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EXECUTIVE SUMMARY

This report documents the findings, conclusions, and recommendations developed
during a preliminary assessment of potential sources of environmental contamination at
Plum Brook Station. Plum Brook Station is a Federal government facility administered and
operated by the National Aeronautics and Space Administration (NASA). Plum Brook
Station occupies 6400 acres in Erie County, Ohio near the city of Sandusky.

Plum Brook Station was originally developed as the Plum Brook Ordnance Works
by the U.S. Army in 1941. Activities conducted on the site during the 1940s were the
manufacture of trinitrotoluene, dinitrotoluene, and pentolite for World War Il. NASA’s
predecessor organization, National Advisory Council for Aeronautics (NACA), acquired
the site in the 1950s. Since the late 1950s, the site has been used for research and
development of space propulsion and power systems.

The preliminary assessment was conducted according to United States
Environmental Protection Agency (U.S. EPA) regulations and guidance promulgated under
Comprehensive Environmental Response Compensation and Liability Act
(CERCLA)/Superfund Amendments and Reauthorization Act (SARA) authority, to
determine if there had been any releases of hazardous substances from the facility that
posed a potential threat to human health and the environment. To perform the
assessment, documentation from NASA and a variety of local, state, and federal
government agencies was compiled and reviewed to obtain all available information
pertaining to hazardous substance management at the facility, local and regional
environmental conditions, demographics, and indications of hazardous substance
contamination in and around the facility. Long-time facility employees were also
interviewed regarding their personal recollections of hazardous substance management
practices and historical releases.



In conducting the preliminary assessment, 32 potential sources of environmental
contamination were identified and organized into 14 operable units. Ten potential
sources, comprising 4 operable units, were found to be the sites of documented/verifiable
releases to the environment.

The 14 operable units were evaluated using an abbreviated version of the Hazard
Ranking System (HRS) provided by the U.S. Environmental Protection Agency Region V.

None of the operable units received scores above 28.5, using this system.

The 14 operable units were assigned low, medium, and high priorities for further
investigation. Only Operable Unit 2, Red Water Ponds, was assigned a high priority.
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1. INTRODUCTION

The following report describes and documents the activities performed and
conclusions developed during a preliminary assessment (PA) of potential sources of
environmental contamination at the National Aeronautics and Space Administration
(NASA) Lewis Research Center (LeRC) Plum Brook Station located near Sandusky, Ohio.
This PA was performed under the authority of the NASA Office of Environmental Programs
(OEP). A PA was also conducted for the NASA LeRC facility in Cleveland, Ohio; the
results of which are documented under separate cover.

1.1 Purpose and Scope of the Preliminary Assessment

The scope of this PA was to evaluate the current and past waste management and
hazardous material handling practices at Plum Brook Station, focusing on the activities
conducted by the U.S. Army and NASA. These activities occurred from 1940 through the
present. Through documentation investigations and interviews with current and former
Plum Brook employees, the potential has been evaluated for residual chemical
contamination to the environment at Plum Brook Station. Based on the evaluations, a list
has been compiled of operable units that require further investigation through the
Comprehensive Environmental Response Compensation and Liability Act (CERCLA)
process. A simplified diagram of the CERCLA process showing the relationship between
the PA and further phases is provided in Figure 1-1.

The PA was conducted in accordance with the revised Scope of Work (SOW)
Science Applications International Corporation (SAIC) submitted to NASA LeRC OEP on
March 8, 1991. The specific goals as outlined in the March 8 SOW are as follows:

. Compile and assimilate existing information to identify all potential sources
of environmental contamination;
) Identify sites that require immediate response;
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o Determine if further action is required under CERCLA; and

. Identify data needs and set priorities for follow-up CERCLA actions.

The scope of this PA investigation included existing known facilities and activities,
as well as historical activities, that had the potential for a release (planned or unplanned)
or a known release of CERCLA hazardous substances in reportable quantities.

1.2 Technical Approach to the Preliminary Assessment

The PA involved the collection of existing information and data obtained by the
project team through NASA file searches, interviews with current and former Plum Brook
Station employees, and interviews with state, federal, and local agencies. State, federal,
and local agencies contacted included:

. Ohio Environmental Protection Agency - Northwest District Office
. Ohio Department of Natural Resources

. U.S. Fish and Wildlife Service

. National Oceanic and Atmospheric Administration
. Toledo Council of Governments

. Erie County Health Department

. National Climatic Data Center

. Sandusky Water Treatment Plant

. Erie County Planning Commission

. Erie County Water Department

. Detroit Regional Census Office

. Ohio Data User’'s Center

° U.S. Coast Guard

° Huron Water Department
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° Ottawa County Regional Planning Commission
° Marblehead Water Treatment Plant.

The project was performed in five sequential phases as discussed in the March
1991 SOW, which included:

. Phase | - Initial Planning

. Phase Il - Information Gathering

. Phase Ill - Assimilation of Information
. Phase IV - Data Verification

. Phase V - Report Preparation.

Phase | consisted of the initial project planning, which included a review of readily
available site information to develop a preliminary list of suspected releases and to plan
the overall approach and methodology for the PA. Phase Il involved the actual
identification and acquisition of all available data which had the potential to support the
identification or quantification of a source of hazardous substance release. Data
acquisition activities from NASA sources included:

o Review of operational logs, planning documents, environmental reports,
engineering design and construction reports, shipping/receiving manifests
of hazardous substances, facility drawings, and any other available
documentation which pertained to hazardous materials handling practices;

° Interviews with current and former employees working at Plum Brook Station
(NASA, Sverdup, Garrett Corporation);

° Review of Plum Brook Station Fire Department daily activity logs;

° Review of current and historical aerial photographs of Plum Brook Station
(1937 through 1990).
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Phase Ill involved the assimilation of the information acquired into a comprehensive
picture of the environmental conditions and problems on and around Plum Brook Station.
Data from multiple sources were compared and combined to allow development of a
complete list of all potential sources of environmental contamination. Sources were also
organized into "operable units" to focus activities and introduce some economies of scale
into the process. Individual sources were organized into operable units based on the
following criteria:

. General patterns of waste disposal from specific processes or facilities;
o Spatial relationship to other units;

° Physical characteristics of the source;

° Waste characteristics of the sourcs; and

o Anticipation of similar remedial action strategy.

Phase IV involved verification of the quantity and quality of the data available for
each operable unit. Contradictory or inconsistent information identified in Phase Il was
reviewed and clarified. Gaps in the necessary information base for each unit were filled.

Based on the verified information from the previous activities, Phase V included the
preparation of a draft report, review of the draft report by cognizant NASA personnel, and
publication of this final report. Development of preliminary Hazard Ranking System (HRS)
scores for each of the operable units was also part of Phase V.

A records retention system was established to maintain control of all materials
acquired during the information gathering phase. All documents, drawings, contact
reports, and any other articles utilized to prepare this PA were assigned tracking numbers
and entered into a customized computerized database. All information gathered was
contained in a secured filing cabinet to limit access to the information. A printout of
information sources contained in the database is provided as Appendix A.
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1.3 Qrganization of the Report

Chapter 1 of this report is an introduction to Plum Brook Station. Chapter 2
describes Plum Brook Station and provides current and historical information relative to
the ownership, operation, and regulatory status of Pium Brook Station. Chapter 3
discusses the environmental setting of the facility, including the geology, hydrogeology,
climatic conditions, air quality, and the possible receptor populations, both human and
environmental. Chapter 4 describes the historical and current hazardous substance
management practices (waste and product materials) at Plum Brook Station. Chapter 5§
discusses operable units identified through evaluation of current and historical hazardous
substance management practices at Plum Brook Station. For each identified operable
unit, provided are the rationale for the unit's inclusion, an evaluation of the potential
environmental impact associated with the unit, and the preliminary Hazard Ranking
System (HRS) score for the unit. Chapter 6 provides the conclusions and
recommendations for further action at each operable unit. Section 7 is the list of
references used as information resources in evaluating sites as operable units.

To facilitate review of this report, a matrix has been developed that correlates the

report sections to the PA Deficiency Checklist received from the U.S. EPA Region V by
NASA OEP earlier this year. This matrix is presented as Table 1-1.

16



1. OVERVIEW/SITE HISTORY

A.

TABLE 1-1. NASA PLUM BROOK STATION

U.S. EPA Checklist item 7

Describe site operations (manufacturing,
storage, waste disposal practices, etc.)
include the following:

e History of site/years in operation

e Topographic map of surrounding area

e Site map or sketch

e Regulatory history of site (i.e., RCRA site,
CERCLA site, NPDES permits, etc.).

Describe any emergency or remedial actions
that have occurred at the site.

Describe any releases of wastes to
groundwater, surface water, or air.

Give the following population information:

0 - 1/4 mile from site
1/4 - 1/2 mile from site
1/2 - 1 mile from site

1 - 2 miles from site

2 - 3 miles from site

3 - 4 miles from site.

Describe any prior spills that occurred at the
site.

Describe site security (e.g., fences
monitoring, patrols, gates, etc.)

PRELIMINARY ASSESSMENT REPORT REVIEW MATRIX

Corresponding

Report Section

Section 2.0

2.2
3.1.23
2.1
2.2.2
2.2.2.2

22.2.2,5.0

3.2.1

22.2.2

2.1




TABLE 1-1. NASA PLUM BROOK STATION PRELIMINARY
ASSESSMENT REPORT REVIEW MATRIX (Continued)

Corresponding
[ U.S. EPA Checklist item Report Section

2. WASTE/SOURCE INFORMATION

A. Describe as specifically as possible the types
of wastes produced at the site and the
methods in which these wastes were treated,
stored, or disposed. 4.2

B. Describe as specifically as possible the
amount (volume, weight, etc.) of each waste
type produced at the site. 4.2.1

C. Describe each waste management unit
(e.g., landfill) on-site. 42,50

D. Describe as specifically as possible the
amount of waste treated, stored, or disposed
in each waste management unit on-site

(e.g., landfills, impoundments, tanks, etc.) 5.0
E. Describe as specifically as possible the

condition/integrity of each waste

management unit (e.g., are landfills equipped

with liners or caps). 5.0

F. Describe any secondary containment
features/ structures associated with each
waste management unit (e.g., precipitation
run-on and run-off systems, leachate
collection systems, gas collection systems). 5.0

G. Describe the size/volume/capacity of each

waste management unit. 5.0
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TABLE 1-1. NASA PLUM BROOK STATION PRELIMINARY
ASSESSMENT REPORT REVIEW MATRIX (Continued)

U.S. EPA Checklist Item

3. GROUNDWATER PATHWAY INFORMATION

A. Determine if the groundwater within 4 miles
of the site is used for any of the following
purposes: ‘ 3.222

private or public drinking water source
commercial

irrigation (5 acre minimum)

industrial

not used, but useable

unusable.

B. Identify the nearest well within 4 miles of the
site that is a source of drinking water. 3.2.2.2

C. Provide a map (or sketch) locating all
drinking water wells within a 4-mile area of
the site. 3.22.2

D. Describe the population that drinks
groundwater drawn from wells within 4 miles
of the site. 3.22.2

E. Describe known or probable groundwater
flow direction. 3.1.3.2

F. Describe, as precisely as possible, the
geology and hydrogeology of the site area
(including formation names, thickness, types
of material and depth from surface, soils). 3.1.2

G. Discuss any evidence of aquitards between

| aquifers within 4 miles of the site. 3.1.2




TABLE 1-1. NASA PLUM BROOK STATION PRELIMINARY
ASSESSMENT REPORT REVIEW MATRIX (Continued)

Corresponding

U.S. EPA Checkiist item

H. Describe any evidence of interconnections
between the uppermost aquifer and aquifers
used for drinking water supply within 4 miles
of the site. 3.1.2

I. Estimate annual net precipitation at the site. 3.1.1

J. Discuss soil or geologic conditions that might
inhibit or facilitate groundwater migration. 3.1.2

K. Identify if any underlying aquifers are "sole
source” as designated by Section 1424(e) of
the Safe Drinking Water Act. 3.1.3.2

L. Determine if site is located in an area of
Karst terrain. 3.1.2

4. SURFACE WATER PATHWAY INFORMATION

A. Describe surface water bodies within 15
miles of the site or provide a map. 3.2.21

B. Discuss the probable surface runoff pattern
from the site to surface waters, including the
distance to the nearest body of surface
water, or provide a map. 3.1.3.1

C. Describe the points at the site where
hazardous substances begin to migrate and
their probable point of entry into a surface
water body. 3.1.3.1
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TABLE 1-1. NASA PLUM BROOK PRELIMINARY
ASSESSMENT REPORT REVIEW MATRIX (Continued)

Corresponding
Report Section

within 15 miles from the probable point of
entry is used for any of the following
purposes: 3.2.21

e commercial livestock watering

e commercial food preparation

e commercial industrial purposes other than
drinking water, recreation, or fishery uses.

E. Identify the nature and size of any of the
following targets associated with surface
water bodies within 15 miles downstream of
the probable point of entry. 3.2.2.1

e population served by intakes of drinking
water

e population associated with recreational
use

e sensitive environments (including wetlands
[5 acre minimum] and critical habitats of a
federally endangered species).

e economically important resources
(e.g., shelifish).

F. Discuss any qualitative, quantitative, or
circumstantial evidence of contamination of
surface waters caused by management of
hazardous substances on-site. 222.2,50

G. Estimate the size of the upgradient drainage
area from the site. 3.1.3.1
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TABLE 1-1. NASA PLUM BROOK PRELIMINARY
ASSESSMENT REPORT REVIEW MATRIX (Continued)

U.S. EPA Checklis

H. Determine the 2-year, 24-hour rainfall for the
site. 3.1.1.1

I. Discuss the average annual stream-flow
associated with surface water within 15 miles
of the site. 3.1.3.1

J. Discuss if fisheries (recreational or
commercial) exist in surface water bodies
within 15 miles of the site. 3.1.3.1

e describe production rate of fisheries.
5. AIR PATHWAY INFORMATION

A. Describe if there has been an observed
release of a hazardous substance to the
atmosphere. 5.2

B. Determine the shortest distance to the
closest residence or regularly occupied
building or area from any on-site air emission
source. 3.14

C. Describe the following types of land use near
the site, and indicate their distance from any
on-site emission source: 3.21.2

e commercial/industrial/institutional
o single family residential

o multi-family residential
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TABLE 1-1. NASA PLUM BROOK PRELIMINARY
ASSESSMENT REPORT REVIEW MATRIX (Continued)

U.S. EPA Checklist ltem

e parks
e prime agricultural
e non-prime agricultural.

D. Determine if sensitive environments are within
4 miles of an on-site emission source.

6. ON SITE INFORMATION

A. Describe any areas of contamination that are
within 2 feet of ground surface.

B. Provide the number of children under seven
years old living, attending school or daycare
where contamination is less than 2 feet of
ground surface.

. Describe the measures taken to limit access

to areas with contamination (e.g., fences,

Report Section

Corresponding

3.2.3

5.0

3.2.1.1

guards, etc.).
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2. SITE BACKGROUND

Plum Brook Station is a satellite operation of NASA's LeRC in Cleveland, Ohio.
Most of the aerospace test facilities established in the 1960s at Plum Brook Station are
in standby or inactive cdndition. This section of the PA report includes a description and
history of Plum Brook Station.

2.1 Site Description

Plum Brook Station is 50 miles west of LeRC, approximately 4 miles south of the
Lake Erie port of Sandusky, Ohio, in an area that is primarily agricultural and rural.” Most
areas surrounding Plum Brook Station are used for crop production. Most of Plum Brook
Station is undisturbed forested land. Much of Plum Brook Station is located in Perkins
and Oxford townships. There are small portions of the site along the eastern boundary
that extend into Huron and Milan townships. Figure 2-1 shows the location of Plum Brook
Station. Figure 2-2 is a 1987 aerial photograph of Plum Brook Station. In Figure 2-2, the
lines of demarcation between green forested and dark agricultural lands are the site
boundaries.

Plum Brook Station is located on what was originally a flat lake bottom from glacial
melt waters. It derives its name from the major stream that flows through its boundary:
Plum Brook.

The original Plum Brook Station had an area of 9,009 acres. Approximately 6,500
acres of the original site constitute the station as it exists today. The northern most
boundary of Plum Brook Station occurs at latitude 41°23'39" and extends as far south as
latitude 41°20'04". The westernmost longitude occurs at 82°43'12" and extends as far
east as 82°38'39." NASA's LeRC controls the land associated with Plum Brook Station
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through the following: ownership of title; use of easements, leases, and permits; and
ownership of development rights.? NASA LeRC management has responsibility for both
the Cleveland Center and Pium Brook Station.

There are approximately 106 permanent buildings and structures on the Plum
Brook Station site and 99 munitions bunkers which were constructed when the facility was
an ordnance plant® The munitions bunkers are currently used for the storage of
materials, equipment, and records. The remaining buildings and structures include

offices, test facilities, mechanical or process equipment, and shipping and receiving areas.

~An additional 28 structures on the site include substations, sanitary wastewater treatment

facilities, and cooling towers. All the test facilities located at the site are remotely located
from each other, as original use dictated hazard-exclusion distances.

Electric power is provided to the facility by Ohio Edison Company.* Potable water
is supplied by the City of Sandusky. Raw water, used for cooling, testing, and fire
protection, is provided by a Plum Brook Station-owned intake in Lake Erie (Big Island
Pump Station). Another raw water intake (Rye Beach Pump Station) was also used until
1985, when use was discontinued due to a blocked line.’ Plum Brook Station has five
sanitary waste treatment systems. Three are currently operating; the largest of which is
a 110,000-gallon-per-day high-rate trickling-filter secondary treatment plant located on
Taylor Road.

An 8-foot-high security fence surrounds Plum Brook Station. Unauthorized site
access is prohibited. Access to the site is gained through a security guard house located
on Columbus Avenue. The guard house is manned by armed guards 24 hours a day.
During each eight-hour shift, a security guard patrols the inside perimeter road (Patrol
Road) of the facility. All persons entering Plum Brook Station must enter through the
guard house. Persons gain access to the station by showing the guard a badge that
authorizes entry into the station. Persons not holding badges are issued a badge by a
guard after the guard verifies with Plum Brook personnel that entry is authorized.
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The site is served by an internal paved road system totaling 62.5 miles and a
currently unused 15.7-mile rail system.* The site is bounded on the north by Bogart
Road, on the south by Mason Road, on the east by U.S. Highway 250, and on the west
by County Road 43.

22 Site History

The ownership and regulatory histories of Plum Brook Station are described in this

section.
2.2.1 Site Ownership History

Plum Brook Station was established by the U.S. Army in the early 1940s to
manufacture ordnance [trinitrotoluene (TNT), dinitrotoluene (DNT), and pentolite] for
World War ll. The U.S. Army entered into a contract with Trojan Powder Company for
the purpose of manufacturing this ordnance. The official title for the site during this time
was the Plum Brook Ordnance Works (PBOW). Ground-breaking to construct facilities
to support the manufacturing of ordnance began on April 15, 1941.% Production began
on December 16, 1941 and continued throughout late 1945. Production ceased two
weeks after V-J Day. During the production period more than one billion pounds of
ordnance was rhanufactured.

PBOW was placed in standby condition from 1945 to 1946. Throughout this time,
the Army conducted decontamination and decommissioning (D&D) of many of the
buildings and structures associated with the manufacturing of ordnance. Decontamination
efforts on all TNT and DNT lines began in September 1945.”7 Decontamination of TNT
lines, acid lines, pentolite lines, and DNT lines was halted during the last quarter of 1945.
Typical D&D methods for buildings and structures involved removal and relocation of all
explosives to a burning ground where they were burned.® Where possible, remaining
buildings and structures were burned to the ground. Steam lines, drain lines, etc., were
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flushed and dismantled.®® There is no indication in PBOW historical records of where
lines were flushed. Appendix B to this PA report contains procedures followed by the
Army to decontaminate the PBOW in 1945.

It is estimated that 65 percent of the necessary decontamination of PBOW was
completed by December 1945.” On midnight of December 17, the physical custody of
the PBOW was transferred from Trojan Powder Company to the U.S. Army Ordnance
Department. The Ordnance Department became the accountable agency and the U.S.
Army Corps of Engineers assumed responsibility for maintenance and custodial duties
at the PBOW from January 1 through June 30, 1946. After further decontaminaton efforts
were completed, and the extent of contamination certified, PBOW was transferred to the
War Assets Administration in August 1946. From 1946 to 1949 the property was
protected and maintained by Matthew-Levio and Sons. In 1949 it was transferred to the
General Services Administration (GSA), which maintained oversight of the facility until
August 1954. Ravenna Arsenal conducted further decontamination efforts from 1954 to
1958. NASA accepted the facility in 1963 after Ravenna Arsenal certified that the PBOW
had been completely decontaminated and was suitable for unrestricted future use. After
acceptance of the PBOW, NASA identified further areas that required decontamination.
In 1964, NASA continued site decontamination and the removal of structures.

The site remained virtually "mothballed” from 1945 until 1956, when the National
Advisory Committee for Aeronautics (NACA) determined that the former PBOW was a
suitable site to locate a new test reactor. An agreement was made in 1956 for a lease
of 500 acres of the north portion of the site to construct and operate the Plum Brook
Reactor Facility (PBRF). In October 1958, NACA became the National Aeronautics and
Space Administration (NASA). NASA operated the PBRF from 1963-1973 under a license
agréement with the Atomic Energy Commission (AEC). NASA currently has a license
agreement with the Nuclear Regulatory Commission (NRC) for the safe protective storage
of the PBRF.
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NASA acquired an additional 6,000 acres of the former PBOW on March 15, 1963,
for the purpose of conducting various aerospace research activities. NASA continues to
use the site today. Throughout the 1960s, various test and research facilities were
constructed at Plum Brook Station to support NASA's aerospace program. The major
research facilities that evolved in the 1960s are:'

. Liquid Hydrogen Pump Site (A Site Complex) - This facility was utilized to
test liquid hydrogen research pumps of various designs up to pump speeds
of 60,000 revolutions per minute.

. High Energy Rocket Engine Research Facility (B1 Site Complex) - This
facility was designed to test propellant systems at altitude conditions.

. Space Propulsion Research Facility (B2 Site Complex) - This facility was
utilized to test space vehicles and upper stage rocket engines in a simulated
space environment.

. Rocket Dynamics and Control Facility (B3 Site Complex) - This facility was
utilized for altitude tests on various components for large rocket engines as
well as for other research and development projects.

. Turbo Pump Site (C Site Complex) - This facility was utilized for research on
liquid hydrogen turbo pumps and pump inducers.

. Controls and Turbine Test Site (D Site Complex) - This facility was utilized to
test research turbines in order to design drive turbines for rocket propellant
pumps for chemical and nuclear engines.

. Dynamics Stand (E Site Complex) Space Power Facility - This facility is a
144 feet test stand equipped with electromagnetic shake devices. It was
used to simulate forces spacecraft are expected to encounter during launch
and in flight.

. Hydraulics Lab (F Site Complex) - At this test site, cryogenic liquid such as
liquid hydrogen was passed through test set-ups to obtain data on various
fluid flow conditions.

. G Site Complex - This test site was utilized to test turbo pumps. During a

1964 test, hydrogen leaking from a pump caused an explosion and the
complete destruction of the G Site Complex. The research being conducted
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at the site was near completion at that time. The site was demolished and
has not been used since.

Fluorine Pump Site (I Site Complex) - At this site, liquid fluorine pumps with
speeds up to 20,000 revolutions per minute and flow rates of SO pounds per
second were tested.

Oxidizer Hydraulics Lab (J Site Complex) - Rocket engine oxidizer system
components were tested at this facility to determine how they reacted with
other materials.

Cryogenic Propellant Tank Site (K Site Complex) - This facility was used to
test propeliant tank insulation systems and to determine pressurizing gas
requirements during propellant outflow. The tank served as a research test
chamber where liquid hydrogen rocket fuel tanks were tested.

Hypersonic Tunnel Facility (HTF) - In this facility, air velocities and
temperatures were created to simulate rocket flight speeds up to seven
times the speed of sound and altitude conditions up to 120,000 feet.

Space Power Facility (SPF) - This tacility is a very large vacuum tank used
for the testing of spacecraft and/or their subsystems and components in a
simulated space environment. The vacuum chamber is the largest ever
buit. It was also designed to accommodate tests involving reactor
operations but was never utilized for that purpose. In 1979, the facility was
modified for use by Garrett Corporation to produce uranium hexafiuoride
gas centrifuges for the Department of Energy (DOE). The facility was
utilized for this purpose from August 1979 through November 1986. The
facility has since been restored to support additional NASA vacuum tests
and is currently in use today.

On June 30, 1974, Plum Brook Station was placed in a standby condition. A
skeleton crew of NASA personnel provided maintenance and oversight of Plum Brook
Station during its standby period. NASA declared approximately 2,152 acres of the
original 9,009 acres as excess in April 1978. The Perkins Board of Education received
46 of the excess acres, which included buildings 7142, 7144, 7191, 7192, 7193, 7231,
7232, 8191, 8232, and 8431. The Perkins Board of Education uses the land as a bus
transportation center.
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NASA manages the remaining excess land and has a use permit with the Ohio
National Guard for 604 acres. Approximately 900 acres is leased to local farmers. NASA

presently controls 6,435.5 acres.

From 1980 through 1986, the Space Power Facility (SPF) was utilized by Garrett
Corporation to produce uranium hexafluoride gas centrifuges for the Department of
Energy (DOE). In 1988 Plum Brook Station began emerging from standby status and
utilizing the following major aerospace facilities: SPF, B-2 Facility/Space Propulsion
Research Facility (SPRF), the Cryogenic Propellant Tank Site (K-Site), and the Hypersonic
Tunnel Facility (HTF). In the interval between standby and reactivation, some of the
facilities were demolished.

In addition to NASA activities currently conducted at Plum Brook Station, the
Department of Agriculture, Department of Interior, Department of Labor, the Immigration
and Naturalization Services, and the Federal Bureau of Investigation have offices at Plum |
Brook Station for non-aerospace activities. Table 2-1 summarizes the current and
historical uses of the major Plum Brook Station aerospace research facilities.

2.2.2 Site Regulatory History

This section of the PA report contains information on environmental permits, known
hazardous material releases, and remediation activities.

2.2.2.1 Environmental Permits Issued or Applied For/Other Environmental
Considerations

Environmental permits currently held by NASA LeRC Plum Brook Station are as
follows:
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TABLE 2-1. HISTORICAL USE AND CURRENT STATUS OF
PLUM BROOK STATION NASA FACILITIES 1963-PRESENT

HISTORICAL USE

AGENCY

CURRENT

STATUS/USE

AGENCY

Plum Brook Reactor 1963-1973/Nuclear reactor NASA Inactive, licensed NASA
Facility through NRC for safe
protection and storage
Space Power Facility 1960s-1974 /Environmental test NASA 1988 - Present/ NASA
chamber Environmental test
chamber
1979-1986/Production of uranium | Garrett
hexafluoride gas centrifuges Corp. See Above
A Site Complex. 1960s-1974 /Testing of liquid NASA Inactive NASA
Liquid Hydrogen Pump | hydrogen research pumps
Site
B1 Site Complex. 1960s-1974 /Testing of rocket NASA Inactive NASA
High Energy Rocket propellant systems at altitude
Engine Research conditions
Facility
B2 Site Complex. 1960s-1974 /Testing of space NASA 1988-Present/ NASA
Spacecraft Propuision | vehicles and upper stage rocket Environmental test
Research Facility engines in simulated space chamber. Plan to fully
environments reactivate in 1994.
B3 Site Complex. 1960s-1974 /Altitude tests on NASA Inactive NASA

Rocket Dynamics and
Control Facility

large rocket engines
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TABLE 2-1. HISTORICAL USE AND CURRENT STATUS OF
PLUM BROOK STATION NASA FACILITIES 1963-PRESENT

CURRENT
HISTORICAL USE AGENCY STATUS/USE AGENCY
B8 Control and 1960s-1974 /Control and NASA Operational - Being NASA
Instrument Building instrument area for HTF, B-1, revamped to support
B-2, B-3 HTF activities.
C Site Complex. 1960s-1974 /Research on liquid NASA Inactive - Used in the | NASA
Turbo Pump Site hydrogen turbopumps and pump past to store
inducers. chemicals and waste.
May be modified to
store F-Site materials.
D Site Complex. 1960s-1974 /Research turbines NASA Used by Departments | NASA
Controls and Turbine and develop and test control of Agriculture and
Test Site systems for use at PBS test sites Interior for storage
and work areas.
E Site Complex. 1960s-1974 /Simulation of forces | NASA Inactive NASA
Dynamics Stand encountered during launching
and landing of spacecraft
F Site Complex 1960s-1974 /Testing of cryogenic | NASA Inactive - Except for NASA
Hydraulics Lab and other fluids to support rocket crate storage. May be
engine concepts used in future to
support K-Site
Activities
1960s-1964 /Testing of turbo NASA Facility is nonexistent. | NASA

I G Site Complex

pumps using liquid hydrogen.

Demolished in 1965.
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TABLE 2-1. HISTORICAL USE AND CURRENT STATUS OF
PLUM BROOK STATION NASA FACILITIES 1963-PRESENT

H Control and
instrument Building

HISTORICAL USE

1960s-1974/Control and
instrument area for Plum Brook
Station research sites

AGENCY

CURRENT
STATUS/USE

AGENCY

| Site Complex. 1960s-1974 /Testing of liquid NASA Inactive NASA
Fluorine Pump Site fluorine pumps
J Site Complex. 1960s-1974 /Evaluation of NASA Inactive NASA
Oxidizer Hydraulics oxidizing system components for
Lab rocket engine systems
K Site Complex. 1960s-1974 /Testing of super NASA Active - Used to NASA
Cryogenic Propellant propellant tank insulation systems conduct liquid and
Tank Site slush hydrogen

propellant research.
Hypersonic Tunnel 1960s-1974 /Simulation of flight NASA Being revamped for NASA
Facility future use

speeds and altitude conditions




. Open Burning Permit
. National Pollutant Discharge Elimination System (NPDES) Permit.

Open Burning Permit

The Pium Brook Station Open Burning Permit is actually a written authorization
obtained on a yearly basis from the Ohio Environmental Protection Agency (OEPA)
Northwest District Office. The Open Burning Permit is requested by Plum Brook Station
yearly in writing to allow the burning of open fields each spring. The field burning is
conducted in order to eradicate noxious weeds and to propagate field grasses that the
site wildlife feed upon. A burn campaign, lasting approximately three months, is
conducted and terminated prior to the nesting of Plum Brook Station wildlife. Each year,
alternating northern and southern haives of the station are burned. The northern half was
burned in the spring of 1991.

NPDES Permit

NASA LeRC Plum Brook Station has a NPDES permit (application no. OH0001392)
for nine outfalls.'? The permit was originally issued by USEPA for seven outfalls. In
March 1983, USEPA transferred primary authority for the NPDES permit program for
federal facilities in Ohio to OEPA. Two new outfalls were added to the permit in
April 1991. Three of the nine permitted outfalls are process/stormwater discharges to
Kuebeler Ditch (outfall 001), Ransom Brook (outfall 002), and Plum Brook at Pentolite
Road (outfall 003). Four outfalls (004 - 007) are effluent from Plum Brook Station sewage
treatment plants, which also discharge to Kuebeler Ditch, Ransom Brook, and Plum
Brook. Outfall 008 is effluent from the B/Control Building sewage package plant which
ultimately discharges to the Box Factory Road Ditch. Outfall 009 is non-contact cooling
water from K Site that is discharged onto the ground 100 feet from the building. The
most recent NPDES permit granted to Plum Brook Station by the OEPA (OEPA Permit No.
21000002*CD) has an effective date of December 22, 1988, and will expire at midnight on
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December 13, 1993. OEPA's Northwest District Office in Bowling Green is the
administrative and enforcement agency of Plum Brook Station’s permit. A copy of Plum
Brook Station’s NPDES permit is included as Appendix C. Examples of NPDES violation
reports are also provided in Appendix C.

Resource Conservation and Recovery Act

NASA LeRC Plum Brook Station has registered with the OEPA as a generator of
Resource Conservation and Recovery Act (RCRA) hazardous waste and has received an
EPA identification number (#OH3800015379). Plum Brook Station operations (with the
exception of ongoing underground storage tank removal projects) generate significant
quantities of RCRA hazardous waste. Wastes generated from routine operations are
stored in Building 9206, which is managed as a less-than-90-day storage area. As no
RCRA hazardous wastes are stored on-site for greater than 90 days, and no hazardous
wastes are treated or disposed of on-site, Plum Brook Station is not required to submit
either a RCRA Part A or Part B permit application.

Air Permits

In order to comply with the Federal Clean Air Act (CAA), the State of Ohio through
its CAA State Implementation Program requires Permits to Install (PTl) New Sources of
Pollution for sources installed since 1974, and Permits to Operate (PTO) for all air
poliution sources. Small emissions sources (typically less than 10 tons/year) often
receive “Registration Status" or "T Status® on the OEPA records. In response to a 1972
request from the Ohio Board of Health, Plum Brook Station pre-registered potential air
poliution sources with the Ohio Air Pollution Control Board for information purposes
only.” Plum Brook Station did not and has not applied for any OEPA air permits to date,
as the facility was placed in standby condition in 1974. Many of the test facilities remain
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inactive today; therefore, many potential air emission sources are not operating at this
time. Potential sources include rocket testing activities, gas/liquid storage, cooling
towers, boilers, paint-spray booth, incinerator, and construction activities. Even if these
activities were occurring, the emissions would be very small. Plum Brook Station is
planning to conduct an air pollution source inventory in the near future. Additionally, if
a significant portion of Plum Brook Station were reactivated or a significant new source
were installed, emissions would be evaluated to determine, what, if any, air emissions

required permitting.
Permission to Use Chemicals in Cooling Tower

Plum Brook Station has applied to OEPA for permission to use additives (algicide
and corrosion inhibitors) in the two SPF cooling towers.' A list of the proposed
chemicals to be used in the cooling towers was provided to the OEPA on September 25,
1989. The OEPA approved some of the chemicals for use, but has yet to approve the
use of all the proposed chemicals. Plum Brook Station is currently gathering data in
order to resubmit its request for permission to use additives in the cooling towers.

National Environmental Policy Act Documentation

NASA LeRC prepared an environmental impact statement (EIS) in 1971 for both
the Cleveland and Plum Brook Station sites. The 1971 EIS was superseded by a 1978
EIS which was submitted to the OEPA. Currently, Environmental Resources Documents
(ERDs) are prepared to supplement the 1978 EIS. The current ERD was prepared in
August 1990 and addresses management of hazardous substances and hazardous
wastes at the Cleveland site and Plum Brook Station.
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2.2.2.2 Environmental Remediation History

The OEPA conducted a PA of the Plum Brook Station in 1983." The areas of
interest were the red water ponds and the 1981 spill of approximately 170 gallons of
polychiorinated biphenyls (PCBs) that occurred at Building 9206. An on-site inspection
of these sites was conducted by the OEPA Division of Solid and Hazardous Waste
Management (DSHWM). The potential for groundwater and surface water contamination
from the Army’s production of explosives in the 1940s was assessed at that time as well
as the possibility for the spilled PCBs to contaminate soil and groundwater. DSHWM
recommended that further sampling be conducted at the areas of concern due to the
limited amount of information available.

Red Water Discharges

Throughout the years that NASA has operated Plum Brook Station,
leakage/seepage has been observed from the red water ponds. On the afternoon of
April 13, 1977, a small surface ditch adjacent to the Pentolite Road Red Water Pond was
observed to contain localized pockets of reddish-brown water.'® It was discovered that
one of the drain tiles on the southeast corner of the spoils area associated with the red
water pond had broken. The spoils area were created by the Army in the early 1940s by
spreading neutralized chemical waste from the production of explosives onto the ground.
Retention dikes and sump pits were excavated Aimmediately to prevent leakage of the red
water to surface streams. The surface ditch was diverted. Approximately 60,000 gallons
of red water were removed from the pond by a private disposal contractor and hauled off-
site. The pond was backfiled and measures were taken to eliminate ponding and to
provide better surface drainage to local drainage ditches.

On April 3, 1990 and again on February 19, 1991, reddish-brown water was
observed discharging into the Pentolite Ditch from an underground discharge pipe.'”"'®?
It was assumed that the source of the red water was runoff. In both instances, the OEPA
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and the National Response Center (NReC) were contacted. The amount of red water
released to the Pentolite Ditch is unknown, but the estimated flow rate during the April
1990 incident was 5 gallons per minute. Water samples were taken upstream of the
discharge, at the discharge point, and downstream of the discharge at the Plum Brook
weir but no toxic or hazardous substances were detected in the analysis. By the time the
red water mixed with the water in Pentolite Ditch, it became diluted.

The red water ponds are not inspected on a routine basis for overflow or discharge
into the onsite streams or ditches. If a heavy rainfall occurs, it is possible that these areas
will be inspected at that time, particularly the discharge pipe into the Pentolite Ditch.?

Various samples have been taken of the standing water in the ponds, the
sediments in the pond, and the soils surrounding the pond. A summary of analytical
results is included in Section 5 of this PA report.

The U.S. Army Corps of Engineers under the Defense Environmental Restoration
Program conducted an environmental assessment in 1989 of the potential areas of
contamination caused by PBOW.2' The assessment involved an investigation of
remaining Department of Defense structures and the contiguous groundwater, surface
water, and soil for possible contamination by any hazardous substance associated with
the PBOW. Results of the investigation are currently being evaluated. The U.S. Army has
committed to remediate any sites identified as contaminated from PBOW operations.?

PCB Spill at Building 9206

In 1981, a spill of approximately 170 gallons of PCB-contaminated oil occurred on
the concrete floor of Building 9206 while a contractor was moving a PCB-contaminated
transformer.2 One hundred twenty gallons of the spilled oil were recovered from the
warehouse floor. The remaining PCB oil leaked under the concrete floor and
contaminated the soil. Concentrations of PCBs were found in the soil up to 2,400 ppm.
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Some contaminated soil and all free liquids were removed, and four monitoring wells were
installed to detect groundwater contamination. After several years of groundwater
monitoring, no contamination was found. Total decontamination was performed in 1988.
Post decontamination groundwater monitoring showed no PCB concentrations. The
decision to discontinue groundwater monitoring was made in 1990 after discussions with
USEPA.2*

Other Releases

Although the above releases were the focus of the OEPA's 1983 PA of Plum Brook
Station, other releases of petroleum materials have been observed and documented as
discussed below. The releases discussed below are not considered to include all
releases that may have occurred at Plum Brook Station; however, they are of large
volumes and were recorded or reported to NASA officials or federal and state agencies.

Spill of Diesel Fuel at Space Power Facility

On October 4, 1980, a spill of several thousand gallons of diesel oil occurred at the
SPF while Garrett Corporation was using the facility.” The source of the spill was an
underground tank which had overflowed. Diesel fuel was siphoning from a 100,000-gallon
above-ground tank to the smaller underground tank, causing it to overflow. The spilled
oil was released to the SPF sewage treatment plant, which discharges to Kuebeler Ditch,
and was also found in a sump pit at SPF. Dams were constructed to preclude further
release to the ditch; oil was skimmed from the STP and pumped from the sump pit; straw
bales were brought in to absorb the oil from the ditch water; other on-site ditches that
became contaminated were cleaned by means of a backhoe. All contaminated dirt and
straw were disposed of at the county landfil. Recovered diesel fuel and contaminated
water were collected and hauled off-site for disposal.
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A Garrett Corporation employee, acting as a private citizen, contacted the U.S.
Coast Guard and reported the spill. The Coast Guard investigated the spill on October
6, 1980. The Coast Guard was satisfied that no poliution had occurred. Due to the
classified nature of Garrett Corporation’s activities at the SPF, NASA had no involvement
in the cleanup efforts or notification to federal, state, or local agencies.

Naphtha Spill at "A" Site Complex

On August 5, 1978, approximately 1600 gallons of raw, untreated coal tar-derived
- naphtha leaked from a fuel storage trailer at A Site Complex.?® The trailer was located at
the site in an excavated earthen retention basin. The base of the retention basin was
hard clay and considered to be impermeable. The spilled naphtha was contained in the
retention basin and therefore did not result in a release to surface waters. An off-site
disposal company was contracted to pump the spilled naphtha from the retention basin
the same day the spill was discovered. Approximately 900 gallons of raw material were
removed by the disposal company from the basin and hauled off-site for disposal. An
unknown amount of naphtha was pumped into drums for use in fire training exercises
conducted in the burn pit on Snake Road. After all the raw material had been removed
from the basin, the basin was flushed with water.

No. 2 Fuel Oil Spill at PBRF

On December 28, 1976, 50-75 gallons of No. 2 fuel oil leaked from a 200-gallon
above-ground tank which fed fuel to a boiler in the PBRF service building.? The above-
ground tank failed and the contents were released to & concrete catch basin that flows
to the Pentolite Ditch. Approximately 1,000 feet of the ditch were contaminated with the
released oil. Containment dams were constructed at the ditch to prevent the oil from
flowing further down the ditch. Oil-contaminated water was pumped from the catch basin,
and absorbent pillows were used to absorb small pockets of oil in the ditch. All brush
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and reeds contaminated with the oil were excavated and removed and the surface area
of the ditch cultivated for degradation. The catch basin and culvert were flushed with
high-pressure hoses. Water samples were obtained daily from the ditch for a three-month
period and analyzed to monitor the plume and to ensure that clean-up efforts were
effective. The U.S. Coast Guard and USEPA were notified of the release. It was
determined that there was no release to public streams or waterways.

Asbestos Abatement

A 1986 environmental audit of Pium Brook Station showed that there was
considerable degradation of the asbestos insulation on outside steam pipes and
associated systems throughout the facility.! It was apparent from the audit that an
extensive asbestos abatement program needed to be implemented in order to remove or
encapsulate asbestos-containing material (ACM). An are of particular concern was the
ACM on the pipes from the B-boiler building (Building(5221) to the steam accumulators,
at the accumulators, and from the accumulators to the Facility (Building 3211). Also
of concern were the accumulator tanks, headers, transfers lines, and valves at the
accumulator system. Large pieces of asbestos insulation were observed lying on the
ground beneath the 30-inch steam line and around the associated system components.
Air samples were taken downwind of the contaminated systems. Asbestos was detected
in the samples. Visual observations indicated contamination in the soil and ponds in the
area.

An asbestos abatement program was implemented at Plum Brook Station in 1988.
The program'’s purpose was to identify the extent of asbestos contamination at the facility
and to identify areas requiring immediate abatement. In the abatement program,
asbestos insulation was removed from the 30-inch steam line, the accumulators, and the
associated systems. Asbestos insulation that had fallen to the ground or accumulated
in the trenches at the B test site was removed and disposed of by the abatement
contractor. Top soil beneath the steam line was removed from the areas where asbestos
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was observed on the soil and disposed of off-site with the asbestos. Soil samples
collected before removal indicated asbestos contamination.

Underground Storage Tank Program

Following a 1989 assessment of the 19 underground storage tanks (USTS)
associated with Plum Brook Station operations, 15 tanks were identified for removal.?®
These tanks were removed during July through December 1989. The 15 tanks were
removed in the following order:

o 9 tanks at the Garage and Maintenance Area (Buildings 7121, 7131, and
7132);

. 2 tanks at the Space Power Facility (Building 1411);
e 1 tank at the Pump Station (Building 8133);

. 3 tanks at the Plum Brook Reactor Facility (Building 1131).

Six of the tanks removed contained waste oil mixed with solvents or petroleum
products (gasoline or diesel fuel). The remaining tanks contained water prior to their
removal, but at some point during their operating lifetime contained solvents, gasoline, or
diesel fuel. All the tanks except one showed evidence of leaking while in the ground. All
excavations exhibited some amount of visible contamination. All visibly contaminated soil
was removed from the excavations, and the excavations were backfilled with clean sand.
Based on preliminary post-removal sampling, further soil remediation at the tank removal
sites is required. NASA has contracted a firm to conduct a remedial
investigation/feasibility study (RI/FS) of the tank removal sites to identify the extent of
residual contamination and to proceed with further corrective actions.
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The remaining four USTs will be removed as part of the Plum Brook Station
Underground Storage Tank Compliance Program. Removal is scheduled for 1991 and
1992.
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3. ENVIRONMENTAL SETTING

This section of the PA report describes the environmental setting at Pium Brook
Station. Information provided herein includes descriptions of general environmental
conditions and target populations.

nvironmental Medi rounding F

3.1.1 Climatic Data

The climate of northern Ohio is continental in character but is strongly influenced
by Lake Erie. In north-central Ohio (Erie County) predominant westerly winds parallel the
lake shore and do not come inland as frequently as they do on eastern reaches of Lake
Erie. The weather changes every few days when warm and cold fronts move through the
area.

Summers are moderately warm and humid. Temperatures occasionally exceed
90°F. Temperatures rarely exceed 100°F. Winters are cold and cloudy. Temperatures
are sub-zero an average five days per<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>