 boring was drilled and sampled to a total depth of 4% feet.

Based on these analytical results, it is apparent thz/%:\sidual contamination exists at the
former transformer pad even though-s0ils were excavated during the USACE construction
removal project. Concentrations d ed in soil are relatively low, however, and no
constituents were detected in the groundwater sample collected downgradient of the site (see
Section 4.3.2). Dons of TRPH and TCA are considered in the ARARs analysis in
Sections 4.4 and 4.5

presence of these constituents at the former transformer pad.

o0 determine whether remediation of soil will be necessary based on the

4.2.3 Summary of Analytical Results for Soil Collected at the Background Boring Location
Soil samples collected during Stage 1 were analyzed for VOCs, SVOCs, and TPH. Samples

collected during Stage 2 were analyzed for VOCs and TAL metals. TCA was detected in the

soil samples collected from 5 and 25 feet below surface at concentrations of 10 and 14

micrograms per kilogram, respectively. Tetrachloroethene (PCE) was detected below the

quantitation limit in the sample collected from 25 feet below surface at a concentration of 4
micrograms per kilogram. Samples collected from the Stage 2 boring were analyzed for
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VOCs to confirm the presence of TCA and PCE in soils at the background boring location.
TCA was detected below the quantitation limit in Stage 2 soil samples collected at depths of
10 and 25 feet at concentrations of 2 and 4 micrograms per kilogram, respectively. PCE
was not detected in the Stage 2 samples collected. As a result, PCE is not expected to occur
at significant concentrations at the background boring location, if at all.

The vertical extent of TCA and PCE appears to be approximately 25 feet at the background
boring location since these compounds were not detected in soil samples collected from 30
feet during Stage 1 and Stage 2 sampling rounds. TCA and PCE are evaluated in the
ARARs analysis to determine whether remediation is necessary.

In the Stage 1 boring, phenanthrene, pyrene and chrysene were detected below the
quantitation limit at 22, 26, and 27 micrograms per kilogram, respectively, in the duplicate
sample collected 15 feet below surface. These compounds were not measured in'ﬁy other
samples, including the corresponding environmental sample. Phenanthrene, pyrere and
chrysene are constituents that are associated with heavier fractions of petroleum hydrocarbons
such as diesel fuel, jet fuel, kerosene, and heating oil. These coglrpounds are assessed

further in the ARARSs analysis in Sections 4.4 and 4.5 to determine whether remediation is

necessary. A

Soil samples collected at the background boring during Stage 2 were analyzed for TAL
metals to establish background metgiS'concentrations at the former installation. The
concentration of the metals detectj in soils at the background boring location are
summarized in Tab 1. Soil samples collected from the wastewater treatment lagoon and
the sludge drying &ere also analyzed for metals.

The Geotechnical Sampling and Support Unit of the Waste Management Division of the
Michigan Department of Natural Resources has prepared a "Michigan Background Soil
Survey" report which identifies background metals concentrations in soils throughout
Michigan (DNR, 1991). Data in the report can be used for comparative purposes but cannot
be used to establish cleanup levels (DNR, 1991).

Metals concentrations detected in the background boring were compared with levels reported
by the Department of Natural Resources for metals in sand in the Michigan Glacial Lobe
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Table 4-1
Metals Concentrations in Background Boring
and DNR Mean

Metals Michigan Glacial Lobe BOM-BB-SB15
Mean Concentrations Range of Detections
(mg/kg) in the Background
Boring
(mg/kg)
Aluminum 1317 450 - 1000
Antimony <20
Arsenic 0.8 ND - 0.3
Barium 10.5 3.6.17.9
Beryllium Nq
Cadmium 0.6 ND
Calcium 150 - 220
Chromium 5.5 ND - 1.5
Cobalt 2.5 ND
Copper 8.1 ND - 1.3
Iron 1630 880 - 1500
Lead 16.3 0.36 - 0.78
Magnesium 130 - 290
Manganese 199.3 18 -23
Mercury 0.04 <0.05
Nickel Ll <4
Potassium <200
Selenium 0.23 <0.20
Silver 0.20 ND
Sodium 37 - 58
Thallium <50
Vanadium ND - 3.0
Zinc 15.8 1.8-4.5

ND - indicates that the compound was not detected above the detection limit.
Source: Waste Management Division Michigan Department of Natural Resources.
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(Table 4-1). As indicated in the table, maximum metals concentrations detected in the
background boring were less than the mean metals concentrations reported by the DNR. As
a result, metals concentrations detected at the background boring location are considered to
be a good, but potentially low, estimation of background metals concentrations at the former
installation. Since only one location was used for determining background metals
concentrations, it is reasonable to assume that metals concentrations will vary to some
degree, either higher or lower, from one location to another across the former installation.

To determine whether metals concentrations detected at the sludge drying bed and the
wastewater treatment lagoon were above background metals concentrations measured at the
background boring location, the following screening technique was applied:

® When the concentration of a metal was within the same order of magnitude as the
background concentration, the metal was considered to be present at bjokground
levels.

® When the concentration of a metal was at least one order of magnitude or greater
than the background concentration, the metal was identifjed as being above
background concentrations.

Although this process is not a documented screenir:ﬁ\j;ocedure, it is considered to be a
reasonable method of screening metals concentratiorfs for the following reasons:

® The potential for incorrect/i’ identifying metals as being above background

concentrations is reduc d;

® The orderof magnitude difference acts to reduce potential inaccuracies associated
with usi ne location as being representative of background conditions; and

® The order of magnitude criteria acts to reduce potential inaccuracies often
associated with laboratory analysis of soils.

Results of this screening process are discussed in Section 4.2.5 for the sludge drying bed and
Section 4.2.6 for the wastewater treatment lagoon.

4.2.4 Summary of Analytical Results for Soil Collected at UST B-1
Soils collected east of UST B-1 were analyzed for SVOCs while soils collected from the
boring drilled through the former tank location were analyzed for SVOCs and TPH.
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Benzo(b)fluoranthene and benzo(a)pyrene were detected below the quantitation limit at 45
and 31 micrograms per kilogram in the 40 foot sample collected east of the former tank
location.

Acenapthene, fluoranthene, pyrene and TPH were detected in samples collected from the
boring installed through the former tank location. Acenapthene was detected at a maximum
concentration of 1,500 micrograms per kilogram, fluoranthene was detected below the
quantitation limit at a maximum concentration of 100 micrograms per kilogram, pyrene was
detected below the quantitation limit at a maximum concentration of 300 micrograms per
kilogram, and TPH was detected at a maximum concentration of 65 milligrams per kilogram.
The vertical extent of these constituents appears to be approximately 20 feet since no
compounds were detected in the samples collected below 20 feet.

Benzo(b)fluoranthene, benzo(a)pyrene, acenapthene, fluoranthene, and pyrene aﬂgsociated
with heavier petroleum fractions such as diesel fuel, kerosene, jet fuel, and heatink oil and
are likely present in soils at the site as the result of past tank leaks.” The ARARs analysis in
Sections 4.4 and 4.5 evaluates these compounds to determine whgtﬁer remediation of soil
will be necessary. |

4.2.5 Summary of Analytical Results for Sokoﬂecred at the Sludge Drying Bed
Soils collected at the sludge drying were analyzed for VOCs, SVOCs and TAL metals
during Stage 1 and VOCs and TALg;tals during Stage 2. Toluene and xylene were
detected at 5 and 4 micrograms per kilogram, respectively, in the sample collected from 5
feet below surface e Stage 1 boring. Toluene and xylene were not detected in soil
samples collected beyond 5 feet nor in any Stage 2 soil samples. Chloroform was detected
below the quantitation limit at 2 micrograms per kilogram in soil samples collected from the
Stage 1 boring at depths of 35 and 45 feet. Chloroform was also detected at 7 and 6
micrograms per kilogram in soil samples collected from SB13 at depths of 15 and 20 feet,
respectively. Toluene, xylene, and chloroform concentrations are evaluated in the ARARs
analysis in Sections 4.4 and 4.5 to determine whether remediation will be necessary based on
the presence of these constituents in soil at the sludge drying bed.

Metals concentrations detected in sludge drying bed samples were compared to background
concentrations measured in soil samples collected at the background boring location. As
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described in Appendix A, chromium, lead and mercury were identified as exceeding
background concentrations at the former installation.

Chromium was detected at a maximum concentration of 21.1 milligrams per kilogram in the
15 foot sample collected from the Stage 2 boring. Chromium was also detected above
background levels at 15.6 and 10.9 milligrams per kilogram in samples collected from 35
and 40 feet in the same boring.

Lead was detected at a maximum concentration of 19 milligrams per kilogram in the 25 foot
Lead was detected above background levels in only one other sample at the sludge drying
bed at a concentration of 1.7 milligrams per kilogram. The sample was collected from 15
feet below surface in the Stage 1 boring.

Mercury was detected at 0.20 milligrams per kilogram in the 15 foot sample collec*/ted from
the Stage 1 boring. Mercury was not detected in any other soil samples collected!at the
sludge drying bed site. As a result, mercury is not expected to posea threat to human health
or the environment. I/

Chromium and lead are considered in the ARARs afialysis in Sections 4.4 and 4.5 and in the
BRA and EA in Section 6.0 to determine whether fémediation of soil will be necessary based
on the presence of chromium and leadin soils at the sludge drying bed.

4.2.6 Summary of Analytical Results for Soil at the Wastewater Treatment Lagoon
Soil samples collec@t the wastewater treatment lagoon were analyzed for VOCs, SVOCs,
and metals during e 1 and VOCs and metals during Stage 2. Pentachlorophenol was
detected below the quantitation limit at 300 micrograms per kilogram in the Stage 1 soil
sample collected from 25 feet below surface. Pentachlorophenol was not detected in other
soil samples collected at the wastewater treatment lagoon. However, pentachlorophenol

could not be established as a laboratory or field contaminant, and, as a result,
pentachlorophenol is considered in the ARARs analysis in Sections 4.4 and 4.5 and in the
BRA and EA in Section 6.0 to determine whether remediation of soils at the site will be
necessary based on the detection of pentachlorophenol.
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Chromium was detected at a maximum concentration of 27.3 milligrams per kilogram in the
20 foot sample collected from the Stage 2 boring. Chromium was also detected above the
background level at 24.5 milligrams per kilogram in the 15 foot sample collected from the
same boring. Chromium is considered in the ARARs analysis in Sections 4.4 and 4.5 and in
the BRA and EA in Section 6.0 to determine whether remediation will be necessary based on
the detection of chromium above background levels in soils at the site.

4.2.7 Summary of Analytical Results for Soil Collected at the Fuel Depot

Soil samples collected at the fuel depot during Stage 2 were analyzed for BTEX and TPH.
TPH was detected at 1.9 milligrams per kilogram in samples collected from 30 feet below
surface in borings SB09 and SB10. TPH was not detected in any other soil samples collected
at the site. BTEX was not detected in any of the soil samples collected at the fuel depot.
TPH concentrations are evaluated in the ARARS analysis in Sections 4.4 and 4.5 to
determine whether soil remediation will be necessary at the fuel depot. /f

4.2.8 Summary of Analytical Results for Soil Collected at/ UST C-4

No soil samples were collected at this site in accordance with the ISACE’s 1989 Scope of
Services. TRPH was detected at 210 milligrams per kilogram in'the soil sample collected
below the tank during USACE tank removal operatiogs. As a result, further investigation of
soils at the C-4 site may be necessary. The TRP T-Concentration measured during tank
removal operations is evaluated in tpe—”\RARs analysis to determine whether further
sampling should be performed. l/\

4.3 Summary of lytical Detections in Groundwater

This section summg‘: analytical results for groundwater samples collected at each of the
sites investigated during Stage 1 and Stage 2. During the RI field investigation, several
compounds associated with laboratory and/or field contamination were detected in the
groundwater samples analyzed. These constituents are discussed at length in the site-specific
reports in Appendix A. In summary, the following compounds were generally found to be
the result of laboratory and/or field contamination: methylene chloride, acetone, carbon
disulfide, toluene, and phthalate esters.

The following paragraphs summarize analytical results for each of the sites investigated,
excluding suspected field and/or laboratory contaminants.
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4.3.1 Summary of Analytical Results for Groundwater at USTs C-1 and C-2

The groundwater sample collected from MWO06 downgradient of the site was analyzed for
VOCs, SVOCs, and TPH. No constituents were detected in this sample. The groundwater
sample collected from MW 15 downgradient of the site was analyzed for VOCs and
PCB/pesticides. No constituents were detected in the sample. As a result, groundwater does
not appear to have been impacted at the UST C-1/C-2 site.

4.3.2 Summary of Analytical Results for Groundwater at the Transformer Pad
Monitoring wells MW06 and MW 15 were installed at the transformer pad site. Groundwater
samples collected from MWO06 were analyzed for VOCs, SVOCs and TPH. Groundwater
samples collected from MW 15 were analyzed for VOCs and PCBs. As described above, no
constituents were detected in the groundwater samples collected from these wells. MWO6 is
not located directly downgradient of the transformer pad, but MW 15 was successfully
installed downgradient of the former pad location. As a result, groundwater at 8/
transformer pad does not appear to have been impacted by past site activities. r

4.3.3 Summary of Analytical Results for Groundwater atrtﬁe Background Boring
No groundwater monitoring wells were installed at the background boring location. RG-2
(or MWO02) is the nearest downgradient well. Sam {les collected from this well during Stage
1 were analyzed for VOCs, SVOCs, and TPH. Nfcompomds were identified in the
groundwater sample.

4.3.4 Summary of Analytical 5}!&' for Groundwater at UST B-1

Monitoring well & was installed at the former location of UST B-1. The groundwater
sample collected his well was analyzed for VOCs, SVOCs, and TPH during Stage 1.
No constituents were detected in the groundwater sample. As a result, groundwater at the

site does not appear to have been impacted by past tank leaks.

4.3.5 Summary of Analytical Results for Groundwater at the Sludge Drying Bed
Monitoring well MW 14 was installed downgradient of the sludge drying bed during Stage 2.
The groundwater sample collected from this well was analyzed for VOCs and TAL metals.
Lead was detected above background concentrations at a maximum concentration of 11
micrograms per liter in the groundwater sample collected from MW14. This concentration is
evaluated in the ARARSs analysis in Sections 4.4 and 4.5 and in the BRA and EA in Section
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6.0 to determine whether groundwater remediation at the sludge drying bed is necessary to
protect human health and the environment.

4.3.6 Summary of Analytical Results for Groundwater at the Wastewater Treatment Lagoon
Monitoring wells RG-3 and MWO8 are located downgradient (east) of the wastewater
treatment lagoon. MWO8 was installed to approximately 75 feet to monitoring groundwater
at a deeper interval. Samples collected from these wells during Stage 1 were analyzed for
VOCs, SVOCs, and TPH. In addition, the groundwater sample collected from MWO03 was
analyzed for PCBs and pesticides. During Stage 2, groundwater samples collected from
these wells were analyzed for VOCs and TPH. Trichloroethene (TCE) was detected below
the quantitation limit at 3 micrograms per liter in the groundwater samples collected from
MWO08 during Stage 1 and Stage 2 sampling rounds. Although TCE was detected in the
groundwater sample collected from RG-3 during the CES, TCE was not detected in the
groundwater samples collected from this well during Stage 1 and Stage 2 sampling/rounds.
TCE was not detected in soil samples collected at the wastewater treatment lagom{ As a
result, the origin of TCE in groundwater downgradient of the wastewater treatment lagoon is
not known. No other compounds were detected in the groundwagr' samples collected at the
wastewater treatment lagoon. The low detections of trichloroethene are assessed further in
the ARARSs analysis in Sections 4.4 and 4.5. A

/
4.3.7 Summary of Analytical Results for Groundwater at the Fuel Depot
Four wells have been installed in the™cinity of the fuel depot, RG-4 (MW04), MW11,
MW12, and MW13. Groundwater samples collected from RG-4, MW11, and MW12 were
analyzed for VOCs OCs, and TPH. The groundwater sample collected from MW13 was
analyzed for BTEX{arid TPH. As shown in Figures 3-6 and 3-7, MW13 is installed directly
downgradient of tanks at the fuel depot while RG-4 is installed south of the fuel depot,
MWI11 is installed northeast of the fuel depot tanks, and MW12 is installed over one quarter
mile east of the fuel depot. No constituents were detected in the groundwater samples
collected from these wells. Based on this information, groundwater at the fuel depot site
does not appear to have been impacted by past tank leaks.

4.3.8 Summary of Analytical Results for Groundwater at UST C-4
Monitoring well MWO07 was installed downgradient of the former location of UST C-4

during Stage 1 RI activities. Groundwater collected from this well was analyzed for VOCs,
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SVOCs, and TPH. No constituents were detected in the groundwater sample.
Trichloroethene was detected in RG-3 during the contamination evaluation study and UST C-
4 was identified as a potential source. Based on analytical detections for the groundwater
sample collected from MWO07, UST C-4 does not appear to be the source of TCE
contamination.

4.4 ARARs Analysis

This applicable or relevant and appropriate requirements (ARARs) analysis is written in
accordance with guidance from the CERCLA Compliance with Other Laws Manual: Interim
Final (1988b). It is intended to assist in the selection of remedial actions that meet
applicable, or relevant and appropriate requirements of the Resource Conservation and
Recovery Act (RCRA), Safe Drinking Water Act (SDWA), Clean Water Act (CWA), Clean
Air Act (CAA), and other federal, state, county and local environmental laws. This ARARs
analysis is initiated in the Remedial Investigation/Feasibility Study (RI/FS) proccfr/to ensure
timely identification of pertinent ARARs and assure compliance with ali ARARSs.

-

P
Although the former Air Force Airfield and Bomarc Missile Sitei»is’ not on the National

Priorities List, it was a federal facility and may require federally' funded remedial action.
Therefore, this ARARs analysis is based on CERCLA guidance documents. The legal basis
for applying both federal and state requirements or standards to remedial actions at federal
facilities reside in Section 121(d) ofLﬂ}e CERCLA of 1980, as amended by the Superfund
Amendments and Reauthorization )rﬁ\(SARA) of 1986. The ARARs provision under
CERCLA only applies to on-site actions; off-site actions must comply fully with any laws
that legally apply t@t action. In addition, on-site actions must only comply with the
substantive portion a given requirement, or those that pertain directly to actions or
conditions in the environment; on-site activities need not comply with administrative
requirements, such as obtaining a permit or record-keeping and reporting as outlined in
CERCLA 121(e). Off-site actions must comply with both substantive and administrative
requirements.

Identification of ARARs involves a two-part analysis: first, a determination whether a given

requirement is applicable; then, if it is not applicable, a determination whether it is
nevertheless both relevant and appropriate (EPA, 1988b).
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Applicable requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
federal or state law that specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site (EPA, 1988b).

Relevant and appropriate requirements are those cleanup standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations promulgated
under federal and state law that, while not "applicable” to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA site, address
problems or situations sufficiently similar to those encountered at the CERCLA site that their
use is well suited to the particular site (EPA, 1988b).

Previous work at the former Air Force Airfield and Bomarc Missile site identified areas
where the potential for the release of a regulated substance may have occurred pﬁé:tia.lly
resulting in a threat to the environment and/or human health and safety. The site
investigated are listed below: F

Underground Storage Tanks C-1 and C-2
Underground Fuel Tank B-1

Fuel Depot

Wastewater Treatment Lagoon
Sludge Drying Bed
Transformer Pad

Background Boring

Underground Storage Tank C-4

® & o & 0 © 0 0o

This ARARSs analygddresses chemical and location-specific ARARs. Action specific
ARARs should be addressed during the feasibility study process, as necessary.

A summary of compounds identified during the Stage 1 and 2 remedial investigations is
presented in Table 4-2. This table identifies the compounds detected at the former
installation, lists the maximum concentration and media in which the compound was
identified, and lists the requisite Michigan state cleanup criteria and maximum contaminant
levels.
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Table 4-2

Act 307 Type B Draft Cleanup Criteria
Former Air Force Airfield & Bomarc Missile Site

Raco, Michigan

Groundwater Criteria Surface Water Soil Criteria |
Maximum Michigan Criteria Maximum Michigan .
Concentration SDWA Type B Cleanup Act 245 Concentration Type B Cleanup |
Detected MCL MCLG Criteria Rule 57 Detected Criteria |
Analvtical Parameters (ug/'1) (ug/l) (ug/l) (ug/l) (ug/) (ug/keg) (ug.kg) |
Volatile Organic Compounds |
Acctone 308 700 500 160 14,000 !
2-Butanone <10 350 180 7.000
Carbon Disulfide 43 0B i
Chioroform <5 100 6 43 27 120 |
Methylene Chloride 2JB 5 59 160 100 ;
Styrene <5 100p 100 19 47 :
Tetrachloroethene <5 Sp 0 0.7 16 4] 14 ;
Toluene 2J 1000p 1000 800 100 5 20,000 |
1.1,1-Trichlorocthane <5 200 200 200 117 14 4,000 I
Trichlorocthene 3 5 0 3 o4 <5 60 |
Xyleoe <5 10,000p 10,000 300 59 4] 6,000 J
Semivolatile Organic Compounds ‘|
Acenapthene <10 400 1,500 8,000 |
Benzofa)pyrene <10 0.003 3 100 [
Benzo(b)fluoranthene <10 0.003 < 100 |
Benzo(k)fluoranthene <10 0.003 %;) 100
Bis(2-ethylhexyl)phthalate 16 2 71.000B 40
Burylbenzy| Phthalate <10 1,400 61] 28,000 !
Chrysene <10 0.003 / 29] 100 |
Dicthy! Phthalate 79 <670 i
Di-n-buty! Phthalate <10 700 I/ T 14,000 '
Sluoranthene <10 300 100J 6.000 i
zntachlorophenol <50 1p 0 7.4 (1) 3001 |
Phenanthrene <10 D\ 1 2 250
Pyrene <10 200 300J 4.000
Polychlorinated Biphenyls <l 0.5p 0 F 0.02 0.00002 <320 1.000
Total Petroleum Hydrocarbons <50 == 3.000 - 5,000 79,000 (2) 100,000
Meitals
Aluminum 3,400 SO-ZOOK Backeground 1.100.000 Background
Antimony <%0 Background 410B Background |
Arsenic 1.4 50 0.02 or Background 184 300 0.4 or Background |
Barium 58 1.000/2000p 2.000 5,000 10.000 100,000 or Background i
Beryllium Background < 300 Background |
Cadmium 10/5p 5 4 or Background F < 560 80 or Background |
Calcium 0o Background 395,000BE Background
Chromium 39 50/100p 100 100 (3) 30) 27,300 2,000 (3) !
Cobalt <10 Background < 4,000 Background
Copper 20 1,000s 1,300 1,000 F 2.500B 20,000 |
Iron 12,000 300s Background 2,960,000 Background !
Lead 1 50 0 5.0 or Background F 19,000 Background ’
Magpesium 1,300 Backg round 290,000 Background !
Manganese 350 503 Background 30,700 Background I
Mercury 3 22p 2 2 200 Background i
Nickel 32 Background F 8,800 Background |
Polassium 1,800 Background 162,000B Background \
Selenium <1 10/50p 50 Background 20 60 Background
Silver <5 100s Background 0.1 < 1,000 Background |I
Sodium 1,700 150,000 58,000 Background |.
Thallium < 300 Background 100 Background |
Vanadium <3 Background 5,500 Background !
Zinc 27 5,000 1,000 F 9,100 20,000 |

Source: Michigan Department of Natural Resources (Amended Draft 6/22/90) and Jobn Tatum and Company (September 10, 1991).
tes:  SDWA = Safe Drinking Water Act; MCL - Maximum Cogtaminant Level; MCLG - Maximum Contaminant Level Goal: s = secondary MCL;
p - proposed with effective date of July 30, 1992; and F - formula requires bardness value. For organics: B = identified in sasociated lab blank; J - estimated
below quantitation limit. For inorganics: B - estimated below quantitatioa limit; E - estimated due to interfercace. (1) Assumed pH = 7.0 to calculate
value for pentachloropbenol. (2) TRPH was detected at a maximum of 79 mg/kg. TPH was detected at a maximum of 65 mg/kg. (3) Values arc for Chromium VI.
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This ARARs search considered the following federal and State laws and regulations:

Resource Conservation and Recovery Act (RCRA)
40 CFR Parts 260-279

Toxic Substance Control Act (TSCA)
40 CFR Parts 702-799

Clean Water Act (CWA)
40 CFR Parts 104-140

Safe Drinking Water Act (SDWA)
40 CFR Parts 141-149

Underground Storage Tank Regulations (UST)
40 CFR Part 280

Superfund Amendments and Reauthorization Act (SARA) /1/
40 CFR Parts 300-370

Endangered Species Act (

Wilderness Act

Michigan Water Resources Commissio%t 245
Michigan Safe Drinking Water Act 399
Michigan Hazardous Wg Management Act 64
Michig derground Storage Tank Act 423
Michigan Environmental Responses Act 307

Michigan Wetland Protection Act 203

4.4.1 Chemical-Specific ARARs

Chemical-specific ARARs address federal and state cleanup standards as they pertain to the
compounds and media in which they have been identified in the remedial investigation at the
former installation. Chemical-specific ARARs may also be addressed if remedial activities
involve the storage, treatment and disposal of hazardous compounds.
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RCRA has established criteria by which solid wastes are classified as hazardous. Although
RCRA is not an ARAR at this time, it may become applicable if solid waste is removed from
the former installation. In such a case, waste would need to be characterized for ignitability,
corrosivity, reactivity and toxicity characteristic leaching procedure (TCLP) compounds. If
wastes exceed criteria established by RCRA for any of these characteristics, the waste would
be classified as a RCRA hazardous waste. Criteria are established in 40 CFR Chapter 261
Subpart C. TCLP criteria are presented in Table 4-3 for reference use during solid waste
removal, should such action become necessary.

TSCA establishes limitations on concentrations of polychlorinated biphenyls (PCBs) in soil.
Current EPA regulations stipulate that if soil beneath the spill site, in an unrestricted area,
contains more that 10 parts per million (ppm) of PCBs, excavation is necessary. PCB
analysis was completed during the Stage 1 or 2 investigations but no detections wer
recorded. Tg
Under the SDWA the EPA has established primary drinking wate dards. These
regulations establish health-based standards for public water systa;m/s and specify maximum

contaminant levels (MCLs) and MCL goals (MCLGs) for organic and inorganic compounds.
A list of current MCLs and MCLGs is presented ig Table 4-2.

The Michigan Water Resource Commission Act (Act 245) which establishes nondegradation
of groundwater in usable aquifers 14{1/19,% the following, "the quality of groundwater in all
usable aquifers shall not be degraded from local background groundwater quality as a result
of a discharge".

The Michigan Environmental Response Act (307) includes cleanup standards that are more
restrictive in some cases than the SDWA. Michigan Type B draft cleanup standards are
presented in Table 4-2. Michigan Type B cleanup standards for Total Petroleum
Hydrocarbons (TPH) in respective media are presented in Table 4-2.

4.4.2 Location-specific ARARs

Location-specific ARARs apply to the storage, treatment and disposal facilities and to the
environmental impact of permitted releases. Location-specific ARARs may be pertinent if
known endangered species are in contact with contaminated soils at the site. Several bird
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Table 4-3
Summary of Toxicity Characteristic Contaminants and Regulatory Levels
Former Air Force Airfield and Bomarc Missile Site
Raco, Michigan

Contaminant Regulatory
Level (mg/L)"

Arsenic 5.0
Barium 100
Benzene 0.5
Cadmium 1.0
Carbon tetrachloride 0.5
Chlordane 0.03
Chlorobenzene 100.0
Chloroform 6.0
Chromium 5.0
o-Cresol 200.0°
m-Cresol 200.0*
p-Cresol 200.0"
Cresol 200.0"
2.4-D 10.0
1,4-Dichlorobenzene 7.5
1,2-Dichioroethane 0.5
1,1-Dichioroethylene 0.7
2,4-Dinitrotoluene 0.13°
Endrin 0.02
Heptachlor (and its hydroxide) 0.008
Hexachlorobenzene 0.13%
Hexachloro-1,3-butadiene 0.5
Hexachlorosthane 3.0
Lead 5.0
Lindane 0.4
Mercury 0.2
Methoxychlor 10.0
Mehtyl ethyi ketone 200.0
Nitrobenzene 2.0
Pentagifordphenol 100.0
Pyridirje 5.0°
Selenil 1.0
Silver 5.0
Tetrachloroethylene 0.7
Toxaphene 0.5
Trichloroethylene 0.5
2,4,5-Trichlorophenol 400.0
2,4,6-Trichlorophenol 2.0
2,4,5-TP (Silvex) 1.0
Vinyl chloride 0.2

*The regulatory level equals the chronic toxicity reference level times 8 dilution/attenuation factor (DAF) of 100, unless
otherwise noted.

*If o-, m-, and p-cresol concentrations cannot be differentiated, the total cresol (DO26) concentration is used. Note that
D026 was added to the final rule for this purpose, but is not a new constituent.

*The quantitation limit (i.e., five times the detection limit) is greater than the calculated regulatory level; thus, the
quantitation limit becomes the regulatory lavel.

Source: 55 FR 11804 and 11815-118186.
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species are known to nest in areas at the site. An endangered species search will be
conducted to identify siting at the former installation. Human health may be impacted if
downgradient water wells are affected as a result of site conditions.

Other location-specific ARARs may become valid during the feasibility study phase of the
investigation if wastes or contaminated material are removed from the site, or if wastes are
treated and/or disposed at the site. Potential ARARs at the site may include wetland or flood
plain status under the Michigan Wetland Protection Act.

4.4.3 Governing ARARs for Determining Whether Remediation is Necessary at a Site
After reviewing potential ARARs and discussing applicable laws for determining cleanup

levels in Michigan, it became clear that the ARAR most directly affecting cleanup levels at

the former installation was Michigan Act 307. Administrative Rules for the Michi
Environmental Response Act (1982 PA 307, as amended) are the final result of a jprocess

which began in February 1989. Public hearings were first held in May 1989, and on a

revised version of the proposed rules in October 1989. The final ¥€Trsion was approved by

the Joint Committee on Administrative Rules on May 24, 1990. [Act 307 rules became

effective on July 11, 1990. The rules establish procedures which will guide the cleanup of
contaminated sites in Michigan. The rules address following:

Part 1 - general provisions;~definitions; applicability
Part 2 - site identificatiof, ({sting and de-listing

Part 3 - funding OF,

Part 4 - alternate water supplies use

Part 5 - nse activities

Part 6 - gﬁon of the remedial action

Part 7 - Eleanup criteria

Part 8 - site assessment scoring system

Part 7 of the rules was used in this investigation to determine whether site remediation would
be necessary. In Part 7 of Act 307, three types of cleanup criteria are established: type A,
B and C. A combination of types may be used at a single site to determine acceptable
remedial action as given in Rule 299.5705 (3). Type A, B and C criteria are evaluated in
this report to determine whether compliance is attained when a remedial alternative of "no
action" is selected.
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Type A criteria are attained when constituents detected are below background concentrations
or when constituents detected are below method detection limits (Rule 299.5707). The
majority of analytes were below method detection limits. As a result, compliance with type
A criteria was attained for those analytes not detected above method detection limits. For
those constituents that were detected above method detection limits, type B criteria were
applied.

Type B criteria are attained when the degree of cleanup provides hazardous substance
concentrations that do not pose an unacceptable risk on the basis of standardized exposure
assumptions and acceptable risk levels (Rules 299.5709 and 299.5715). Type B criteria are
specified for surface water, air, soils, and groundwater in an aquifer. These criteria are
discussed below.

Type B criteria for surface water are attained when hazardous substance concentfations in
groundwater do not naturally discharge to surface water at levels exceeding Iimitslestablished
by Michigan Act 245. Constituent concentrations detected in groyndwater are compared to
Act 245 surface water protection limits in Table 4-2. As indicatéd; all constituents detected
in groundwater are below Act 245 criteria. As a result, compliance with type B criteria for
surface water is considered attained. A

below concentrations established b

quantitatively in this report because air quality data was not collected at the sites investigated.

However, emission hazardous substances at levels exceeding air quality criteria is not
stallation because concentrations detected in subsurface soils were

Type B criteria for air quality are ned when hazardous substances emitted from a site are
ichigan Act 348. Air quality criteria are not evaluated

likely at the forme:
relatively low. In addition, future plans for the former installation allow for its use as a
recreational and training facility only. As a result, compliance with type B criteria for air
quality is considered attained.

Type B criteria for soil are attained when concentrations in soil do not exceed the following:

® levels required to protect surface water;

® Jevels required to protect against unacceptable risk through inhalation of
contaminants in, or released from, soil;
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® levels required to protect aquifers from the effects of contaminants in soil;

® levels required to protect against unacceptable risk through direct contact with
contaminants in soil; and

® levels required to protect uses of soil as a resource.

No surface water bodies are situated within one mile of the former installation and surface
water runoff is expected to be minimal due to the permeable nature of surface soils at the
site. In addition, compounds detected at the former installation were at relatively low
concentrations. As a result, levels to protect surface water from constituents in soils are
considered attained.

As described above and in the BRA, constituents detected in subsurface soils at the site are
not expected to exceed Act 348 air quality criteria and are not likely to pose an ﬁmceptablc
risk under current or future use scenarios. As result, levels required to protect against
unacceptable risk through inhalation of contaminants in, or released from, soil au*cl considered

attained. F

To assure that constituents in soil do not pose a threat of aquifer contamination, the
concentration of the hazardous substance in soil is o)ac below that which produces a
concentration in leachate that is equal to the highest of the groundwater criteria. Leachate
testing 1is not required to demonstraéczompliance if the total concentration of a hazardous
substance in soil does not exceed 20 times the criteria specified for groundwater in an aquifer
(see below). Maxi concentrations of the constituents detected in soil at the former
installation are pre in Table 4-2. Concentrations are compared to criteria that is 20
times the groundwater criteria. If criteria for dermal or resource protection are lower than
the 20 times the groundwater criteria, these values are substituted as the soil type B cleanup
criteria. If compliance with type B criteria for soils was not attained, type C criteria was
applied.

Type B criteria for groundwater in an aquifer are attained when:

® the concentration of the hazardous substance in an aquifer does not exceed the
lowest of the following:
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- for a carcinogen acting by a threshold or a nonthreshold mechanism, the
concentration which represents an increased cancer risk of 1 in 1,000,000
calculated according to procedures given in Rule 299.5723. These
concentrations have been calculated for many constituents by the Michigan
DNR and are provided in Table 4-2 as type B cleanup criteria for
groundwater.

- for a hazardous substance which is not a carcinogen, a genotoxic teratogen, or
a germ-line mutagen, the concentration which represents the human life cycle
safe concentration calculated according to the procedures in Rule 299.5725,
except as given in the two following requirements. These concentrations have
been calculated for many constituents by the Michigan DNR and are provided
in Table 4-2 as type B cleanup criteria for groundwater.

- for a hazardous substance which has a secondary maximum contaminant level,
that level. Secondary maximum contaminant levels are provided in Table 4-2.

- for a hazardous substance which imparts adverse aesthetic characteristics to
groundwater, the concentration which is documented as the taste or odor
threshold or the concentration below which appearance or other aesthetic
characteristics are not adversely affected. When these levels are less than the
criteria listed above, they become the type B grom}dwater cleanup criteria
listed in Table 4-2.

® The point of exposure is considered at g@point in the aquifer. In this report, the
point of exposure for constituents in groundwater was assumed to be at the
location where the constitient was detected.

® For groundwater not in an aquifer, type B soil cleanup criteria shall be applied.
Groundwater at the site is considered to be in an aquifer because the groundwater
bearing is a geological formation capable of yielding a significant amount of
groundwater to wells in the vicinity of the site. This is verified by the use of
groundwater in the glacial deposits as a domestic and agricultural water supply in
the vicinity of the former installation. As a result, this groundwater criteria is not
considered applicable at the former installation.

Maximum concentrations of the constituents detected in groundwater are summarized in
Table 4-2. If concentrations exceeded type B cleanup criteria for groundwater, type C
criteria were applied.

. Type C cleanup criteria are attained when the degree of cleanup provides hazardous
substance concentrations that do not pose an unacceptable risk on the basis of a site-specific
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risk assessment (Rule 299.5717). In general, type C criteria are attained when an RI report,
BRA, and EA show no adverse consequences of constituents detected in affected media in the
event no further remedial action is implemented.

By applying type B criteria first, the majority of constituents detected were removed from
further study in the RI, BRA, and EA. A focused evaluation of contaminant fate and
transport and risk assessment can be performed for those constituents not in compliance with
type B criteria to determine whcther compliance with type C criteria is attained. As
expected, non-compliance with type B criteria generally results in non-compliance with type
C criteria. However, in some cases, compliance with type C criteria is possible even though
compliance with type B criteria cannot be attained. This is primarily the result of the highly
protective nature of type B criteria.

4.5 Comparison of Detections with ARARs

The site-specific reports in Appendix A compare each of the constituents detected in soil and
groundwater at a given site with type B cleanup criteria. The folloWing paragraphs
summarize findings of these comparisons.

4.5.1 Underground Storage Tanks C-1 and

Chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, and phenanthrene were well below
type B cleanup criteria for soil. Aesult. cleanup of soils at the site will not be necessary
for these constituents. Type B criteria for pentachlorophenol have not been established by
Michigan. As a result, this compound is assessed further in Sections 5.0 and 6.0 to evaluate
potential risks assodiated with PCP in soils at the site. No constituents were detected in
downgradient water*samples.

4.5.2 Transformer Pad

TCA was detected in soil well below type B cleanup criteria. Type B cleanup criteria have
not been established for TRPH. However, the type B cleanup level for TPH has been
established at 100 milligrams per kilogram in soil. TRPH was detected at the site. TRPH
concentrations can be compared to TPH criteria because TRPH is a measure of total
petroleum hydrocarbons and includes those compounds that would be detected during TPH
analysis. As a result, TRPH concentrations are expected to be higher than TPH
concentrations. Since TRPH concentrations in soils collected at the transformer pad were
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below the TPH cleanup criteria, compliance with type B criteria is considered attained for
TRPH at the site. No constituents were detected in downgradient monitoring wells. Based
on these results, further remediation at the transformer pad does not appear necessary.

4.5.3 Background Boring

PCE, TCA, phenanthrene, pyrene and chrysene concentrations detected in soil samples
collected at the site were well below type B cleanup criteria for soils. No constituents were
detected in the groundwater sample collected downgradient of the background boring
location. Based on this information, remediation at the background boring is not considered

necessary.

4.5.4 Underground Storage Tank B-1

Acenapthene, fluoranthene, pyrene, benzo(b)fluoranthene, benzo(a)pyrene, and ?
concentrations detected in soil samples collected from the site were well below type B
cleanup criteria for soils. No constituents were detected in the groundwater samplie collected
at the site. As a result, further remediation at the site is not con?ide'red necessary.

4.5.5 Sludge Drying Bed

Toluene, xylene and chloroform concentrations detefé\gd in soil samples collected at the site
were well below type B cleanup criteria for soil. .E/hromium and lead were detected above
background concentrations in soil samples collected at the site and above type B criteria.
Chromium and lead are assessed fi Irth r in Sections 5.0 and 6.0 to determine the risk posed
by the presence of these constituents in soil at the site. Lead was detected above type B
cleanup criteria for ndwater. This constituent is also assessed in Sections 5.0 and 6.0.

4.5.6 Wastewater Treatment Lagoon

Pentachlorophenol was detected in soil at the wastewater treatment lagoon. As described in
Section 4.5.1, a type B cleanup level has not been established for this compound.
Pentachlorophenol is assessed further in Sections 5.0 and 6.0 to evaluate potential risks
associated with its presence in soils at the site. TCE was detected in the groundwater
samples collected from the deep well downgradient of the wastewater treatment lagoon.
Concentrations do not exceed type B cleanup criteria.
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4.5.7 Fuel Depot

TPH was detected in soils at the site well below type B cleanup criteria. In addition, no
constituents, excluding potential laboratory or field contaminants, were detected in
groundwater samples collected at the site. Based on this information, further remediation of
the site is not considered necessary.

4.5.8 Underground Storage Tank C-4

Soil samples were not collected at the site during Stage 1 and Stage 2 investigations. TRPH
was detected in soil at the site above the type B cleanup criteria for TPH during tank
removal. No constituents were detected in the groundwater sample collected downgradient of
the site. As a result, groundwater remediation is not necessary. Further investigation of
soils at the site may be warranted, but the Michigan Department of Natural Resources should
be consulted for the final determination. {

¢
p
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5.0 Contaminant Fate and Transport

Results of the site physical characteristics, source characteristics, and extent of contamination
analyses are typically combined in the analyses of contaminant fate and transport. A
contaminant fate and transport analysis can include an evaluation of the potential routes of
migration, contaminant persistence, and contaminant migration. Information resulting from
the contaminant fate and transport analysis is used in the BRA and EA to characterize the
risk associated with constituents detected in environmental media at a site. As discussed in
Section 4.0, many of the constituents detected at the former Air Force Airfield and Bomarc
Missile Site are below Michigan Act 307 type B cleanup criteria. These constituents are not
assessed in this contaminant fate and transport analysis.

Constituents that exceed type B cleanup criteria or constituents that could not be evaluated
under type B criteria due to the absence of cleanup levels are evaluated in the following
section and in the BRA and EA in Section 6.0. In addition, Appengix A provides site-
specific information. F,

5.1 Constituents Considered in the Contaminant Fate and Transport Analysis
Section 4.0 describes the comparison of constituenzgetected at sites at the former Air Force
Airfield and Bomarc Missile Site with Michigan Act 307 cleanup criteria. The following
constituents were identified above typé B cleanup criteria and are considered in the

contaminant fate and transport analysis and in the BRA and EA:

L] Pentachhenol (PCP)
® Chromiug

® [ead

5.2 Contaminant Fate and Transport Analysis for Selected Compounds

PCP was detected below the quantitation limit at 69 and 78 micrograms per kilogram in
samples collected from 5 and 25 feet below surface at UST C-1. PCP was not detected in
other samples collected at the UST C-1/C-2 site. PCP was also detected in one soil sample
collected at the wastewater treatment lagoon. The sample was collected from a depth of 25
feet and had a PCP concentration of 300 micrograms per kilogram. PCP was not detected in
any of the groundwater samples collected at the former installation.
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PCP is used in manufacturing insecticides, algicides, herbicides, and fungicides. It is also
used as a wood preservative and can be found in air, water, and soil as the result of
agricultural runoff or its use in wood preservation.

PCP is relatively soluble and may be expected to migrate to groundwater over a period of
time. However the concentration would be decreased by degradation, attenuation, and
dilution during transport through vadose zone soils to groundwater. Concentrations at the
water table would thus be lower than the concentration detected in soil at 25 feet. PCP was
detected at relatively low concentrations in soil, below the quantitation limit, and if or when
it reaches groundwater it is not expected to do so in significant concentrations.

Chromium was detected above type B criteria for hexavalent chromium in soil samples
collected at the wastewater treatment lagoon and at the sludge drying bed. Hexavalent
chromium was not analyzed because Act 307 criteria had not been promulgated Eﬁﬁe time of
proposal acceptance for this project. Chromium was detected at a maximum concentration of
21.1 milligrams per kilogram in a sample collected from the sludge drying bed and at a
maximum concentration of 27.3 milligrams per kilogram in a santgpre collected from the
wastewater treatment lagoon. The background concentration of chromium in soil at the
former installation is estimated to be approximately/1.5 milligrams per kilogram. The mean
concentration for chromium in sand in the Michigan”Glacial Lobe which includes the former
installation is 5.5 milligrams per kilog}am and the 95% confidence level concentration is
estimated to be 16.1 milligrams per kilogram (DNR, 1991). From this information, it is
evident that chromium concentrations at the wastewater treatment lagoon exceed background
levels. However, ytider normal conditions, chromium is relatively immobile in soils and
would not be easil,&ched to groundwater. Chromium was not detected above type B
criteria in any of the groundwater samples analyzed for inorganic constituents. As a result,
chromium concentrations detected at the site may be within acceptable levels.

Lead was detected at a maximum concentration of 19 milligrams per kilogram in a 25 foot
soil sample collected from the sludge drying bed and at a maximum concentration of 11

micrograms per liter in the groundwater sample collected downgradient of the sludge drying
bed.
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The background concentration of lead measured at the former installation was 0.78
milligrams per kilogram for soil and less than 5 micrograms per liter for groundwater. The
mean concentration for lead in sand in the Michigan Glacial Lobe is 16.3 milligrams per
kilogram and the 95% confidence level concentration is estimated to be 37.1 milligrams per
kilogram (DNR, 1991). As indicated, lead in soil at the sludge drying bed may be within
acceptable limits even though lead exceeds background concentrations at the former
installation. Under normal conditions, lead is relatively immobile in soils and would not be
easily leached to groundwater.

The detection of lead in groundwater may be the result of past site uses since lead was
detected above background concentrations in soil at the sludge drying bed.

Section 6.0 evaluates the risk associated with the presence of pentachlorophenol, chromium
and lead in soil, and the presence of lead in groundwater to determine whether reéfnediation is
necessary at the site.

Further testing may be necessary to determine whether lead and éfr‘omium in soil will leach
to groundwater at unacceptable levels. The Michigan Departmerr]t of Natural Resources
should be contacted to determine whether concentraftons of lead and chromium in soil are
present at unacceptable levels. If additional soil sfalx{pliing is required, samples should first be
analyzed for hexavalent chromium to-determine whether type B cleanup levels for hexavalent
chromium in soils are attained. If type B criteria are attained for hexavalent chromium, no
further assessment of chromium wim necessary. Otherwise, soil samples should be
analyzed for the 1 d chromium using the toxicity characteristic leaching procedure
(TCLP). See Ap x AS5.0 and A6.0 for site specfic information at teh sludge drying bed
and wastewater treatment lagoon, respectively.
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6.0 Baseline Risk Assessment

Goals. This section comprises the Baseline Risk Assessment (BRA) and Environmental
Assessment (EA) for the former Air Force Airfield and Bomarc Missile site. The primary
goal of this section is to use selected data to conduct a quantitative risk assessment for human
health exposure. Chemical data to be included in this section is based on the ARARs
analysis provided in section 4.0.

This section presents the rationale and methodology used to estimate whether the suspect
contaminants at the identified sites present excess risk to human or environmental receptors.
Excess risk will be assessed for current and potential future use of facility land assuming "no
further action" is carried out. Existing information on the location of rare, threatened and
endangered species is used to conduct a qualitative environmental assessment. /l/

To carry out the BRA and EA this section will proceed as follows:

® identify exposure pathways,
® characterize potential receptors,

® develop a conceptual model which incorporates source, release, pathway and
receptor analysis,

® evaluate pathways for viability (i.e., is a path to the receptor complete and
reprcspjve of "real world" conditions).

® evaluat€ data provided for use in the BRA and EA, and

® conduct exposure assessments on viable pathways.

A review of source areas, contaminants of concern, and release mechanisms is provided in
Sections 4.0 and 5.0. Information contained in these sections is used in this BRA and EA.

6.1 Identification of Exposure Pathways
The identification of exposure pathways is accomplished by characterizing mechanisms that

may transport chemical constituents to various environmental media. Exposure pathways are
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typically evaluated in the following order: air, surface soil, surface water and groundwater.
Once the constituent is in an environmental media, it can be evaluated for its potential to
expose humans or environmental receptors. The conventional routes of human exposure to
contaminants in environmental media at the exposure point are inhalation, ingestion and
direct contact (dermal exposure). Routes of human exposure at the former facility
correspond to the following pathways:

® Inhalation of airborne contaminants (particulate or vapors).
® Ingestion of food and water or incidental ingestion of soil.

® Direct contact (dermal exposure) with soil, sediment or watcr.

Exposure pathways for ecological receptors are considered when contaminants reach surface
water or sediment. Surface water and sediment are primarily responsible for ftﬁa)::hain
contamination due to impact on macro and microinvertebrates. It is not within thl: scope of
this section to evaluate the impact for ecological receptors. This js-hot practical due to the
low levels of contaminants at the site and the lack of specific data”on kind, numbers and
species of local fauna. The EA is limited to a discussion of potential impact and therefore a

review of critical habitat and species of concern.

6.1.1 Current and Future Land-Use

Evaluation of pathways require the evaluation of current and future exposure scenarios that
include accessibility to the site. Potential on-site occupational exposures could occur during
excavation or othestruction activity that disturbs soils. Currently, land at the former
facility is leased byvd testing company that uses runways for motor vehicle and tire testing.
The property is also used recreationally for hunting and hiking. Construction of buildings is
unlikely to occur. The military and National Guard occasionally conduct training exercises
at the former facility. Roger Jewel of the U.S. Forest Service stated that future use within
the facility is unlikely to be different than current use. Residential development will not
occur except in special circumstances. For example, residential development of the national
forest is only allowed within 1/4 mile of a public roadway intersection if there is existing
housing.
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6.1.2 Specific Pathways

Ambient Air. Exposure via release to ambient air may occur when a receptor inhales
volatile emissions or particulates released from contaminated soil. Surface soils can be
mobilized by wind erosion, vehicular traffic, or soil disturbance.

Contaminated groundwater can also release volatile compounds to air, especially during
domestic use, when used for showers.

Surface Soil. Surface soil can be a source of exposure through volatilization of VOCs,
airborne particulates or soil ingestion. Ingestion is primarily a concern for small children.
Ground Water. Ground water is used in the surrounding rural area for residential use.
Exposure pathways are domestic use of ground water including ingestion, bathirig{and
showering, irrigation of vegetable gardens, and laundering of clothing. Exposure could

occur through inhalation of volatilized constituents, ingestion of \?étables and by dermal
contact.

Surface Water. Surface water can be a pathway fa‘ ingestion of water, consumption of
fish, dermal contact during swimming or wading, /and inhalation of vapors off-gassing from

the water. Ingestion is a minor rout€ And is primarily limited to occasional swallowing of
water while swimming. ./<n

6.2 Characteriz of Potential Receptors
Potential receptors ¥T contaminants at the former facility are human receptors that work at

the site or live in the vicinity, and ecological receptors.

6.2.1 Human Receptors

Potentially exposed populations at the former facility can be described in terms of current
land use and future land use. Current land use is primarily national forest with some use by
leasees, and the military as described above. Receptors to be considered for present and
future use are residents outside the boundaries of the facility, recreational users of the former
facilities grounds, military personnel, and leasees of the grounds.
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In order to present a conservative assessment that is protective of human health and the
environment, "worst case” exposure assessments were calculated. If risk is not present under
worst case conditions, it is logical to conclude that no further action is needed at the facility.

6.2.2 Ecological Receptors

Ecological receptors to be considered are local flora and fauna. The primary areas of
interest are nearby streams. The EA includes the latest available information on critical
habitat, local wildlife, and rare, threatened and endangered species.

6.3 Source - Pathway - Receptor Model

Constituents in soil and groundwater are a potential source for human and biotic receptors,
provided a pathway and exposure route exist. As shown in Figure 6-1 and 6-2, contaminants
could reach potential receptors via one or more of the following mechanisms:

¢ Dust and/or volatile emissions into the air. Release of VOCs from the soil
surface to air is a possibility due to the presence of VQCs. Potential receptors
of VOCs are primarily the leasee or recreational usefs.

® Infiltration or percolation of surface contaminants into ground water. There is a
potential for soil contaminants to migrdte through the vadose zone to ground
water. Groundwater is currently us r residential use beyond the property
line. The facility production well is hot used for consumption by the leasee.

® Discharge of groundwgtes to surface water. Aquatic biota may ingest or absorb
constituents carried to’surface water and deposited in sediments. Predators may
be ex to biomagnified constituents.

@ Directledntact with constituents in soil. The potential for direct contact with

surface soils is a possibility for workers and recreational users of the property.
A worst case assessment will be conducted by assuming child exposure to soil.

6.4 Evaluation of Pathways for Viability
6.4.1 Ambient Air

Ambient air can be impacted by volatile emissions or via soil particulates suspended by wind,
vehicles or construction activity. The primary source of these impacts are surface soils.
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Since surface soil data was not collected during the RI, a reasonable assessment of this
pathway cannot be made.

6.4.2 Surface Soil

Surface soil is a viable pathway for occupational and recreational users of the former facility.
Occupational exposures via dust inhalation may occur to employees of the tire testing
company that leases part of the facility. Surface soil data was not collected for the RI.
However, the Contamination Evaluation Study by Envirodyne collected near-surface samples
from 2-4 feet. Exposure to soil via ingestion has a much greater potential for human health
impact than inhalation of particulates or volatiles. Therefore, the Envirodyne data is used by
default to evaluate the soil pathway.

6.4.3 Surface Water

Because local streams are not utilized for a swimming on a routine basis, and siffCe such use

is not likely in the future, the assessment does not consider humans as potential réceptors via
sediments or surface water. However, an assessment of the potential for impact to wildlife is
logical. Fish can bioconcentrate semi-volatile compounds such arﬁentachlorophenol.

Surface water does not exist within the property. rder for surface water to be a viable
pathway, a mechanism must exist for soil or groufidwater contaminants to reach surface
water. There is a lack of well-deﬁPed site drainage patterns, and the nearest stream is
Sullivan Creek, which is 3/4 mile from the south end of the airfield. Samples were not
collected from surface water for this investigation. Chemicals detected in groundwater were
compared to MD rface Water Criteria in Section 4.0, above. Most of the chemicals
detected were presgnt’at levels lower than the criteria. The status of some chemicals is in
doubt because the sample detection limits were higher than the criteria. This is true for
pentachlorophenol, PCBs and silver. The maximum level of chromium detected in a
monitoring well, 39 ug/L, exceeds the surface water criterion of 3 ug/L for chromium (VI).
Unfortunately, the scope of work for the RI included only one water sample for metals. But
it should be noted that chromium was detected in only one of ten samples analyzed in the
Contamination Evaluation Study, and that detect was in one part of a split sample.

Due to the degradation and dispersion of contaminants which can occur over time and
distance, impacts to surface water are judged to be unlikely. Due to the lack of data, the
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surface water pathway was not selected for inclusion in the risk assessment. However, it
appears that potential for impact is slight.

6.4.4 Groundwater

Future use within the property will not include residential development, camp grounds or
other uses involving placement of wells for potable water. However, residential use of
groundwater occurs at private homes beyond the property line. Therefore groundwater is a
viable pathway.

6.5 Data Evaluation (General)

The purpose of this section is to review the analytical database and evaluate data for its
applicability and representativeness for the purposes of quantitative risk assessment. This
section supplements the discussion of ARARs and selection of constituents of concegn found
in Section 4.0. /r"'

6.5.1 Soil Samples

Contaminants that are relatively water soluble were detected at e depths but not at others
in soil samples. Water soluble contaminants would be expected to leach downward with

percolating water. Therefore, these constituents were, evaluated as potential artifacts of
sampling and analysis.

According to the Risk Assessment gjancc for Superfund, Volume I, Human Health
Evaluation Manual (EPA 1989a), non-detects should be considered together with positive
detections if a che is likely to be present based on site history. A review of chemicals
relevant to site histdry is found in Section 4.0. If a chemical is not detected above the
detection limit in any environmental media at a site area (i.e., fuel depot or missile site
complex) the chemical was eliminated from the assessment.

6.5.2 Groundwater Samples

Except for common laboratory contaminants (discussed below) there were few monitoring
well samples which contained contaminants. Only one well installed for Stage 2, MW14,
was sampled for metals. Groundwater samples from the Contamination Evaluation Study
contained few detects.
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6.5.3 Selection of Chemical of Concern

6.5.3.1 Evaluation of Qualified Data
The IT Analytical Services (ITAS) Laboratory assigned data qualifier codes to sample results
as follows:

J - The compound is present below the detection limit, and the value is
estimated

E - For inorganic chemicals, indicates the value is estimated due to matrix
interference.

U -  Compound was analyzed for but not detected.

B -  For organic compounds, the analyte was found in the laboratory k, as
well as in the sample. For inorganic constituents, the concentrations was
less than the contract required detection limit.

The EPA recognizes acetone, 2-butanone (methyl ethyl ketone), methylene chloride, toluene
and the phthalate esters as common laboratory contaminants. For "B" qualified organic data,
the analytical results for these contaminants were validated by multiplying the amount of
chemical in any blank by a factor of ten. If the C?Lnéntration in the sample is not greater
than this value, it is eliminated from further consideration. Other B qualified data was
validated by multiplying the level iﬁg blank by 5. Data validation is presented in Table
6-1.

6.5.3.2 FrequenQ)f Detection

In some instances, it is appropriate to eliminate a chemical from the assessment based on
frequency of detection. A chemical can be eliminated if it is detected infrequently in one or
two environmental media and if there is no reason to believe the chemical may be present.
For example, bis(2-ethylhex])phthalate (BEHP) was detected in soil sample BI-SB05-109 at
71,000 ug/kg. The compound is a common laboratory contaminant but this single sample
result was not eliminated by data validation at this concentration. The chemical is associated
with plastics and landfills and is unlikely to be present in or around a fuel tank. It is likely a
result of sample handling or collection and is therefore not included in the risk assessment.
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Table 6-1

Validation of Analytical Data

Former Air Force Airfield and Bomarc Missile Site
Raco, Michigan

Volatile Organic Compounds (ug/g) Max. Validation Validation |
Concent. Level (a) Level (b)

Acetone 11 110 -~
2-butanone 6 J 60 -~
2-hexanone 8 J - 40
Methylene Chloride 3 J 30 -
4-methyl-2-pentanone 6 J “3- 30

| :

Semivolatile Organic Compounds (ug/L) P i

r !

bis(2-ethylhexyl)phthalate 4730 J 4300 --
Chrysene . 26 J - 130
Phenanathrene /X 65 J - 325
Benzo(a)anthracene il 30 J - 150
2-methylnaphthalane _~ 450 - 2250
Naphthalene -\ 140 J - 700

D

Note: J = Below Method Detection Limit, Estimated Value

a Validation level for common laboratory contaminants is 10 times the maximum level in any blank.
b Validation level for other compounds is 5 times the maximum level in any blank.
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6.5.3.3 Laboratory Contamination

Field samples were contaminated with styrene due to a chemical spill at the ITAS laboratory
in Cincinnati. It is evident that styrene vapor permeated sample bottle septums. Based on
site history there is no reason to believe that styrene would be found at the former facility.
Therefore, styrene detections are excluded from the data set for this assessment. A common
laboratory contaminant, 2-butanone, was also detected in samples that were contaminated
with styrene. The former is also considered an artifact and is excluded from further
consideration.

Another potential laboratory contaminant is carbon disulfide. Carbon disulfide was found in
a sample, in a sample duplicate and in a field rinsate at RG-3-MWO03 for Stage 2. Levels
were comparable in all three analyses (46, 48, and 48 ug/l, respectively). In IT’s judgement,
it is highly unlikely that this level would be found in a field rinsate. In additio:,jp project
managers have noted that this compound has shown up in other samples analyzed by the
ITAS Cincinnati laboratory where the compound’s presence could not be explajneli by site
history. For example, carbon disulfide was detected in surface soil-at 14 ppm during the
investigation of a light house facility on an island in Lake Huron{” Although carbon disulfide
is not recognized by EPA as a common laboratory contaminant, it is used as an extractant
during industrial hygiene analyses. The ITAS Cin rr}nati does include industrial hygiene
analyses in its services. Based on our professiona.%gement, carbon disulfide 1s a
contaminant that was present in thesample jars or was introduced during sample handling
and is not present in environmenml.}'gédia at the former facility. Therefore, the compound is
eliminated from further consideration.

Chloroform is also Q&nstjment that is unlikely to be present as detected at the facility. For
example chloroform was detected in a soil sample collected from a depth of 5 feet.
Chloroform has a vapor pressure of 160 millimeters of mercury at 68 degrees Fahrenheit and
would have escaped to the atmosphere over time. Chloroform, like carbon disulfide, has
appeared as an anomaly in field samples from other projects analyzed by ITAS Cincinnati.
Based on these considerations, chloroform is eliminated from the quantitative risk
assessment.
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6.5.3.4 Contaminants of Concern

According to EPA guidance, once data is validated and compared with background, a list of
chemicals of potential concern is developed for use in the quantitative risk assessment. The
number of chemicals to be included was reduced by ARARs analysis in Section 4.0. The
contaminants of concern for soil exposure are pentachlorophenol, mercury and lead. The
contaminants for groundwater are lead and mercury.

6.6 Exposure Assessment

6.6.1 Exposure Assessment - Soil

Estimated Chemical Intake. Pathway analysis indicates that the identified sites are not a
restricted area for local residents. For noncarcinogens, an exposure scenario was selected
that is used to evaluate risk at industrial sites (EPA 1989b). This scenario was chosen
because it presents a relatively extreme exposure and is therefore an upper—bouni[::timate of
health risk:

A child with an average body weight of 16 kg visits th;e site 50 times a year over a

5 year period, and ingests 200 mg of soil per visit. Absorption of chemical in the
intestines is assumed to be 100 percent. 5

The dose ingested over the exposulﬁriod is estimated by the following equation:

C,x IR x K x FI x EF x ED

QDL =
BW x AT

CD]; = chronic daily intake in milligrams per kilogram per day (mg/kg-day),
C, = chemical concentration in soil (mg/kg),

IR = soil Ingestion Rate (200 mg/site visit),

K = soil conversion factor (1 kg/10° mg),

FI = Fraction Ingested or soil ingestion absorption factor (1.0 unitless),

EF = Exposure Frequency (50 visits/year),

ED = Exposure Duration: 5 years

Where:
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BW = Body weight, child, (16 kg) and
AT = Averaging time, 250 days.

Maximum contaminant Jevels detected were used for C,. The result for chromium (VD isa
CDJ; of 3.06 x 10°. The CDI, for the other chemicals is shown in Table 6-2.

Dermal exposure is not evaluated for two reasons: absorption factors for selected chemicals
is low or negligible, and the ingestion scenario selected is sufficiently conservative to be
protective of human health.

6.6.2 Exposure Assessment - Groundwater

Pathway analysis indicates that domestic use of groundwater from private wells is a valid
concern. In order to conduct a worst-case assessment, maximum levels of consti ts in
monitoring wells were used in the exposure assessment. If the estimated risk using these
concentrations is slight, it is logical to conclude that potential risk beyond the property line is
not a concern. Due to degradation and dispersion of constituents.iri the aquifer, levels at the
property line could be expected to be lower by an order of magnitude.

For groundwater ingestion, the following algorith?&\used.

CDIi=waIRxEFxRQ

W x AT
Where:

CDI; = Chronic Daily Intake via ingestion in mg/kg-day
C, = Concentration in groundwater

IR = Ingestion Rate (2 liters per day)

EF = Exposure Frequency (365 days/yr)

ED = Exposure Duration (30 years)
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