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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The United States Army (U.S. Army) has prepared a remedial investigation (RI) for Stratford Army
Engine Plant (SAEP) to characterize the nature and extent of contamination and evaluate potential
risk to human health and the environment attributable to the Site. In October 1995, SAEP was
placed on the Base Closure and Realignment (BRAC) list, known as BRAC 95. U.S. Army BRAC
properties must be investigated to determine the nature and extent of environmental contamination.
The environmental investigation, and evaluation of potential remedial alternatives, at the SAEP
facility are being conducted pursuant to the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), the National Contingeney Plan, and Executive Order
12580.

Site History

SAEP is located in Stratford, Connecticut, on the Stratford Point peninsula adjacent to the
Housatonic River in the southeast comer of Fairfield County. SAEP was formerly a government-
owned, contractor-operated facility. The U.S. Army owns the land and the buildings and has
responsibility for the jurisdiction, control, and accountability of SAEP. SAEP consists of
approximately 78 acres of improved land with 52 buildings, paved roadway, parking lots and
grounds. Included in the improved land are an estimated 15.7 acres along the Housatonic River
where fill was placed over tidal flats during the early development of SAEP. An estimated 2 acres
of this property comprise a Causeway constructed in the 1930’s to provide access to the river
channel. There are also approximately 49 acres of riparian rights consisting of tidal flats and river
channel.

SAEP has a long industrial history and was used to develop, test, and manufacture aircraft and
engines, and other aerospace products, for 65 years. From 1929 until 1948 the plant was used to
manufacture aircraft. The earliest buildings were constructed in 1929 for the Sikorsky Aircraft
Corporation. The plant was expanded during World War II to accommodate mass production.
During this time the shoreline was extended to provide land area for new buildings. The plant was
idle from 1948 until 1951. From 1952 until it closed in 1997 the plant was used to produce
reciprocating aircraft engines, nose cones for intercontinental ballistic missile re-entry vehicles, and
turbine engines for both commercial and military applications.

The manufacturing of turbine engines required the use of oils, solvents, plating solutions, fuels and
other chemicals. Industrial operations included machining; -electrochemical machining;
electroplating; corrosion prevention; degreasing; painting; and engine testing. Support activities
included maintenance, storage of raw materials and wastes, industrial wastewater treatment, and
waste recycling/recovery. Most of the wastes generated at SAEP resulted from production
operations at Buildings B-2 and B-10. Wastes were also generated as a result of engine and engine
component testing at Buildings B-16 and B-19; research and development at B-3; raw materials
testing at Buildings B-3, B-6, B-7, and B-58; and vehicle maintenance at B-9.
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EXECUTIVE SUMMARY

The high volume manufacturing of turbine engines and spare parts at SAEP required the use of oils,
solvents, plating solutions, fuels, and other chemicals. Industrial operations included machining,
electrochemical machining, electroplating, corrosion protection, degreasing, painting, and engine
testing. Support activities included maintenance, storage of raw materials and wastes, industrial
wastewater treatment, and waste recycling/recovery. Most of the wastes generated at SAEP
resulted from production operations at Buildings B-2 and B-10. Wastes were also generated as a
result of engine and engine component testing at Buildings B-16 and B-19; research and
development at B-3; raw materials testing at Buildings B-3, B-6, B-7, and B-58; and vehicle
maintenance at B-9.

Geology and Hydrogeology

The ground surface at SAEP is relatively flat with elevations below 10 feet mean sea level.
Buildings and pavement cover most of the site. Surficial deposits consist of glacial outwash,
alluvium, silt and fill. Fill is found at the surface throughout most of the site. A silt deposit
underlies the fill that typically consists of dark organic fine silts with very fine sands, which are
occasionally clayey. The thickness of the silt layer varies from as much as 30 feet adjacent to the
Dike at the north end of the facility, to nonexistent toward the interior of the facility. Alluvium and
outwash deposits underlie the fill and silt. The alluvium consists of sand with clay, silt, and
cobbles. Glacial outwash beneath the alluvial, and above the bedrock surface is a fine to medium
sand with some silt. Bedrock ranges in depth from about 49 feet to 184 feet bgs.

Groundwater at SAEP is shallow and occurs at depths ranging from approximately 5 to 8 feet bgs.
Groundwater flow in the shallow portion of the aquifer is generally from west to east and southeast
toward the Housatonic River. The horizontal gradient in the vicinity of Building B-2 is relatively
flat (0.0001 ft/ft), but increases near the Dike to the northeast (0.002 ft/ft). The estuarine silts act as
a low permeability boundary to groundwater flow in this area resulting in the increased gradient.
Groundwater flow in the deeper portions of the aquifer is from also west to east. Vertical gradients
indicate slight upward to neutral gradients from deep monitoring wells screened on top of bedrock,
to shallower wells. Horizontal gradients increase significantly in the deep aquifer in the area of
Building B-19. These steep gradients are attributable to hlgh bedrock elevations in this area with
the attendant lowered transmissivity of the overburden aqulfer

The estimated horizontal groundwater velocity ranges from near zero ft/year beneath Building B-2,
to 255 ft/year near the tidal flats. The higher velocities occur in the more permeable sections of the
overburden deposits. The average discharge rate of the overburden aquifer to the Housatonic River
through the length of the Dike is estimated to be approximately 10,500 ft*/day.

Remedial Investigation Activities

The RI has been a multiphase effort. The Phase I and Phase II RI reports were completed in 1993
and 1996, respectively. When SAEP was placed on the 1995 BRAC list the focus of the site
characterization shifted to a comprehensive investigation that would allow for property transfer.
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EXECUTIVE SUMMARY

For BRAC sites an EBS is prepared to determine the suitability to lease or transfer BRAC property.
The EBS, which was completed in 1996, concluded that several areas have known or potential
environmental contamination caused by past operations.

Supplemental RI activities were conducted between 1998 and 2002, and included sampling and
analysis of soil, soil vapor and indoor air, groundwater, surface water, sediment and biota. A human
health baseline risk assessment was performed to provide an assessment of the potential health risks
associated with current and possible future land use exposures to chemicals at the site in the
absence of any remedial action. A baseline ecological risk assessment was conducted to
characterize potentially exposed ecosystems that may be at risk, and to identify biological
populations that represent potential receptors therein. A Draft RI report was prepared in 2000,
which included results from the 1998-1999 sampling. This RI Report summarizes all environmental
data collected between 1992 and 2002. A summary of the RI findings is presented below.

Over 500 soil samples were collected from locations throughout the site during the RI field
investigations. In soil, contaminants detected include chlorinated solvents, fuel-related volatile
organic compounds (VOCs), polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons
(PAHs), total petroleum hydrocarbons (TPH), and metals. Soil analyses indicated the majority of
the soils exceeding Connecticut Department of Environmental Protection (CTDEP) Remediation
Standard Regulation (RSR) criteria occur in the fill in the vicinity of the Dike, and in soils beneath
the former Chromium Plating Facility. Several organic and inorganic constituents were detected
above CTDEP RSR criteria, but the locations and distribution do not indicate any continuing
significant source areas for the observed widespread VOC groundwater contamination.

The groundwater investigations used a combination of direct-push sampling and monitoring well
sampling to identify the nature and extent of the groundwater plumes and monitor concentrations
within the plumes. In groundwater, chlorinated solvent contamination is widespread. Compounds
detected include 1,1,1-trichloroethane (1,1,1-TCA), 1,1-dichloroethane (1,1-DCA), 1,1-
dichloroethene (1,1-DCE), tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene
(cis-1,2-DCE), and vinyl chloride. Groundwater concentrations exceed I/C VC for groundwater
and the surface water protection criteria (SWPC). TCE concentrations exceeding 100,000 pg/L
define Hot-spot Nos. 1 and 2, and 1,1,1-TCA concentrations exceeding 100,000 pg/L define Hot-
spot No. 3. At Hot-spot No. 1, total chromium and hexavalent chromium concentrations up to
950,000 pg/L. were detected. Lower concentrations of volatile organic compounds have been
identified in shallow groundwater (e.g., with 15 feet of the ground surface) near the Tidal Flats and
across the Main Site. Consequently, the majority of groundwater samples have been collected at
depths greater than 15 feet from ground surface. In shallow groundwater, the elevated
concentrations of TCE and chromium are co-mingled, and, therefore, the TCE and chromium
plumes were evaluated together as a single exposure point. The Main Site groundwater exposure
point represents the area of groundwater that is not within the defined plume areas or the Tidal
Flats.

In 2001, twenty-eight piezometers were installed in the Tidal Flats along the Dike to delineate
shallow groundwater. In order to obtain chemical and hydrologic information in the tidal sediments
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as well as the deeper outwash sediments, a series of piezometers were placed in the tidal flats in
May 2002. VOC concentrations in the piezometers along the Dike exceed applicable criteria.

Impacts to the shallow (zero to 10 feet bgs) groundwater in the near shore Tidal Flats appears
limited to the chlorinated solvents TCE, cis-1,2-DCE, and vinyl chloride, which were detected only
in groundwater immediately adjacent to the Dike. The source of these chlorinated VOCs appears to
be the unsaturated zone soils and shallow groundwater on the facility side of the Dike associated
with the former Hazardous Waste Storage Areas, Building B-19 solvent spills(s), and other isolated
releases. Free product, or light non-aqueous phase liquids (LNAPL), consisting primarily of fuel-
related compounds is present on the water table along the facility side of the Dike between the
former Hazardous Waste Storage Area and the Oil Abatement Treatment Plant. Fuel-related
LNAPL is also present between Buildings B-34 and B-16 (associated with activities at the former
B-34 Fuel Storage Area), as well as in monitoring well LW-5S (located 150 feet southeast of the
Chemical Waste Treatment Plant, B-18).

Groundwater downgradient of the site does not appear to be impacted by VOCs, indicating that the
VOCs are being naturally attenuated and/or transport times have not been sufficient for the higher
concentrations of VOCs beneath the main portion of the facility to reach the area beneath the Tidal
Flats. Reducing conditions measured in groundwater near and north of the Dike may be stimulating
reductive de-chlorination of the TCE to cis-1,2-DCE and vinyl chloride. Concentrations of 1,1-
DCE and vinyl chloride in groundwater near the eastern property boundary in the vicinity of
Building B-19 exceed their respective I/C VC. )
The mobility of the highly soluble hexavalent chromium, present at SAEP as the chromate ion, is
limited by reducing conditions present beneath, and around the perimeter of, the former Chromium
Plating Facility. Reduction of hexavalent chromium to trivalent chromium, which has far lower
solubility, has retarded the mobility of hexavalent chromium groundwater contamination.

Chemical transformations also limit the migration of the chlorinated solvents 1,1,1-TCA, PCE, and
TCE in groundwater. It has been documented that these analytes degrade through processes of

‘natural attenuation. 1,1,1-TCA will abiotically degrade to 1,1-DCE, and biotically to 1,1-DCA and
chloroethane; and PCE degrades to TCE, which then may degrade to dichloroethene. It is widely
observed that cis-1,2-DCE is the preferential form of dichloroethene resulting from PCE and TCE
degradation, and correlations between TCE/1,2-dichloroethene concentrations at SAEP support this
assumption. It appears the 1,1-DCE concentrations present at SAEP have resulted from abiotic
degradation of 1,1,1-TCA, which correlates spatially with 1,1-DCE concentrations.

Soil vapor analyses indicated that 1,1-dichlorethene and TCE were detected beneath the site at
concentrations exceeding the CTDEP industrial/commercial (I/C) volatilization criteria (VC).
These soil vapor exceedances are limited to the area beneath Buildings B-2, B-10, and B-12, and
the distribution of soil vapor exceedances is, in general, consistent with groundwater contamination
by the same VOCs. However, the concentration of VOCs in groundwater exceeding the VC VC is
more widespread than exceedances of I/C VC for soil vapor.
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Sampling of indoor air has occurred in 10 buildings at SAEP that are above VOC plume areas.
Sampling has been performed monthly since September 1999 and is scheduled to continue through
2003. As of July 2002, 27 rounds of indoor air samples had been collected. Sampling locations
were selected based on the potential for human exposure at a given location/building, and whether
there have been any substantial trends in analyte concentrations.

Surface water and sediment samples were collected from the Tidal Flats, Marine Basin, and the
Outfall 008 Drainage ditch during RI activities in 1992, 1994, and 1999. VOCs, semivolatile
organic compounds, PCBs and metals were detected in surface water and sediment samples. There
are no RSR criteria for surface water and sediment, so the evaluation of chemical contamination
was based on the results of the risk assessment. The detection of chromium near QOutfall 8 was the
only location where future remedial action is anticipated.

Risk Assessment

The Human-Health Baseline Risk Assessment (HHBRA) was conducted to characterize health
risks at the site in accordance with U.S. Environmental Protection Agency (USEPA) performance
standards for nisk characterization. The HHBRA included hazard identification, exposure
assessment, toxicity assessment, and risk characterization. Hazard indices (HIs) less than 1 are
generally interpreted by USEPA to be indicative of acceptable risk for non-cancer effects associated
with chemical exposure. The USEPA guidelines indicate that the total excess lifetime cancer risk
due to exposure to the chemicals at the site, by each complete exposure pathway, should not exceed
a range of 1E-06 to 1E-04. The Connecticut RSRs may require remediation when the cumulative
excess lifetime cancer risk of 1E-05 is exceeded.

Based on the current land use, the HHBRA considered exposure to the following human
populations: SAEP employees, including administrative staff, maintenance workers, and security
guards (at the Main Site); employees at leased buildings, including administrative staff and
industrial workers (at the Main Site); visitors (at the Main Site); and recreational visitors (at the
Marine Basin)

Based on the anticipated future land use, the HHBRA considered exposure to the following human
populations: commercial/industrial employees, including commercial workers (e.g., office work),
and industrial workers (e.g., manufacturing work); recreational visitors; recreational anglers and
shellfishermen; commercial anglers and shellfishermen; construction workers; and utility workers.

For each receptor group, the following exposure areas were evaluated: Main Site/Commercial Area;
Former Chromium Plating Facility; Proposed Recreational Area; and the South Lot. For the
recreational receptors, the tidal flats, Marine Basin and Outfall 8 were also considered as exposure
areas. For all receptors, future use of the facility for residential development was considered
implausible; the HHBRA incorporates the assumption that a land use restriction will be in place to
prevent use of the Site for residential development without prior evaluation of such use.
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The following paragraphs present a summary of the HHBRA findings.

The results of the HHBRA indicate that health risks associated with potential exposures to chemicals of
potential concern (COPCs) in indoor air and soil under the current land use conditions are below an HI of
1 (highest HI = 0.05), and are within the USEPA cancer risk range (highest cancer risk = 8E-06). Cancer
risks in soil are attributable to arsenic and PAHs.

The results of the HHBRA indicate that health risks associated with potential exposures to COPCs
in indoor air and surface soil under possible future commercial/industrial land use conditions are
below an HI of 1 (highest HI = 0.9), and are within the USEPA cancer risk range. The cumulative
cancer risk in the proposed recreational area and South Parking Lot exceed 1E-05 (i.e., risks exceed
the CTDEP risk threshold). The unacceptable risks are attributed to exposure to surface soil
containing PAHs and arsenic in these areas. Since the PAH and arsenic concentrations also exceed
the CTDEP Remediation Standard Regulation Direct Exposure Criteria, the need to evaluate
remedial alternatives for most areas is driven by the RSR criteria.

The results of the HHBRA indicate that health risks for a construction worker engaged in indoor
work or outdoor excavation work under possible future land use conditions do not exceed an HI of
1 (highest HI = 1), and are within the USEPA and CTDEP cancer risk range (highest cancer risk =
3E-06). The substantial contributors to non-cancer risk are 1,1,1-TCA in groundwater and
chromium evaluated as hexavalent chromium in soil.

Since RSRs are not available for surface water and sediment, the results of the HHBRA are
important for the future recreational land use where there is exposure to surface water and sediment.
Risks associated with potential exposures to COPCs in surface water, sediment, and groundwater
(groundwater applicable to Tidal Flats only) under future recreational use conditions at the Tidal
Flats, Marine Basin, and Outfall 008 Drainage Area are within the USEPA and CTDEP cancer risk
range (highest cancer risk = 1E-05). The estimated HI value for future recreational use (wading) at
the Outfall 008 Drainage ditch exceeds a value of 1 (highest HI is 4) under the assumption that
chromium detected in ditch sediments is present as hexavalent chromium. It is likely that the total
chromium in the sediments is in the trivalent form because of the anaerobic conditions in this
medium; under that assumption, the HI for potential recreational exposures to sediments at the
Outfall 008 Drainage Ditch would be below a value of 1.

The results of the HHBRA indicate that risks associated with ingestion of finfish, ribbed mussels,
and oysters associated with recreational angling under hypothetical future conditions exceed an HI
of 1 and/or the USEPA cancer risk range. Health risks associated with consumption of biota taken
from the Tidal Flats are higher than risks associated with consumption of biota taken from the
Marine Basin. However, risks associated with recreational consumption of finfish and ribbed
mussels taken from the Site are less than or equal to risks associated with recreational consumption
of finfish and ribbed mussels at background locations. Based on available information, it does not
appear that frequent recreational finfishing or shellfishing has occurred at the Tidal Flats or Marine
Basin. Moreover, in order for sport fishing to occur at these areas to an extent that could permit a
person to be exposed to biota in a manner consistent with the exposure assumptions used to
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estimate risks, the shellfish and finfish population densities in these areas would need to improve
considerably.

The results of the HHBRA indicate that risks associated with hypothetical future commercial
angling for finfish and commercial shellfishing are generally within the USEPA cancer risk range
and below an HI of 1. The results of the HHBRA indicate that ingestion of finfish and oysters at
the Tidal Flats exceed an HI of 1 and/or the USEPA cancer risk range, but risks associated with
surface water and sediment contact, and consumption of other biota (finfish at the Marine Basin and
ribbed mussels at the Marine Basin and Tidal Flats) are within USEPA risk management criteria.
Risks associated with consumption of finfish and ribbed mussels taken from the Site are less than
or equal to risks associated with consumption of finfish and ribbed mussels at background
locations. Based on current trends in aquaculture, commercial fishing is unlikely to occur at the
Tidal Flats or Marine Basin in the future. Moreover, in order for commercial fishing to occur at
these areas to an extent that could permit a person to be exposed to biota in a manner consistent
with the exposure assumptions used to estimate risks, the shellfish and finfish population densities
in these areas would need to improve considerably.

The Baseline Ecological Risk Assessment (BERA) was conducted to characterize ecological risks
at the site in accordance with USEPA performance standards for risk characterization. The BERA
included a problem formulation, analysis (exposure assessment and effects assessment), and risk
characterization. The BERA indicates that risks to macroinvertebrates are present in the Outfall
008 Drainage Area, but acceptable at other locations. Risks to other ecological receptors are
generally acceptable in all areas evaluated. A summary of ecological risk characterization is
presented below.

The results of the BERA indicate that there is no significant risk to macroinvertebrates in the Tidal
Flats. Although there is a possible shift in the benthic community assemblage, the overall richness
and abundance are not affected. However, the results of the sediment toxicity tests and benchmark
comparisons did not indicate any particular analyte responsible for the observed effects, and
observed effects may be due to habitat differences or other non-chemical stressors.

The results of the BERA indicate that there is a potential risk to macroinvertebrates in the Outfall
008 Drainage, due to inorganics (barium, chromium, and copper) and Aroclor-1260 in sediment.
The Outfall 008 Drainage represents a physically disturbed habitat of lower ecological value than
the surrounding Marine Basin and Tidal Flats.

The results of the BERA, particularly the sediment toxicity test results, benthic community results,
and the comparison of tissue concentrations to CBRs, indicate that there is no significant risk to
macroinvertebrates in the Marine Basin.

The results of the BERA indicate that there is no significant risk to forage fish inhabiting the Tidal
Flats or Marine Basin. Tissue concentrations are comparable to tissue concentrations from
reference locations. Although there are some elevated concentrations in sediments, tissue
concentrations are similar to those from reference areas. In addition, species observed at these
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locations are typical of those that would be expected; the presence of juveniles and fish in breeding
condition are indicative of a healthy fish community.

The results of the BERA indicate that there is no significant risk to semiaquatic birds (represented
by the black duck, great blue heron, and sandpiper) that may forage at the Tidal Flats and Marine
Basin. At Outfall 008, however, chromium concentrations in sediment may pose a risk to these
species if they frequently forage at this location. Given the limited habitat quality at Outfall 008,
this is considered unlikely.

As a result of concentrations of contaminants exceeding applicable CTDEP RSR criteria and
indications of potential risk from the HHBRA and BERA, several media at SAEP have
contamination that will require evaluation in the Feasibility Study (FS). Media and contaminants in
the areas identified as not meeting CTDEP and USEPA criteria will be evaluated during the FS
process.
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SECTION 1

1.0 INTRODUCTION
1.1 PURPOSE OF REPORT
Remedial Investigation

The Stratford Army Engine Plant (SAEP or the Site) was formerly a government-owned,
contractor-operated facility located in Stratford, Cormecticut. The United States Department of the
Army (U.S. Army) owns the land (approximately 124 acres), the buildings, and some of the former
production equipment at SAEP. The U.S. Army has responsibility for the jurisdiction, control, and
accountability of SAEP.

In October 1995, SAEP was placed on the Base Realignment and Closure (BRAC) list, known as ,
BRAC 95. Pursuant to the Defense Base Closure and Realignment Act of 1990 (P.L. 101-510), the
BRAC Environmental Restoration Program mandates that environmental contamination on U.S.
Army BRAC properties be investigated and remediated, as necessary, prior to disposal and reuse.

This Remedial Investigation Report presents the results of the BRAC facility remedial investigation
at SAEP. This chapter provides an overview of the remedial investigation, reviews the history of
the facility and the project, and introduces the contents and organization of the rest of this
document.

Scope of Investigation

For BRAC 95, the Environmental Restoration Program begins by conducting an Environmental
Baseline Survey (EBS), which describes the environmental condition of the property. The survey is
used to determine the suitability to lease or transfer excess BRAC property. The U.S. Army
Environmental Center (USAEC) contracted the EBS to ABB Environmental Services, Inc. (ABB-
ES). The EBS was completed in December 1996.

The next step in the Environmental Restoration Program is preparation and implementation of a
Remedial Investigation Work Plan (RIWP) and the implementation of a remedial investigation RDH
for SAEP. The U.S. Army Corps of Engineers (USACE) contracted the preparation of the RIWP to
URS Greiner Woodward Clyde (URSGWC), formerly Woodward-Clyde Federal Services, under
Contract Number DACW41-96D-8014, Task Order 0011. URSGWC completed a Draft RI Report
in September 2000. USEPA Region 1 comments were received in December 2000, and CTDEP
comments were received in November 2001. As a result of these comments, the Army contracted
Harding ESE, A MACTEC Company (Harding ESE), under Contract Number DAAM-02-97-D-
005, Delivery Order 007, to perform supplemental remedial investigations and revise the RI report.
Supplemental soil and groundwater investigations were conducted from November 2001 through
June 2002. Harding ESE has also been implementing an ongoing indoor air sampling program at
SAEP since September 1999.
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SECTION 1

This Draft RI Report contains significant portions of text, as well as some tables, figures, and
appendices, directly from the URSGWC Draft RI Report (URSGWC, 2000); however, the report
has been re-organized and revised to include additional environmental data collected since
September 2000. |

The overall goal of the RI is to characterize the nature and extent of contamination at SAEP and
evaluate potential risk to human health or the environment attributable to the Site.

Through RI activities, the following project goals and questions are addressed:

» Define Site physical features and characteristics;

» Determine the physical, chemical, and toxicological characteristics of the wastes;
« Determine the nature and extent of source areas;

» Evaluate fate and transport pathways; and,

»  Characterize risk to current and future exposed human/biotic populations.

The RI is the primary source of data to support the development of a baseline risk assessment
(BRA), which is included as part of the RI Report. The RI data and BRA will be subsequently used
in the feasibility study (FS) to develop, evaluate, and select the appropriate response alternatives
based on effectiveness, technical feasibility, and cost.

1.2 REPORT ORGANIZATION

Tﬁe RI Report is broken down into four volumes:

Volume I Table of Contents, Text and Tables

Volume IT Figures

Volume Il  Appendices A through K on CD-ROM (viewable in Adobe® Acrobat
Reader): CD-ROM located at the end of Volume I

Volume IV Appendices L through Y on CD-ROM (viewable in Adobe® Acrobat
Reader): CD-ROM located at the end of Volume II

1.3 SITE BACKGROUND
1.3.1 Site Description

The Stratford Army Engine Plant Facility is located in Stratford, Connecticut, on the Stratford Point
peninsuia in the southeast comer of Fairfield County. The facility property lies on the borders of
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SECTION 1

the Bridgeport and Milford United States Geol\ogical Survey (USGS) Quadrangles. Latitudinal and
longitudinal coordinates of the SAEP are approximately 41° 10’ North and 73° 07° West. The
location of the SAEP is shown on Figure 1-1.

SAEP consists of approximately 124 acres, of which about 76 acres are improved land and 48 acres
are riparian rights. (A riparian right is a right of access to, or use of, the shore, bed, or land on the
bank of a natural watercourse.) The 76 acres of improved land consist of 49 buildings, paved
roadway and grounds, and five paved parking lots. Included in the improved land are an estimated
10 acres along the Housatonic River where fill was placed over tidal flats during the early
development of SAEP. The 48 acres of riparian rights property consist of Tidal Flats of the
Housatonic River. An estimated 2 acres of this property comprise a Causeway constructed in the
1930s to provide access to the river channel. A site map is provided as Figure 1-2.

The SAEP property is currently zoned light industrial. Since 1929, the SAEP Site has been used for
the development, manufacture, and assembly of aircraft or engines. A discussion of historical
operations at SAEP is provided in Subsection 1.3. Access to SAEP is restricted with a perimeter

fence and security guards. Boaters, fishermen, and shellfishers could potentially access unrestricted
Tidal Flats within SAEP property.

Future land use at the Site has been the subject of intensive study by the SAEP Local
Redevelopment Authority (LRA). As reported in "SAEP Redevelopment Plan and Implementation
Strategy and Homeless Assistance Submission," the preferred land use plan developed by the LRA
includes the development of approximately 800,000 square feet of building space for office,
research and development, and "flex space." In addition, 100,000 square feet of museum space and
almost 16 acres of park (recreational) land along the Housatonic River waterfront are proposed
(SAEP LRA, 1997). The Town of Stratford proposed land re-use is identified in Figure 1-3. A
final decision regarding future use of the Site has not yet been attained.

1.3.2 Adjacent Land

SAEP is bounded by a paved parking lot and wetlands to the north; the Housatonic River to the
east; an open field, a drainage channel, and small commercial businesses to the south; and hangar
buildings, the Sikorsky Memorial Airport, several small businesses, and Frash Pond to the west.

Historically, land in the SAEP vicinity was used for agricultural and residential purposes. At
present, local agricultural activities are minimal. In the past, the primary agricultural (aquaculture)
activity in the area involved growing oysters in shallow waters of the Housatonic River. Oysters
were seeded in areas of the Housatonic River in the spring, collected in the fall, and placed in Long
Island Sound to mature. Oyster seeding in this area is not currently conducted (LaParl, 2002).

Land in the vicinity of SAEP is zoned light industrial, business, commercial, or residential. There
are several businesses located west of Main Street, across from SAEP, including a small strip mall,
several gas stations, and a restaurant.
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SAEP is located about 3/4-mile southeast of Johnson Junior High School and Birdseye School.

Recreational facilities in the area include Short Beach Park %-mile to the southeast of SAEP, and
nearby public wildlife areas, including Nells Island and the Great Meadow Salt Marsh across the
Housatonic River from SAEP. Short Beach Park had over 80,000 users reported for the year 1991.

1.3.3 Local Demographics

The Greater Bridgeport Regional Planning Agency's population census of Stratford was 49,389
people in 1990. Slow population growth has been a trend in Stratford for nearly two decades;
however, the Connecticut Office of Policy and Management anticipates a declining growth rate for
Stratford through the end of the century, with a population projection of 48,650 for the year 2000,
and 45,800 for the year 2010 (W-C, 1991).

The age of the population in Stratford is older than the state average. The town's median age in
1980 was 38.2, compared to 32 for the State of Connecticut. The Connecticut Office of Policy and
Management anticipates the median age of Stratford to be 45.7 by the year 2010. Nearly 23 percent
of Stratford's population had reached age 60 by 1980, compared to the state average of 17 percent.

The population of Stratford represents various races and nationalities. More than 8 percent of the
1980 population in Stratford was non-white. This compares closely to a non-white population of
9.9 percent for the State of Connecticut (W-C, 1991).

1.3.4 Facility History

The SAEP was a government-owned, contractor-operated facility. The U.S. Department of the
Army (DA) owns the land, the buildings, and any remaining equipment at the SAEP. The U.S.
Army has responsibility for the jurisdiction, control, and accountability of the SAEP.

SAEP is currently idle. Allied Signal most recently operated SAEP under a facilities contract with
the U.S. Army. Allied Signal manufactured and tested turbine engines, primarily for the U.S.
Army. Allied Signal also produced turbine engines at SAEP for the United States Department of
the Navy (U.S. Navy), for foreign military sale and for commercial use. Prior to October 28, 1994
Textron Lycoming operated the facility.

The SAEP Site has been used for development, manufacture, and assembly of aircraft or engines
since 1929. The plant history has been categorized into the following periods:

1929 to 1939: Sikorsky Aero Engineering Corporation developed and manufactured seaplanes at
the Stratford plant.
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1939 to 1948: Chance Vought Aircraft located its operations at the Stratford plant in 1939, and the
company became known as Vought-Sikorsky Aircraft Division. Sikorsky developed the helicopter
and left the plant in 1943 because of overcrowding. Chance Vought developed the "Corsair" for the
U.S. Navy, and mass produced Corsairs during World War II. Chance Vought vacated the Stratford
plant in 1948.

1948 to 1951: The Stratford plant was idle.

1951 to 1976: The U.S. Air Force procured the Stratford plant in 1951 and named it Air Force
Plant No. 43. The Avco Corporation (AVCO) was contracted by the Air Force to operate the plant.
AVCO manufactured radial engines for aircraft in the 1950s, and developed and manufactured
turbine engines, primarily for aircraft, in the 1960s and 1970s.

1976 to Present: The plant was transferred from the U.S. Air Force to the U.S. Army in 1976. At
that time, the plant was re-named the Stratford Army Engine Plant, although it continued under
AVCO operations. AVCO was contracted by the Army to develop the AGT-1500 engme to power
the Abrams tank. AVCO also developed and manufactured marine and industrial engmes AVCO
merged with Textron in December 1985, and subsequently formed the Textron Lycoming Stratford
Division. The contract for operation of SAEP was transferred from Textron Lycoming to Allied
Signal in 1994. Allied Signal continued to develop, manufactured and test turbine engines at SAEP
for both military and commercial aircraft and land vehicles until 1997. Since the cessation of
Allied Signal operations in 1997, the focus of activities at SAEP has been completion of an
environmental assessment of the Site and evaluating potential Site re-development.

1.3.5 Summary of Historical Tenant Activities and Practices
The following subsections discuss historical tenant activities and practices including:

» Industrial Operations

+ Accumulation and Storage

« Waste Disposal Practices

« Use of Pesticides, Rodenticides, and Herbicides
« Explosives/Ordnance Storage and Use

+ Use of Radiological Materials

Information in these subsections is primarily from the Final Environmental Baseline Survey Report
(ABB Environmental Services, Inc.[ABB-ES], 1996). Industrial operations at SAEP were
terminated in late 1997 and the plant was vacated in August 1998.

1.3.5.1 Industrial Operations. A detailed account of industrial operations, chemical materials
used, and generated waste is provided in the Waste Minimization Study for SAEP (INEL, 1991).
Operational information is also contained in the Installation Assessment of SAEP (ESE, 1981) and
the Final Environmental Baseline Survey (ABB-ES, 1996). Information regarding manufacturing
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operations and chemical materials used prior to the early 1970s is limited. Although manufacturing
processes have changed over the past 60 years, many of the types of chemical products used (e.g.,
acids, hydroxides, oils, solvents, and fuels) at SAEP have not changed significantly over that time
period.

Wastes were informally tracked on an as-needed basis prior to 1985. From 1985 to 1998 SAEP
used a computerized system to formally track wastes; raw materials used by each department were
tracked against total wastes generated (ABB-ES, 1996).

Past industrial operations with potential environmental impact at SAEP may be categorized into the
following processes:

+ machining,

« electrochemical machining (ECM),

+ clectroplating,

« corrosion prevention,

+ cleaning,

o miscellaneous treatments,

» painting, and

« engine testing.

Other operations formerly conducted at SAEP in support of manufacturing included maintenance,
stockpiling and storage of raw materials and wastes, wastewater treatment, and waste
recycling/recovery. Plant operations used a large variety of materials that eventually became waste,
either by degradation of their performance characteristics or by mixing with other materials. A
historical summary of the manufacturing operations at SAEP, including the primary types of
chemicals used during each process, as well as a description of waste generated and the waste's fate,
is provided in Table 1-1.

1.3.5.2 Machining. Machining processes at SAEP included broaching, drilling, grinding, lathing,
stamping, and forging. Most of the machining processes at SAEP were associated with production
work done in B-2. Machining was also done for production of recuperators in B-10, and for
experimental development and testing in B-3 and B-6.

A variety of fluids were used in machining:

+ Cutting oils and coolants were required for many metal working processes to reduce
friction, cool the tool and work piece, and remove metal chips from the working surface.
 Oils, greases, and hydraulic fluids were used to lubricate internal machine parts and for

transfer of hydraulic energy, respectively.
» Penetrants were used to aid in the inspection of finished pieces for hairline fractures and
defects.

Most of the wastes generated by metal working processes at SAEP were associated with coolants.
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Prior to mid-1990, coolants entered the waste collection stream as waste water soluble oil, or as
halogenated solvent waste if the coolant mixed with a solvent such as 1,1,1-trichloroethane (1,1,1-
TCA). The coolants were pumped into vacuum carts, placed in concrete pits north of B-13, and
then pumped into waste oil tanks in the tank farm. After mid-1990, a coolant recycling unit was
used to eliminate this waste collection stream. Coolants continued to enter the waste collection
stream in small amounts because they stick to the metal cuttings. These wastes were discharged
into a steel-lined, concrete pit on the west side of B-13 until 1993. The coolants drained from the
cuttings into a sump, where they were pumped by vacuum cart and transferred into a waste oil tank
at the tank farm. After 1993, the concrete pit on the west side of B-13 has not been used; instead,
cuttings were stored in a covered roll-off container in the north end of B-13 and recycled. The
concrete pit was removed in 1993 (ABB-ES, 1996). Y
Waste lubricating oils, greases, and hydraulic fluids from manufacturing machinery were not major
contributors to the waste collection stream at SAEP. These noncontact fluids were contained in
reservoirs at each tooling machine and were not as prone to contamination by metal chips and dust.
When a fluid was changed, or when there was a leak or spill, it entered the waste collection stream
as waste oil to be recycled.

A fluorescent metal penetrant was used for inspection of machined work pieces for hairline
fractures and other imperfections. Prior to late 1989, penetrant-contaminated wastewater was
reportedly treated on-site at the OATP and the resulting waste sludge was disposed of off-site. In
1989, two separate penetrant wastewater processes were installed. After 1989, wastewater was
continually processed through two 200-pound disposable carbon filters. Processed water was
discharged to the OATP, and the spent carbon filters were recycled off-site.

1.3.5.3 Electrochemical Machining. ECM is a process whereby a metal work piece is placed into
a salt brine bath and then cut using an arc welder. This results in the metal being removed by
dissolution into the ECM brine. The ECM process conducted in B-4 was decommissioned in 1987.
Wastewater from the ECM process had been treated on site at the OATP to recover nickel, and
resulting waste sludges were disposed of off-site in a USEPA RCRA-permitted facility (ABB-ES,
1996).

1.3.54 Electroplating. Electroplating is a process whereby metallic coatings are ionically
deposited on other metal surfaces, typically by the induction of an electrical current to a solution.
Electroplating at SAEP historically included chromium, nickel, copper, and cadmium plating. The
majority of plating was located in the southeast corner of B-2. In addition, the southwest part of B-
3 was formerly used for electroplating. This area of B-3 more recently housed the mainframe
computer for SAEP. A new floor was constructed above the old, and numerous cables were noted
beneath new floor grates during the 1991 site reconnaissance (W-C, 1991).

Cyanide-contaminated wastewater was routed to the cyanide destruction facility (CDF), and from
there to the CWTP. The CDF destroyed cyanide, reducing it to nitrogen and carbon dioxide. CDF
was constructed in 1986, and prior to that time cyanide wastewaters were piped directly to the
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CWTP for treatment. Other plating wastewater was routed directly to CWTP. Chlorinated solvent
wastes from the vapor degreaser were removed by vacuum cart and pumped into the halogenated
waste solvent tank at the tank farm adjacent to Building B-74.

1.3.5.5 Corrosion Resistance. Various surface finishing technologies were used at SAEP to
impart corrosion resistance to metallic surfaces, as follows:

 Aluminum - anodizing, chemical coating, and painting;

+ Magnesium - anodizing, dichromate finishing, painting, and plasma spraying; and

« Steel (various grades) - black oxidation, phosphate finishing, passivation, painting, oil
slushing, and plasma spraying.

» HAE magnesium immersion (no longer in process)

+ Surface finishing was conducted in the southeast corner of B-2.

The anodizing of aluminum and magnesium, and passivation of steel were accomplished by placing
the work piece in an acid bath and imposing an electrical current. This produced an oxide coating
on the metal that is corrosion resistant or provides a foundation for other finishes, such as paint.
The acids entered the waste collection stream as wastewaters that were routed to CWTP and
treated. The other finishes listed above are applied without an electrical current. Chemical coating,
dichromate finishing, black oxidation, and phosphate finishing generate wastewaters that were also
routed to CWTP for treatment.

Surface coatings used included epoxies, enamels, silicones, and zinc chromate primers. There were
three dry paint spray booths near the former Chromium Plating Facility in B-2. The booths were
approximately 4-feet by 4-feet by 10-feet, and were equipped with air filters. Used filters, paint
sludge, and waste thinners were drummed and entered the waste collection stream as hazardous
(ignitable) solid waste, or as non-halogenated solvents.

Painting was apparently the primary finishing process at the plant during the 1940s, when the plant
was used to assemble aircraft such as the Corsair. From 1941 to 1949, paint and waste solvents
from the paint shop were reportedly piped to a septic tank between B-2 and B-3. Most of the paint
used at that time was zinc chromate primer (ESE, 1981).

For temporary corrosion protection, SAEP used blended slushing oil. The slushing oil provided a
thin coating on the metal that could be easily removed for further processing at a later time. Spent °
slushing oil was formerly collected by vacuum cart, discharged into a concrete pit west of B-13, and
pumped to a waste oil tank in the tank farm (adjacent to Building B-34). Following closure of the
concrete pit west of B-13, spent slushing oil was collected by vacuum cart and transported to a
~ waste oil tank in the tank farm (adjacent to Building B-34).

1.3.5.6 Cleaning. Metal surfaces were cleaned before applying a finishing coat. Cleaning was a
necessary part of the electroplating, corrosion prevention, and heat treatment processes in B-2.
Limited cleaning of engine parts was conducted in B-16 in the past. Cleaning products used
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throughout SAEP have included halogenated solvents (1,1,1,-TCA and trichlorotrifluoroethane
(freon) were the only halogenated solvents used at SAEP [SAEP, 1995]) and non-halogenated
solvents, hydroxides, acids, detergents, and abrasives (see Table 1-1).

Historically, halogenated solvents were used as degreasers at numerous locations at SAEP. At one
time, 38 vapor degreasing units were used in B-2 and B-3; 1,1,1-TCA was reportedly the most
predominantly utilized solvent (INEL, 1991). Spent halogenated solvents from the vapor
degreasing units were removed using a vacuum cart and then pumped into a waste solvent tank at
the tank farm (adjacent to Building B-34). Halogenated solvents formerly entered the waste
collection stream from engine cleaning and component testing in B-16 and B-19, and from
maintenance activities in B-9. Non-halogenated organic solvents such as paint thinners, alcohols,
and mineral spirits were used at SAEP. Since the early 1990s, the use of halogenated solvents was
significantly reduced, replaced by non-halogenated solvents and biodegradable aqueous solutions.

Trichlorotrifluoroethane was used in one vapor degreasing unit for wipe and touchup cleaning
(INEL, 1991).

Varsol (a mineral spirit and cold cleaner) was used at SAEP prior to 1985; however, since 1985
cold cleaners have been replaced with a nonphotoreactive aliphatic solvent.

Engine cleaning after testing at Building B-16 was done using an emulsion cleaner. Emulsion
cleaning utilizes an organic solvent, detergent, and water mixture. Spent emulsion wastewater was
collected by vacuum cart and stored in a tank at the tank farm (adjacent to Building B-34). Water
was pumped out and treated at the OATP. Waste oil was sent off site for recovery.

Alkalines and acids were used throughout the electroplating and corrosion resistance processes at
B-2 to prepare the metal surface for the desired finish. When the alkaline or acid solutions were no
longer usable, they were discharged into pipes that drain to CWTP where the wastewaters were
treated.

Historically, wastes from the periodic reverse anodic cleaning process were cyanide-contaminated.
Wastewater from this tank was treated at CDF before going to CWTP. Prior to the construction of
CDF in 1986, cyanide wastewaters were piped directly to CWTP for treatment.

Abrasive blasting and abrasive slurry cleaning using sand, glass beads, and grit was also performed
at B-2. These types of cleaning were used to remove rust or scale buildup and to smooth edges or
other imperfections following machining. Waste from these processes were typically collected by
container and entered the waste collection stream as nonhazardous solid waste. In cases where
contamination by solvents or oils was possible, the waste material was tested before being disposed
off-site.

1.3.5.7 Miscellaneous Processes. Miscellaneous processes at SAEP included coating metal parts
with solid film lubricants, masking, peening, and heat treatment.
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A variety of greases, lubricants and epoxies were used in relatively small quantities throughout
manufacturing and support operations at SAEP.

Masking sealed off areas of a metal work piece during plating or other finishing process. Typical
maskants used in the past at SAEP include wax, lacquer, tape, rubber, and plastic.

Shot peening is a process whereby a metallic surface is subjected to impact, which modifies the
metallurgical properties and smoothes sharp points or edges. Ceramic and glass beads were
typically used at SAEP for shot peening, and wastes generated by this process were containerized
and enter the waste collection stream as nonhazardous solid waste.

Heat treatment of metal parts improves their metallurgical properties. Heat treatment at SAEP was
conducted in Building B-2 next to the boiler room. Prior to heating, the metal parts were cleaned in
various alkaline or acid baths. After cleaning, the metal part was subjected to heat in one of several
furnaces and then quenched in oil or water.

1.3.5.8 Engine Testing. Engines were tested in test cells in Building B-16 and B-6. Engine
testing at SAEP began in the early 1950s. Engine tests ran from several minutes to thousands of
hours, but a typical production test lasted between three and six hours. In addition to engine testing,
some assembly and disassembly of engine parts was performed.

According to personnel interviews, large amounts of solvents were used for cleaning test engines,
including Varsol and 1,1,1-TCA (ABB-ES, 1996). Waste solvents were reportedly discharged into
floor drains of test cells. These drains have been piped directly to the OATP since 1976; however,
prior to that time, the drains ran to an oil/water separator on the west side of B-16 and then to plant
outfalls along the Housatonic River. The iron drain pipes corroded over time, and in 1988 were
plugged with concrete (ABB-ES, 1996).

Emulsion cleaning replaced solvent cleaning of test engines in 1990. Emulsion cleaning wastes
were formerly placed into tanks within a concrete pit west of Building B-13, and then pumped into
waste oil tanks located at the tank farm. Following closure of the concrete pit, wastes were
transported with a vacuum cart directly to the waste oil tanks located at the tank farm. Woaste
oil/fuel and wastewater were allowed to separate in the waste oil tanks, and wastewater was drained
to the OATP for treatment. Waste oil/fuel was disposed of off- site.

Mercury manometers were formerly used at the engine testing facilities in Buildings B-6 and B-16
to measure engine system pressure. Occasionally, a high pressure surge would blow the mercury
out of the manometer tube and onto the ceilings, walls, and floors, and into the floor drains.
Mercury was reportedly handled carefully because of its cost; however, little mercury was
recovered from the described accidental spills (ABB-ES, 1996).

1.3.5.9 Maintenance. General automotive maintenance and repair was performed in Building B-
9. Waste motor oils and other waste fluids (brake fluid, transmission fluid, etc.) were collected in
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sumps, which were pumped daily and transferred to the waste oil tank for later recycling. Vehicle
motors were overhauled in B-12. According to interview information, the maintenance department
at SAEP was responsible for blending oils in B-15, dispensing them to workstations, and collecting
waste oils (ABB-ES, 1996).

1.3.5.10 Accumulation and Storage

Storage Tanks. A summary of the status of current and former aboveground and underground
storage tanks (ASTs and USTs) at SAEP is provided in Table 1-2. Storage tanks at SAEP have
been used to store fuel oil for the boiler; fuel for engine testing; diesel fuel for compressors and
generators; solvents for degreasing and other metal cleaning; water for extinguishing fires; waste oil
and chlorinated waste oil; waste fuels; waste 1,1,1-TCA; and waste volatile solvents (ABB-ES,
1996).

Records indicate that all of the known 43 USTs at SAEP have been removed or abandoned (see
Table 1-2). o

As of December 2002, there are 15 existing ASTs at SAEP (see Tabie 1-2). Of these ASTs, three
contain fuel oil and six are open concrete structures in the vicinity of Building B-18 formerly used
for temporary storage of plating wastewater.

Based on a review of historic photographs and site plans, the majority of aboveground storage tanks
at SAEP were installed on concrete cradles or pads, and tanks were usually surrounded by a
containment berm (W-C, 1991). It is not known if the bottom surfaces of the containment areas
were sealed and maintained to prevent leakage. In the 1970s, an AST located near B-18 was noted
to be resting on cradles with no containment berm; however, observations in 1995 indicated the
tank was contained by concrete dikes.

Storage Areas. The primary chemical storeroom identified in the 1991 PAS and the EBS
investigation was located adjacent to Building B-15. This storage area has concrete floors and
walls, and no floor drains. Chemicals in this area were segregated and stored by chemical type
(ABB-ES, 1996). Oils, solvents, and cleaners were stored inside B-15. Additionally, raw
chemicals formerly were stored in Building B-13, although the specific types and quantities of
chemicals are unknown (SAEP, 1996). Additionally, CTDEP file photos indicate that the areas
adjacent to Building B-13 formerly were used for storage of drums of raw and waste chemicals
(ABB-ES, 1996).

Sulfuric acid, sodium hydroxide, and sodium hypochlorite were formerly stored outside B-70 in 55-
gallon drums. These drums were apparently stored in an uncovered and unbermed area (ABB-ES,
1996).

Another chemical storage area was located next to the former Chromium Plating Facility in
Building B-2. Chemicals in this storage area were segregated into three types: acids, cyanides, and

HARDING ESE

P:\Projects\CBDCOM\SAEP\RI-FS-PP\RIReport\2002RIReport\Text\DraftRIR eport. Doc 52985/2

1-11



SECTION 1 ‘

alkalines. The acids occupied two storage bays, and the cyanides and alkalines occupied a third.
The containers were situated on wood pallets on concrete floors (ABB-ES, 1996).

Flammable materials were stored in Building B-8 on wood pallets or on metal shelves. Barrel racks
in B-8 were surrounded by a concrete containment dike. The floor in this area was covered with
absorbent material and no floor drains were observed in the building.

Batteries, oil, grease, and hydraulic fluid were stored in Building B-9, a maintenance shop area.
The floors in this building are concrete, but there is a hydraulic lift pit and floor drains that lead to
the OATP.

Machining oils and engine oils were stored in 55-gallon drums on metal racks on the east side of
Building B-4. These oils were used in the engine testing and development areas.

Temporary Storage Areas. Since 1990, numerous satellite accumulation areas were established
in various locations at SAEP. Satellite accumulation areas served as temporary storage areas for
small quantities (one to six 55-gallon drums) of waste liquids and/or solids. Several of these
satellite areas did not have containment systems, and storm drains were observed near some of
them. At the time of the publication of the Final EBS Report in 1996, the number of satellite
accumulation areas had been reduced to 27, and were eliminated from service in by 1998 when
facility operations were ceased..

A temporary storage area for 55-gallon drums containing liquid or solid wastes, primarily from
plating processes, was located between the tank farm and Building B-37. Approximately six to 12
drums were normally stored in this area. This storage area served as a staging area for drums that
required testing of contents prior to disposal off site.

1.3.5.11 Waste Dispeosal Practices. Little information regarding specific disposal practices at
SAEP prior to the 1960s has been discovered (ABB-ES, 1996). However, it may be assumed that
disposal practices at SAEP were similar to industry standards at that time, when there was little
public awareness of problems caused by releasing chemicals to the environment.

The primary types of waste generated at SAEP before the 1950s are believed to have been waste
oils, fuels, solvents, and paints. Drains at SAEP were piped directly to outfalls to the Housatonic
River before construction of OATP in 1976, so any materials discharged into drains flowed to the
river. Also, the river received surface runoff, which may have contacted wastes potentially spilled
on the site grounds. Several historical aerial photographs show active discharge from several of
these outfalls into the river (W-C, 1991).

Since 1951, when the plant was taken over by the U.S. Air Force for the purpose of manufacturing
engines, most of the wastes generated at SAEP resulted from production operations at Buildings B-
2 and B-10. Wastes have also been generated as a result of engine and engine component testing at
Buildings B-16 and B-19; research and development at B-3; raw materials testing at Buildings B-3,
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