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1.0 INTRODUCTION
1.1 PURPOSE

This Description of Current Conditions Report (DCC Report) has been prepared to satisfy the
requirements of Section V-Bl of the Multimedia Consent Decree (Consent Decree) among
Bethlehem Steel Corporation (BSC), the Maryland Department of the Environment (MDE), and the
U.S. Environmental Protection Agency Region Il (EPA) [United States of America, et al. v.
Bethlehem Steel Corporation, Civil Action No. JFM-97-558, entered October 8, 1997 in U.S.
District Court for the District of Maryland]. The complete text of this section of the Consent Decree
is as follows:

Within ninety (90) calendar days of the effective date of this Consent Decree, BSC shall
submit to EPA and MDE for approval a Description of Current Conditions at the Facility
(“Description”). This Description shall address the items in Task I of the Site Wide
Investigation Scope of Work contained in Attachment C.

By agreement among the parties, the due date for submission of the DCC Report was extended by
14 calendar days. : '

This DCC Report describes the current conditions at BSC's Sparrows Point Facility that are relevant
to RCRA Corrective Action and supplements the Final RCRA Facility Assessment Phase IT Report
(RFA Report) dated August 12, 1993. It serves as the starting point for planning and conducting a
Site-Wide Investigation (SWI) of BSC's Spatrows Point Facility. The SWI will provide a basis from
which any subsequent Corrective Measures activities will be studied and/or implemented.

The DCC Report addresses the items in *“Task I Description of Current Conditions” of Attachment
C of the Consent Decree (Site Wide Investigation Scope of Work) consistent with the understanding
contained in the second introductory paragraph to Section V of the Consent Decree (Corrective
Measures Work to be Performed). Table 1-1 lists the Scope of Work items and shows how and
where they are addressed in the DCC Report.

1.2 REPORT ORGANIZATION
Volume I of the DCC Report is organized as follows:
e  Section 1 -- Introduction.

»  Section 2 -- Facility Background -- provides a brief overview of the physical setting of the site,
a summary of the facility’s use and history, and descriptions of previous investigations
performed at the site.

*  Section 3 -- Evaluation of Potential Contaminant Sources --provides information that describes
current conditions for Solid Waste Management Units (SWMUSs) and Areas of Concern (AOCs)
that are potential sources of releases to the environment and are therefore relevant to RCRA
Corrective Action at BSC's Sparrows Potnt Facility, including the procedures used for screening
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out SWMUs identified in the RFA Report and for identifying chemicals of potential interest
(COPIs) at the SWMUs retained for further investigation. It also provides descriptions of six
additional AOCs not identified in the RFA Report.

« Section 4 -- Evaluation of Potential Migration Pathways -- provides an extensive
characterization of the groundwater migration pathway and summarizes key information
relevant to the air migration pathway. Because stormwater discharges from the site are
regulated under a NPDES permit, the surface water (runoff) migration pathway is not discussed.

»  Section 5 -- Evaluation of Potential Receptors -- provides information on ecological conditions,
potential on-site and off-site ecological receptors, regional ecological exposures to
contaminants, off-site land uses and human receptors, on-site human receptors, and preliminary
risk assessment conceptual models for on-site and off-site ecological and human receptors.

* Section 6 -- Implementation of Interim Measures -- provides information on the Interim
Measure being conducted at the Rod and Wire Mill Sludge Bins Area.

+ Section 7 -- References.

In Volume I of the DCC Report, figures and tables are located following the text of each chapter.
Appendices are contained in Volume II of the DCC Report.
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Table 1-1
DCC Report Content Checklist
Bethlehem Steel Corporation

Sparrows Point, Maryland
Page 1 of 4

Scope of Work Items

How Addressed in DCC Report

TASK I: DESCRIPTION OF CURRENT CONDITIONS
BSC shall submit for MDE/EPA approval a report
providing the background information pertinent to the
facility, the nature of contamination, and the interim
measures as set forth below. The data gathered during any
relevant previous investigations or inspections and other
relevant data shall be included.

The Description of Current Conditions (DCC) Report was
submitted to EPA and MDE on January 20, 1998 in accordance
with the Multimedia Consent Decree.

A. Facility Background
BSC’s report shall summarize the regional location,

pertinent boundary features, general facility physiography,
hydrogeology, and historical use of the facility for the
treatment, storage, or disposal of solid wastes, hazardous
wastes and hazardous constituents. BSC’s report shall
include:

Facility Background is addressed in Section 2.

1. Map(s) based on existing information and records
depicting the following:

a. General geographic location,

b. Property lines, with the owners of all adjacent property
clearly indicated,;

c. Topography (with a contour interval of 2 feet and a
scale of 1 inch = 100 feet), waterways, all known
wetlands, floodplains, water features, drainage
patterns;

d. All tanks, buildings, utilities, paved areas, easements,
rights-of-way, and other features;

a. General location is shown in Figure 2-1.
b. Property lines and off-site owners are shown in Figure 5-1.

c. & d. Topography, natural site features, and man-made site
features are shown in the Topographic Map set included with the
DCC Report (contour interval of 1 ft and scale of | inch = 50 ft).




Table 1-1
DCC Report Content Checklist
Bethlehem Steel Corporation
Sparrows Point, Maryland
Page 2 of 4

Scope of Work 1tems

How Addressed in DCC Report

(1. Maps... cont’d)

€.

All solid waste, hazardous waste, and hazardous
constituent treatment, storage, or disposal areas active
after November 19, 1980;

All known past solid waste, hazardous waste and
hazardous constituent treatment, storage, or disposal
areas and all known spill, fire, or other accidental
release locations regardless of whether they were
active on November 19, 1980;

All known past and present product and waste
underground tanks or piping;

Surrounding land uses (residential, commercial,
agricultural, recreational); and

Location of all production and groundwater

monitoring wells. These wells shall be clearly labeled.

Ground and top of casing elevations shall be included
(these elevations may be included as an attachment).

All maps shall be consistent with the requirements set
forth in 40 C.E.R. Section 270.14 and be of sufficient

detail and accuracy to locate and report all current and
future work performed at the site;

e, f., & g. Solid waste, hazardous waste, hazardous constituent,
fire, spill, underground tank, and piping features relevant to
RCRA Corrective Action at the BSC Sparrows Point Facility are
shown in Figure 3-1.

h. Surrounding land uses are shown in Figure 5-8.

i. Production well locations are shown in Figure 4-8. Monitoring
well locations are shown in Figures 3-9, 6-2, 6-3, 6-5, 6-6, and 6-
7, and in Appendix 2C.

. History and description of ownership and operation, solid

waste, hazardous waste and hazardous constituent

generation, and treatment, storage, and disposal activities

at the facility;

Ownership and operation are addressed in Section 2, and waste
generation, treatment, storage, and disposal activities are
addressed in Sections 2 and 3.




Table 1-1
DCC Report Content Checklist
Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 3 of 4
Scope of Work Items How Addressed in DCC Report
3. Approximate dates or periods of past product and waste Past spills are addressed in Section 2.3.5 and Appendix 2A.

spills, identification of the materials spilled, the amount
spilled, the location of the spills, and a description of the
response actions conducted (local, state, or Federal
response units or private parties), including any inspection
reports or technical reports generated as a result of the
response; and

4. Summary of past permits requested and/or received, any Environmental permits are addressed in Section 2.3.6, Tables 2-1,
enforcement actions and their subsequent responses. 2-2, and 2-3, and Appendix 2B.
B. Natural and Extent of Contamination

BCS shall prepare and submit a preliminary report
describing the existing information on the nature and
extent of contamination.

The nature and extent of contamination is addressed in Section 3
(sources), Section 4 (migration pathways), and Section 5
(receptors).

BSC’s report shall summarize all possible source areas of

contamination. This, at a minimum, should include all

regulated units, solid waste management units, spill areas,

and other suspected source areas of contamination. For

each area, BSC shall identify the following:

a. Location of unit/area (which shall be depicted on a
facility map);

b. Quantities of solid wastes, hazardous wastes and/or
hazardous constituents;

c. Hazardous waste and/or hazardous constituents, to the
extent known; and

d. Identification of areas where additional information is
necessary.

Potential sources of contamination are addressed in Section 3 and
located in Figure 3-1. Potential sources requiring additional
consideration are identified throughout the text of Section 3 and
summarized in Table 3-2. Chemicals of potential interest
(hazardous waste and/or hazardous constituents) are discussed
throughout the text of Section 3 and Summarized in Tables 3-3
and 3-4.




Table 1-1
DCC Report Content Checklist
Bethlehem Steel Corporation
Sparrows Point, Maryland
Page 4 of 4

I
Scope of Work Items

How Addressed in DCC Report

2. BSC shall prepare an assessment and description of the
existing degree and extent of contamination. This should
include: ‘

a. Available monitoring data and qualitative information
on locations and levels of contamination at the facility;
b. All potential migration pathways including
information on geology, pedology, hydrogeology,
physiography, hydrology, water quality, meteorology,
and air quality; and

Potential impact(s) on human health and the

environment, including demography, groundwater and

surface water use, and land use.

o

a. Available monitoring data and information on contaminant
levels is addressed in Sections 2.4 and 4.2.4
b. Potential migration pathways are addressed in Section 4.

c. Potential receptors are addressed in Section 5.

C. lmplementation of Interim Measures

BSC’s report shall document interim measures which
were, or are, being undertaken at the facility. This report
shall include:

Interim Measures are addressed in Section 6. The Interim
Measure (IM) at the Rod and Wire Mill is the only IM in place at
the Facility.

1. Objectives of the interim measures: how the measure is
mitigating a potential treat to human health and the
environment and/or is consistent with and integrated into
any long-term solution at the facility;

The initial conditions and effectiveness of the IM at the Rod and
Wire Mill are addressed in Sections 6.2.1 and 6.2.3.

" 2. Design, construction, operation, and maintenance
requirements;

The components and operation of the IM at the Rod and Wire Mill
are addressed in Section 6.2.2.

3. Schedules for Design, construction, operation and
maintenance, and monitoring; and

The operation, maintenance, and monitoring requirements are
addressed in Section 6.2.4 and Appendix 6A.

4. Schedule for progress reports.

The schedule for progress reports 1s addressed in Section 6.2.4.
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2.0 FACILITY BACKGROUND

2.1 INTRODUCTION

The purpose of this section is to present general facility background information for the BSC
Sparrows Point site. This section provides a brief overview of the physical setting of the site, a
summary of the facility’s use and history, and descriptions of previous investigations performed at
the site.

The overview of the physical setting includes discussions of land use, physiography, climate,
regional geology, and regional hydrogeology. The summary of facility use and history includes brief
discussions of iron and steel production, coal chemical and by-product recovery systems, and waste
generation and management systems, as well as descriptions of the shipyard, the sequence of fill
placement at the facility, and information on spills and regulatory permits.

2.2 FACILITY SETTING
2.2.1  Location and Surrounding Land Use

The BSC Sparrows Point facility is located in Baltimore County, Maryland at the southeast corner
of the Baltimore metropolitan area, approximately nine miles from the downtown area. The facility
occupies all of a peninsula which is bounded to the west by Bear Creek; to the south by the Patapsco
River; and to the east by Jones Creek, Old Road Bay, and residential areas of the City of Edgemere.
The facility is bounded to the north by the Sparrows Point Country Club. Figure 2-1 is a Location
and Topographic Map of Sparrows Point prepared using the currently available U.S. Geological
Survey (USGS) topographic maps for the site. Because the most recent revision of these maps
occurred in 1974, they do not represent the current conditions of the site. The current physical
conditions of the site are shown in Figure 2-2, an aerial photograph of the site taken in October 1995.
A Site Map of the Sparrows Point facility, modified from a BSC CADD drawing, is shown on Figure
2-3. The approximate center of the site is located at N39° 13' 47" latitude and W76° 28' 66"
longitude. The site is approximately 2300 acres.

Zoning maps were obtained from the Baltimore County Office of Zoning and Planning. Map G-2,
dated January 1986 and updated partially to December 1989, indicates that the BSC Sparrows Point
site is zoned Manufacturing Heavy - Industrial, Major (MH-IM). Surrounding property zoning
classifications include the following: Manufacturing Light (ML), Resource Conservation (RC),
Density Residential (DR), Business Roadside (BR), Business Major (BM), Business Local (BL), and
Residential Office (RO). The Sparrows Point Country Club is located north of the BSC facility on
the other side of the Peninsula Expressway. Light industrial and commercial properties are located
northeast of the site and northwest of the site on the other side of Bear Creek. Residential areas of
Edgemere and Fort Howard are located northeast of the site and east of the site on the other side of
Jones Creek and Old Road Bay. Residential areas of Dundalk are located northwest of the site on
the other side of Bear Creek.
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2.2.2  Physiography, Topography and Surface Drainage

Physiographically, the Baltimore area is situated within the Atlantic Slope region which is further
subdivided into the Piedmont Plateau and Coastal Plain provinces (Figure 2-4). The Sparrows Point
facility is wholly located in the Coastal Plain Province. The Coastal Plain is the relatively low part
of the Atlantic Slope and is bounded on the east by the edge of the Continental Shelf in the Atlantic
Ocean and on the west by the Piedmont Plateau. The boundary between the Coastal Plain and the
Piedmont Plateau is known as the Fall Line and is characterized by a zone of rapids and/or waterfalls
in the streams flowing from the relatively steeper Piedmont Plateau onto the Coastal Plain (Bennett
and Meyers, 1952; Ryan, 1953; and Crowley et al., 1971).

The topographic development of the Atlantic Slope region is directly related to the regional geology.
Topographic elevations in the Coastal Plain are generally less than 300 feet above mean sea level
(msl) whereas elevations in the Piedmont Plateau can exceed 500 feet msl. The Piedmont Plateau
is underlain by relatively hard, structurally complex, crystalline Pre-Cambrian and early Paleozoic
rocks. The Coastal Plain is underlain by relatively soft, generally unindurated, easily eroded
sediments of the Cretaceous, Tertiary, and Quaternary Systems. These Coastal Plain sediments are
underlain by the crystalline Pre-Cambrian and early Paleozoic rocks which extend from the Piedmont
Plateau and are generally referred to as “basement” rocks (Bennett and Meyers, 1952; and Ryan, '
1953).

As previously discussed, the Sparrows Point facility is located on a peninsula (Figure 2-1).
Currently, the peninsula is bordered by water on three sides with its land connection predominantly
to the north and northeast. The peninsula is bounded to the east by Old Road Bay and Jones Creek;
to the south by the Patapsco River; and to the west by Bear Creek, all of which directly or indirectly
drain to the Chesapeake Bay (USGS, 1969) located southeast of the site. In 1916, prior to the site’s
development as a major steel manufacturing facility, the northern portion of the peninsula was
divided by Humphrey Creek and the land connection for each of the sections was to the northeast
(Figure 2-5).

The current ground surface at the Sparrows Point site is relatively flat. All major topographic
features (such as buildings, landftlls, and material stockpiles) are manmade. Throughout most of
the peninsula, the elevation of the ground surface is between 10 and 20 feet msl (USGS, 1969). The
average elevation is about 15 feet msl. In the southern portion of the site, there are several man-
made landforms (raw and byproduct material stockpiles) that exceed 20 feet msl in elevation.
Stockpile elevations are dynamic but in general are maintained in maximum pile heights of
approximately 40 to 75 feet depending on location and material characteristics (D’ Appolonia,
January 1980). Greys Landfill, located near the northwestern corner of the property, has an elevation
of approximately 65 feet msl.

Surface water runoff is diverted and collected by a network of culverts, underground pipes, and
drainage ditches within the process areas of the plant. The stormwater is then discharged to Bear
Creek, Jones Creek/Old Road Bay, and the Patapsco River. Prior to 1970, much of the stormwater
from the northern part of the site was discharged to Humphrey Creek and subsequently to Bear
Creek. Between 1950 and 1970, the Tin Mill Canal (SWMU 1) was constructed within portions of
Humphrey Creek which continued to receive stormwater from the northem part of the site. Since
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about 1970, stormwater runoff from the northern part of the site has discharged to the Tin Mill
Canal, and been conveyed to Humphrey Creek Wastewater Treatment Plant (HCWWTP) for
treatment.

Thirty-five outfalls (001, 012-014, 016-019, 021, 030, 032-038, 042, 044, 046, 054-057, 059-063,
065-066, 068-071) are covered under the current NPDES Permit Reapplication Update (BSC, June
1993). Eleven outfalls discharge to Jones Creek and/or Old Road Bay. Six outfalls discharge to
Bear Creek. Eighteen outfalls discharge to the Patapsco River. Qutfall 014 discharges to Bear Creek
and is the discharge point for stormwater runoff and process wastewater treated at HCWWTP. A.T.
Kearney (1993) reported that stormwater runoff from approximately two-thirds of the facility
discharges through outfalls 012, 013, 014, 017, 018 and 021. Stormwater also discharges from
outfalls 001 and 016.

The Shipyard, formerly known as the BethShip Division, is located along the west-central edge of
the site and had 18 permitted outfalls (NPDES Permit No. MDO00(01180) that conveyed varying
amounts of steam condensate, stormwater runoff, drinking water fountain drainage, and freeze
protection flow. The Shipyard property and its operations were sold to Baltimore Marine Industries,
Inc. (BMI) on or about October 2, 1997. BMI now owns and operates the Shlpya.rd and is

responsible for negotiating the terms of a-new NPDES permit with MDE. '

The RFA Report (A.T. Kearney, 1993) indicated that several portions of the site are located within
the 100-year floodplain, including the Tin Mill Canal Area (SWMUs 1-9), the Humphrey Creek
Wastewater Treatment Plant Area (SWMUSs 10-17), the Chrome Recovery Area (SWMUSs 18-26),
and Humphrey Impoundment (SWMU 190). According to the flood insurance map for the plant area
{Community Panel 240010 0555B, effective date March 2, 1981) the 100-year floodplain elevation
is 9 feet msl.

2.23  Climate and Meteorology

Climatic information for the Sparrows Point area is compiled mostly from data collected at the
Baltimore-Washington International (BWI) Airport which is located approximately 10 miles
southwest of the site. Baltimore lies in the mid-Atlantic region of the east coast of the U.S. in the
upper Chesapeake Bay area. The climate is moderately humid and is characterized by warm
summers and relatively mild winters.

Large semi-permanent high pressure systems of warm air masses are common in the summertime.
July is the warmest month with an average maximum daily temperature of 87° F and an average
daily minimum temperature of 67° F. January is typically the coldest month with an average
maximum daily temperature of 42° F and an average daily minimum temperature of 25° F. The
annual mean average temperature is 56° F.

The average annual precipitation is approximately 42 inches. The average annual snowfall is 21
inches. Snow typically occurs on 22 days during the winter season and is often mixed with rain

and/or sleet.
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At the BWI Airport, the prevailing wind is from the west to west-northwest with wind speeds
annually averaging nine knots with gusts to 67 knots. Summer months typically produce the highest
wind velocities, particularly during thunderstorm conditions. Manmade structures tend to minimize
any severe wind conditions.

On-site monitoring of meteorological conditions has been performed since September 1995 and
continues on an on-going basis. The on-site data through January 1997 are presented and discussed
in Section 4.3.

2.2.4  Regional Geology

The general geologic stratigraphy of the Baltimore area is shown on Figure 2-6, and a geologic map
of the Baltimore area is presented as Figure 2-7. The crystalline Pre-Cambrian and early Paleozoic
basement rocks are unconformably overlain by the Patuxent Formation which is conformably
overlain by the Arundel Formation. The Arundel Formation is unconformably overlain by the
Patapsco Formation which represents the uppermost Cretaceous sediments. Pleistocene sediments
unconformably overlie the Cretaceous sediments (Chapelle, 1985). In places, Recent deposits of
natural and anthropogenic origin overlie the Pleistocene sediments.

2.2.4.1 Basement Rocks

The basement rock surface forms a structure named the Salisbury Embayment, which is part of a
larger basement structure called the Chesapeake-Delaware Embayment (Chapeile, 1985). The
basement rocks in the Baltimore area outcrop along the Fall Line and dip to the southeast with a
slope of approximately 90 feet per mile (Bennett and Meyers, 1952). Figure 2-8 is a structure map
for the top of the basements rocks and shows the altitude (in feet below sea level) at which these
rocks will be encountered.

In general, the Coastal Plain sediments thicken to the southeast and comprise a wedge-shaped mass
lapping over the east-sloping crystalline-rock floor (Figure 2-9). The strike of the formations is
generally northeast and the oldest Coastal Plain sediments crop out along the Fall Line in sequential
northeast-oriented bands (Bennett and Meyers, 1952; and Ryan, 1953).

2.2.4.2 Patuxent Formation

The Patuxent Formation is the lowermost unit of the Potomac Group. The Patuxent sediments
consist primarily of quartzose gravel and sand interbedded with silty clay lenses. The thickness
ranges from 50 to 250 feet. The average grain size of the sediments generally decreases (fining
upward sequence) from the base to the top of the unit. Gravel and coarse sand with only minor
amounts of silty clay comprise the basal section, while the upper section is comprised mainly of fine
sand and silty clay. Figure 2-10 is an outcrop and structure map of the top of the Patuxent Formation
and shows the area where this formation is exposed at the ground surface and the altitude at which
the formation will be encountered.

The Patuxent Formation in the Baltimore Area originated as a continental deposit (Chapelle, 1985).
The formation is generally unfossiliferous; however, plant fossils have been found in a few locations
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(Bennett and Meyers, 1952). The sedimentological record indicates a fluvial braided-stream
depositional environment that through time evolved into a meandering stream environment with
overbank and levee deposits (Chapelle, 1985).

2.2.4.3 Arundel Formation

The Arundel Formation, or Arundel Clay, is the middle unit of the Potomac Group. In the Baltimore
area it is a red to red-yellow, dense, plastic clay with thin lenses of silt. The composition of the clay
is predominantly kaolinite and illite. The Arundel Clay ranges in thickness from 25 to 200 feet and
thickens to the east and south. Figure 2-11 is an isopach map of the Arundel showing the thickness
of the formation in the Baltimore area. The variable thickness of the formation is likely due to post-
depositional erosion (Chapelle, 1985). Figure 2-12 is a structure map that shows the altitude of the
top of the Arundel Formation and a northwest-trending erosional depression that is apparent in the
Dundalk and Sparrows Point areas (Bennett and Meyers, 1952).

The depositional environment of the Arundel is interpreted as a non-marine, low-energy, meandering
stream on a broad flat flood plain or marshy paleoenvironment (Chapelle, 1985). Dinosaurian fauna
have been reported in some localities and pyritic and lignitic plant fossils have been described.

2.2.4.4 Patapsco Formation

The Patapsco Formation is the upper-most unit in the Potomac Group. In the Baltimore area, the
Patapsco is comprised of interbedded sands, silts, and clays, and its thickness ranges from 0 to 200
feet. The finer-grained silt- and clay-size sediments comprise 40 to 60 percent of the formation. The
remaining sand-size sediments are mostly quartz and trace amounts of feldspar and heavy minerals.
(Chapelle, 1985).

The Patapsco was also deposited under non-marine continental conditions. Individual fining upward
beds 5 to 20 feet thick are common in outcrop. These fining upward units indicate that a
meandering-stream depositional environment was present during the Patapsco sedimentation
(Chapelle, 1985).

2.2.4.5 Pleistocene Formations

Quaternary sediments of Pleistocene age are present directly above the Cretaceous sediments of the
Potomac Group at thicknesses from 0 to 150 feet (Bennett and Meyers, 1952; Chapelle, 1985; and
Bachman and Wilson, 1984). The sand, gravel, and clay that comprises the Pleistocene sediments
are divided into two generalized formations: upland deposits and lowland deposits. This distinction
is based on the relative altitude of the terraces they form. The upland deposits are generally mapped
as the Brandywine, Sunderland, and Wicomico Formations. These deposits are not widespread and
are present as thin caps on high ridges and hills. The lowland deposits are mostly mapped as the
Talbot Formation and occur generally below an altitude of 50 feet. The lowland deposits are
relatively widespread and are well exposed along the shore area of the Chesapeake Bay and its
estuaries (Chapelle, 1985). :
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The Pleistocene sedimentary record indicates both marine and non-marine origins for the deposits
in the Baltimore area. The lowland deposits of the Talbot Formation are interpreted to be related to
the evolution of the Susquehanna River and the Chesapeake Bay. Figure 2-13 is an isopach map of
the Pleistocene deposits showing the thickness of these deposits in the Baltimore area. The thickness
of the deposits indicates that the ancient Susquehanna River eroded into the Patapsco Formation
during the Pleistocene. Marine sediments were then deposited during a glacially associated
transgression of the sea (Bennett and Meyers, 1952). A possible paleochannel is represented by the
northwest-southeast trending band of thicker sediments (50 to 75 feet} which are present in the
victnity of the current Patapsco River. The increased thickness of the Talbot deposits to over 125
feet in the Sparrows Point area may also indicate an area of deeper channel erosion and subseguent
backfill. The interpreted location of other paleochannels has been annotated on Figure 2-13.

2.2.4.6 Recent Deposits

Recent sedimentary deposits are also present in the Baltimore area. They are generally fine-grained,
thin deposits. These deposits are usually not differentiated from the Pleistocene deposits in water
well records (Bennett and Meyers, 1952). Made-iand or anthropogenic deposits are also present at
the surface in the Baltimore area. These deposits are generally not mapped geologically, but they
can be identified by comparing historic information (maps and photos) with current information.

2.2.5 Regional Hydrogeology

The water-bearing properties of the geologic formation in the Baltimore area are shown in Figure
2-6. Aquifers in the Patuxent and Patapsco Formations are the primary groundwater sources in the
Baltimore area. Local water supplies can be produced from the Talbot (i.e., Pleistocene) Formation.
In areas close to estuaries, water supply wells in any of these formations are susceptible to chloride
contamination.

2.2.5.1 Patuxent Aquifer

The aquifer in the Patuxent Formation is a significant source of groundwater for the Baltimore area.
The most productive zone of the Patuxent Formation is the braided-stream facies. In the Baltimore
Area, the term “Patuxent Aquifer” generally refers to this facies. Transmissivities of the Patuxent
aquifer increase to the southeast and range from about 20 cm?sec in the center of Baltimore to nearly
75 cm?/sec near Sparrows Point. Storage coefficient values are reported to range from 0.00019 to
0.000038. The Arundel Formation is the upper confining bed of the Patuxent aquifer and the
crystalline bedrock generally acts as a lower confining bed (Bennett and Meyers, 1952; and Chapelle,
1985). Vertical hydraulic conductivity values of the Arundel have been reported at 10 to 10™°
cm/sec (Chapelle, 1985).

Both current and historic discharge from the Patuxent aquifer is primarily through water-well
withdrawals. Historic use of the Patuxent aquifer dates back to the 1850’s. By 1900, the total
pumpage in the Baltimore area was approximately 7 Mgal/d. By the end of World War II,
approximately 28 Mgal/d were being pumped. By 1982, the pumpage had decreased to about 11
Mgal/day. The potentiometric surfaces of the Patuxent aquifer in the Baltimore area for 1945 and
as approximated under pre-pumping conditions are shown on Figure 2-14. The approximate
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potentiometric surface for 1982 is shown on Figure 2-15. A review of these maps indicates that there
has been a rise in water levels from 19435 (peak usage) to 1982 in response to the decrease in water
production. The Patuxent aquifer is recharged through outcrop exposures of the Patuxent Formation
along the fall line to the northwest of the Sparrows Point area (Figure 2-15).

Elevated chloride concentrations caused by saltwater encroachment has been documented in the
Patuxent aquifer since the 1930’s. Figure 2-16 shows the mapped extent of saltwater encroachment
for the years 1945 and 1982. Elevated chloride concentrations are typically located in areas near the
Patapsco River and are believed to be related to subcrops of the Patuxent formation beneath the river
channel (Chapelle, 1985).

2.2.5.2 Patapsco Aquifer

The aquifer in the Patapsco Formation is also a source of groundwater for the Baltimore area. A
sand facies in the lower part of the Patapsco Formation is considered the principal source of water
in the Patapsco aquifer. Transmissivity values for the lower sand facies are reported to range from
20 to 40 cm?*/sec, and storage coefficients are reported to range from 0.0027 to 0.000053. The
Patapsco aquifer is predominantly unconfined in the Baltimore area because the formation outcrops
or subcrops throughout much of the area and therefore has no upper confining bed. Where the
Patapsco is confined (i.e., as at Sparrows Point), the overlying Pleistocene sediments serve as the
upper confining bed and the Arundel Formation is the lower confining bed. Vertical hydraulic
conductivities for the Pleistocene sediments have been reported to range from 10 to 10”° cm/sec.
In some parts of the Baltimore area, including the Sparrows Point site, the Patapsco Formation
contains a well-defined "middle clay bed" that separates the lower sand facies from the upper part
of the formation (Bennett and Meyers, 1952; and Chapelle, 1985). Where this occurs, the upper part
of the Patapsco is also a source of groundwater, although it is less reliable and produces smaller
yields.

The Patapsco aquifer was used as a source of groundwater prior to 1900 and during the early part
of the 20th century. Because the Patapsco aquifer widely subcrops beneath the brackish Patapsco
River, elevated chloride concentrations became a major problem in areas near the Patapsco River
estuary. By 1945, almost all water production from the Patapsco had ended due to excessive
chloride in the Harbor, Canton, and Dundalk areas. The BSC plant was the only major user of the
Patapsco aquifer in 1945. Water production totaled about 3 Mgal/d; however, by the late 1940’s and
1950’s, many of the Sparrows Point wells were affected by elevated chlorides and were abandoned.
As of 1985, there was no major use of the Patapsco aquifer in the immediate vicinity of the Patapsco
River estuary. Figure 2-17 shows the potentiometric surface of the Patapsco aquifer for the years
1945 and 1982. Figure 2-18 shows the areal distribution of elevated chloride concentrations in 1945
and 1982. A review of these maps shows that the groundwater level has recovered significantly
since pumping in the Sparrows Point area was reduced; and, likewise, the area impacted by elevated
chloride levels has been reduced (Chapelle, 1985).

The Patapsco aquifer is recharged through outcrop exposures of the Patapsco Formation to the
northwest of the Sparrows Point area (Figure 2-17). In 1945, significant discharge occurred in the
Sparrows Point through water-well withdrawal. With the cessation of pumping since 1945, and the
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consequent recovery of water levels in the aquifer, discharge now occurs through subcrop exposures
into the bay or estuaries (1982 map in Figure 2-17).

A vertical gradient between the Patuxent and Patapsco Aquifers can be seen from the potentiometric
surface information presented in Figures 2-14, 2-15, and 2-17. In 1945, the elevations of the
potentiometric surfaces for the Patuxent and Patapsco aquifers at Sparrows Point were - 60 feet msl
and -40 feet ms! respectively, indicating a downward vertical gradient from the Patapsco aquifer to
the Patuxent aquifer. In 1982, the elevations of the potentiometric surfaces were -27 to -38 feet msl
and +1 feet msl. The potential for downward groundwater movement from the Patapsco to the
Patuxent aquifer exists; however, the Arundel Formation separates the two aquifers and serves as
an aquitard, substantially limiting direct hydraulic communication between the two aquifers.

2.2.5.3 Pleistocene Groundwater

Although not commonly done, local supplies of groundwater can be developed in the Pleistocene
lowland deposits of the Talbot Formation in the Baltimore area. Wide variations have been reported
for the transmissivity of water-bearing zones in the Talbot Formation in the Sparrows Point area.
This variability is due to the discontinuous and lenticular nature of the water-bearing sand and gravel
deposits caused by the interfingering of marine and fluvial facies within the Talbot Formation
(Bennett and Meyers, 1952). Several wells completed in the Talbot Formation at Sparrows Point
(Bal-Gf 42, 43, 58, 62, 66, 69, and 141 to 153) are now abandoned. Yields were reported at about
25 to 50 gallons per minute (gpm). Elevated chloride concentrations in the Talbot Formation is
wide-spread along the Patapsco River and its estuaries, and salt-water encroachment is a significant
factor limiting development of water supplies in the Talbot Formation (Bennett and Meyers, 1952).

Groundwater recharge to the Talbot Formation occurs primartly through the percolation of local
precipitation to the water table. Discharge is primarily by natural means to springs and surface
waters of local rivers, streams, and estuaries.

2.3 FACILITY USE AND HISTORY
2.3.1 Overview

Pennsylvania Steel built the first furnace at Sparrows Point in 1887. The first iron was cast in 1889.
Bethlehem Steel Corporation (BSC) purchased the Sparrows Point facility in 1916 and enlarged it
by building mills to produce hot rolled sheet, cold rolled sheet, galvanized sheet, tin mill products,
and steel plate. These products are still produced today.

During peak production in 1959, the facility operated 12 coke oven batteries, 10 blast furnaces, and
four open hearth furnaces. The coke ovens ceased operations in December 1991. Demolition work
began in June 1992 and was completed by November 1993 for batteries 1-6, and 9-10. Batteries 7
and 8 had been removed during the 1980’s. Batteries A, 11, and 12 are being torn down.

BSC currently operates L blast fummace. H and J furnaces formerly operated as backups during L
furnace maintenance. Only these three furnaces remain today. Furnaces A-G and K were
demolished and removed from the site during a period between 1979-1985.
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Steel is currently made in two Basic Oxygen Furnaces (BOFs). Open Hearth furnace shops # 1, #2,
#3, and #4, which were formerly used for steel production, are no longer in service. Other iron and
steel making operations and associated facilities are discussed later in this section.

2.3.2  Steel Manufacturing Operations

Steel manufacturing involves handling of vast amounts of raw materials including coke, iron ore,
limestone, and scrap steel, as well as recovering byproducts and managing waste materials. The
locations of the various general operating facilities are shown in Figure 2-19. The operations and/or
processes listed below either were or are performed at the Sparrows Point facility:

. Iron and Steel Production
Raw Material Handling
Coke Production
Sinter Production
Iron Production
Steel Production and Semi-Finished Product Preparation
Finished Product Preparation
Discontinued Finished Product Operations

*+  (Coal Chemical Recovery System
Coal Chemical Plants
Benzene and Litol Plants
Hydrogen Cyanide Strippers
Desulfurization Plant and Sulfur Recovery

»  Other Byproducts Recovery Systems
Ammonia Removal Plant
Green Pellet Plant
Ball Mill
Palm Oil Recovery (non-BSC)
Slag Processing (non-BSC)

*  Wastewater Treatment Systems
Bio-Oxidation Plant
Blast Furnace/Sinter Plant Water Treatment System
BOF Water Treatment System
Chromium High Density Sludge (HDS) Plant
Tin Mill Canal and Humphrey Creek Wastewater Treatment Plant

*  Solid Waste Management
Greys Landfill
Coke Point Landfill
Humphrey Impoundment

* Air Pollution Control
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The following sections present brief descriptions of these operations and/or processes.
2.3.2.1 Iron and Steel Production

Iron- and steel-making involves raw material handling, coke production, sinter production, iron
production, steel production, semi-finished product preparation, and finished product preparation.

Raw Material Handling

Most of the raw materials used in the production of iron and steel are stockpiled in the ore pier area
located in the south-central portion of the site. The raw materials include iron ore, coke, crushed
limestone, quartz gravel, sand, mill scale, and pellet fines.

Coke Production

Coke was produced on site for use as a fuel in the iron-to-steel making process. A total of 13 coke
oven batteries were used between the 1930°s and 1991 at which time the coke ovens ceased
operations. Ten of the coke oven batteries have been removed. Demolition of batteries 1-6 was
completed in May 1991. Batteries 7 and 8 had been demolished during the 1980°s. Demolition '
work on batteries 9 and 10 began in June 1992 and was compieted by November 1993. Batteries A,
11, and 12 are currently being torn down. During the period of active coke production, coal was
stored in an area located north of Coke Point Landfill and southwest of the Benzene\Litol Plant.

Sinter Production

BSC used to have seven sinter strands, and now there is only one. Sinter is an agglomerated and
fused mixture of fine-sized materials such as iron ore, coke breeze, fluxstone, mill scale, and flue
dust used to charge the blast furnaces. After fusing, the sinter product is crushed and screened.
Undersized sinter fragments are recycled, and acceptably sized sinter is air cooled, screened again,
then sent to charge the blast furnaces.

Iron Production

Iron is produced in blast furnaces where iron ore (or iron-bearing pellets), sinter, coke, and limestone
are continuously fed into the top of the furmace. Solid materials are ultimately heated by the hot air
and fuel injected in the lower section of the furnace and from coke burning. Molten iron forms from
the heating and reaction with these gases. The limestone reacts with the ore impurities to form slag
which floats atop the molten iron. The slag is separated and transferred directly to the granulated
Slag Plant and then taken to an on-site processing area. The iron is drawn from the furnace bottom
to hot metal cars for transport to the steel making furnaces. Currently, only blast furnace L is
operating. H and J furnaces are not in operation.

Steel Production and Semi-Finished Product Preparation

Molten iron and ferrous scrap metal are refined by oxidation in the steel-making process. Once
refined, alloys are added to the molten iron for the desired grade of steel. Currently, Bethlehem uses
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two Basic Oxygen Furnaces (BOFs) to produce steel. Slag is also generated in this process and is
taken to the reprocessing area on-site. The steel is continuously cast and semi-finished steel slabs
are cut to proper lengths at two strands of the Continuous Caster for further processing at either the
Plate Mill or Hot Strip Mill.

Finished Product Preparation

Finished steel is produced in various portions of the site at the Plate Mill and two Finishing Mills
(the Cold Sheet Mill, and the Tin Mill). These mills generate various steel products, all to customer
specifications, including hot-rolled sheets and strips, cold-rolled sheets, and flat plates. Some of the
products are galvanized, coated with corrosion-resistant alloys (i.e., galvalume or chrome), or tin-
plated at the Coating Lines located in the Cold Sheet Mill and the Tin Mill.

Discontinued Finished Product Operations

Two other mills in the northwestern portion of the site, the Rod and Wire Mill and the Pipe Mill, are
no longer active. These mills operated between the 1940’s and early 1980’s producing rods, wire
products, and pipes. Activities at the Rod and Wire Mill associated with the leaching of zinc ore and
a subsequent treatment process to remove cadmium impurities resulted in contaminated soil and
groundwater. In 1986, BSC initiated a groundwater remediation program under Maryland
Department of the Environment (MDE) Complaint and Order C-O-85-179 dated February 25, 1985.
Current remediation activities include on-going in-situ leaching of contaminated soil and treatment
of groundwater pumped from a network of extraction weils. This Interim Measure is described in
more detail in Section 6.

2.3.2.2 Coal Chemical Recovery System

During the coke production years, the coal chemical recovery system consisted of several individual
plants that operated for raw coke gas treatment. These plants were located in the southwest portion
of the site, and included the A and B Coal Chemicals Plants (CCP), the Benzene and Litol Plants,
two Hydrogen Cyanide Strippers, and the Desulfurization Plant and Sulfur Recovery. The history
and current status of these plants are discussed below.

Coal Chemical Plants

Raw coke oven gas was initially treated at the A or B Coal Chemical Plant (CCP). The A CCP
(which served coke oven batteries 1-6 and battery A beginning in the 1930’s) and B CCP (which
served batteries 11 and 12 beginning in the 1950’s) both ceased operations in 1991. These plants
contained various oil/water separators, scrubbers, saturators, cooling towers, tar decanters, and
numerous tanks. The plant units have been removed or are in the process of being removed.
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Benzene and Litol Plants

The Benzene and Litol Plants were distillation and cracking plants, used for the purification of light
oil into benzene, toluene, and xylene and operated from the late 1940’s through 1986. These plants
contained numerous tanks, coolers, absorbers, and scrubbers. All plant units have been removed.

Hydrogen Cyanide Strippers

Two Hydrogen Cyanide Strippers were used for the removal of hydrogen cyanide from gas generated
at the A and B CCPs, and from wastewaters generated in the treatment of this gas. One stripper
removed the cyanide from the final cooler condensate. The other removed the cyanide from the coke
oven gas before distribution of the gas to the plant. All plant units have been removed.

Desulfurization Plant and Sulfur Recovery

The original Sulfur Recovery Plant operated from the late 1960s through the late 1980s, and it
removed about one-third of the sulfur from the A and B CCP coke oven gas. This unit was torn
down and replaced with a new unit that would have fully desulfurized the gas. The new unit, which

is still in place, was never operated because the coke ovens were shut down in 1991, '

2.3.2.3 Other Byproducts Recovery Systems

Byproduct recovery systems that were formerly operated at the BSC facility include the Ammonia
Recovery Plant, the Green Pellet Plant, and the Ball Mill. Byproduct recovery systems that are still
operated include Palm Oil Recovery, and Slag Reprocessing.

Ammonia Removal Plant

Excess weak ammonia liquor from the A and B CCP coking operations was temporarily stored in
a one-million gallon tank prior to pumping it to the Ammonia Removal Plant. At the Ammonia
Removal Plant, the liquor was added to a lime slurry, and then sent to a clarifier to remove
suspended solids. The pre-limer clarifier sludge was beneficially re-used at the Humphrey Creek
Wastewater Treatment Plant for pH adjustment. The clarified liquor went to the Bio-Oxidation Plant
for phenol treatment. The ammeonia removal treatment process is no longer done at Sparrows Point
because the Coke Oven was shut down in 1991.

Green Pellet Plant

The Green Pellet Plant, located in the open hearth furnace shop area near the south-central portion
of the site, operated from the early 1970’s to approximately 1980. Here, unfired (green) iron ore
pellets were manufactured from open hearth and basic oxygen furnace fume dust. The pellets were
then charged back into the furnaces. The plant was demolished in 1990.
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Ball Mill

The Ball Mill was located west of the coke ovens. There are no reported startup dates, but the mill
ceased operations in the 1980°s. Coal tar and material from the tar decanter, which formed from the
quenching of coke oven gases, was recovered here and processed to a liquid for beneficial use as fuel
at the Pennwood Power Station or at the Open Hearths.

Palm Oil Recovery (non-BSC)

The Palm O1l Recovery (PORI) operation, which is independent of BSC and was recently purchased
by U.S. Filter, receives and processes waste oils generated by BSC throughout the Sparrows Point
facility. PORI operations began around 1950 and are active today under the new ownership. Waste
oil is received by an oil/water separator and discharged to a holding tank. Wastewaters are then
piped to an earthen lagoon where the waste oil is skimmed and recovered. Wastewaters are
discharged (under non-BSC NPDES permit) to the Tin Mill Canal, and further treated at the
HCWWTP. Treated wastewaters are-then discharged under BSC’s NPDES permit to Bear Creek
through outfall 014.

Slag Reprocessing {(non-BSC)

Slag generated at the Blast Furnace and the BOF is processed on site by C.J. Langenfelder, Inc. At
the Blast Furnace, hot slag is dumped in holding bins and sprayed with water to cool and solidify the
material. Molten slag from the BOF is tapped from the steel-making vessel into containers
(thimbles) for transport to the slag-processing facility where it is dumped and sprayed with water.
Cooled, solidified slag is dug from the Blast Furnace slag bins or from piles at the slag facility and
separated by crushing and screening into various sizes suitable for sale. Some of the BOF slag is
recycled to the iron-making operation.

2.3.2.4 Wastewater Treatment Systems

The generation of a variety of wastewaters, waste pickling liquors, and other aqueous wastes is part
of the routine procedures for steel making and steel processing. The RFA Report identified various
wastewater treatment plants, scale pits, sumps, tanks, and other pollution control devices associated
with the steel making and processing activities. Some of the more important plants/systems are
briefly discussed below.

Bio-Oxidation Plant

Most of the wastewater treated at the Bio-Oxidation Plant came from the Ammonia Removal Plant,
the Benzene and Litol Plants, and from the A CCP Hydrogen Cyanide Stripper. The treatment
system, which is currently being used to treat residual liquids from the dismantling projects in the
Coke Oven Area, consists of various tanks, skimmers, oil/water separators, mixing chambers,
aeration basins, and thickeners. During operation of the plant, sludge is recycled back to the aeration
basin, while clarified (treated) wastewater is discharged through point source location 121 (an
internal monitoring point) and subsequently to the Patapsco River through NPDES outfall 021.
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Blast Furnace/Sinter Plant Water Treatment System

The Blast Furnace/Sinter Plant Water Treatment System processes water from the Sinter Plant
scrubbers and treats slurry from the Blast Fumace recycled water system for soluble zinc and
cyanide. The treatment system consists of a thickener, a belt press filter, and two spent pickle liquor
tanks. Dewatered sludge (non-hazardous) is disposed in Greys Landfill and water is discharged
through NPDES permitted outfall 101.

BOF Water Treatment System

The BOF gas cleaning water treatment system is a recycle system that treats water from four (4) BOF
scrubbers used to remove suspended particulates from BOF process gas generated during the
production of steel. The treatment system consists of various tanks and settling equipment. Solids
are removed and disposed at Greys Landfill. Excess water (blowdown) is sent to the HCWWTP for
final discharge through NPDES outfall 014.

Chromium High Density Sludge (HDS) Plant

In 1987 the Chromium High Density Sludge (HDS) Plant (which is called the Chrome Recovery |
Plant in the RFA) was installed to process chromium-bearing wastewater generated during chromium
plating and passivating operations at the Tin Mill. The wastewater treatment system includes several
tanks (i.e., reduction, neutralization, flocculation), pH adjustment, thickening, and filtering of solids.
Sludge from the treatment process is sent offsite for proper disposal. Treated wastewater is sent to
the Humphrey Creek Wastewater Treatment Plant (HCWWTP).

Tin Mill Canal and Humphrey Creek Wastewater Treatment Plant

The Tin Mill Canal (TMC) is a man-made canal constructed in slag fill and located in the northern
half of the site. The TMC primarily serves as a conveyance for industrial wastewater discharged
from several site facilities. The canal also receives stormwater runoff. The TMC is approximately
7700 feet long, 30 to 50 feet wide, and averages approximately 15 feet in depth. Wastewater flows
generally east to west toward the Humphrey Creek Waste Water Treatment Plant (HCWWTP). The
eastern portion of the TMC began operating in the early 1950’s. The western (remaining) portions
of the canal and HCWWTP were completed and began operating in approximately 1969. Treated
wastewaters discharge through NPDES outfall 014 to Bear Creek.

2.3.2.5 Solid Waste Management

Solid wastes have been disposed or managed primarily at three areas within the Sparrows Point site:
Greys Landfill, Coke Point Landfill, and Humphrey Impoundment.

Greys Landfill
Greys Landfill occupies approximately 40 acres in the northwest corner of the site and is a solid

waste disposal area. This unit is currently active and had formerly operated under Maryland Solid
Waste and Controlled Hazardous Substances (CHS) Permit No. AQ074. The landfill is surrounded
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by a slag berm and is divided into cells assigned for specific wastes including various sludges.
centrifuge cakes, dusts, cleanup materials, and asbestos-bearing wastes.

In the northeast corner of Greys Landfill is the Tar Decanter Cell, also known as the Closed CHS
Cell. This unit is a 1.5-acre RCRA-regulated disposal cell that received various coal tar sludge, slag,
dusts, filter cakes, and miscellaneous debris. The unit was ciosed and capped in 1984 under a
closure plan submitted to MDE in April 1983 and approved in August 1983. The cap consisted of
2.5 feet of slag overlain by three inches of asphalt paving that has been re-paved twice since 1984.

Coke Point Landfill

Coke Point Landfill is located in the southwest corner of the site. The Coke Point Landfill currently
occupies approximately 40 acres. The land area that now contains Coke Point Landfill was created
(through the placement of slag fill) between 1957 and 1971. The area apparently received discarded
materials during that time; but there is no clear starting date for the operation. Since 1971, the area
. has been used as a landfill and waste disposal area. The landfill received a variety of non-hazardous
waste that generally included foundry dust, waste sand, slag, refractories, and various other dusts.

The Coke Oven Sweepings Pile is an area located within the northern portion of the landfil! unit that
received maintenance sweepings from the Coke Oven Area. These sweepings included coke ash that
had been segregated from other solid wastes. The pile currently contains a variety of materials
including demolition debris, baghouse dust, and construction rubble.

Humphrey Impoundment

Humphrey Impoundment is located in the northwest portion of the site between the Rod and Wire
Mill and the Tin Mill Canal and occupies approximately 43 acres. Between 1950 and 1970,
Humphrey Creek existed as open water (the impoundment did not yet exist) and received wastewater
discharges from various steel processing areas including the Cold Sheet Mill, the Hot Strip Mill, the
Tin Mill, and the Rod and Wire Mill. When the Tin Mill Canal was completed in 1969, these
discharges were routed through the canal to the Humphrey Creek Wastewater Treatment Plant
(HCWWTP) for treatment.

Between 1970 and 1985, Humphrey Impoundment was used as a dewatering area for sludges
generated at various on-site wastewater treatment plants including the BOF Water Treatment System,
the HCWWTP, the Blast Furnace/Sinter Plant Water Treatment System, and the former Open Hearth
Furnmace Water Treatment System. Since 19835, it has been used on several occasions for emergency-
basis sludge dewatering when upsets have occurred in one of the wastewater treatment systems. The
MDE has been notified of these uses prior to their occurrence.

2.3.2.6 Air Pollution Control

Various air pollution control devices including baghouses, electrostatic precipitators, scrubbers,
cyclones, and tower washers are used across the site. Primary air emissions locations include the
blast furnaces, the sinter plant, coke ovens, and the BOFs. The handling of solid and aqueous waste-
streams assoctated with air pollution control has been described above. All air emissions subject to
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pollution control efforts are regulated under the Clean Air Act and are not within the scope of the
Site-Wide Investigation to be performed at the Sparrows Point site.

2.3.3  Shipyard Operations

The Shipyard is located along the west-central edge of the site boundary (Figure 2-3) and occupies
approximately 200 acres of which about 75 acres are shipways (water). The western boundary of
the Shipyard abuts the Patapsco River. The Shipyard, which has been used for shipbuilding and
maintenance since 1891, was operated by the BethShip Division of BSC until or about October 2,
1997, at which time the property and operations were sold to Baltimore Marine Industries, Inc.
(BMI).

At the time of its sale to BMI, the Shipyard contained approximately 45 buildings and numerous
additional structures including hoists and cranes; and open, paved and unpaved, work and storage
areas. There were also moveable work spaces including a barge, a floating dock, and two water
treatment trailers containing portable tri-butyl tin (TBT) carbon absorber units that operated under
Baltimore County Permit No. WWDP1161.

During its operation by BethShip, the Shipyard had 18 permitted outfalls (NPDES Permit No.
MD0001180) that conveyed varying amounts of steam condensate, stormwater runoff, drinking
water fountain drainage, and freeze protection flow to the Patapsco River.

BethShip relied on outside contractors for the disposal of solid and hazardous wastes. Solid (non-
hazardous) wastes were primarily landfilled off-site (i.e., not on BSC property); however, some
dredge spoil pile and shot-blast materials were sent to Greys Landfill. (No wastes generated by BMI
will be accepted at Greys or Coke Point Landfills.) Hazardous wastes, which included waste oils,
paint wastes, and parts-washer solvents, were disposed at approved and permitted off-site facilities.

2.3.4 Fill Placement

Slag, a byproduct of iron- and steel-making, has been used as an on-site fill material since operations
began at the Sparrows Point facility. Two studies have been conducted to evaluate the history of the
Sparrows Point land-reclamation or filling operations. The first study was conducted by the U.S.
Environmental Protection Agency (EPA). The EPA produced a two volume report in June 1985
entitled “Site Analysis, Bethlehem Steel Plant, Sparrows Point, Maryland.” This report was based
on an evaluation of aerial photography for the following dates: April 23, 1938; August 23, 1952;
February 14, 1953; September 25, 1957; October 10, 1960; March 16, 1963; February 21, 1966;
October 11, 1971; November 5, 1971; May 18, 1979; and June 23, 1983.

The second study was an unpublished, internal BSC evaluation conducted by Ed Wilson and Joe
Mendelson (Wilson and Mendelson, 1993). A land plat for the site, dated August 1916 and January
1917 (Coonan, 1917) was used as the basis of BSC's land reclamation evaluation. No other maps
or photographs of the site were found for the period prior to 1916/1917; thus, the extent of any land
reclamation activity prior to 1916/1917 is unknown. The most recent aerial photograph (BSC, April
1996) was used as the basis of the current site conditions for the evaluation. Figure 2-20 shows the
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land reclamation and slag placement history at Sparrows Point developed by BSC and summarized
below.

In January 1917, the BSC Sparrows Point facility consisted of approximately 2166 acres of land
(Coonan, 1917). Humphrey Creek was a northeast trending embayment in the northern portion of
the site. It drained to Bear Creek and was reported to have contained fresh water. A tributary to
Humphrey Creek called Blockhouse Cove extended well into the central part of the site from the
southern side of Humphrey Creek. Greys Creek, an embayment oriented east-southeast, was present
to the north of Humphrey Creek. The Town of Sparrows Point was present in the south central
portion of the site.

By April 1938, steel manufacturing operations were well established, particularly on the eastern side
of Sparrows Point. Blockhouse Cove had been completely reclaimed, and a bridge partially dammed
the opening to Bear Creek. A significant portion of the southern end of the site had been reclaimed.
A small amount of land along the southern edge of the site was reclaimed between the late 1930’s
and the late 1950’s. The northeast end of Humphrey Creek, two small tributaries to Jones Creek,
and some land north of the current Shipyard were also reclaimed by that time. By 1971, all of the
Humphrey Creek estuary had been reclaimed, and the Tin Mill Canal had been constructed within
the slag fill. In addition, Greys Creek and an additional area along the southern boundary of the site
had been completely reclaimed.

2.3.5 Spill History

BSC has maintained a log of spill incidents dating back to September 1984. This log, which is
presented in Appendix 2A, identifies the date of the spill, its location, the nature of the substance
spilled, the amount spilled, and comments concerning the cause of the spill. There was a significant
reduction in the number of spills after the coal chemical plants were shut down in 1991. In addition
to reportable spills identified in the log, small (non-reportable) spills have occurred throughout the
facility.

2.3.6 Permit History

The BSC Sparrows Point Facility maintains active permits under the Clean Air Act (CAA) and the
NPDES program of the Clean Water Act (CWA). Information on these permits is summarized in
Tables 2-1 and 2-2. Information on environmental permits for the Shipyard is presented in Appendix
2B. BSC has also had permits for solid and/or hazardous waste management under Maryland’s Solid
Waste and Controlled Hazardous Substance (CHS) and EPA’s RCRA regulatory programs.
Information on these permits is summarized in Table 2-3.

2.4 PREVIOUS INVESTIGATIONS

Several site-specific environmental and hydrogeologic investigations have been prepared for the
BSC Sparrows Point facility. Figure 2-21 shows the general locations of the previous investigations
indexed by the reference numbers listed below. Key figures and tables from selected reports are
included in Appendix 2C. Information from these investigations has been extracted for use in
compiling and understanding the regional geology and hydrogeology of the Sparrows Point site.
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l.

LETTER REPORT, PHASE I INVESTIGATION, EXISTING WASTE DISPOSAL AREAS:
D’ Appolonia, August 8, 1980.

This report presented an evaluation of the Sparrows Point geology and hydrology based on
review of available literature. A review of boring logs, particularly in the Coke Point Landfill
and Humphrey Creek Impoundment area, was also conducted. This review indicated that the

- borings were located primarily in the Pleistocene Talbot Formation; that the deposits were

heterogeneous and anisotropic; and that the sand, silt, and clay units were commonly cross-
bedded and discontinuous. Bay muds were present beneath the slag fill in the former estuaries,
such as Humphrey Creek and Greys Creek. A Phase II investigation was recommended.

ADDENDUM, PHASE [ INVESTIGATION, REVIEW OF EXISTING WELL
INFORMATION, EVALUATION OF REGULATORY REQUIREMENTS, PHASE I SCOPE
OF WORK AND COST ESTIMATE, EXISTING WASTE DISPOSAL AREAS: D’ Appolonia,
December 22, 1980.

This report presents a review of available groundwater well information and water use at the
Sparrows Point site. The Pleistocene water-bearing zones were historically used as a
groundwater supply in the Rail Mill and Old Town Water Station areas. The Old Town Water |
Station wells were used to supply domestic water to the Town of Sparrows Point until the early
1900’s when they were abandoned due to elevated chloride concentrations. Excessive chloride
levels in the Upper and Lower Patapsco are also documented. Information obtained from the
USGS indicated that the Pleistocene deposits historically produced brown water that was high
in humic acid and low in pH.

REPORT, PHASE @I INVESTIGATION, HUMPHREYS CREEK IMPOUNDMENT AND
GRAYS LANDFILL EXISTING WASTE DISPOSAL AREAS: D’ Appolonia, July, 1981.

The Phase II investigation included drilling three borings at Humphrey Creek Impoundment and
three borings at Greys Landfill to further define the site geology. Piezometers were installed at
Humphrey Creek Impoundment (7) and at Greys Landfill (4} to further define the site hydrology.
Soil and water samples were collected and analyzed. Based on the investigation, it was
determined that the uppermost aquifer in the Humphrey Creek Impoundment area which could
be impacted by waste disposal operations was in the Pleistocene deposits. Thick impervious
clay layers, which served as a confining layer, were delineated between the slag fill and the
Pleistocene aquifer in the Humphrey Creek area. The Pleistocene aquifer and the Upper
Patapsco aquifer were reported to be hydraulically connected and confined in the Humphrey
Creek area. The Pleistocene/Patapsco contact was encountered at elevation of -67.5 feet msl in
the Humphrey Creek Impoundment area and at -14 to -41 feet msl in Greys Landfill area.
Permeabilities in the slag fill ranged from 10® cm/sec to 10™ cm/sec. Permeabilities for
Pleistocene sand samples ranged from 10" cm/sec to 10 cm/sec while permeabilities for finer
grained Pleistocene samples ranged from 10* cn/sec to 10 cm/sec. Permeabilities for the
Upper Patapsco sands ranged from 107 to 10* cm/sec. A generalized stratigraphic column and
several stratigraphic cross-sections were prepared. -
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4. REPORT, GROUNDWATER MONITORING PLAN, HUMPHREYS CREEK
IMPOUNDMENT AND GRAYS LANDFILL EXISTING WASTE DISPOSAL AREAS:
D’ Appolonia, December 1981.

This report summarizes the information obtained during the Phase I and Phase II investigations
and presents a formal plan for monitoring the waste disposal areas in accordance with RCRA
requirements.

5. PHASE [ EVALUATION , SHALLOW GROUNDWATER CONDITIONS, HUMPHREYS
IMPOUNDMENT AND GRAYS LANDFILL: Whitman, Requardt and Associates, February
20, 1984.

Whitman, Requardt and Associates (Whitman) conducted an investigation of the shallow
groundwater conditions at the Humphrey Impoundment and Greys Landfill. Eight groundwater
monitoring wells were installed at each facility. The Humphrey Impoundment wells ranged
from 21 to 45 feet in depth and encountered slag fill from 21 to 42 feet thick. Clay, silt, and
sand deposits were encountered below the fill. The Greys Landfill wells ranged from 16 to 30
feet in depth and encountered slag fill from 2 to 27 feet thick. Clay, silt, and sand deposits were
encountered below the fill. Groundwater samples were analyzed. Whitman concluded that
contaminant concentrations were insignificant and that the impact of discharges to Bear Creek
would be negligible.

6. FINAL REPORT, PRELIMINARY HAZARDOUS WASTE INVESTIGATION, ROD AND
WIRE MILL PLATING SLUDGE BIN AREA, SPARROWS POINT, MARYLAND:
Woodward-Clyde Consultants, March 4, 19835.

This investigation focused on the Rod and Wire Mill area. Tasks included a literature review,
geophysical exploration, exploratory borings (6) and well installation (5), laboratory analysis,
and hydrogeological analysis and report preparation. The groundwater was determined to flow
to the northwest in August 1984 and to the east-northeast in October 1984. Drinking water
standards were exceeded for total dissolved solids, sulfate, iron, manganese, cadmium, pH, zinc,
and lead. Evidence of soil contamination from lead, cadmium, pH, total chromium, and barium
was detected. Cadmium was the only parameter that exceeded the EP Toxicity standard.

7. PHASE I REPORT ON ROD AND WIRE MILL SLUDGE BIN STORAGE AREA
INVESTIGATION, SPARROWS POINT PLANT: Baker/TSA, Inc., June 1986.

This investigation at the Rod and Wire Mill Sludge Bin Storage Area was a follow-up
investigation to the Woodward-Clyde report dated March 4, 1985. Baker/TSA, Inc. (Baker)
installed and sampled two soil borings and seven groundwater monitoring wells, Two
groundwater flow systems were designated: a shallow aquifer and a deep aquifer. The shallow
aquifer extended 10 to 15 feet below ground surface and was reported to be perched, and the
deep aquifer extended to about 30 feet below ground level. Groundwater flow in the shallow
aquifer was interpreted as radial while flow in the deep aquifer was interpreted as being to the
west-southwest (consistent with the local surface water and topographic trend). Permeabilities,
groundwater gradients, and flow velocities were calculated. Stratigraphic cross-sections and
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groundwater flow maps were prepared. Cadmium was determined to be present in the soil
adjacent to the sludge bins. Higher levels of cadmium were observed in the groundwater than
in the soil.

8. PHASE O REPORT ON ROD AND WIRE MILL SLUDGE BIN STORAGE AREA
INVESTIGATION, SPARROWS POINT PLANT: Baker/TSA, Inc., November [986.

This report is the second report on the Rod and Wire Mill Sludge Bin Storage Area prepared by
Baker. Additional monitoring well clusters and shallow soil borings were installed as part of
the Phase II activities. Two rounds of groundwater sampling were conducted. In this report,
three groundwater systems were designated: the shallow system (~15 feet deep), the
intermediate system (~30 feet deep), and the deep system (~60 feet deep). The shallow
groundwater system was determined to radially flow toward the northwest, west, and southwest.
The intermediate groundwater system was determined to flow ultimately to the southwest. The
deep groundwater system was determined to flow generally eastward. Slug test permeabilities
in the shallow system ranged from 10* to 10" cm/sec, in the intermediate system from 10 to
10" cm/sec, and in the deep zone from 10% to 10® cm/sec. Groundwater contamination was
detected in the shallow and intermediate systems but not in the deep system. Baker concluded
that pumping of groundwater from two wells (BW-24 & BW-27) could control the intermediate
groundwater system contaminant plume and that the shallow contaminant pilume was limited
due to discontinuous sediment facies.

9. REPORT ON GROUNDWATER INVESTIGATION STUDY PROGRAM AT HUMPHREYS
IMPOUNDMENT AND GRAYS LANDFILL, SPARROWS POINT PLANT, BETHLEHEM
STEEL CORPORATION: Baker/TSA, Inc., July 1987.

This report was prepared in response to a Complaint and Order (C-0-85-179) issued by the State
of Maryland Department of Health and Mental Hygiene which required BSC to submit plans
and schedules for updated studies related to determining the extent and configuration of
groundwater impacts from Greys Landfill and Humphrey Impoundment. The investigation
included the installation of 28 additional monitoring wells and 12 staff gages on adjacent
streams and water bodies, monthly water level measurements, and data evaluation. Quarterly
groundwater sampling was conducted. The report concluded that localized effects on
groundwater quality at both Greys Landfill and Humphrey Impoundment were apparent. The
effects on water quality for Humphrey Impoundment were noted in the slag and Pleistocene
units near the west and southwest end of the impoundment. Water quality effects in the slag
unit at Greys Landfill were detected near the north central perimeter of the landfill. The
Pleistocene units were not significantly affected except in one well located near an affected slag
well.

Groundwater flow in the slag and Pleistocene units at Humphrey Impoundment was determined
to ultimately discharge to the west into Bear Creek or to the east and south to the Tin Mill
Canal. Groundwater flow in the slag unit at Greys Landfill was determined to be partially radial
and to ultimately discharge west to northwest toward Bear Creek. Groundwater flow in the
Pleistocene unit at Greys Landfill was also determined to be partially radial and to ultimately
discharge west to northwest toward Bear Creek. Calculated permeabilities for the slag unit
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ranged from 1.7 x 107 to 1.6 x 10~ cm/sec. Calculated permeabilities for the Pleistocene unit
ranged from 2.1 x 107 to 9.4 x 107 cmy/sec.

At Humphrey Impoundment, the affected groundwater parameters included elevated levels for
pH, TOC, ammonia, cyanide, 2,4-dimethylphenol, and trichioroethylene. The levels were
determined to not represent a significant concern to human health or the environment.

At Greys Landfill, the affected groundwater parameters in the slag unit included elevated and
reduced levels for pH and elevated levels for sulfate, iron, manganese, cyanide, 2,4-
dimethylphenol, and benzene. The levels were determined to not represent a significant concern
to human health or the environment. In the Pleistocene unit, elevated levels of sodium, chloride,
sulfate, 2,4-dimethylphenol, and benzene were detected in the groundwater. The levels were
determined to not represent a significant concern to human health or the environment. A
groundwater quality assessment program was proposed to confirm the effect on groundwater
quality at each site.

HYDROGEOLOGICAL STUDY OF THE GRAYS LANDFILL SITE AT THE SPARROWS
POINT PLANT: CH2M HILL, November 1992.

This report focused on understanding the hydrogeological conditions at the Greys Landfill using
existing information. Greys Creek was reclaimed, beginning in 1957, and the landfill extends
over the southwestern portion of the former estuary. In 1992, the landfill encompassed
approximately 40 acres and 34 monitoring wells had been installed (during previous
investigations) within and near the landfill. The uppermost subsurface unit is described as slag
fill, typically 5 to 10 feet thick except in the former creek where it is 15 to 20 feet thick.
Beneath the slag are Pleistocene deposits consisting primarily of silts and clays with interbedded
discontinuous sand lenses. The Pleistocene deposits range in thickness from 20 to 40 feet. The
Pleistocene/Upper Patapsco Formation contact is characterized by dense (high SPT blow counts
in boring logs) light-colored sands with occasional lenses of clay or silt. None of the borings
intercepted the lower contact of the Patapsco.

The hydrogeology was characterized as consisting of three aquifers; the surficial aquifer, the
Patapsco aquifer and the Patuxent aquifer. The Patuxent aquifer was not studied. The surficial
aquifer and the Pleistocene aquifer were reported to be hydraulically connected and unconfined.
The combined surficial and Pleistocene water-table aquifers were determined to be mounded
in the landfill area, and the flow direction was determined to be partially radial with a horizontal
average linear velocity of 0.8 to 5 ft/yr. The Patapsco aquifer was reported to be confined, but
the confining pressure was not determined for the landfill area. The flow direction was
determined to be southerly.
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. Stratigraphic Thickness . . . .. .
System Series unit Stage’ (feet) Dominant litholegic character Water—bearing properties
Capable of yielding moderate
Quaternary Holocene Lowland and Sand, silty clay, and gravel; tan quantities of water, but net
and Pleistocene upland - 0-100 to rusty orange; predominantly comnonly used as an aquifer
Tertiary deposits quartz, illite and kaolinite. in the Baltimore aream. Subject
Talbot l:.o brackis}:l-wnter encroachl‘fient
Formation in area adjacent to estuaries.
Yields large quantities of
Sand, interbedded with lenses of water. Hydraulically connected
Patapsco silty clay; predominantly quartz, with overlying Pleistocene sands.
Formation Albian 0-200 illite, and kaolinite. Subject to brackish-water en-
’ croachment in areas adjacent to
estuaries.
El
e Clay, interbedded with lenses of
Cretaceous Lower @ | Arundel sandy silt; lignitic material Functions as a confining bed.
Cretaceocus Y | Formation Aptian 25-200 comnon; predominantly illite and
£ kaolinite.
!
& ?
Most important water-bearing
Sand, gravel, interbedded with formation in the Baltimore area.
discontinuous lenses of clayey Yields large quantities of water,
Patuxent Barremian 50-250 silt. Predominantly quartz. particularly in lower part of
Formation Iron-oxide cementation common in the formation. Subject to brack-
outcrop area. ish-vater contamination vwhere over-
lying Arundel Formation has been
removed by Pleistocene erosion.
Yields small to moderate quantities
Paleozoic Crystalline Complex assemblage of achist, of water west of the Fall Line, Not
and Rocks - Unknown gneiss, and gabbro. an important water-bearing formation
Precambrian (basement} in the Coastal Plain.

! From Doyle, Van Campo, and Lugardon (]975).

Designated Lower and Lowermost Upper Cretaceous by the U.S. Geological Survey.

FIGURE 2-6
GENERALIZED REGIONAL STRATIGRAPHY
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NOTE: FALL LINE IS THE APPROXIMATE CONTACT BETWEEN THE
PIEDMONT PLATEAU & THE COASTAL PLAIN PHYSIOGRAPHC PROVINCES

QUATERNARY
| Pleistocene to Recent

CRETACEOUS

COASTAL PLAIN STRATIGRAPHY

m Lowland Deposits
Gravel, sand, silt and clay. Medium- to coarse-

grained sand and gravel; cobbles and boulders near
base; commonly contains reworked Eocene glauconite;
varicolored silts and clays; brown to dark gray lignitic
silty clay; contains estuarine to marine fauna in some
areas; thickness 0 to 150 feet.

Monmouth Formation
Dark gray to reddish-brown, micaceous, glauconitic,

argillaceous, fine- to coarse-grained sand, thickness
0to 100 feet.

Matawan Formation

Dark gray , micaceous, glauconitic, argillaceous,
fine-grained sand and sift absent in outcrop south-
west of Patuxent River; thickness 0 to 70 feet.

Magothy Formation

Loose, white, cross-bedded, "sugary", lignitic sands
and dark gray, laminated silty clays; white to orange-
brown, iron-stained, subrounded quartzose gravels in
western Anne Arundle County; absent in outcrop
southwest of Patuxent River; thickness 0 to 60 feet.

Potomac Group

Interbedded quartzose gravels; protoquartzitic to ortho-
quartzitic argillaceous sands; and white, dark grey, and
multicolored silts and clays; thickness 0 to 800 feet.

Patapsco Formation

Gray, brown, and red variegated sifts and clays;
lenticular, cross-bedded, argilaceous, subrounded
sands; minor gravels; thickness 0 to 400 feet.

Arundel Formation

Dark gray and maroon lignitic clays; abundant
siderite concretions; present only in Baltimore-
Washington area; thickness 0 to 100 feet.

Patuxent Formation

White or light gray to orange-brown, moderately
sorted, cross-bedded, argillaceous, angular sands
and subrounded quartz gravels; silts and clays
subordinate, predominantly pale gray; thickness
0 to 250 feet.

Map Derived From Maryland Geologic Map, 1968

SCALE: 1: 250,000
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Explanation
Previous investigations are
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Table 2-1
Summary of Clean Air Permit Information
Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 1 0of 3
Unit Registration Permit to Permit to Comments
Number Construct Construct
Number Date
No. 1 Pennwood Boiler 5-0941-90 Nos. | and 2 share the same registration
No. 2 Pennwood Boiler 5-0941-90 Nos. | and 2 share the same registration
No. 3 Pennwood Boiler 5-0414-90
No. 4 Pennwood Boiler 5-0415-90
B’ Street Boiler No. 201 4-1123-79 Nos. 201 and 202 share the same registration
B’ Street Boiler No. 202 4-1123-719 Nos. 201 and 202 share the same registration
A’ Coke Cven Battery 03-79-6-00897 Jun. 19, 1979 Ovens and baghouse share same number
A’ Battery Baghouse 03-79-6-00897 Apr. 15, 1980 Ovens and baghouse share same number
1-6, 10, 11, and 12 Coke Oven Batteries 6-0936-79 Demolished
A’ and B’ Coal Chemical Recovery Plants 6-0937-79 Not Operating
A’ and B’ Coal Handling Plants 6-0934-79 Not Operating
New Coal Chemical Plant Additions 03-6-0937M Oct. 30, 1991 Not Operating
H’ and I’ Blast Furnaces 6-0938-79 Not Operating
L’ Blast Furnace 6-0939-79 03-6-00839 May 27, 1975 Fumnace and baghouse share same documents
L’ Baghouse Old 6-0939-79 03-6-00839 May 27, 1975 Furnace and baghouse share same documents
L' Fce. Baghouse New 03-6-0393M Oct. 1, 1993
No. 7 Sinter Sirand 6-0941-79
No. 7 Strand Burnt Lime Silo and Baghouse 6-0941-79 03-6-094 1M Sep. 29, 1989 -
No. 4 Open Hearth 6-0942-79 Not Operating




Summary of Clean Air Permit Information
Bethlehem Steel Corporation
Sparrows Point, Maryland

Table 2-1

Page 2 0f 3
Unit Registration Permit to Permit to Comments
Number Construct Construct
Number Date
Ore Handling Plant 6-0940-79
BOF and Continuous Caster 6-0943-79
BOF Slag Skimmer Baghouse 03-6-0943 Dec. 15, 1983
BOF Desulf. Baghouse 03-6-0943 Feb. 15, 1983
BOF Old Reladling Baghouse 03-6-0943 Dec. 16, 1981 Demolished
BOF Raw Materials Baghouses 03-6-0943M Jun. 8, 1995
BOF Reladling Baghouse New 03-6-0943M May 7, 1996
BOF Lime Mag Storage Silo 9-0950-84
Continuous Caster LTS Baghouse 03-06-0943 Feb. 15, 1983
Tin Mill 6-0949-79
Primary Mills 6-0945-79 Not Operating
Piaie Mill 6-0946-96
Plate Mill In and Outs Modemization 03-6-0946M Mar. 24, 1997
Cold Sheet Mill 6-0948-79
No. 3 Galvalume Line Modernization 03-6-0948M Dec. 30, 1996
No. 4 Coating Line Original 03-6-1732N Dec. 27, 1991
No. 4 Coating Line Revised 03-6-1732M Nov. 19, 1996
68" Hot Strip Mill 6-0947-79 6-0947R Aug. 4, 1989
68" Slab Slitting 03-6-2219N Jun. 11, 1996
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Unit Registration Permit to Permit to Comments
Number Construct Construct
Number Date
56" Slag Slitting . 6-2207-96 03-6-2207N May 28, 1996
Coke Oven Gas Space Heaters 5-0756-19 Mot Operating
Natura! Gas Space Heaters 5-0757-19
Propane Space Heaters . 5-0758-7% Not Operating
No. 2 Qil Space Heaters | 4-1701-79
No. 4 Oil Space Heaters 4-1700-79 Demolished
Rod Mills 6-0950-79 Not Operating
Scrap Preparation 6-0952-79
QGasoline Storage Tanks Old 9-0428-82 Demolished
HCWWTP Lime Silo 9-0948-80
Chrome Recovery Lime Silo 09-0949-87
Rod and Wire Mill 6-0951-79 Not in service
Billet Grinder Baghouse 03-6-0950 June 18, 1982 Not in service
Pipe Mill 6-0951-719 Demolished




Table 2-2
Summary of Clean Water Act Permit Information
Bethlehem Steel Corporation
Sparrows Point, Maryland

NPDES Permit History
Date Permit No. Action
07774 EPA - MHD()01201 Original Permit Issued
MD - 74-DP-0064
10/85 EPA - MD0001201 New Permit Issued
D - 79-DP-0064
04/90 Permit Application Submitted to MDE
Affected Outfalls Final Compliance
Identification of Date
Condition Agreement, Brief Description of Project
Etc. No. Source of Re- Pro-
Discharge quired jected
Maryland Department of 001 | Blast Furnace and Required construction is complete.
Health and Mental Hygiene Sinter Plant Interim limitations remain in effect
v. Bethlehem Steel Consent 014 | Finishing Mills until Section 301(g) variances and
Order dated 10/10/85 021 | Coke Ovens net limitations requests are acted
upon.
Maryland Department of 012 | Noncontact cooling Requires a detailed plan describing
Environment Complaint and | 013 ] Noncontact cooling the corrective measures which have
Order #A0-93-0071 dated (14 ] Finishing mills been implemented to correct the
2/24/93 and amended 021 | Coke ovens various NPDES permit exceedances
4/15/93 121 | Coke ovens which occurred at the various
outfalls. Such plan was submitted
on April 19, 1993.
(012 | Noncontact cooling Requires a detailed plan describing 4/94
013 | Noncontact cooling the corrective measures which have
017 | Noncontact cooling been impilemented to ensure
018 | Noncontact cooling compliance with COMAR
032 | Noncontact cooling 26.08.03.06C(2) chlorine
limitations. Such plan was
submitted on April 19, 1993
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Date Event or Action

unknown date before 1982 An agency of the state of Maryland issued a solid waste permit to
Bethlehem Steel Corporation.

September 1, 1982 The Waste Management Administration in the Office of
Environmental Programs of the Maryland Department of Health
and Mental Hygiene (DHMH, the predecessor agency to the
Maryland Department of the Environment) renewed the permit,
issuing Facility Permit No. A074 to Bethlehem Steel Corporation.
The permit was both a hazardous and a non-hazardous waste
permit. It addressed solid waste handling and disposal throughout
the facility, including Greys Landfill, Coke Point, and Humphrey
Impoundment. The stated expiration date was Auogust 31, 1985,
but the permit provided that it would automatically continue
pending agency action on a timely application for renewal.

February 1984 In response to a request from the agency, Bethlehem submits an
application for a hazardous waste permit to the Waste
Management Administration

March 1985 In partial compliance with an order issued by DHMH in February,
1985, Bethlehem submitted information about the wastes
generated at Sparrows Point, and about those wastes disposed of
in Greys Landfill and Humphrey Impoundment.

March 1985 Bethlehem asked DHMH to advise whether any additional
information was needed to constitute an application for renewal of
Permit AO74. DHMH did not identify any additional information.
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Date _ ) Event or Action -

March 1987

Bethiehemn amended its February 1984 application

November 1992

Bethlehem amended its application for renewal of Permit No.
A074 o eliminate all hazardous waste activities needing a permit
except the storage of PCB wastes in the Skelp Mill, which
required a Maryland hazardous waste permit.

April 1993

Bethlehem withdrew any application for a RCRA permit.

March 1994

In response to a request from the Maryland Department of the
Environment (MDE), Bethlehem submitted an amended
application containing detailed information on the planned storage
of PCB wastes in the Skelp Mili.

June 1, 1995

MDE renewed permit A074 (for the first time since 1982) as a
permit to store PCB waste in the Skelp Mili. MDE 100k the
position that the other parts of Permit No. A074 terminated upon
issuance of the new permit, but that the non-hazardous solid waste
disposal units at the facility could continue to operate without a
permit unless they were altered or extended. The Consent Decree
addresses these units in Section VII C.




Bethlehem Steel Corporation
Sparrows Point, Marviand Description of Current Conditions

3.0 EVALUATION OF POTENTIAL CONTAMINANT SOURCES
31 INTRODUCTION

3.1.1  Purpose and Organization of Section

The purpose of this section is to provide information that describes current conditions for Solid
Waste Management Units (SWMUs) and Areas of Concern (AOCs) that are potential sources of
releases to the environment and are therefore relevant to RCRA Corrective Action at BSC's
Sparrows Point Facility. This section supplements and updates the Final RCRA Facility Assessment
Phase II Report (RFA Report) prepared for EPA by A.T. Kearney and dated August 12, 1993.

This section provides descriptions of the procedures used for screening out SWMUs and for
identifying chemicals of potential interest (COPISs) at the SWMUs retained for further investigation.
It also provides descriptions and discussions of SWMUSs that are not screened out, descriptions and
discussions of AOCs identified in the RFA Report, and descriptions and discussions of six additional
AOCs not identified in the RFA. The information presented in this section is based on three sources:
1) the RFA Report, 2) BSC files (including correspondence, analytical data summaries, permit
information, site investigation reports, closure reports, monitoring/sampling reports, and remediation
reports), and 3) recent on-site inspections.

3.1.2 Overview of RFA Report

' The SWMUs and AOCs described in this report were previously identified in the REA Report, which
updated the Draft Interim RFA Report prepared by PRC Environmental Management on April 12,
1988. A total of 203 SWMUs and 28 AOCs were identified during the Visual Site Inspection (VSI)
conducted by A.T. Kearney on June 17-21 and 24-25, 1991. Descriptions for 41 of the SWMUs and
26 of the AOCs were provided in the RFA Report.

In the RFA Report, the following codes were assigned to each SWMU/AQOC to describe the
rationales used in determining the respective release potential:

SD = SWMU Description included in Section 4.0 of the RFA Report

AD = AOC Description included in Section 4.0 of the RFA Report

I = Units located indoors and not observed to be releasing

TP = Treatment process units managing waste not observed to be releasing

NR = Units located outdoors but not observed to be releasing

NH = Units managing non-hazardous waste

RS = Units which no longer exist and were removed from site

Al = Additional information needed to assess potential for release

CV = Units covered within an AOC description (AOC area in parentheses) in RFA Report
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Bethlehem Steel Corporation
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The SWMUs and AOCs are listed in Table 3-1, which is a modified version of Table IV-I in the
RFA Report. In Table 3-1, the SWMUs and AOCs are grouped into 28 areas based on their function
and similarity to surrounding activities. For the purposes of the Site Wide Investigation, the areas
identified in the RFA have been combined or modified into 12 “Facility Areas.” These major
Facility Areas are shown on Figure 3-1 (following Section 3 text).

3.2 SWMU/AOC SCREENING AND COPI SELECTION PROCEDURES
3.2.1  SWMU/AOC Screening

As provided for in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide
Investigation), SWMUs described in the RFA Report as "not observed to be releasing” can be
screened out from further consideration. This is consistent with the concept presented on page four
of the RFA Report cover letter (EPA, 1993), which indicated that only those SWMUs that had the
potential for significant environmental impact would be described in the RFA Report. A total of 115
SWMUs were designated as “not observed to be releasing”, and not proposed for further action.
Therefore, these SWMUSs screen out and will not be discussed in this DCC Report.

Four SWMUs designated as removed from the site (RS), and two AOCs designated as requiring
additional information (A} in the RFA Report are also screened out from further consideration as
discussed below. The “RS” SWMUs are the Former J Furnace Thickener (SWMU 160), A-G & K
Furnaces (SWMU 161), Tar Decanter Buggies (SWMU 185), and the Tar Storage Box Area (SWMU
186). The Former J Furnace Thickener screens out because it was similar in construction and
operation to the H Furnace Thickener (SWMU 155), and was part of the overall treatment system
at J Furnace which included Precipitators, a Gas Washer, a Scrubber, and a Dust Catcher (SWMUSs
156-159), all of which were “not observed to be releasing”. A-G & K Furnaces screen out because
they were process units, not waste management units. The Tar Decanter Buggies and Tar Storage
Box Area screen out because they were mobile equipment used within the Coke Oven Area, which
will be investigated as a Special Study Area as identified in Attachment B of the Consent Decree and
within which releases specifically attributable to this equipment could not be discriminated. The
“Al” AOCs are the Pipe Mill Process Area (AOC AA) and the Rod and Wire Mill Process Area
(AOC AB). These AOCs screen out because they are process areas, not waste management areas,
and because specific SWMUs and AOCs within these process areas have been separately identified.

Thus, of the 203 SWMUs and 28 AOCs identified in the RFA Report, a total of 84 SWMUs and 26
AOCs remain for further consideration in this DCC Report. The descriptions presented in the
following sections of this report focus on these SWMUs and AOCs. The majority of SWMU
descriptions provided in this report are consolidated, modified, and updated versions of descriptions
in a Solid Waste/Material Management Units Inventory report prepared by Baker Environmental,
Inc. for Bethiehem (Baker, 1990), along with information provided in the RFA Report. The
locations of the SWMUs and AOCs being considered in this DCC Report are shown on Figure 3-1.
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3.2.2 COPI Selection

According to EPA guidance documents, investigations of releases from SWMUSs should focus on
the subset of hazardous waste (including hazardous constituents) that are likely to have been released
at a particular site, based on available information. The following criteria provide the technical basis
for developing a list of COPIs associated with SWMUS located within any of the major groups of
plant operations that are presented in this report:

*  The COPIs are associated with the SWMU based on knowledge of the SWMU or the process
associated with the SWMU, site historical records, Material Safety Data Sheets, SARA Title
III Reports, EPA Effluent Limitation Guideline Development Documents, and/or knowledge
based on RCRA investigations at other Bethlehem sites, and

* The COPIs are cited as a basis for listing an iron and steel making waste as hazardous in
Appendix VII to 40 CFR Part 261 or identified as hazardous constituents in Appendix VIII of
40 CFR Part 261, and .

*  The COPIs are specifically capable of being analyzed using an SW-846 analytical method
(i.e., are in the Appendix IX constituents list).

The resultant list of COPIs generated for each SWMU or AOC summarizes those COPIs that are
expected to be found or are known or suspected to be present. Historical data derived from various
sources and evaluated as part of the COPI list development are referenced in the succeeding sections
and presented throughout Appendix 3A as necessary.

3.3 SOLID WASTE MANAGEMENT UNITS (SWMUs)

In the following sections, SWMUSs are identified in numeric order as they appear in the RFA Report.
Descriptions and background information of the respective units are provided, foliowed by a brief
description of EPA concems, new information (or action) generated since the RFA was written,
further action proposed, and finally, a listing of COPIs associated with the SWMU,

3.3.1 Tin Mill Canal Area

SWMU 1: Tin Mill Canal (TMC)

SWMU 2: TMC Discharge Pipes

SWMU 3: TMC Oil Skimming Devices (5)
SWMU 4: TMC Dredging Containment Areas (5)
SWMU 5: TMC Waste Oil Storage Tanks (5)
SWMU 6: TMC Impoundments (4)

SWMU 7: Recent TMC Embankment Dredgings
SWMU 8§: TMC Brill Skimmer Pits (2)

SWMU 9: Former TMC Oil Collection Dumpster
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Descriptions

These nine SWMUs are located in the Tin Mill Canal Facility Area (Figure 3-1), and are part of the
“Tin Mill Canal and Finishing Mills Special Study Area” identified in Attachment B of the Consent
Decree (Conceptual Plan for the Site Wide Investigation). The Tin Mill Canal (SWMU 1) is a man-
made canal constructed in slag fill and located in the northern half of the site. The TMC is
approximately 7700 feet long, 30-50 feet wide, and averages approximately 15 feet in depth. The
TMC primarily serves as a conveyance for industrial wastewater discharged from several site
facilities. Wastewater generally flows east to west to the Humphrey Creek Waste Water Treatment
Plant (HCWWTP). The influent process wastewater flow rate is approximately 40,000 gallons per
minute. The canal also receives stormwater runoff and non-contact cooling water.

According to the RFA Repont, wastewater discharges to the TMC through 23 Discharge Pipes
(SWMU 2) from the manufacturing processes formerly conducted at the Rod and Wire Mill and the
Pipe Mill (no longer in operation), and currently conducted at the Finishing Mills (the Cold Sheet
Mill, and the Tin Mill), the Hot Strip Mill, and the Primary Rolling Mills. The following industrial

wastewater has been discharged to the TMC as indicated: :

*  wastewater from electroplating
*  passivation wastewater

*  plating bath wastewater, sludge, and slurry

Historical and C
*  rinsewater from caustic cleaning

»  air scrubber wastewater

*  oily wastes

*  process wastewater from steel-making operations
*  cooling water

ciall -
+ spent pickle liquor (SPL)
*  pickle rinse water (PRW)
*  spent caustic solutions

The RFA Report indicated that there were five oil skimming devices (SWMU 3) used for oil
recovery. These include two belt skimmers and three brill skimmers. The belt skimmers are located
near the Tin Mill Boiler House. Here, recovered oil is temporarily stored in two steel tanks prior to
transfer to the Palm Oil Recovery (now U.S. Filter) Plant. One brill skimmer is located upstream
of the Chromium HDS Recovery Plant and discharges recovered oil to an aboveground storage tank
(SWMU 5). The other two brill skimmers are located between the Chromium HDS Plant and
HCWWTP and discharge to an underground steel tank with a capacity of approximately 4,000
gallons and a vertical aboveground steel tank with a capacity of approximately 10,000 gallons.
These tanks are located where the Brill Skimmer Pits (SWMU 8) used to be situated. SWMU 9 had
previously received oil from the two upstream skimming devices and was replaced by SWMU 5.
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The TMC is occasionally dredged to maintain flow and prevent back-ups in the Finishing Mills (the
Cold Sheet Mill, and the Tin Mill) and the Hot Strip Mill. During approximately the past 10 years,
the dredgings (SWMU 7) have been temporarily placed along the banks of the canal. From the mid
1970°s until 1984, dredgings were temporarily stored in five dewatering storage units (SWMU 4).
These units consisted of slag dikes with capacities ranging from approximately 175 to 1,000 cubic
vards. Here, dredgings were placed and allowed to dewater back into the TMC. These containment
areas have been inactive since 1984 and are located as follows (Baker, 1990):

Dewatering Unit Location

No.l Approximately 400" East of HCWWTP on the north side of TMC
No.2 Approximately 1500' East of HCWWTP on the north side of TMC
No.3 Approximately 1/2-mile East of HCWWTP on the north side of TMC
No.4 Approximately 9/10-mile East of HCWWTP on the south side of TMC
No.5 Approximately 1200" East of HCWWTP on the north side of TMC

According to the RFA Report, dredgings were formerly placed in four TMC Impoundments (SWMU
6) for drying prior to disposal at Greys Landfill (SWMU 93). Three of these impoundments were
located near the HCWWTP, and one was near Humphrey Impoundment to the west. Based on
descriptions provided in the RFA Repon, the former impoundments (SWMU 6), correspond to (and
duplicate) four of the five units described as SWMU 4. The locations of the units are shown on
Figure 3-2.

EPA Concerns

The TMC (SWMU 1) and the TMC Discharge Pipes (SWMU 2) are described in the RFA Report.
EPA is concerned with these units because of the history and nature of the wastes conveyed through
the canal (discussed below) even though the waste-stream is treated and ultimately discharged under
a National Pollutant Discharge Elimination System (NPDES) permit (at outfall 014).

New Information

There are currently 12 active process sewers that discharge to the TMC from the following
production facilities: '

*  Hot Strip Mill

+ Cold Sheet Mill including Galvanizing and Galvalume Lines and #3 and #4 Pickle Lines
+ Halogen Tin Coating Line

* Halogen No. 8 Tin Free Steel Chrome Type Coating Line

+  Basic Oxygen Furnace Department including the Continuous Caster Department

* Plate Mill

»  Chromium HDS Plant

The process wastewater includes contact and non-contact cooling water, spent pickling (SPL) and
cleaning rinsewater (including caustic rinsewater), and stormwater runoff from the above facilities.
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The SPL and cleaning rinsewater are beneficially re-used at the Chromium HDS Plant and
HCWWTP. The discharge locations along with descriptions of contributing flows from each
discharge point are shown on Figure 3-3.

Recommendations

The TMC is part of the “Tin Mill Canal and Finishing Mills Special Study Area” identified in
Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation). Based on
the nature of wastes previously or currently discharged to the TMC, and based on the requirement
to investigate the Special Study Area, further action is proposed for SWMU 1.

By evaluating the TMC (SWMU 1) as part of a Special Study Area, the materials discharged through
SWMU 2 that are co-mingled within the canal would also be evaluated. Therefore, it is proposed
that an evaluation of SWMU 2 be included in the overall evaluation of the TMC (SWMU 1).

Any releases from SWMUs 3, 5, 8, and 9, which function (or previously functioned) as waste oil
recovery units, would be characterized by evaluating the TMC (SWMU 1) as part of a Special Study -
Area because the wastes managed by these SWMUSs came from the TMC. Therefore, it is proposed
that an evaluation of SWMUs 3, 5, 8, and 9 be included in the overall evaluation of the TMC
(SWMU 1).

Any releases from SWMUs 4, 6, and 7 would be characterized by an overall evaluation of SWMU
1 as part of a Special Study Area because the dredging storage units manage wastes collected from
the TMC. Therefore, it is proposed that an evaluation of SWMUs 4, 6, and 7 be included in the
overall evaljuation of the TMC (SWMU 1).

COPIs

The COPI list for the TMC (discussed below) was developed in light of what is known about the
materials historically or currently discharged into the TMC and the solids that have accumulated in
the TMC, without regard to their classification under the hazardous waste laws.

Information on the chemical nature of the solids in the TMC appeared in the RFA Report. These
results are summarized in Appendix 3A-Table 1A (Table IV-4B of the RFA Report). Additional
data are presented in Appendix 3A-Tables 1A-G. TCLP results indicated all concentrations were
below regulatory levels. The RFA Report also identified (on Table IV-4A) very low level
concentrations of Volatile Organic Compounds (VOCs) and Semi-Volatile Organic Compounds
(SVOCs) as being present in the TMC dredgings (SWMU 7). Analytical results indicate that the
dredgings do not exhibit any hazardous waste characteristics. These data are shown on Appendix
3A-Table 2.

Based on available information, and process knowledge, the following COPIs are associated with
SWMUs 1-9: '

+  Metals -- specifically cadmium, chromium, nickel, lead, and zinc.
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Bethlehem Steel Corporation

Sparrows Point, Marviand Description of Current Conditions
*  Cyanide.
* Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, xylenes, 1,3-

dichlorobenzene, and 1.4-dichlorobenzene.

*  Chlorinated Solvents -- specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2-dichloroethylene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-
dichloroethane, 1,1-dichloroethane, and chloroethane.

« Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.3.2 Humphrey Creek Wastewater Treatment Plant HCWWTP) Area
SWMU 14: HCWWTP Spent Pickle Liquor (SPL) Discharge Point

Descriptions

The Spent Pickle Liquor (SPL) Discharge Point (SWMU 14) was designated in the RFA Report as
a unit requiring additional information to assess release potential.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general conditions of this
unit were provided in the RFA report.

New Information

Contrary to the implication that SWMU 14 is located at HCWWTP (based on its grouping with
other SWMU s identified at in that area), the Spent Pickle Liquor Discharge Point is not located at
HCWWTP. SPL enters the TMC at one location, the Cold Sheet Mill sewer 033B, which is located
well upstreamn of the treatment plant (see Figure 3-3).

Recommendations

Because SWMU 14 relates to the beneficial reuse of SPL in the TMC, it is part of a treatment
process, not a waste management unit. Furthermore, because it discharges into the TMC, its
“releases” are not releases to the environment but controlled discharges of a wastewater treatment
chemical. Therefore, no further action is proposed for SWMU 14.
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COPIs
There are no COPIs associated with SWMU 14 because no further action is proposed.
3.3.3 Chromium HDS Plant Area
SWMU 26: Chrome Recovery Filtrate Sump
Description

According to the RFA Report, the Chrome Recovery Filtrate Sump (SWMU 26) was the only
SWMU located in the Chromium HDS Plant (which is called Chrome Recovery Plant in the RFA),
that was not considered to be part of the treatment process. A general description of SWMU 26
provided in the RFA Report was limited to a brief summary of available information in tabular form
(RFA Report Table IV-5). SWMU 26 was identified as a unit designed to carry process wastewater
to the TMC Discharge Pipes (SWMU 2).

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of this
unit were provided in the RFA Report.

New Information

The Chromium HDS Plant consists of various treatment process units located approximately two-
thirds of the downstream distance along the TMC on the southern side of the TMC (Figure 3-1).
SWMU 26 was identified in the RFA Report as a unit designed to carry process wastewater to the
TMC Discharge Pipes (SWMU 2). However, this is not the case; this unit functions as part of the
treatment process to collect liquids from spills and leakage from other Chromium HDS Plant units
that are routed back into the system through the Floc Tank (SWMU 20). SWMU 26 is a concrete
sump with 1,500 gallons capacity, and has been in operation since 1987 (Baker, 1990). A flow
diagram of the secondary containment and sumps at the Chromium HDS Plant is shown in Figure
3-4. During an April 10, 1997 inspection, the concrete was observed to be intact with no visible
cracks or leaks, and the sump was operating properly.

Recommendations

Because SWMU 26 is a wastewater treatment process unit observed to be non-releasing, and the
condition of the unit was confirmed during a recent inspection, no further action is proposed.

COPi1s

No COPIs are associated with SWMU 26 because no further action is proposed.
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334 Rod Mill Area

SWMU 27: Rod Mill Remediation Area (Sludge Bin Storage Area)
SWMU 28: Northwest Pond

SWMU 29: East Pond

SWMU 30: Rod Mill Equalization Tanks (2)

SWMU 38: Cadmium Treatment Trenches

SWMU 39: Rod Mill Scale Pits (2)

SWMU 44: Rod Mill Cooling Tower

SWMU 45: Rod Mill Trenches/Sumps

Descriptions

These SWMUs are located in or near the Rod and Wire Mill, which is situated along the western
edge of the Rod and Wire & Pipe Mills Facility Area as shown on Figure 3-1.

The primary waste generated at the Rod Mill was the result of leaching roasted zinc ore with sulfuric -
acid. A sludge containing impurities (iron and cadmium) was then removed from the leaching
solution. This process generated high purity zinc powder. This operation began in the 1940's and
ceased in the 1980’s. Pure zinc was also dissolved between 1972 and 1980. The leaching process
occurred in large tanks located inside the north end of the Rod and Wire Mill building. In the 1950’s
through the early 1970’s, the acidic leach residue was stored in the Northwest Pond (SWMU 28)
unti! about 1959 when filters were installed to dewater the residues as they were produced.
Dewatered sludge generated during this process was temporarily stored on the ground outside the
north end of the mill in the current Remediation Area (SWMU 27), which is also known as the
Sludge Bin Storage Area. In the early 1970's, sludge bins were installed in this area to collect the
dewatered sludge, which was sold for cadmium recovery. Filtrate from sludge dewatering was re-
used for wire plating processes. Any excess filtrate was discharged to the East Pond (SWMU 29)
until 1971 after which it was sent to HCWWTP for treatment. SWMUSs 28 and 29 were investigated
in 1986 as part of the remediation system project, and it was determined that no significant soil
contamination was present in either pond area. Production of siudge and filtrate ceased when the
mill operations were shut down in the early 1980’s (Baker, 1986).

In 1986 BSC initiated a groundwater remediation program under Maryland Department of the
Environment (MDE) Complaint and Order C-O-85-179, dated February 25, 1985. Groundwater
exhibited elevated levels of cadmium and zinc, and residual soil contamination existed in the Sludge
Bin Storage Area (SWMU 27).

The remediation project consists of groundwater being pumped from shallow and intermediate wells
to a small equalization tank which then discharges to two Rod Mill Equalization Tanks (SWMU 30).
These tanks are constructed of steel, lined with acid-resistant bricks, and have a capacity of 10,000
gallon each (Baker, 1990). Use of these tanks began in 1986 and continues today. The location of
SWMUs at the north end of the Rod and Wire Mill are shown in Figure 3-5, and specific details of
the current remediation activities are provided in Section 6 of this report.
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The general descriptions of SWMUs 38 and 45 provided in the RFA Report were limited to a brief
summary of available information in tabular form (RFA Report Table TV-5). The Cadmium
Treatment Trenches (SWMU 38) and the Rod Mill Trenches/Sumps (SWMU 45) were identified
in the RFA Report as units associated with piping designed to transport cadmium contaminated
groundwater and contact cooling water, respectively, to the TMC Discharge Pipes (SWMU 2).

The two Rod Mill Scale Pits (SWMU 39) and the Rod Mill Cooling Tower (SWMU 44) were
designated in the RFA Report as units managing non-hazardous waste. No descriptions of these
units were provided in the RFA report.

EPA Concerns

SWMUs 27-30 were described in the RFA Report. EPA is concerned with these units because of
the nature of wastes managed by these units and known releases of cadmium and zinc to the soil and
groundwater.

No specific details that describe the nature of wastes managed by nor the general condition of -
SWMUs 38, 39, 44, and 45 were provided in the RFA Report.

New Information

SWMU 38 is actually a trench system constructed of high-density polyethylene that leads to a
concrete sump. This SWMU functions to manage process overflow and spillage from the
surrounding groundwater treatment units. Wastewater managed by this unit are sent back into the
treatment system and not to the TMC. This unit began operating in 1986 and is currently active.
During an April 10, 1997 site inspection, this unit was observed to be intact with no cracks or leaks.

SWMU 39 has been inactive since the Rod Mill ceased operations in the early 1980’s. One of the
Scale Pits is located near the southwest corner of the Rod Mill. This concrete structure is partially
above ground, and measures approximately 25 feet wide by 70 feet long and 6 feet deep. The unit
was used to collect non-hazardous mill scale. During a site visit conducted in June 1996, the pit was
observed to contain stormwater. There are no known releases from this pit.

The second pit is located near the Rod Mill Cooling Tower (SWMU 44) and is approximately 30 feet
wide by 50 feet long and 6 feet deep. Similar to the other pit, this unit is partially above ground, and
was used to collect non-hazardous mill scale. Stormwater was also observed in this pit during a site
visit in June 1996. There are no known releases from this pit.

The Cooling Tower (SWMU 44) is an aboveground tank of unknown capacity constructed of cedar.
This unit managed non-hazardous contact cooling water used to pick up mill scale. The water was
first sent to the Mill Scale Pits (SWMU 39), where the solids were settled out, then sent back to the
Tower for re-use. There are no known releases from this tank.

The RFA Report indicated that the Rod Mill Trenches/Sumps (SWMU 45) managed contact cooling
and were in operation as of the date of report publication (1991). These units were concrete and
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brick-lined trenches beneath the Rod Mill equipment that operated between the 1940’s to the late
1980s and, when active, discharged to the TMC via sewer 027.

Recommendations

Because the remediation system in the Sludge Bin Storage Area (SWMU 27) is currently an active
Internnm Measure, and because its condition was confirmed during an April 10, 1997 site inspection,
no further action is proposed for SWMU 27 (other than continued operation of system as described
in Section 6).

Because the Northwest and East Ponds (SWMUSs 28 and 29) were investigated in 1986 and found
to require no action, and because the current remediation system is addressing any possible
groundwater impacts, no further action is proposed for SWMUs 28 and 29.

Because the Equalization Tanks (SWMU 30) are part of the active remediation system (i.e.,
treatment process), and because they are located inside the north end of the Rod Mill, no further
action is proposed for SWMU 30.

Because wastewater managed by SWMU 38 are sent back into the treatment system and not to the
TMC, and because the integrity of this unit was confirmed during an April 10, 1997 site inspection,
no further action is proposed for SWMU 38.

Because there are no known releases from the two Rod Mill Scale Pits (SWMU 39) nor the Rod Mill
Cooling Tower (SWMU 44) and because these units managed non-hazardous waste, no further
action is proposed for SWMUs 39 and 44.

Because it managed contact cooling water which could have picked up oils and dissolved metals
from the Rod Mill processes and released them to the environment, the Rod Mill Trenches/Sumps
(SWMU 45) should be retained for further evaluation.

COPIs
Based on process knowledge, the following COPIs are associated with SWMU 45:

e Metals -- specifically cadmium, chromium, nickel, lead, and zinc.

e Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.3.5 Pipe Mill Area

SWMU 48: Pipe Mill Zinc Ammonium Chloride Sludge Storage Area
SWMU 49: Pipe Mill Trenches/Sumps
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Descriptions

The Pipe Mill Area is located in the eastern part of the Rod and Wire Mill & Pipe Mills Facility. Area
(Figure 3-1). SWMUs located within the Pipe Mill Area include the Zinc Ammonium Chloride
Sludge Storage Tanks (SWMU 48) and the Pipe Mill Trenches/Sump (SWMU 49). Brief
descriptions of these units were provided in the RFA Report.

SWMU 48 is currently inactive and was used for the management of zinc ammonium chloride sludge
and contaminated soil. The unit is located outside the northern end of the Pipe Mill, and consists
of an area where 55-gallon drums were stored on pallets that rested on sandy soil, gravel and asphait.
Fewer than 30 drums containing waste zinc ammonium chloride were temporarily stored for less
than 90 days. This unit was closed in 1984 under a Closure Plan approved by MDE on December
12, 1983. Facility closure was certified by Whitman, Requardt & Associates on May 8, 1984 (Baker,
1990).

The general description of SWMU 49 provided in the RFA Report was limited to a brief summary
of available information in tabular form (RFA Report Table IV-5). The Pipe Mill Trenches/Sumps
(SWMU 49) were identified as a unit associated with piping designed to transport process
wastewater from the Pipe Mill to the TMC Discharge Pipes (SWMU 2) and ultimately to the TMC.
This unit began operations in the 1950’s, was dismantled in 1983, and no longer discharges to the
TMC.

EPA Concerns

There was one reported release at SWMU 48 that resulted in some contaminated soil that was
excavated (RFA, 1994), There are no indications that post-excavation confirmatory soil samples
were collected. During the VS, this excavated area was observed to be approximately 8 feet square
by 4.5 feet deep.

No specific details that describe the nature of wastes managed by nor the general condition of
SWMU 49 were provided in the RFA Report.

New Information

During an April 10, 1997 site inspection, the entire Pipe Mill area was observed. The open
excavation at SWMU 48 noted during the 1991 VSI was apparently filled in, and there were no
_visible signs of its former boundaries. During the same inspection, the Trenches/Sumps (SWMU
49) were covered with earthen material and were not readily visible.

The Pipe Mill is currently in the process of being demolished. This project will remove all structures
above the ground surface, but will not involve subsurface excavations. The project is scheduled for
completion during 1998.
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Recommendations
Because SWMU 48 is inactive and was closed in 1984, because wastes were stored for less than 90

days, and because there is only one recorded release incident associated with this unit along with the
excavation of approximately 11 cubic yards of soil, no further action is proposed for SWMU 48.

It is proposed that SWMU 49 be addressed as part of a “post-demolition confirmation project.” This
project would involve focused sampling and analysis of soil and/or fill materials remaining at the
ground surface upon completion of the Pipe Mill demolition project. Its purpose would be to
determine if any residual contamination is present. Its scope could be extended to include AOC Z
(Pipe Mill Acid Tanks) which is also in the Pipe Mill Area.
COPIs

Based on process knowledge, the following COPIs are associated with SWMU 49:

»  Metals -- specifically chromium, nickel, lead, and zinc.

» Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flucranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.3.6 Billet Prep Area
SWMU 53: Billet Prep Trenches & Blind Sumps
Descriptions

The Billet Prep Area is located in the southeastern comer of the Rod and Wire & Pipe Mills Facility
Area (Figure 3-1).

The general description of the Billet Prep Trenches & Blind Sumps (SWMU 53} provided in the
RFA Report was limited to a brief summary of available information in tabular form (RFA Report
Table IV-5). SWMU 53 was identified as a unit associated with piping designed to transport process
wastewater to the TMC Discharge Pipes (SWMU 2) and ultimately to the TMC. This unit began
operating in the 1960’s and was active at the time of the 1991 VSI.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of
SWMU 53 were provided in the RFA Report.

New Information

Use of SWMU 53 was discontinued sometime around 1993 or 1994, There are currently no
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discharges from this unit. Non-hazardous process wastewater was generated from benign, dye-
penetrant solutions used during previous grinding wheel operations. The trenches and sumps were
filled in when the Billet Prep building was converted to an area that 1s currently used for steel plate
storage and shipping. Qood housekeeping practices are maintained in this area.

Recommendations

Based on the nature of the materials potentially present in the water managed by the Billet Prep
Trenches & Blind Sumps (SWMU 53), no further action is proposed.

COPIs

There are no COPIs associated with SWMU 53 because no further action is proposed.

3.3.7 Coating Lines Area
SWMU 54: The Coating Lines Blind Sumps

Descriptions

The Coating Lines Blind Sumps (SWMU 54), are located within the Coating Lines Area in the
southwestern portion of the Cold Sheet Mill. The Cold Sheet Mill is located in the central portion
of the Finishing Mills Facility Area (See Figure 3-1). The Finishing Mills are included with the Tin
Mill Canal in a Special Study Area identified in Attachment B of the Consent Decree (Conceptual
Plan for the Site Wide Investigation).

The general description of SWMU 54 provided in the RFA Report was limited to a brief summary
of available information in tabular form (RFA Report Table IV-5). SWMU 54 was generally
described as a unit associated with piping designed to transport process wastewater to the TMC
Discharge Pipes (SWMU 2). According to the RFA Report, use of this unit began in the 1950°s and
continues today.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of this
unit were provided in the RFA Report.

New Information

Waters managed by this unit are contained within the Coating Lines system and not discharged to
the TMC. This unit is a concrete-lined pit in the basement floor that serves to contain spillage and/or
leakage from the coating lines process area situated one floor above the blind sump.
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Recommendations

Based on its location and the possibility of releases (albeit of limited volume), it is proposed that
SWMU 54 be included in the evaluation of the “Tin Mill Canal and Finishing Mills Special Study
Area” identified in Attachment B of the Consent Decree {(Conceptual Plan for the Site Wide
Investigation).

COPIs
Based on process knowledge, the following COPIs are associated with SWMU 54:
*  Metals -- specifically chromium, nickel, lead, and zinc
3.3.8 Cold Sheet Mill Area

SWMU 58: Cold Sheet Mill Piping
SWMU 59; Tandem Mill Trench System

Descriptions

The Cold Sheet Mill (CSM) is located near the central portion of the Finishing Mills Facility Area
(see Figure 3-1). The Finishing Mills are included with the Tin Mill Canal in a Special Study Area
identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation).

The general descriptions for the CSM Piping and Tandem Mill Trench System (SWMUs 58 and 59,
respectively) provided in the RFA Report were limited to a brief summary of available information
in tabular form (RFA Report Table IV-5). SWMUSs were identified as units associated with piping
designed to transport process wastewater and oily process wastewater, respectively, to the TMC
Discharge Pipes (SWMU 2). SWMU 58 began operating in the 1940’s while SWMU 59 began in
the 1950°s. Use of both units continues today.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of these
units were provided in the RFA Report.

New Information

Wastewater from both of these units is currently transported to PORI (SWMUSs 71-73) where waste
oil is separated from the wastewater. The wastewater enters the TMC as a non-BSC NPDES
permitted discharge. As indicated in a response to 1987 EPA information requests, cold rolling
wastewater have been sampled and analyzed after oil-skimming treatment at PORL

Supporting documentation is provided in Appendix 3B. There is no available information indicating
that any release from SWMUSs 58 or 59 has occurred.
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A review of available sewer line maps shows that the Cold Sheet Mill Piping (SWMU 58) system
consists primarily of concrete trenches, with some (acid) brick sewers, and some open or box
trenches. Sewer line maps also indicate that the Tandem Mill Trench System (SWMU 59) consists
primarily of concrete trenches with some (acid) brick sewers.

Recommendations

Because SWMUs 58 and 59 currently release wastewater (via non-BSC NPDES discharge from
PORI) to the TMC (SWMU 1) where they are co-mingled with other waste streams, treated at
HCWWTP, and discharged through an NPDES permitted outfall, it is proposed that evaluation of
these units be included in the evaluation of the “Tin Mill Canal and Finishing Mills Special Study
Area” identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide
Investigation).

COPIs
Based on process knowledge, the following COPIs are associated with SWMUs 58 and 59.
»  Metals -- specifically chromium, nickel, lead, and zinc.
* (Cyanide.

* Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, xylenes, 1,3-
dichlorobenzene, and 1,4-dichlorobenzene.

*  Chlorinated Solvents -- specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2-dichloroethylene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-
dichloroethane, 1,1-dichloroethane, and chloroethane.

« Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.3.9 Hot Strip Mill Area

SWMU 62: Hot Strip Mill Basins (3)
SWMU 63: Hot Strip Mill Waste Oil Tank
SWMU 64: Hot Strip Mill Oil Skimmer System

Descriptions

The Hot Strip Mill is located east of the Finishing Mills Facility Area (Figure 3-1). The Hot Strip
Mill Basins, Waste Oil Tank, and Oil Skimmer System (SWMUs 62-64) were described in the RFA
Report and are shown in Figure 3-6. These units are located outside the southeast end of the Hot
Strip Mill (HSM) and serve as settling basins to remove the mill scale from the process water so it
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can be recycled. Mill scale that accumulates in the North and South Basins is transferred to Coke
Point for metals recovery. Wastewater from the North and South Basins are discharged to the Hot
Strip Mill Cooling Tower (SWMU 635). Slab-cooling wastewater, initially collected in the Central
Basin (SWMU 62), are also discharged to SWMU 65. Waste oil recovered by the Oil Skimmer
System (SWMU 64), which is physically above SWMU 62, is temporarily stored in the Waste Qil
Tank (SWMU 63) then transferred to PORI (SWMUs 71-73) where the waste oil is further
reclaimed. These units began operating around 1950 and they are currently active.

During the 1991 VSI, a waste pile of mill scale was observed on the ground next to the north basin.
This pile was placed there during upgrades to the Hot Strip Mill. Mill scale and oil was also
observed on the surrounding ground, and on the outer walls of the basins, which were noted to be
cracked. The piles of material resulted from the transfer of miil scale from SWMU 62 to rail cars.

EPA Concerns

SWMUs 62-64 were described in the RFA Report. EPA is concerned with these units because of
the nature of wastes managed by these units, the generaj condition of the basin walls (SWMU 62),
and known releases to the surrounding area.

New Information

Mill scale consists predominantly of iron, and may contain trace amounts of chromium and nickel.
There are no organic constituents associated with mill scale other than potential lubricating oil and
hydraulic fluid components.

The TMC (SWMU 1) accepts discharges from the North and South Basins during system
blowdowns.

Recommendations

Based on the condition of the basin walls and the nature of wastes managed by SWMU 62, this unit
is proposed for further action.

SWMUs 63 and 64 are part of a waste recovery system with no known or reported releases. Any
previous releases from these units would likely be characterized by an evaluation of the general
SWMU 62 area due to their proximity. Therefore, it is proposed that SWMUSs 63 and 64 be included
in the evaluation of SWMU 62.

COPIs
Based on process knowledge, the following COPIs are associated with SWMUs 62, 63, and 64:

*  Metals -- specifically chromium, nickel, lead, and zinc.

+ Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
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benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene. fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.3.10 Palm Oil Recovery, Inc. (PORI) Area

SWMU 71: PORI OiYWater Separator
SWMU 72: PORI Holding Tank
SWMU 73: PORI Lagoon .

Descriptions

The PORI area SWMUs listed above are located along the north-central edge of the Finishing Mills
Facility Area (Figure 3-1). As shown on Figure 3-7, PORI, a separate corporate entity that leases
property from BSC, operates an Oil/Water Separator, a Holding Tank, and a Lagoon (SWMUs 71-
73).

Each of these SWMUs are described in the RFA Report. PORI operations adhere to stringent
requirements for the inflow quality of waste oil because the waste oil 1s reprocessed for resale and
to meet NPDES discharge criteria. Generally, SWMU 71 receives waste oil and water from the cold
rolling operations at the facility. Recovered oil discharges from the separator to the Holding Tank
(SWMU 72). Wastewater are then piped to the Lagoon (SWMU 73), where additional waste oil is
skimmed and transferred back to SWMU 71. Wastewater from the Lagoon is discharged to the TMC
(SWMU 1) through an non-BSC NPDES permitted outfall. The TMC wastewater are further treated
at the HCWWTP and ultimately discharged through an NPDES permitted outfall (014).

EPA Concerns

SWMUs 71-73 were described in the RFA Report. The earthen Lagoon was observed to have oil-
stained sides during the 1991 VSI. EPA is concerned with these units because of the nature of
wastes managed by these units, the general condition of the Lagoon (SWMU 73), and known
releases to the surrounding area (i.e., oil staining in the area).

New Information

The waste oil recovery system is now operated by U.S. Filter. However, consistent with the RFA
Report, PORI will continue to be used in this report.

The waste oil processed by PORI includes lubricating oil and hydraulic fluids from BSC operations.
BSC’s contributions account for approximatety 100,000 to 120,000 gallons per month, or about 5-
12% of the total inflow. Non-BSC sources (primarily Safety Kleen) contribute the remaining portion
of the nearly 1 million gallons per month of waste oils processed by PORI. These additional oils are
primarily crank case oil and some lubricating oil. All oils accepted by PORI are tested for flash, pH,
halogenated solvents, and PCBs. Materials containing PCBs or excessive chlorinated solvents are
not accepted for reprocessing.
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Recommendations

Because of the condition of the Lagoon sides, and the nature of wastes managed by SWMU 73, this
unit is proposed for further action.

SWMUs 71 and 72 are part of a waste oil recovery system with no known or reported releases. Any
previous release from either of these units would be characterized by an evaluation of the general
SWMU 73 area due to their proximity. Therefore, it is proposed that SWMUSs 71 and 72 be included
in the evaluation of SWMU 73. :

COPIs

Based on process knowledge and available information, the following COPIs are associated with
SWMUs 71, 72, and 73:

»  Metals -- specifically chromium, nickel, lead, and zinc.
« Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.

*  Chlorinated Solvents -- specifically chloreform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2-dichloroethylene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-
dichloroethane, 1,1-dichloroethane, and chloroethane.

» Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, flucranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

«  Polychiorinated Biphenyls.
3.3.11 Tin Mill Area

SWMU 84: Tin Mill Trenches/Sumps
SWMU 86: Tin Mill Sump (Acid Area Monitoring)

Descriptions

The Tin Mill Area is located in the western portion of the Fintshing Mills Facility Area ( Figure 3-1).
The Finishing Mills are included with the Tin Mill Canal in a Special Study Area identified in
Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation).

The general descriptions for the Tin Mill Trenches/Sumps and Sump (Acid Area Monitoring},
SWMUs 84 and 86, respectively, were limited to a brief summary of available information in tabular
form (RFA Report Table IV-5). These SWMUs were identified as units associated with piping
designed to transport process wastewater to the TMC Discharge Pipes (SWMU 2). SWMU 84
manages non-contact cooling water, and pickling process wastewater. The non-contact cooling
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water is discharged to the TMC, and the pickling wastewater is pumped to the SPL Tank (AOC W-
discussed later) from which it is either discharged at a controlled rate to the TMC via sewer 033B
for use as a wastewater treatment chemical or dispatched in tanker trucks to POTWs as a wastewater
treatment chemical. SWMU 86 handles pickling wastewater. Both units began operating in the
1950’s, and they are being used today.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of these
units were provided in the RFA Report.

New Information
A review of available sewer line maps shows that the Tin Mill Trenches and Sumps (SWMUs 84

and 86) system consists primarily of concrete and (acid) brick-lined concrete sewers, with some open
or box trenches. :

Recommendations
Because SWMUs 84 and 86 are located within the Finishing Mills Facility Area, it is proposed that

evaluation of these units be included in the *Tin Mill Canal and Finishing Mills Special Study Area”
identifted in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation).

COPIs
Based on process knowledge, the following COPIs are associated with SWMUs 84 and 86:
»  Metals -- specifically chromium, nickel, lead, and zinc.
» Cyanide.
3.3.12 Halogen Lines Area

SWMU 88: Halogen Lines Trenches/Sumps

Description
The Halogen Lines are located in the Tin Mill in the northwestern corner of the Finishing Mills
Facility Area (Figure 3-1). The Finishing Mills are included with the Tin Mill Canal in a Special
Study Area identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide
Investigation).
The general description for the Halogen Lines Trenches/Sumps (SWMU 88) provided in the RFA

Report was limited to a brief summary of available information in tabular form (RFA Report Table
IV-5). SWMU 88 was identified as a unit associated with piping designed to transport passivation
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wastewater and spent chemical treatment solution to the TMC Discharge Pipes (SWMU 2). SWMU
88 began operating in 1963 and is being used today.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of this
unit were provided in the RFA Report.

New Information
There are multiple, segregated systems of trenches and sumps associated with the halogen lines.
Chromium-bearing discharges from the halogen lines go to the Chromium HDS Plant (SWMUs 18-
26). Oily wastewater and rinsewater from the halogen lines go to the TMC.

Recommendations
Because SWMU 88 is located within the Finishing Mills Facility Area, it is proposed that evaluation
of these units be included in the “Tin Mill Canal and Finishing Mills Special Study Area™ identified

in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation).

COPIs

Based on process knowledge and available information the following COPIs are associated with
SWMU 88:

»  Metals -- specifically chromium, nickel, zinc and lead.
* Cyanide.
3.3.13 Rolling Plate Mill Area
SWMU 92: Rolling Mill Scale Pit
Descriptions

The Rolling Mill Scale Pit (SWMU 92) was designated in the RFA Report as a unit managing non-
hazardous waste. No description of this unit was provided in the RFA Report.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of
SWMU 92 was provided in the RFA Report.

XAPROJECTS\BETHSTEL\SPARROWPTEXT20NI 2343 WPD Rev. 01/98 3-21 January 1998



Bethlehem Steel Corporation
Sparrows Point, Marviand Description of Current Conditions

New Information

The Rolling Mill Scale Pit (SWMU 92) is located outdoors on the southwest side of the Plate Mill
(See Figure 3-1). The unit consists of a concrete vessel that currently manages mill scale. There are
no known releases from this unit.

Recommendations

Because there are no known releases from the Rolling Mill Scale Pit, and because this unit manages
non-hazardous waste, no further action is proposed for SWMU 62.

COPIs
No COPIs are associated with SWMU 92 because no further action is proposed.
3.3.14 Greys Landfill Area

SWMU 93: Greys Landfill
SWMU 94: Greys Tar Decanter Cell

Descriptions

The Greys Landfill Area is located in the northwest portion of the facility (Figure 3-1), and is a
Special Study Area identified in Attachment B of the Consent Decree (Conceptual Plan for the Site
Wide Investigation). Detailed descriptions of Greys Landfill (SWMU 93) and the Tar Decanter Cell
(SWMU 94) were provided in the RFA Report.

Greys Landfill (SWMU 93) occupies approximately 40 acres in the northwest corner of the facility,
and consists of a solid waste disposal area. The landfill is surrounded by a slag berm and is divided
into cells assigned for specific wastes (Figure 3-8). Historically, these wastes primarily included:

*  Oily sludge,

*  Asbestos-bearing wastes, '

*  Centrifuge cake from the HCWWTP,

*  Blast furnace/sinter plant centrifuge cake,

*  Open Hearth air pollution dust,

*  BOF filter press cake,

*  Spill clean-up material,

*  Waste sand-blasting materials,

» Tin Mill Canal dredgings (periodically from before November 1980 to 1984), and
»  Various dusts and sludges collected by vacuum trucks.

According to the RFA, an oil pit located near the center of the landfill (as it existed prior to 1973)
was used to store waste oil, muck, dirt, and solvent/oily sludges (A.T. Kearney, 1993). Use of the
pit was discontinued during that year when it caught fire, and remaining liquids were pumped out
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and disposed off-site. Approximately 10,000 to 20,000 cubic yards of non-pumpable materials were
then excavated and disposed in the northwest portion of the landfill.

The landfill previously operated under Maryland Controlled Hazardous Substances and Solid Waste
Permit No. A074. Wastes disposed in the landfill are summarized in Appendix 3A-Table 3. Waste
characteristic data from various sources are shown in Appendix 3A-Tables 4A-O.

The Tar Decanter Cell (SWMU 94), 1s a 1.5-acre impoundment located in the northeast corner of
Greys Landfill (SWMU 93) that generally received the following wastes:

*  Blast Furnace pipeline residue,

* BOFslag,

*  Coke Oven pushing emission control baghouse dust,

*  Coal tar decanter sludge (Hazardous Waste Code KO87-containing phenols, naphthalene),
* Ingot Mold Yard waste sodium silicate from ingot mold steel topping operations,

» Iron and Brass Foundry dusts (occasionally exhibited D0OO8-lead characteristics),

*  Wire Mill Leach Plant filter cake (exhibited D006-cadmium characteristics), and

*  Miscellaneous steel making process waste including wood, piastic and rubber.

The Coal Tar decanter sludge was last disposed in January 1983. Also on that date, approximately
30 pounds of Iron and Brass Foundry dust were disposed in the cell. Specific wastes disposed in the
Tar Decanter Cell are summarized in Appendix 3A-Table 5. Waste characteristic data are
summarized in Appendix 3A-Tables 6A-C.

The unit operated from the early 1980°s unti] January 1983. A closure plan was submitted to MDE
in April 1983 and approved in August 1983 (Appendix 3B). Closure activities, which began in
September 1983 and ended in December 1983, included capping with approximately 2.5 feet of slag
and then 3 inches of asphalt.

EPA Concerns

SWMUSs 93 and 94 were described in the RFA Report. EPA is concerned with these units because
of the nature of the various wastes managed throughout the history of the units, known releases to
the underlying groundwater, and limited release controls (the landfill is unlined).

New Information

A review of a 1966 aerial photograph included in a Site Analysis completed by BSC and the EPA
(EPA, 1985) indicates no evidence of any pits near the center of the landfill interpreted as the waste
oil pits previously mentioned. Approximately six liquid-filled pits near the center of the landfill area
were identified on a 1971 photograph. By 1979 the landfill had undergone significant changes in
layout, and appeared similar to the layout shown on Figure 3-8. In 1979, less than approximately
one-half of the oily sludge cell (in the northwest corner of the landfill) that contained excavated
waste oil pit material was earthen covered.
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Recommendations

Greys Landfill (SWMU 93) and the Tar Decanter Cell (SWMU 94) contained within it are a Special
Study Area identified in Attachment B of the Consent Decree {Conceptual Plan for the Site Wide

Investigation). In accordance with the requirements of the Consent Decree, further action is
proposed for SWMUs 93 and 94.

COPIs

As documented in several waste identification, evaluation and disposal reports previously submitted
to EPA by BSC, Greys Landfill (SWMU 93) receives non-hazardous waste (Baker, 1985). In
addition, analytical results for specific wastes disposed in Greys Landfill were provided to EPA in
response to a 1987 information request. Supporting documentation is provided in Appendix 3B.

Baker sampled groundwater wells associated with the landfill between 1986 and 1992. Analytical
results indicated that groundwater exhibited low concentrations of various metals (primarily lead),
cyanide, SVOCs (primanly phenol and naphthalene),VOCs, and ammonia. In addition, EA -
Engineering, Science, and Technology, Inc., in a January 1994 Final Phase I Environmental Site
Assessment report, indicated that groundwater in one well (GL-8s on the eastern landfill boundary-
Figure 3-9) contained TCA, toluene, and carbon disulfide. Historical data are summarized in
Appendix 3A-Tables 7A-E. In addition, the Iron and Brass Foundry dust placed in SWMU 94
occasionally exhibited the characteristic of EP Toxicity for lead (Appendix 3A-Table 7A).

In November 1996, groundwater samples were collected from wells associated with the Closed CHS
Cell (SWMU 94) as part of a Comprehensive Monitoring Evaluation (CME) required by MDE. A
summary of the analytical results is included in this report as Appendix 3A-Table 7E.

Based on process knowledge and available information, the following COPIs are associated with
SWMUs 93 and 94:

*  Meztals -- specifically arsenic, cadmium, chromium, nickel, lead, and zinc.
+ Cyanide.

* Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, xylenes, 1,3-
dichlorobenzene, and 1,4-dichlorobenzene.

*  Carbon disuifide.
* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,

indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

» Acid Extractables -- specifically phenol, 2,4-dimethylphencl, 2,4-dichlorophenol, 2,4,6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.
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«  Other SVOCs -- specifically o-cresol, m-cresol, and pyridine.
*  Polychlorinated Biphenyls.

- 3.3.15 Coke Battery Area

SWMU 105: Battery A Waste Qil Accumulation Area
SWMU 108: Mechanical Shop Waste Oil Accumulation Area
Descriptions

The Coke Battery Area is generally located in the north and central portions of the Coke Oven
Facility Area (Figure 3-1). The Coke Oven Area is a Special Study Area identified in Attachment
B of the Consent Decree (Conceptual Plan for the Site Wide Investigation). All coke ovens were
taken out of service by December 6, 1991. Two SWMUs, the Battery A Waste Oil Accumulation
Area (SWMU 105), and the Mechanical Shop Waste Oil Accumulation Area (SWMU 108), are

described in the RFA Report. '

SWMU 105 is located in the southwest corner of Battery A Area. Waste oils from coke-making
processes were stored in 55-gallon drums on pallets or placed in an open-topped dumpster on a
slag/gravel/ash base. Qil from the dumpster was pumped into tanker trucks and transported to PORI
(SWMUs 71-73). Qil from the drums that did not contain PCBs or chiorinated solvents were
transported to PORI. Oil that tested positive for any of these constituents was sent off-site. Drums
were observed to be rusted, deteriorating, and leaking, and staining was evident at the base of the
unit during the 1991 VSL

As described in the RFA Report, SWMU 108, the Mechanical Shop Waste Oil Accumulation Area,
is located near the Truck Dock 328 in the Coke Battery Area. This unit is described in the RFA
Report as an outdoor unpaved area where drums storing accumulated waste oil and grease recovered
from the coke ovens and maintenance shop activities are kept on wooden pallets. Filled drums are
sent off-site. Most of the drums were empty during the 1991 VS, but oil staining was observed on
the surrounding ground.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of either
SWMU 105 or 108 were provided in the RFA Report. Visual staining at the base of both units was
observed during the 1991 VSIL.

New Information
The RFA Report indicated that the oil testing positive for PCB or chlorinated solvent constituents

at SWMU 105 may have been sent to a wastewater treatment plant. This is a factual error: no oil
was ever sent to a wastewater treatment plant either on-site or off-site. During an April 24, 1997 site
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inspection, no drums were observed at SWMU 105, and no oil staining was apparent in the
surrounding area.

During an April 10, 1997 site inspection, no drums were observed in the SWMU 108 area (they had
been removed in 1991), and no oil staining was apparent in the surrounding area.

Recommendations

Based on field observations during the 1991 VSI, further action is proposed for both SWMU 105
and SWMU 108. '

COPIs

Based on process knowledge and available information the following COPIs are associated with
SWMU 105 and 108.

*  Metals -- specifically chromium, nickel, lead, and zinc

»  Chlorinated Solvents -- specifically chioroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2 dichloroethylene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-
dichloroethane, 1,1-dichloroethane, and clororethane.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, napthalene, phenanthrene, and pyrene.

«  Polychlorinated Biphenyls

3.3.16 B Coal Chemical Plant (B CCP) Area

SWMU 112: B CCP Tar Storage Tank Containment Areas
SWMU 113: B CCP Underground Weak Ammonia Pipeline
SWMU 114: B CCP Acid Tank Containment Pad
SWMU 115: B CCP Acid Tanks
SWMU 116: B CCP Ammonia Clarifier Tank
SWMU 117: B CCP Lime Collection Bin
SWMU 118 B CCP Ammonia Stills (2)
SWMU 119: B CCP Ammonia Saturator
SWMU 120: B CCP Acid Surge Tank
SWMU 121: B CCP Wash Qil Coolers (Spiral}
SWMU 122: B CCP Wash Oil Coolers (Shell and Tube)
SWMU 123: B CCP Wash Qil Decanters
SWMU 124: B CCP Wastewater Holding Tank
SWMU 125: B CCP Wash Qil Circulating Tank
SWMU 126: B CCP Scrubbers
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SWMU 127: B CCP Waste Oil Bin
SWMU 128: B CCP API Light Oil Separators (2)
SWMU 129: B CCP Muck Tank
SWMU 130: B CCP Million Gallon Weak Ammonia Tank
Descriptions

The B Coal Chemical Plant (B CCP) is located near the south-central portion of the Coke Oven
Facility Area (Figure 3-1). The Coke Oven Area is a Special Study Area identified in Attachment
B of the Consent Decree (Conceptual Plan for the Site Wide Investigation). SWMUs 112-130 were
identified collectively in the RFA Report as units of concern even though it was not possibie to
determine which individual units had released or were releasing. Staining was observed throughout
the area during the VSI. The units in the B CCP operated as part of a raw coke gas treatment process
system. No specific details of individual SWMUs were provided in the RFA Report. These units
correspond to the description provided in the RFA Report for AOC U, B CCP Process Area.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of any
SWMU was provided in the RFA Report. EPA is concerned with these units because of the nature
of the materials processed at the plant, numerous spills (as reported in the RFA Report), and the
inability to assess which units were releasing.

New Information

Generally, these SWMU s include various aboveground tanks, bins, separators, decanters, coolers,
clarifiers and other units used in the raw coke gas treatment processes. The B CCP shut down
between 1990 and 1991, and is in the process of being decontaminated, dismantled, and either
recycled on-site as scrap metal or removed from the site. To date, SWMUSs 112-123 have been
cleaned and removed from the site while SWMU 126 is in the process of being demolished.
SWMUs 124, 125, and 127-130 still remain on site. No analytical testing was completed on soil
material surrounding units that were removed.

Recommendations

The listing of individual SWMUs is redundant with the listing of the B CCP Process Area as a whole
(AOC U). In addition, these SWMUs are located in the Coke Oven Area which is a Special Study
Area identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide
Investigation). Therefore, it is proposed that SWMUs 112-130 be addressed as an AOC (consistent
with RFA Report) as part of further action required for the Coke Oven Special Study Area.

COPIs

Based on process knowledge, the following COPIs are associated with SWMUs 112-130:
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= Metals -- specifically arsenic.

* Cyanide.

*  Purgeable Aromatics -- specificaily benzene, toluene, ethylbenzene, and xylenes.

¢  Carbon disulfide.

* Polynuclear Aromatic Hydrocarbons -- specificaily acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,

indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

* Acid Extractables -- specifically phenol, 2,4-dimethyiphenol, 2,4-dichlorophenol, 2,4.6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.

»  Other SVOCs -- specifically o-cresol, m-cresol, and pyridine.

3.3.17 A Coal Chemical Plant (A CCP) Area

SWMU 136: A CCP Sulfuric Acid Tank Containment
SWMU 137: A CCP Cyanide Stripper/Stack
SWMU 138: A CCP Oil/Water Separator
SWMU 139: A CCP Former Tar Decanters (3)
SWMU 140: A CCP Acid Saturator Tanks
SWMU 141: A CCP Overflow Skimmer Box
SWMU 142: A CCP Wash Oil Decanters
SWMU 143: A CCP Scrubbers
SWMU 144: A CCP Wastewater Holding Tank
SWMU 145: A CCP Wash Oil Holding Tank
SWMU 146: A CCP Sump

Descriptions

The A Coal Chemical Plant (A CCP)_ is located near the east-central portion of the Coke Oven
Facility Area (Figure 3-1). The Coke Oven Area is a Special Study Area identified in Attachment
B of the Consent Decree (Conceptual Plans for the Site Wide Investigation).

SWMUSs 136-146 were identified collectively in the RFA Report as units of concern even though
it was not possible to determine which individual units had released or were releasing. The units in
the A CCP operated as part of a raw coke gas treatment process system. No specific details of
individual SWMUs were provided in the RFA Report. These units correspond to the description
provided in the RFA Report for AOC M, A CCP Process Area.
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EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of any
SWMU was provided in the RFA Report. EPA is concerned with these units because of the nature
of the materials processed at the plant, numerous spills (as reported in the RFA Report), and the
inability to assess which units were releasing.

New Information

Similar to the B CCP, the A CCP SWMUs include various aboveground tanks, bins, separators,
decanters, coolers, and other units used in the raw coke gas treatment processes. The A CCP shut
down between 1990 and 1991, and is in the process of being decontaminated, dismantled and
recycled on-site as scrap metal or removed from the site. To date, SWMUs 136-138, and 140-146
have been removed from the site. SWMU 139 has been cleaned but remains on site. No analytical
testing was completed on soil material surrounding units that were removed.

Recommendations
The listing of individual SWMUs is redundant with the listing of the A CCP Process Area as a whole
(AOC M). In addition, these SWMUs are located in the Coke Oven Area, which is a Special Study
Area identified in Attachment B of the Consent Decree (Conceptual Plans for the Site Wide
Investigation). Therefore, it is proposed that SWMUSs 136-146 be addressed as an AOC (consistent
with the RFA Report) as part of further action required for the Coke Oven Special Study Area.
COPIs
Based on process knowledge, the following COPIs are associated with SWMUs 136-146:
»  Metals -- specifically arsenic.
* Cyanide.
+  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.
¢  Carbon disulfide.
» Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,

indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

+ Acid Extractables -- specifically phenol, 2,4-dimethylphenol, 2,4-dichlorophenoi, 2,4,6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.

¢ Other SVOCs -- specifically o-cresol, m-cresol, and pyridine.
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3.3.18 Benzene/Litol (B/L) Plant Area

SWMU 147: B/L Oil/Water Separator

SWMU 148: B/L Tank Sludge Staging Area

SWMU 149: B/L Tank Sludge Accumulation Area

SWMU 150: B/L Litol Plant Catalyst Drum Station

SWMU 151: B/L Waste Oil Accumulation Area

SWMU 152: B/L Litol Drum Staging Area

SWMU 153: B/L Benzene Truck Loading Area
Descriptions

The Benzene/Litol (B/L) Plant is located in the western portion of the Coke Oven Facility Area
(Figure 3-1). The Coke Oven Area is a Special Study Area identified in Attachment B of the
Consent Decree (Conceptual Plan for the Site Wide Investigation). SWMUs 147-153 were identified
collectively in the RFA Report as units of concern even though it was not possible to determine
which individual units had released or were releasing.

The units in the B/L. Plant operated as part of a treatment process for the purification of light oil into
benzene, toluene, and xylene. No specific details of individual SWMUSs were provided in the RFA
Report. These units correspond to the description provided in the RFA Report for AOC L, Benzene
and Litol Plant. During the 1991 VSI it was undetermined which unit(s) had released, based on
observed staining throughout the area and strong benzene odors noted.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of any
SWMU was provided in the RFA Report. EPA is concerned with these units because of the nature
of the materials processed at the plants, numerous spills (as reported in the RFA Report), and the
inability to assess which units were releasing.

New Information

The B/L Plant operated from the 1940’s through 1986, and has been decontaminated, dismantied and
recycled on-site as scrap metal or removed from the site. To date, all seven SWMUs have been
cleaned and removed from the site. No analytical testing was completed on soil material surrounding
units that were removed.

Recommendations

The listing of individual SWMUSs is redundant with the listing of the B/L Plant Area as a whole
(AOC L). In addition, these SWMUSs are in the Coke Oven Area, which is a Special Study Area
identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation).
Therefore, it is proposed that SWMUSs 147-153 be addressed as an AOC (consistent with the RFA
report) as part of further action required for the Coke Oven Special Study Area.
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COPIs
Based on process knowledge, the following COPIs are associated with SWMUSs 147-153:
"+ Metals - specifically arsenic.
« Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.

*  Acid Extractables -- specifically phenol, 2,4-dimethylphenol, 2,4-dichlorophenol, 2,4,6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.

3.3.19 Furnace Area
SWMU 165: L Furnace Slag Piles
Descriptions

The L Furnace Slag Piles (SWMU 165) were designated in the RFA Report as a unit managing non-
hazardous waste. No description of this unit was provided in the RFA Report.

EPA Concerns

No specific details that describe the nature of wastes managed by, nor the general condition of
SWMU 165 were provided in the RFA Report.

New Information
The L Furnace Slag Piles (SWMU 165) manages slag, which is a by-product of the iron making
process and not a waste material. There are currently two active slag piles. One each is on the east
and west side of the L Blast Furnace (see Figure 3-1). The slag is allowed to cool, and is then
crushed and screened for re-use.

Recommendations

Because this unit is associated with a by-product (and not a waste), no further action is proposed for
SWMU 165.

COPIs
No COPIs are associated with SWMU 165 because no further action is proposed.
3.3.20 Humphrey Impoundment Area

SWMU 190: Humphrey Impoundment
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Descriptions

Humphrey Impoundment (SWMU 190) is located in the northwest portion of the site (Figure 3-1)
along the northern side of the downstream section of Tin Mill Canal (SWMU 1). The Humphrey
Impoundment is a Special Study Area identified in Attachment B of the Consent Decree (Conceptual
Plan for the Site Wide Investigation). This SWMU is described in the RFA Report as an approximate
43-acre unit filled with slag and other miscellaneous material to form the impoundment base.

Initially, as open water (the original Humphrey Creek which discharged to Bear Creek), the unit was
used to receive wastewater from various steel processing areas inciuding the Hot Strip Mills, the
Cold Sheet Mills, the Tin Mill, and the Rod and Wire Mills. Between 1950 and 1970 process
wastewater was discharged through pipes currently identified in the RFA Report as SWMU 2. When
the TMC was completed in 1970, the discharge pipes were routed to discharge to the TMC. Between
1970 and 1985, SWMU 190 was then used as a sludge dewatering area for the following (1994 RFA;
Baker, 1990):

*  BOF slurry,

*  Blast Furnace “G, H, J, K, and L” thickener sludge,
e  HCWWTP sludge

*  Sinter plant slurry,

* (No.4) Open Hearth slurry,

*  Waste oil pit sludge, and

*  Pre-limer clarifier sludge

Since 1985 Blast Furnace/Sinter Plant slurry and BOF slurry is placed into the impoundment onty
on an emergency basis. All of the wastes listed have been determined to be non-hazardous. Waste
characteristic data are summarized in Appendix 3A-Tables 8 A-F.

Waste oil from plant operations were formerly accumulated in an on-site pit. The waste oil was

pumped from this pit and processed by an oil recovery contractor. Non-recoverable residue was

occasionally removed from the pit and placed in Humphrey Impoundment (Baker, 1990).

EPA Concerns
SWMU 190 was described in the RFA Report. EPA is concerned with this unit because of the
nature of wastes managed by this unit, and because a release to the environment is suspected due to
its design ( i.e., slag base and sides).

New Information
There is no new information for SWMU 190.

Recommendations

The Humphrey Impoundment is a Special Study Area identified in Attachment B of the Consent
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Decree (Conceptual Plan for the Site Wide Investigation). As required by the Consent Decree,
further action is proposed for SWMU 190 to evaluate potential releases from this unit.

COPIs

In 1986, Baker collected quarterly groundwater samples from 4 shallow (i.e., slag unit) wells and 5
deeper (i.e., Pleistocene unit) wells. Analytical data provided in Appendix 3A-Tables 9A-C, indicate
that several metals, SVOCs, VOCs, and other inorganics were detected in groundwater. In addition,
in 1982, pit sludge was tested and found not to be EP Toxic nor contaminated with PCBs (Baker,
SWMU 1990).

Based on process knowledge and available information, the following COPIs are associated with
SWMU 190: '

*  Metals -- specifically arsenic, cadmium, chromium, nickel, lead, and zinc.
*  Cyanide.

* Purgeable Aromatics -- speciﬁéally benzene, toluene, ethylbenzene, xylenes, 1,3-
dichlorobenzene, and 1,4-dichlorobenzene.

»  Chlorinated Solvents -- specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2-dichloroethyiene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichioroethane, 1,2-
dichloroethane, 1,1-dichloroethane, and chlorcethane.

+ Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

* Acid Extractables -- specifically phenol, 2,4-dimethylphenol, 2,4-dichlorophenol, 2,4,6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.

3.3.21 Coke Point Landfill Area

SWMU 191: Coke Point Landfill
SWMU 192: Coke Oven Sweepings Pile
Descriptions

As described in the RFA Report, these SWMUSs are located at the southwestern edge of the facility
adjacent to the Patapsco River (Figure 3-1). The Coke Point Landfill is a Special Study Area
identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation).
The landfill (SWMU 191) is unlined, and receives a variety of non-hazardous waste. Until 1995 it
operated under Maryland Solid Waste and CHS Permit No. AQ74 at which time MDE decided that
the current landfill did not require a permit. The wastes currently and historically managed by
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SWMU 191 include:

*  Foundry waste,

*  Waste sand,

*  Silica, shot blasting, and swing saw dust,
*  Sinter plant grit,

*  Kish (graphite, slag, and iron),

* A Battery baghouse dust,

*  Non-hazardous spill cleanup material,

* Road sweeper and vacuum truck dust,

»  Slag and refractories,

*  Railroad car cleaning materials, and

* Patapsco and Back River Railroad track cleanup material.

The Coke Oven Sweepings Pile (SWMU 192) is located within the northern portion of the landfill
unit, and is comprised of sweepings from the coke batteries. These sweepings include coke ash
segregated from solid wastes. The solid wastes are disposed in dumpsters. There are no available -
analytical data associated with either SWMU.

EPA Concerns

SWMUs 191 and 192 were described in the RFA Report. EPA is concerned with these units because
of the nature and wide variety of wastes managed by these units, the absence of release controls, and
the relative proximity to the Patapsco River.

New Information

The Coke Point Landfill currently occupies approximately 41 acres. A review of a 1938 aerial
photograph included in a Site Analysis completed by BSC and the EPA (EPA, 1985) indicates no
evidence of the landfill at that time. On a 1952 photograph, manmade land had extended the
shoreline southward. The made land continued to expand, as shown on a 1957 photograph, along
with the initial development of the landfill. The landfill is located on slag fill, not soil as indicated
in the RFA Report.

Recommendations
The Coke Point Landfill is a Special Study Area identified in Attachment B of the Consent Decree
{Conceptual Plan for the Site Wide Investigation). As required by the Consent Decree, further action

is proposed for SWMUs 191 and 192 to evaluate potential releases associated with previous and
current landfill activities.

COPIs

Based on available information, the following COPIs are associated with SWMUs 191 and 192:
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¢ Metals -- specifically arsenic, cadmium, chromium, nickel, lead, and zinc.
*  Cyanide.

» Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, xylenes, 1,3-
dichlorobenzene, an_d 1,4-dichlorobenzene.

*  Chlorinated Solvents -- specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2-dichloroethylene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-
dichloroethane, 1,1-dichloroethane, and chloroethane.

+  (Carbon disulfide.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

= Acid Extractables -- specifically phenol, 2,4-dimethylphenol, 2.4-dichlorophenol, 2,4,6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.

+  Other SVOCs -- specifically o-cresol, m-cresol, and pyridine.
*  Polychlorinated Biphenyls.
3.3.22 Miscellaneous SWMUs
3.3.22.1 SWMU 194: Waste Oil Stabilizing/Packing Area
Description

The Waste Qil Stabilization/Packing Area (SWMU 194} described in the RFA Report is located
outside the northern end of the Former Skelp Mill Building within the Primary Roiling Mills Facility
Area (Figure 3-1). This unit consists of a concrete pad on soil/gravel and 28 dumpsters that were
used to manage waste oil contaminated with soil, speedy dry and grease. The RFA Report indicated
that no releases to the ground have been documented, but the concrete pad was observed to be
severely cracked and (oil) stained.

EPA Concerns

SWMU 194 was described in the RFA Report. EPA is concermed with this unit because of the
nature of wastes managed by this unit (waste oil contaminated soil) and because there are no release
controls. In addition, a release to the environment is suspected due to the condition of the unit
observed during the 1991 VSL
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New Information

During an April 10, 1997 site inspection, no containers were observed to be present. The concrete

pad was present, and plants were observed o be growing through some of the cracks in the concrete

as well as in the areas surrounding the pad. The dark soil surrounding the pad exhibited no oily
features nor petroleum-type odors.
Recommendations

Based on field observations during the 1991 VSI, further action is proposed for SWMU 194.
COPIs

Based on available information, the following COPIs are associated with SWMU 194:

e Metals -- specifically chromium, nickel, lead, and zinc.

» Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphythylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.3.22.2 SWMU 195: Former ERS OQily Wastewater Tank
Description

The RFA Report designated SWMU 195, the Former ERS Oily Wastewater Tank, as requiring

additional information to assess the potential for reiease. No description was provided in the RFA

Report.

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of
SWMU 195 was provided in the RFA Report.

New Information
This unit consisted of a steel aboveground tank of unknown capacity located to the north of the
Electrical Repair Shop (ERS) in the Open Hearth Furnace Facility Area (See Figure 3-1). Electrical
motors were occasionally steam cleaned, and the wash waters were sent to the tank. Qil was

separated out and sent to PORI (SWMUs 71-73). The tank was removed sometime during the late
1980’s or early 1990°’s. No analytical data are avatlable for this area.

Recommendations

Because the ERS Oily Wastewater Tank has been removed from the site, the potential risk for any
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future release has been eliminated. However, it is unknown what impacts previous activities may
have on the surrounding area. Therefore, further action is proposed to assess potential releases
associated with previous activities.

COPIs
Based on available information, the following COPIs are associated with SWMU 195:
*  Metals -- specifically chromium, nickel, lead, and zinc.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.3.223 SWMU 196: Stormwater Sewer System

Descriptions

The Stormwater Sewer System (SWMU 196} is generally described in the RFA Report as a network
of underground pipes, culverts, open ditches, and pits located throughout the facility that leads to 49
outfalls permitted for treated industrial wastewater and stormwater under NPDES Permit
(MDO0001201) and State Discharge Permit (No.79-DP-0064A).

EPA Concerns

SWMU 196 was described in the RFA Report. EPA is concerned with this unit because of the
uncertain integrity of the system (primarily underground), previous exceedances of NPDES pH
limits, and the likelihood of having discharged hazardous wastes in the past given the unit’s history.

New Information

As stated above, the RFA Report indicates that there are a total of 49 permitted outfalls. However,
according to Bethlehem’s NPDES permit reapplication update, dated June 10, 1993, there are a total
of 35 permitted outfalls of which 29 discharge treated industrial wastewater combined with
stormwater to Bear Creek, the Patapsco River, Jones Creek River, and Old Road Bay (Figure 3-10).
Sixteen of the 35 permitted outfalls discharge only stormwater. The stormwater drainage areas and
respective outfalls are shown on Figure 3-11. A summary of each outfall, contributing flows, and
the receiving water is provided in Appendix 3B along with water flow schematics for different plant
areas,

Recommendations

Because all stormwater sewer system discharges are through NPDES-permitted outfalls, no further
actton is proposed for SWMU 196.
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COPIs

There are no COPIs associated with SWMU 196 because no further action is proposed.
33.224 SWMU 198: Spent Pickle Liquor Sump and Trench System
Descriptions

The Spent Pickle Liquor Sump and Trench System (SWMU 198) is located in the north-central part
of the Finishing Mills Facility Area (Figure 3-1). The Finishing Mills are included in a Special
Study Area identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide
Investigation}.

In the RFA Report, the description for the SPL Sump and Trench System (SWMU 198) was limited
to a brief summary of available information in tabular form (RFA Report Table IV-5). SWMU 198
was identified in the RFA Report as a unit associated with piping designed to transport process
wastewater from two aboveground steel storage tanks (AOC W) to the TMC Discharge Pipes -
(SWMU 2).

EPA Concerns

No specific details that describe the nature of wastes managed by nor the general condition of this
unit were provided in the RFA Report.

New Information

Contrary to its characterization in the RFA Report, this unit collects spent pickle solution within the
Cold Sheet and Tin Mills and conveys it to the SPL storage tanks (AOC W). SWMU 198 began
operating in the 1970’s and is currently used today. A schematic diagram showing the SPL flow
process and discharge to the TMC is depicted on Figure 3-12.

Recommendations
Because SWMU 198 manages spent pickle solution within the Finishing Mills Facility Area, it is
proposed that evaluation of this unit be included in the “Tin Mill Canal and Finishing Mills Special

Study Area” identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide
Investigation).

COPIs
Based on process knowledge, the following COPIs are associated with SWMU 198:

*  Metals -- specifically chromium, nickel, lead, and zinc.
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3.4 AREAS OF CONCERN

In the following sections, AOCs are identified in alphabetic order as they appear in the RFA Report.
Descriptions and background information of the respective areas are provided, followed by a brief
description of EPA concerns, new information (or action) generated since the RFA was written,
further action proposed, and finally, a listing of COPIs associated with the AOCs.

34.1 AOCA: Former 3/21/91 PCB Spill Area
Descriptions

A 55-gallon drum of PCB oil was accidently ruptured when the drum struck a transformer enclosure
after a hoist lost power while moving. This resulted in a release of PCB oil inside the Motor Room
of the 56" Hot Strip Mill Building at AOC A. See Figure 3-6 for the site location. The spill area
reportedly was isolated, cleaned and sampled. According to the RFA Report, sampling results
indicated that the site had been remediated with respect to PCBs.

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSI.

New Information
This spill incident is summarized in Appendix 2A. A wipe sample of the area was collected on July
29, 1992. The analytical result is shown in Appendix 3B. Also included in Appendix B are notes
that summarize sample coliection and cleanup efforts in the spill area. As this information indicates,
the spill area was sealed with an epoxy paint on July 31, 1992.

Recommendations
Because the incident occurred inside with low potential for an environmental release, analytical

results were below applicable cleanup standards, and the area was sealed with an epoxy paint since
the time of the spill, no further action is proposed for AOC A.

COPIs
No COPIs are associated with AOC A because no further action is proposed.
34.2 AOCB: Former 1988 PCB Spill Area

Descriptions

The PCB spill incident at AOC B (Figure 3-1) occurred within the Tin Mill Building at the Number
10 Tin Line on November 9, 1988. The concrete area was reportedly cleaned and sealed with an
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epoxy paint. Analytical results of samples collected by EPA, indicated that the area was
uncontaminated (1991 RFA).

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSI.

New Information

According to BSC spill incident reports, approximately 400-450 gallons of PCB transformer oil
spilled onto a concrete floor at the Tin Mill Number 10 Line when a transformer fell to the ground
and ruptured. The spill incident is summarized in Appendix 2A. Analytical data indicate that PCB
concentrations in (wipe) samples were below cleanup standards applicable at the time of the spill.
A chronology of events regarding sample collection and cleanup efforts in the spill area is presented
in Appendix 3B. Also included are analytical results from several sampling events.

Recommendations

Because cleanup of the spilled oil was completed in an expedient manner, analytical results were
below applicable cleanup standards, the spill area was sealed with an epoxy paint, and the fact that
the incident occurred inside with low potential for an environmental release, no further action is
proposed for AOC B.

COPIs
No COPIs are associated with AOC B because no further action is proposed.
343 AOCC: Former ERS PCB Spill Area

Descriptions

The Former ERS PCB Spill Area (AOC C), identified in the RFA Report is located within the
general Open Hearth Furnace Facility Area. Figure 3-1 shows the approximate location of AOC C.
Approximately 16 tons of soil and asphalt were removed and disposed off-site. Approximately 19
soil samples were collected and analyzed. The results indicated that the area was remediated such
that PCB concentrations in the soi]l were below the applicable EPA guideline of 25 ppm. The area
was backfilled with slag.

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSIL
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New Information

The RFA Report indicated that in May 1985, transformers awaiting repair at the ERS, leaked
approximately 20-30 gallons of PCB oil onto the soil. No such incident is indicated on BSC’s
inventory list of spill incidents (Appendix 2A). The remediation efforts described in the RFA Report
correspond more accurately to a spill incident that occurred on October 18, 1990 near the northeast
corner of the ERS shop. This spill incident 1s summarized in Appendix 2A. As documented in a
January 28, 1991 spill report letter from BSC to the MDE, approximately 20 gallons of PCB
contaminated oil was released to a soil area of approximately 15 feet by 20 feet in dimension when
a PCB-containing transformer was struck by a vehicle and ruptured.

After soil removal, a sample grid was established for the collection of 19 soil samples. Analytical
results ranged from 0.2 to 13.3 ppm PCB concentrations. As described in the spill incident narrative
found in Appendix 3B, clean soil was used to backfill the excavation and not slag as indicated in the
RFA Report. A chronology of events regarding sample collection and c¢leanup efforts in the spill
area is presented in Appendix 3B.

Recommendations

Because cleanup of the spilled oil was completed in an expedient manner, and analytical results were
below applicable cleanup standards, no further action is proposed for AOC C.

COPIs
No COPIs are associated with AOC C because no further action is proposed.
344 AOCD: Former PCB Spill Area (Sheet Mill)

Descriptions

On January 28, 1986 an apparent PCB oil-bearing transformer leak was detected in the area of AOC
D, which is located near the No.1 and 2 Galvanizers inside the Cold Sheet Mill Building (Figure 3-
1). A report of a leak was also recorded on July 2, 1986 (BSC notes, 1986). The concrete floor was
scrubbed with kerosene and soap and water over the course of three months, but contamination
existed within concrete floor core samples to a depth of four inches. No remediation was reported,
but the affected floor area was encapsulated with epoxy paint.

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL

New Information

The spill incident is summarized in Appendix 2A. Analytical results from wipe samples collected
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on March 17, 1988 indicated PCB concentrations above applicable cleanup standards. Additional
wipe samples were collected in August 1988. The analytical results indicated that elevated levels
of PCBs still existed. Rigorous efforts to clean the spill area were completed by October 13, 1988,
and eight additional wipe samples were collected on the same day prior to sealing the area with
epoxy paint. Analytical results indicated two samples exhibited elevated PCB concentrations. Core
samples of the concrete at these two locations were then collected on February 1, 1989, but no
standards were applicable for PBCs in concrete. Final wipe samples were collected on February 22,
1988 adjacent to the core sample holes, and above the epoxy painted surface. Analytical results
indicated PCB concentrations below the applicable standards. A chronology of events regarding
sample collection and cleanup efforts in the spill area is presented in Appendix 3B. Also included
are analytical results from the various sampling events.

Recommendations
Because cleanup of the spilled oil was completed in an expedient manner, final analytical results
were below applicable cleanup standards, the spill area was sealed with an epoxy paint, and the fact

that the incident occurred inside with low potential for an environmental release, no further action -
is proposed for AOC D.

COPIs
No COPIs are associated with AOC D because no further action is proposed.
34,5 AOCE: 6 PCB Transformers

Descriptions
AQC E, 6 PCB Transformers, located near the Ore Piers on the southern site boundary, was
described in the RFA Report as an area characterized by three cranes, each containing two PCB
transformers. Although the cranes are approximately 20 years old, the transformers are reportedly
in good shape.

EPA Concerns

Because the cranes are mobile, the transformers are occasionally located directly above the Patapsco
River.

New Information
The PCB transformers were replaced by non-PCB transformers in 1995. The removal, disposal, and

replacement of these transformers were described in a PCB Completion Report found in Appendix
3B.
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Recommendations

Because the risk of a PCB oil release to the river and surrounding area has been eliminated, no
further action is proposed for AGC E.

COPIs
No COPIs are associated with AOC E because no further action is proposed.
34.6 AOCF: Former Slab Cut Off Spill Area

Descriptions
AQC F represents an area where approximately 30 gallons of hydraulic oil spilled on February 5,
1990. The spill discharged to the ground at the southwestern end of the Slabbing Mill between the
Slab Yard and Soaking Pits. Although this spill incident was a one time event, soil in the area was
observed to be oil-stained during the 1991 VSI. This spill incident is summarized in Appendix 2A. -

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL

New Information
During an April 10, 1997 site inspection no oil-stained soil was observed.

Recommendations

Because of field observations, and the fact that the spill incident was a one-time event of a small
quantity of oil, no further action is proposed for ACCF.

COPIs

No COPIs are associated with AOC F because no further action is proposed.
347 AOC G: Former Diesel Fuel Spill Area (Slab Haul Road)

Descriptions

The Former Diesel Fuel Spill Area (AOC G), as reported in the RFA Report, was actually a series
of waste oil applications to the road surface for dust control. The impacted area was on the west side
of Slab Haul Road (Figure 3-1). Approximately 50 tons of contaminated soil was removed and the
remediation deemed acceptable by MDE. '
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EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL

New Information ,

The series of waste oil applications actually represented several asphalt paving episodes. Several
thin layers of asphalt were observed during the soil removal activities.

Recommendations

Based on MDE approval of previous soil removal and remediation, no further action is proposed for
AOCG.

COPIs
No COPIs are associated with AOC G because no further action is proposed.
348 AOCH: Mason’s Garage Area

Descriptions

Mason’s Garage Area (AOC H) is located in the Blast Furnace Area. The RFA Report described
four underground storage tanks that were removed in 1989, specifically one 8,000 gallon and one
10,000 gallon gasoline UST, one 10,000 gallon diesel UST, and one waste oil UST of unknown
capacity. The condition of the tanks (i.e., holes, corroded) along with visual inspection of soil and
water in the tank pit indicated that a release had occurred. Soil and groundwater sample analytical
results indicated elevated levels of TPH and BTEX. The waste o1l was sampled for PCBs and all
analytical results were below limits of detection. Approximately 60-80 tons of contaminated soil
were removed and disposed off-site (Geraghty & Miller, 1992).

EPA Concerns

During the 1991 VSI, it was observed that one of the tank removal locations had not been filled in,
and that several drums were present in stained areas located in the north and southeastern portions
of the SWMU area. No confirmatory post-excavation analytical data are available.

New Information

According to a UST Closure Report prepared by Geraghty & Miller, Inc., a total of three tanks were
removed (Geraghty & Miller, 1992), not four USTs as indicated in the RFA Report. The first tank
removed was a steel 10,000 gallon UST used for gasoline storage. No visual signs or odors indicated
that any release had occurred. Soil samples were collected for TPH and BTEX analyses. The TPH
concentration was 66 mg/kg, while BTEX concentrations were below the detection limits in soil
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collected from the tank pit. One soil sample collected beneath the piping trench exhibited a TPH
concentration of 160 mg/kg. Soil and water BTEX concentrations for all samples were below the
minimum detectable levels.

Two additional steel tanks were discovered during the removal of the gasoline tank and were
subsequently removed along with associated piping. Each tank was constructed of steel with
approximately 500-600 gallons capacity. Both tanks were used for waste oil storage.

The waste oil was tested for total halogens and PCBs. Analytical results indicated the concentrations
of these constituents were below the minimum detectable level. Soil and water BTEX
concentrations were detected above the minimum detectable level. A description of events
regarding all tank removal and sample collection activities is presented in Appendix 3B along with
analytical results.

During an April 10, 1997 site inspection the area of the open excavation noted in the RFA Report
had been filled, and the excavation limits were not apparent. No drums were present. ‘

Recommendations

Based on available analytical information presented in Appendix 3B, residual low concentrations
of BTEX constituents existed in the soil and groundwater after the tanks were removed. There is
no information available indicating that post-excavation soil samples were collected. Further action
to evaluate UST closure/soil excavation activities is proposed for AOC H.

COPIs
Based on available information, the following COPIs are associated with AOC H:
s Metals -- specifically chromium, nickel, lead, and zinc.

*  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

349 AOCI!I: Former 1991 Acid Leak Area

AOQOC 1, the Former 1991 Acid Leak Area, is located inside the Tin Mill in the Finishing Mills
Facility Area (see Figure 3-1). The Finishing Mills are included with the TMC in a Special Study
Area identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide
Investigation). Apparently, an overflow line leaked acid that flowed beneath the process tanks into
a trench that discharges to the TMC (SWMU 1). The line was repaired shortly thereafter on June
23, 1991. The RFA Report indicates that this area was observed to be poorly maintained during the
VSIL
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EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL

New Information

RFA Report information regarding this AOC is not consistent with any spill incident recorded on
the summary of spills (Appendix 2A), particularly around the time the line was repaired.

Recommendations

Regardless of discrepancies with the spill report summary, the spill was a one time incident, not a
persistent or continuing problem, and the leaky line was repaired. Therefore, no further action is
proposed for AOC L

COPIs

No COPIs are associated with AOC I because no further action is proposed.
3.4.10 AOCJ: Acid Tanks
Descriptions
Six sulfuric Acid Tanks (AOC J) are located outside and on the east side of the Tin Mill (Figure 3-1).
The RFA Report indicates that these tanks are approximately 30 years old, of unknown capacities,

and are in poor condition. Two of the six are out of commission due to leaks that occurred in 1990.
The Tin Mill Sump (SWMU 86} is located beneath the tanks and discharges to the TMC (SWMU

1).

EPA Concerns
The Sump and gravel beneath the tanks were observed to be stained. The stain was undefined.
Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL

New Information
No new information is available for AOCJ.

Recommendations

Because of known leaks, and the fact that spills or leaks from the tanks would release wastewater
to the TMC (SWMU 1), where they would co-mingle with other waste streams, be treated at
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HCWWTP, and discharged through an NPDES permitted outfall, it is proposed that evaluation of
AQOC J be included in an overall evaluation of the TMC (SWMU 1).

COPIs

Based on process knowledge, the following COPIs are associated with AQC J:

. Metals-speciﬁéally chromium, nickel, lead, and zinc.

3.4.11 AOC K: Truck Dock #9’s Former Diesel Spill & Diesel Fuel UST Area
Descriptions

The Truck Dock #9’s Former Diesel Spill & Diesel Fuel UST Area (AOC K) is located outside the .
northern end of the Hot Strip Mill Building (Figure 3-1). The RFA Report indicates that a spill of
unknown quantity occurred during an unspecified date as a result of a broken fuel line or valve when
fuel oil was pumped from a tanker truck to the tank at the dock. According to the RFA Report a
10,000 gallon diese! UST was removed between 1989 and 1990, and sample results indicated that
no contamination existed.

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSI.

New Information
BSC records indicate that an 8,000 gallon steel No.2 fuel oil UST was removed on February 13,
1990, not a 10,000 gallon tank as stated in the RFA Report. Although corrosion pitting was
observed over most of the tank exterior, no apparent integrity problems were observed with the
bitumastic coated UST. Water and soil samples from the excavation area show BTEX

concentrations were below the minimum detectable levels. A description of events regarding tank
removal and sample collection activities is presented in Appendix 3B along with analytical results.

Recommendations

Because the spill was a one time incident, the UST was removed, and no contamination was
apparent, no further action is proposed for AOC K.

COPIs

No COPIs are associated with AOC K because no further action is proposed.
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3.4.12 AOC L: Benzene/Litol Process Area (SWMUs 147-153)

AOQOC L, the Benzene/Litol Process Area, is comprised of SWMUs 147-153. These SWMUs are
described above in Section 3.3.18.

3.4.13 AOCM: A Coal Chemical Plant Area (SWMUs 136-146)

AOC M, The A Coal Chemical Plant Area, is comprised of SWMUSs 136-146. These SWMUs are
described above in Section 3.3.17.

3.4.14 AOC N: Bio-Oxidation Ferric Chloride Spill Site
Descriptions

AQOC N is an area adjacent to the clarifiers in the Bio-Oxidation Plant that was contaminated by a
ferric chloride spill. A drain in the secondary containment for the clarifiers was left open and about
100 gallons of ferric chloride were released to soils outside the containment area. The soil materials -
were neutralized and transferred to Coke Point Landfill (SWMU 191) or Greys Landfill (SWMU 93).

EPA Concerns

No post-removal soil samples were collected to confirm remediation efforts.

New Information

The ferric chloride was released within the containment area when high winds apparently caused
debris to strike and fracture a pipe. The spilled solution did not enter the sewer system. The incident
was discovered on November 16, 1989, and was described in a January 26, 1990 quarterly spill
report from BSC to MDE. The spill incident is summarized in Appendix 2A, and a copy of the spill
description is provided in Appendix 3B.

Recommendations

Because the spill was a one time incident, contaminated soil was treated with a neutralizing chemical
application and removed, and ferric chloride is not considered a hazardous constituent no further
action for AOC N is proposed.

COPIs

No COPIs are associated with AOC N because no further action is proposed.
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3.4.15 AOC O: Hydraulic Oil Storage Area
Descriptions

The RFA Report indicates that AOC O consisted of approximately 20 drums stored outside on soil
and gravel on the east side of the Pipe Mill (Figure 3-1). The drums were described as rusty with
some containing unidentified fluids while some were empty.

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL

New Information

Non-hazardous, water-based hydraulic oil was managed in this area until the Pipe Mill ceased
operations in the late 1980’s. During an April 25, 1997 site inspection the area described as AOC -
O in the RFA Report contained no drums. The area was overgrown with vegetation, and general
debris was lightly scattered about. No staining was observed. There are no records available
documenting the drum removal date.

Recommendations

Because of field observations, and the non-hazardous nature of the hydraulic oil managed in this
area, no further action is proposed for AOC O.

COPIs
No COPIs are associated with AOC O because no further action is proposed.

34.16 AOCP: Former Naphthalene Plant Tank & Pit
Descriptions

The Former Naphthalene Plant Tank & Pit (AOC P), is located in the B CCP area near the central
portion of the Coke Oven Facility Area (Figure 3-1). The Coke Oven Area is a Special Study Area
identified in Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation).
This oil tank and pit unit were formerly used in the naphthalene recovery process. According to the
RFA Report, the B CCP has been inactive for approximately 20 years, but the tank and pit still exist.
During the 1991 VSI this unit was observed to be rusted and corroded.

EPA Concerns

EPA is concerned with this area because of the nature of wastes managed at the area, and because
of the general condition of the tank and pit.

KAPROJECTS\BETHSTEL\SPARROWATEXT\20023#3. WPD Rev. 01/98 3-49 January 1998



Bethlehem Steel Corporation
Sparrows Point, Marviand Description of Current Conditions

New Information

The BCCP has been inactive since 1990, not for the past 20 years as indicated in the RFA Report.
The tank and pit have been demolished as part of the coke oven decommissioning activities, and are
no longer on site. '

Recommendations

AOC P is located within the Coke Oven Area, which is a Special Study Area identified in
Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation). Although
the tank and pit have been removed from the site, further action is proposed for AOC P as part of
the required evaluation of the Coke Oven Special Study Area.

COPIs

Based on process knowledge, the following COPIs are associated with AQOC P:

*  Metals -- specifically arsenic.

+  Cyanide.

*  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.

»  Chlorinated Solvents -- specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2-dichloroethylene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-

dichloroethane, 1,1-dichloroethane, and chloroethane.

*  Carbon disulfide.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

» Acid Extractables -- specifically phenol, 24-dimethylphenol, 2,4-dichlorophenol, 2,4,6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.

¢ Other SVOCs -- specifically o-cresol, m-cresol, and pyndine.
3.4.17 AOC Q: Former Diesel Fuel UST Area (Slab Haut Road)
Descriptions
The RFA Report indicates that a diesel fuel UST (AOC Q) of unknown age and capacity was

removed sometime between 1989 and 1990 from the east side of Slab Haul Road east of the Slabbing
Mill (Figure 3-1). Contaminated soil was removed and the remediation was approved by MDE.
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EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSIL

New Information

The description of this AOC provided in the RFA Report is not consistent with any BSC records of
an UST removal either in the date range indicated, or in the Slab Mill area shown on Figure IV-13
or the photographs in the RFA Report. There was an aboveground diesel fuel tank in the general
vicinity that was removed around the time stated in the RFA Report. No correspondence
documenting MDE approval (as reported in the RFA Report) of the soil remediation efforts is
available.

The description of this AOC provided in the RFA Report is consistent, however, with activities
associated with a December 6, 1989 UST removal from the east side of the Human Resources
building near the eastern end of Slab Haul Road where a steel, 1000-gallon, No.2 fuel oil tank was -
removed. Corrosion pitting was observed on the outer tank surface (Geraghty & Miller, 1992). Soil
BTEX concentrations were at or below minimum detectable levels. A description of events
regarding tank removal and sample collection activities is presented in Appendix 3B along with
analytical results.

Recommendations

Based on agency approval of removal and remediation activities, and analytical results of soil
samples, no further action is proposed for AOC Q.

COPIs
No COPIs are associated with AOC Q because no further action is proposed.
3.4.18 AOCR: Underground Weak Ammonia Pipeline Spill Sites (3)
Descriptions

AOC R, Underground Weak Ammonia Pipeline Spill Sites (3), is located near the eastern end of the
Coke Oven facility Area (Figure 3-1). The Coke Oven Area is a Special Study Area identified in
Attachment B of the Consent Decree (Conceptual Plan for the Site Wide Investigation). This area
is characterized by an underground pipeline that transported excess A CCP ammonia liquor from a
holding tank to the excess tank. The pipeline is located between "A” and 11 and 12 coke batteries,
and was replaced in 1990 by an overhead pipeline. BSC spill reports submitted to MDE provided
the following information on the three underground line ammonia liquor spill releases:
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Date Spi}l Area ill Re

4/4/89 Near the No.6 Quencher Second quarter report for 1989

5/15/89 Near the No.6 Quencher Second quarter report for 1989

8/5/89 Near the No.6 Quencher Third quarter report for 1989

The 4/4/89 spill resulted from a deteriorated section of pipe that leaked. The spill occurred near the
No.6 Quencher. A ten foot section was subsequently replaced. An unknown quantity was lost and
none of the spilled liquor was recovered.

Ammonia liquor was observed emerging from the ground near the No.6 Quencher on 5/15/89 as a
result of a failed patch on the underground line. The patch was subsequently repaired. An unknown
quantity was lost and none of the spilled liquor was recovered.
Similar to the previous incident, ammonia liquor was observed emerging from the ground near the
No.6 Quencher on 8/5/89 as a result of a leaking underground line. A section of pipe was
subsequently replaced. An unknown quantity was lost and none of the spilled liquor was recovered. -
EPA Concerns
EPA is concerned with this area because the overall cumulative effect of the reported spill incidents
is unknown. Additional information regarding the cleanup of the spill areas was unavailable at the
time of the 1991 VSIL
New Information
No new information is presented.

Recommendations

AOCR is located in the Coke Oven Area, which is a Special Study Area identified in Attachment

B of the Consent Decree (Conceptual Plan for the Site Wide Investigation). Because of the nature

of wastes managed by, and the various documented spills from the pipeline, further action is

proposed for AOC R as part of the required evaluation of the Coke Oven Special Study Area.
COPIs

Based on process knowledge, the following COPIs are associated with AOC R:

*  Metals -- specifically arsenic.

* Cyanide.

»  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.
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e  Carbon disulfide.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

* Acid Extractables -- specifically phenol, 2,4-dimethylphenol, 2.4-dichlorophenol, 2,4,6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.

*  Other SVOCs -- specifically o-cresol, m-cresol, and pyridine.
34.19 AOCS: Former Chromic Acid Spill Area
Descriptions

AQC S, the Former Chromic Acid Spill Area, is located inside the Coatings Lines section of the
Cold Sheet Mill Building (Figure 3-1). The RFA Report indicates that, sometime around September °
1990, 26,000 to 27,000 gallons of chromic acid overflowed from a process tank and discharged to
a process sewer (sump).

An environmental remediation/restoration contractor removed the waste and decontaminated the
basement area. No samples are known to have been collected during or subsequent to the
remediation activities.

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL

New Informatit_m

An anonymous phone call was placed to the MDE concerning a sump overflow which led to a
“pencil-thin” stream of chromic acid down an elevator shaft to the basement beneath the Number
Four Coating Line in the Cold Sheet Mill Building. The remediation effort conducted by Envirite
consisted of pumping out the sump, and cleaning the sump and basement area. No correspondence
summarizing these activities is available, nor is the event recorded in the summary of spill incidents
found in Appendix 2B.

Recommendations
Although no confirmatory samples were collected during the remediation, the activities associated

with AOC S occurred primarily inside and resulted in a one time de minimis release to the TMC.
For these reasons, no further action is proposed for AOC S.
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COPIs
No COPIs are associated with AOC S because no further action is proposed.
3.4.20 AOCT: Former Diesel Fuel UST- (Cold Sheet Mill)
Descriptions
The Former Diesel Fuel UST Area, AOC T, is located outside and near the southwest corner of the
Cold Sheet Mill Building (see Figure 3-1). The 10,000-gallon UST, used for storage of diesel fuel

was removed sometime between late 1989 and early 1990. There were no indications that a release
had occurred. Soil analytical data indicated that the area was not contaminated.

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL :

New Information

The steel tank, formerly located at Truck Dock 51 A, was removed on November 27, [989. Although
corrosion pitting was observed on the tank exterior and near the end seams, no apparent integrity
problems were observed with the bitumastic coated UST. BTEX concentrations in water were below
the minimum detectable levels. BTEX concentrations in soil ranged from below detection for
benzene to 129 ug/kg total xylenes. A description of events regarding tank removal and sample
collection activities is presented in Appendix 3B along with analytical results.

Recommendations

Because the tank was removed, and water and soil analytical results indicate low concentrations of
BTEX constituents, no further action is proposed for AOC T.

COPIs
No COPIs are associated with AOC T because no further action is proposed.
3.4.21 AOC U: B Coal Chemicals Plant Process Area (SWMUs 112-130)

AQC U, the B Coal Chemical Plant Process Area, is comprised of SWMUSs 112-130. These
SWMUs are described above in Section 3.3.16.
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3.4.22 AOCYV: Former Spent Pickle Liquor Tanks (2)

Descriptions
Two Former Spent Pickle Liquor Tanks (AOC V) were located outside the north end of the Hot Strip
Mill (Figure 3-1). The RFA Report indicates that these aboveground storage tanks were removed

in approximately 1986. The area was observed to be covered with (undefined) stained gravel during
the 1991 VSL

EPA Concerns

Additional information regarding the cleanup of the area was unavailable at the time of the 1991
VSL '

New Information
The description of this AOC is consistent with and duplicates the description of SWMU 70 (Hot
Strip Mill Former Spent Pickling Liquor Tank Site) provided in the RFA Report (Table [V-4): AQC
V and SWMU 70 are identical.

Recommendations

SWMU 70 was designated as a non-releasing unit. As such, it was not identified in the RFA Report
as requiring further action. Therefore, an evaluation of AOC V is unnecessary and, no further action
is proposed for AOC V.

COPIs
No COPIs are associated with AOC V because no further action is proposed.
3.4.23 AOC W: Spent Pickle Liquor Tanks

Descriptions
The RFA Report identifies two 60,000 gallon rubber lined steel SPL Tanks (AOC W) located outside
the north end of the Cold Sheet Mill Building (Figure 3-1). Heavy staining of soil and gravel
underneath the tanks was observed during the 1991 VSI. The stain was undefined. In addition, the

tanks were observed to be bulging, buckling and rusty. There is no indication that any release had
been reported. According to the RFA, no analytical data are available for AOC W.

EPA Concerns

EPA is concerned with this area because of the nature of the wastes managed at this area, and
because of the general condition of the tanks.
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New Information

Since the 1970’s, the tanks have been used to store spent pickle liquor from the Cold Sheet Mill and
Tin Mill Pickling operations prior to shipment to POTWs, transfer to HDS system at No.7 Sinter
Strand, or metered discharge to HCWWTP via the TMC.

BSC indicated in a response report to 1987 EPA information requests (Bethlehem, 1988) that only
overflows from these tanks are discharged to the TMC (via sewer 034). The area immediately
beneath the storage tanks (AOC W) is underlain by a bed of limestone gravel to help neutralize the
SPL should a leak or spill occur. Bulges described in the RFA Report were only in the sprayed
insulation and not in the tanks, which are in good condition. Documentation listing sources and
locations of possibie overflows of SPL to the TMC between 1980 and 1987 is provided in Appendix
3B. A schematic diagram showing the SPL flow process and discharge to the TMC is depicted on
Figure 3-12.

Recommendations
Because of its proximity to the TMC, and the fact that spills or leaks from the tanks would release
wastewater to the TMC (SWMU 1) where they would co-mingle with other waste streams, be treated
at HCWWTP, and discharged through an NPDES permitted outfall, it is proposed that evaluation
of AOC W be included in the overall evaluation of the TMC.

COP1s
Based on process knowledge, the following COPIs are associated with AOC W:
*  Metals -- specifically chromium, nickel, lead, and zinc.
3.4.24 AOC X: Unknown Aboveground Tank

Descriptions
The Unknown Aboveground Storage Tank (AOC X)) is briefly described in the RFA Report. It is
located on south side of the Rod Mill (Figure 3-1). Few details were provided, but rust was noted

on the tank, and the surrounding area was stained.

EPA Concerns

No specific details that describe the nature of wastes managed by this AOC were provided in the
RFA Report. The general condition of the tank is an apparent concern.

New Information

The description of the tank is generally consistent with the Rod and Wire Mill Cleaning House SPL
Tanks described by Baker (1990). According to Baker, there are actually two rubber-lined steel
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tanks that contained SPL from the Wire Mill Cleaning House while it was bled to the TMC. Some
of the SPL was sent to a POTW and some to an off-site manufacturing facility. These tanks have
been out of service since the time the Rod Mill closed in the early 1980’s. There were no reported
releases from this unit. No other information is available.

Recommendations

It is proposed that AOC X be assessed for possible releases to the environment.

COPIs
Based on available information, the following COPIs are associated with AOC X:
*  Metals -- spectfically chromium, nickel, lead, and zinc.
3.4.25 AOCY: Pipe Mill Selenium Testing Area
Descriptions
The Pipe Mill Selenium Testing Area, AOC Y, is located in the Pipe Mill (Figure 3-1). The RFA

Report indicates that this area contained non-tested slag in the Pipe Mill, which became inactive in
1983. The selenium-bearing slag was removed and replace with new slag.

EPA Concerns
Additional information regarding the area was unavailable at the time of the 1991 VSL
New Information

During an April 10, 1997 site inspection no evidence of the slag was observed. The exact date range
that this AOC existed is not known, but it is believed to be a relatively short period.

Recommendations
Because this AOC was located inside and for only a short period, and because the operations have

ceased, there is virtually no potential for any environmental release. Therefore, no further action is
proposed for AOC Y.

COPIs

No COPIs are associated with AOC Y because no further action is proposed.
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3426 AOC Z: Pipe Mill Acid Tanks

Descriptions

The Pipe Mill Acid Tanks (AOC Z) are situated between the Pipe Mill and the Galvanizing Building
(Figure 3-1). The four steel tanks were observed to be rusted and containing visibie holes during the
1991 VSI. Two of the tanks are supported above a stained gravel bed, while the other two are
situated above a trench containing railroad tracks and a heavily stained sump. The staining was
undefined in the RFA Report. The sump flows to the TMC (SWMU 1) through one of the Discharge
Pipes (SWMU 2). It is believed, but not confirmed, that the tanks were used to store (sulfuric) acid.
There are no reported releases from this unit. The tanks were reportedly out of use since before
1980.

EPA Concerns

No specific details that describe the nature of wastes managed by this AOC were provided in the
RFA Report. The general condition of the tanks is an apparent concern. '

New Information
During an April 10, 1997 site inspection the tanks were observed to be in a condition consistent with

the description in the RFA Report. No staining of the underlying gravel and sump was observed
as indicated in the RFA Report. Gravel with light vegetation was observed.

Recommendations

It is proposed that AOC Z be addressed as part of the post-demolition confirmation project for the
Pipe Mill.

COPIs
Based on process knowledge, the following COPIs are associated with AOC Z:
«  Metals-specifically chromium, nickel, lead, and zinc.
s NON-RFA AREAS

The AOCs described in the following sections were not identified during the RFA. They are
identified in this DCC Report as additional Areas of Concern warranting further action to
characterize potential impacts and releases.
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35.1  Shipyard
Description

The Shipyard was not included in the 1991 VSI, nor was any description provided in the RFA
Report. A description is, however, provided in this report since BSC recognizes that this active area
of the site has a long history of activities and because this area has been specifically included in the
scope of the Site-Wide Investigation by the Consent Decree. '

The Shipyard is located along the west-central edge of the site boundary (Figure 3-1) and occupies
approximately 200 acres of which about 75 acres are shipways (water). The western boundary of
the Shipyard abuts the Patapsco River. The Shipyard, which has been used for shipbuilding and
maintenance since 1891, was operated by the BethShip Division of BSC until or about October 2,
1997, at which time the property and operations were sold to Baltimore Marine Industries, Inc.
(BMI). As part of its efforts related to the sale of the Shipyard, BSC performed a Phase I
Environmental Site Assessment in January 1997.

At the time of its sale to BMI, the Shipyard contained approximately 45 buildings and numerous
additional structures including hoists and cranes; and open, paved and unpaved, work and storage
areas. There were also moveable work spaces including a barge, a floating dock, and two water
treatment trailers containing portable tri-butyl tin (TBT) carbon absorber units that operated under
Baltimore County Permit No. WWDP1161.

During its operation by BethShip, the Shipyard had 18 permitted outfalls (NPDES Permit No.
MDO0001180) that conveyed varying amounts of steam condensate, stormwater runoff, drinking
water fountain drainage, and freeze protection flow to the Patapsco River.

BethShip relied on outside contractors for the disposal of solid and hazardous wastes. Solid (non-
hazardous) wastes were primarily landfilled off-site (i.e., not on BSC property); however, some
dredge spoil pile and shot-blast materials were sent to Greys Landfill. (No wastes generated by BMI
will be accepted at Greys or Coke Point Landfills.) Hazardous wastes, which included waste oils,
paint wastes, and shop parts washers, were disposed at approved and permitted off-site facilities.

At the time of its sale, there were no USTs on the property. The last USTs had been removed in
1993. Three had been located just south of the Drum Storage Building (former Pickler Building,
No.73). Two had been used for the storage of unleaded gasoline, and one had been used for storing
diesel fuel. Available records indicate that an additional tank, used for storing No.2 fuel oil, was
removed in 1993. This tanks had been located at the rear of the Pipe Shop Building. All tanks were
closed in accordance with applicable MDE regulations.

At the time of its sale, there were 11 transformers on the property that contained >500 ppm of PCBs.
One was located near the southeastern end of the Shipyard Warehouse Building, two were in the
Fabricating Shop (Butlding 21) located near the southeast end of the site, one was located at Way
6, one was located at Way 9, two were on the north side of the Panel Shop (Building 16), two were
in the South Tool Room (Building 70) and Transformer Building, one was outside the east-Central
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portion of the panel Shop, and one was outside the east side of the Blast & Paint Building. All
transformers had been labeled, secured, appeared to be in good condition, and did not appear to be
leaking or in danger of leaking.

During its operation by BethShip, the North Storage Yard had been used for outside storage of
equipment and materials. This area is approximately 55 acres, and with the exception of a large pile
of dredge spoil stored in the southwest portion of the yard, it was mostly unused at the time the
Shipyard was sold. This material was reportedly non-hazardous dredgings from the ship channels
and turning basin. Sometime between 1985 and 1987 the dredging contractor could not dispose of
approximately 5000 cubic yards of dredgings that contained excess debris (e.g., pipe, wood, etc.),
so the material was returned to the North Yard.

In 1985, the Shipyard removed accumulated drums from the North Yard, and transferred them offsite
for proper treatment and disposal. The drums had contained mostly oils and greases.

In early 1991, the North StorageYard area became the focus of an MDE inspection subsequent to a
complaint filed with the Baltimore County Air Quality Management office. The complaint stemmed
from a dust pile placed on the ground just west of some recycling equipment. The dust originated
from the Grit Recycling Plant baghouse. TBT, a non-hazardous pesticide, was alleged to be mixed
within the dust pile. The site inspection indicated otherwise, and the pile was transferred to Greys
Landfill.

An area known as Area 34, which was located in the west-central portion of the site, was the subject
of MDE complaints and NOVs in the late 1980°s and early 1990’s. In 1991, the MDE ordered
BethShip to investigate the extent of contamination and cleanup Area 34 in response to site
inspection that found spillage and discharge to the ground from eighteen 55-gallon drums of waste
paint related materials.

Recommendations
Based on available information concerning the Shipyard, two areas within it are proposed for further
investigation -- Area 34 and the North Yard. Area 34 needs to be examined to follow up on the 1991
MDE Administrative Order relating to waste paint materials, and the North Yard needs to be

examined to follow up on possible residual effects from the storage of drums containing waste oils
and greases.

COPIs
Based on available information, the following COPIs are associated with the Area 34:
*  Metals -- specifically cadmium, lead, and zinc.

«  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.
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Based on available information, the following COPIs are associated with the North Yard:
*  Metals -- specifically chromium, nickel, lead, and zinc.
+  Purgeable Aromatics -- specificaily benzene, toluene, ethylbenzene, and xylenes.

« Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo{a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.5.2 “County Lands”
Descriptions

Property assessment reports were completed for five parcels of land owned by BSC that were under
consideration to be sold to Baltimore County. These parcels, referred to as “County Lands,” and
designated as Parcel 1A, 1B, 2, 3A, and 3B, are located within the Sparrows Point facility (Figure -
3-13.) The following reports were reviewed and consolidated into a County Lands Summary Report
(Rust, 1996):

* Level O Assessment Report completed by ERM, Inc., dated August 1987
» EA Engineering Environmental Testing Report, dated September 1988
» EA Engineering Phase III Environmental Site Assessment Report, dated January 1994

The County Lands Summary Report serves as the primary source of information for the following
descriptions and COPI listings.

Parce]l 1A
Descriptions

Parcel 1A is located near the northern property boundary (Figure 3-13) and is comprised of the BSC
Spare Parts Yard and Contractor Storage and Staging Area. This parcel is approximately 82 acres
in size and is bounded by the Peninsular Expressway to the north, a cloverleaf on-ramp to Interstate
695 to the east, Greys Landfill to the south, and Bear Creek to the west. Generally, the Spare Parts
Yard consists of temporarily stored steel machinery and other steel and metallic equipment from
various plant facilities. Primary areas of concern discussed in the ERM report include the following
(all of which have since been removed):

*  An earthen oil pit behind the C.J. Langenfelder and Son Vehicle Maintenance Shop in the
Contractor Area.

*  An underground storage tank in the C.J. Langenfelder and Son area.

*  Two gas pumps and an associated pump island in the Blumenthal Kahn Electric Company area.

*  Over 250 full or partially full, unlabeled drums and/or containers (some leaking} in the
Contractor Area (some oil staining).
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* A 1,000-gallon UST containing No.2 fuel oil east of Greys Landfill adjacent to three buildings.

Primary area of concern discussed in the EA reports was an area of contamination defined as the
Coal Tar Area located in the southeastern end of Parcel lA. A report prepared by Groundwater
Technology was reviewed by EA, and refers to a Soil Vapor Extraction (SVE) pilot system for
extraction of VOCs. Several soil samples were obtained during the EA environmental testing effort
that indicated elevated levels of PAH’s volatile organics, and semi-volatiles, indicative of coal tar
and solvents.

Recommendations
There are four areas within Parcel 1A that should be included for further investigation of possible
releases to the environment. These are the former fuel and oil tanks in the Contractor Area, the
former fuel tank near Greys Landfill, the former drum storage area in the Contractor Area, and the
Coal Tar Area.

COPIs

Based on available information, the following COPIs are associated with the Contractor tank area
and the Greys Landfill tank area:

*  Metals -- specifically chromium, nickel, lead, and zinc.

e Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,

indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

Based on available information, the following COPIs are associated with the former drum storage
area:

»  Metals -- specifically chromium, nickel, lead, and zinc.

«  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.

»  Chlorinated Solvents -- specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2-dichloroethylene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-

dichloroethane, 1,1-dichloroethane, and chloroethane.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.
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Based on available information, the following COPIs are associated with the Coal Tar Area:
*  Metals -- specifically arsenic.
* Cyanide.

* Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, xylenes, 1.3-
dichlorobenzene, and 1,4-dichiorobenzene.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

* Acid Extractables -- specifically phenol, 2,4-dimethylphenol, 2,4-dichlorophenol, 2,4,6-
trichlorophenol, 4-nitrophenol, and pentachlorophenol.

*  Other SVOCs -- specifically o-cresol, m-cresol, and pyridine.

Parcel 1B
Descriptions

Parcel 1B is located along the northemn property boundary (Figure 3-13) and is primarily comprised
of vegetation-covered slag-fill previously intended for waste disposal. However, only the
southeastern end was ever used for this purpose, and the majority of the parcel remains as unused
landfill cells. This parcel is approximately 43 acres in size and is bounded by Peninsular Expressway
to the south, a paved road to the east, a marshalling yard owned by the Baltimore and Ohio Railroad
to the north, and a dirt road adjacent to Bear Creek to the west. Primary areas of concern include the
following:

*  One million tons of Open Hearth slurry were disposed in the southeast corner of Parcel 1B
between 1968 and 1978.

*  The presence of low levels of vinyi chiloride, dichloroethane, and dichloroethene in well W-6.
Recommendations

The area around well W-6 should be assessed to determine the nature of this apparent release to the

environment. Based on the nature and composition of Open Hearth slurry, this area does not need

to be assessed.

COPIs

Based on the available following COPIs are associated with the well W-6 area:
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+  Chlorinated Solvents -- specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2-dichloroethylene, 1,1-dichioroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-
dichloroethane, 1,1-dichloroethane, and chloroethane.

Parcel 2
Descriptions

Parcel 2 is located near the northwestemn property boundary (Figure 3-13) and ERM identified four
areas that comprise this parcel- the Pipe Mill Complex, the open area north of the Mill, the Pipe
Storage and Contractor Laydown Yard, and the Mud Reservoir. This parcel is approximately 145
acres in size and is bounded by Rod Mill Road to the west, South Pipe Mill Road to the south, North
Point Boulevard to the east, and Bethiehem Boulevard to the north. Primary areas of concern
discussed in the ERM report include the following (all of which are associated with the Pipe Mill
Complex):

*  Four 10,000 gallon underground storage tanks located in the Lap Weld Building adjacent to -

Craneway #51 (since removed).
»  Approximately fifty transformers staged in No. 1 Warehouse (since removed).
« Several oil filled sumps.

The ERM report aiso discussed the Mud Reservoir which received dredge spoil from Humphrey
Creek from the 1930’s until 1970 and mud and clay from Humphrey Impoundment since 1970. Six
soil samples were obtained from a depth of 3 to 4 feet in the reservoir as part of the Level II
assessment. Only TOC, oil and grease, and EP Toxicity metals were evaluated. Elevated oil and
grease and TOC concentrations were noted in only one sample, and no elevated metals
concentrations were detected.

Recommendations

The three areas within the Pipe Mill Complex should be further assessed for residual contamination.
1t is proposed that this be done as part of the post-demolition confirmation project for the Pipe Mill.

COPIs
Based on available information, the following COPIs are associated with the tanks and sumps:
»  Metals -- specifically chromium, nickel, lead, and zinc.
»  Purgeable Aromatics -- specifically benzene, toluene, ethyibenzene, and xylenes.
+ Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.
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Based on available information, the following COPIs are associated with the transformer staging
area:

»  Polychlorinated Biphenyls.

Parcels 3A and 3B
Descriptions

Parcel 3A is located along the east-central property boundary (Figure 3-13) and ERM identified three
areas that comprise this parcel -- the former townsite (Sparrows Point) to the south, an athletic field
to the north, and a middle area between the two. This parcel is approximately 105 acres in size and
is bounded by Sparrows Point Boulevard to the west, three 10-million gallon tanks to the south,
Wharf Road and a Patapsco and Black Rivers Railroad Company marshalling yard along Jones
Creek to the east, and a cloverleaf to the north.

Parcel 3B is located adjacent to and northeast of Parcel 3A. Parcel 3B is approximately 24 acres in
size and is bounded by the Pleasant Yacht Club and Wharf Road to the west, Jones Creek to the
south, another marina and a wooded area to the east, and a cloverleaf on-ramp to Highway 151 to
the north.

Primary areas of concern on Parcel 3A discussed in the ERM report include:

« Former Townsiie -- the abandoned Sparrows Point sewage treatment facility was still in
existence at the time of the ERM assessment. The sewage treatment facility was noted as
fenced-in and comprised of several wooden structures, a pump house, and a 10-foot tall imhoff
or sedimentation/digestion tank, similar to a septic tank. According to the EA Engineering

Phase III Report, the sewage facility has been dismantled.

+  Middie Area-An outfall network (NPDES outfalls 016 and 017) and oil skimmer station. Oily
sludges were noted along the banks of this network.

There were no significant concerns in any report regarding Parcel 3B.
Recommendations
No further action is proposed for the former sewage treatment plant based on the nature of the

equipment and the wastewater treated at the plant, and because it has been demolished. No further
action is proposed for the outfall network because it currently operates under NPDES permit.

COPIs

There are no COPISs associated with Parcels 3A and 3B because no further action is proposed.
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3.5.3  Central Supply Fuel Storage Tanks
Descriptions

The Central Supply Fuel Storage Tanks are located at the Central Supply Building and Warehouse
on the northwest side of the plant near Highway 151 (Figure 3-1). Three underground storage tanks
were used to supply No. 4 fuel oil for space heating at the warehouse. Two of the tanks were 20,000
gallon capacity located on the northwest side of the building in the truck dock 500 bay, one inside
the building, the other outside the building. The third tank is 12,000 gallon capacity located just
outside on the east side of the building. All tanks were taken out of service in September 1987 and
filled with grout under permit number 977135 issued August 11, 1987. The tanks were opened,
pumped of residual oil, power washed and then pumped full of grout. These tanks were taken out
of service after Petro-Tite tests performed in November and December 1986 revealed unacceptable
leakage rates from the 20,000 gallon tank at truck dock 500 and the 12,000 gallon tank.

Three soil borings were advanced by Baker Engineers in June 1987. Boring EW-1 was advanced
15 feet reporting slight fuel odor encountered at 6 feet and 10 feet. Boring EW-2 was advanced 20 -
feet with reports of slight fuel odors throughout the boring. Boring EW-3 was advanced 15 feet with
fuel odors reported throughout, and floating product encountered at 8.5 feet. Monitoring wells were
installed in each of these borings.

Daily water and product removal activities were initiated in one of the wells on February 27, 1989.
Logs of this activity show that when pumping activities began, approximately ten gallons of liquid
was extracted each day. Of the ten gallons, one quart to one pint was free product was extracted.
By May 1989, the free product volume had increased to three quarts. Free product volume varied
over the next three years from one pint to two quarts, and diminish to less than a pint by the middle
of 1992. Only trace amounts were being recorded by early 1995. For the last year, no detectable
amounts are being recorded.

Recommendations

The Central Supply Fuel Storage Area should be assessed for residual contamination associated with
the release of fuel oil from the tanks in this area.

COPls

Based upon the knowledge of the contents of this tank, the following COPIs are associated with the
Central Supply Fuel Storage Area:

«  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.
» Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.
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3.5.4  No. 10 Fuel Oil Tank
Descriptions

The No. 10 Fuel Oil Tank was a 2.3-million gallon aboveground tank used for storing No. 6 fuel oil.
It was located at the intersection of Ship Yard Road and Blast Furnace Road. The tank is reported
to have been taken out of service in 1977.

In April 1987, oil began surfacing in the coal dock slip near the No. 10 Fuel Oil Tank. The Marine
Safety Office of the U.S. Coast Guard became involved in monitoring clean up actions in the slip
and to determine the source of the oil in the slip. No. 10 Fuel Oil Tank was suspected due to its
apparent state of disrepair. On April 30, 1987, a trench was dug between No. 10 Fuel Oil Tank and
the bulkhead to the slip to see if oil was migrating from the tank to the slip. Oil was found in the
trench and had to be removed from the trench.

In May 1987, it was discovered that 161,000 gallons of rainwater laden with fuel oil had
accumulated in the tank during the 10 years it remained out of service. This material was pumped -
out of the tank, but oil continued to surface in the coal dock slip. In July 1987, general soil
excavation began between the tank and the slip. Excavation continued as far as possible to the limits
of the tank foundation. Approximately 500 gallons of oil was recovered, and 2,600 CY of soil were
removed. Some of the soil was oil saturated. Jet-Blast was hired to clean the inside of the tank and
eventually removed an additional 29,000 gallons of residual oil.

Demolition of the tank began in August 1987. After the tank was removed, the concrete foundation
beneath was observed to be cracked and stained with oil. Demolition of the foundation began in
October 1987. Soil saturated with heavy oil was discovered. Groundwater Technology Inc. was
hired in January 1988 to formulate a remediation plan. Six monitoring wells were installed in the
vicinity of the tank during March 1988, and an effort was made to inoculate the surrounding soil
with bacteria to accelerate biodegradation of residual oil materials. This approach was not successful
due to high salinity in the soil from tidal influences. ERM was hired in June 1988 to continue the
work. A flexible membrane cap was proposed along with continued pumping of the excavated hole.
No further reports from the Coast Guard are available on the results of this work.

New Information

A review of aerial photographs dated 1938, 1952, 1957, 1971, 1983 and 1996 indicate that as many
as eight additional aboveground tanks were located in the general vicinity of the No. 10 Fuel Oil
Tank. They have all been removed. The No. 10 Fuel Oil Tank area remains somewhat excavated.
No further reports of oil migration have been filed. A recent on-site examination revealed no further
information.

Recommendations

The No. 10 Fuel Oil Tank area should be assessed for residual contamination associated with the
release of fuel oil from this tank.
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COPIs

Based upon the knowledge of the contents of this tank, the following COPIs are associated with this
added area of concem:

»  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.

* Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)luoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

3.5.5 Hot Strip Mill Drum Handling Area

Descriptions

The Hot Strip Mill Drum Handling Area is located in front of the pumphouse at the Truck Dock 5.
At various times in the past, as many as 150 drums of waste oil, solvents, materials cleaned out of -
sumps and pits, and floor sweepings have been stored in this area.

Recommendations

It is proposed that the Hot Strip Mill Drum Handling Area be assessed to determine if any releases
have occurred as a result of the drum handling and storage in this area.

COPIs

Based on process knowledge and available information the following COPIs are associated with this
added area of concern:

*  Metals -- specifically chromium, nickel, lead, and zinc

»  Chlorinated Solvents -- specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and
trans-1,2 dichloroethylene, 1,1-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-
dichloreethane, 1,1-dichloroethane, and clororethane.

* Polynuclear Aromatic | Hydrocarbons -- specifically acenaphthene, acenaphthylene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, napthalene, phenanthrene, and pyrene.

3.5.6 Coke Oven Gas Drip Legs

Descriptions

Coke oven gas was distributed to many areas within the Sparrows Point facility by pipeline for use
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as a fuel. Distribution lines ran from the Coke Oven Area to other Facility Areas including the Sinter
Plant, Shipyard, Finishing Mills, Rod and Wire & Pipe Mills, and various other points in between.

As coke oven gas is distributed, it cools allowing condensate to drop out in the distribution pipeline.

This condensate was removed from the pipeline at drip legs located throughout the distribution
system. The condensate was typically discharged to the ground.

New Information
The coke plant has been shut down since 1991. When it shut down, no gas was available to be
distributed. As such, many of the gas distribution lines became dormant and have been abandoned.
Several have been converted to natural gas distribution lines.

Recommendations
It is proposed that the COPIs associated with coke oven gas condensate be added to the list of

parameters used for analysis of any samples collected in areas served by the coke oven gas
distribution system.

COPIs
«  Purgeable Aromatics -- specifically benzene, toluene, ethylbenzene, and xylenes.
»  Polynuclear Aromatic Hydrocarbons -- specifically naphthalene.
+  Other SVOCs -- specifically pyridine.
3.6 SUMMARY
The following points summarize the results of the SWMU and AOC evaluation:

»  The RFA Report listed a total of 84 SWMUs and 26 AOCs that did not screen out as part of the
RFA procedures.

*  No further action is proposed for 14 of these SWMUs and 16 of these AOCs on the basis of
available data, the non-hazardous nature of wastes managed, or post-RFA designation as low
or non-releasing potential.

*  Further action is proposed for the remaining 70 SWMUs and 10 AOCs

The recommendations for each of the SWMUs and AOCs not screened out during the RFA Report
are summarized in Table 3-2 along with a brief explanation of the reasons for each recommendation.
The COPIs identified for each RFA SWMU or AOC that is recommended for further action in this
DCC Report are summarized in Table 3-3.
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This DCC Report inciudes descriptions for six additional (non-RFA} AOCs. These AOCs, which
include the Shipyard, the County Lands, the Central Supply Fuel Storage Tank, the No. 10 Fuel Oil
Tank, the Hot Strip Mill Drum Handling Area, and the Coke Oven Gas Drip Legs, are proposed for
further action. The COPIs identified for specific areas within these additional AOCs are summarized
in Table 3-4.
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HUMPHREY
IMPOUNDMENT
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TEMPORARY IMPOUNDMENT NO. 3
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TEMPORARY IMPOUNDMENT NO. 2
TEMPORARY IMPOUNDMENT NO. 1—; &

OIL BAFFLE

]
I
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NOT TO SCALE

Fi derivad from Baker/TSA, Inc, ldentification -
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and Classification of Wastes belng disposed In
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September 1986,

FIGURE 3-2
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DECEMBER 22, 1997

Noles:

SPL - Spemt Pickle Liquor discharged ai this location continyously

Waskewaier
- 3 moniored for pH
PRW - Pickling Rinse Water generated and discharged continuously al this location
in sewers al these locations. 4
|
036  Indicates the Tin Mill Canal sewer designation number !
9,000 Indicates the average flow rate in gpm at this sewer :
(Flow rates do no! include storm water flow.) 1
. L . 03lC 0318 an 033 O033A 1038 03 036
Facilitics shown in italics are generation locatiops for Spent Pickle 25 330 120 870 5400 * 1900 1,700 9,000

Liquor and Pickle Rinse Water,
ERW_,. SPL,
Wastewater sempled and 18,000 Gal Tark Texmn l¢ERY
New spent eaustc stompe manttored for pH wnd Fe
tmk and focd localon conl:nlnl!hlslqulion #fIGZ o 1 2 T T
? Hhe0, Halogen Line I::;f #5 CA Cotd Mill #;cil:: Hot
U ] wixn Pickfor Waste Drains Wastes Sirlp
' byt Sumps, Fl i Drai zing | MU
i — Sumps, Floor & Rool Drains PORI and Galvanizing
: 04t | #5 TESCT PRW Cold Mill Line
Humpkrey's 1,600 # 3 Pickle Line PRW
C;:::t:::;tl;wl::r e Tin Mill Facility Cold Sheet Mill Facility
Plate Mill Chrome
Recovery
Plant
BOF and
Caster
FIGURE 3-3

NOT TO SCALE m INDUSTRIAL DISCHARGES

TO TIN MILL CANAL

Fi derived from Figure 2-1in Bethlehem N
Stoel Corporation Sparrews Point Division Rust Environment & Infrastructure Inc. BETHLEHEM STEEL CORPORATION
Beneficial Reuse of Strong Caustic Solutionsg SPARROWS PO'NT. MARYLAND

Work Plan, December 1997, JANUARY 1998
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DECEMBER 22, 1997

Spills, leakage of filtrate from
Drum Filter

Flow from secondary containment
area drain at Chrome HDS Treatment
Plant Equalization Storage Tank

— Chrome HDS
Treatment Plant
Flow from secondary containment area drain Drum Filter | SWMU 26
at Chrome HDS Treatment Plant Chromium Room Sump
ReductionTank
——-1
Other

Flow from secondary containment area drain
at Chrome HDS Treatment Plant (Reactor B)

NeutralizationTank Chrome HDS
—_—™ Treatment Plant
Flocculator
Flow from secondary containment area drain Tank
at Chrome HDS Treatment Plant Flocculator
Tank

Flow from secondary containment area
drain at Chrome HDS Treatment Plant raw
sulfuric acid tank and from adjacent lcading
station drain Chrome HDS
—_—— ] Treatment Plant
Thickener

Note: Figure derived from Baker Environmental, Inc. schematic diagram TM36 in
Solid Waste/Material Management Units Inventory, September 1, 1590. SCALE: NONE

BSFIG21.DGN

FIGURE 3-4

m CHROME HDS TREATMENT PLANT
DRUM FILTER ROOM SUMP

BETHLEHEM STEEL CORPORATION
JANUARY 1998 SPARROWS P0|NT, MARYLAND 2001 23

Rust Environment & infrastructure Inc.




DECEMBER 22, 1997

» SWMU 27 — Rod Mill Remediation Area =
* SWMU 28 — Northwest ?ond '
* SWMU 29 — East Pond |

¢ SWMU 30 — Rod Mil! Equalization Tanks
Approximate location

of SWMU 28 (filled)

North Pipe Mill Road

~—— 5QFeet —p-

>

Approximate location of % ﬂ{/{/{///

harizontal collection tank K

Approximate location
of vertical acid tank

7 200 Faat

Approximate
location of SWMU
29 (filted)

— Rubher hose

Approximate location of

PVC piping from

deep wells SWMU 30

Rod Mill PVC piping to
" Cadmium
Treatment Area

Notes: Figure derived from A.T. Kearney, In¢., Figure IV-2 in Final RCRA
Facility Assessment Phase Il Report, August 12, 1993

Shallow and intermediate wells, and the acid sprinkler system are located throughout
the Remediation Area. The deep wells are not lccated in this mapped area.

sludge storage bins

[~ ——p~—4__ Approximate

location of chutes

North Pipe Mill Road

SCALE: NONE

BSFI1G15.DGN

FIGURE 3-5

m GROUNDWATER REMEDIATION SYSTEM

ROD MILL AREA

BETHLEHEM STEEL CORPORATION

Rust Environment & Infrastructure Inc. SPARROWS POINT, MARYLAND

JANUARY 1998
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DECEMBER 22, 1997

BSFIG14.DGN

- SWMU 62 - Hot Strip Mill Basins (3)

* AOC A ~ Former 3/21/91 PCB Spill Area

* SWMU 63 — Hot Strip Mill Waste Oil Tank
* SWMU 64 — Hot Strip Mill Oil Skimmer System

* AOC K - Truck Dock Number Nine’s Former Fuel Qil Spill and Diesel UST Area
* AOC V - Former Spent Pickle Liquor Tanks (2) |

Approximate location of AOC V

E. Shipping Road
ADCK D
=

g g

& 56" Hot = B
= . . = g
= Strip Mill 5 =
3 5 . kS
& LF i |

t
Approximate focation 68" Hot
of AGC A Strip Mill
Ilort?
Central -
SWMUY 62 | o SWMU 63
South
J
Yard Road
Notes: Figure derived from A.T, Keamey, Inc., Figure IV-4 in Final RCRA
Facility Assessment Phase | Report, August 12, 1983
SWMU B4 is located on top of SWMU 62 SCALE: NONE
FIGURE 3-6

Rust Environment & lrpfrastructure inc.

HOT STRIP MILL. AREA SWMUs
BETHLEHEM STEEL CORPORATION

JANUARY 1998

SPARROWS POINT, MARYLAND
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DECEMBER 22, 1997

* SWMU 71 — PORI Oil/Water Separator
* SWMU 72 - PORI Holding Tank
* SWMU 73 — PORI Lagoon

BSFIG16.DGN

‘Tin Mill Canal {(SWMU1)
| | :
|
]
I_ y Warehouse Road _]
i
- ———PORI Operations
=] 0il baffle
S ' B
2 &
= =
8| swmuzs SWMU 72 =
. =
a “ —
S Pipes b
=
=
a
SWMU 71
E. Shipping Road
56" & 66" Continuous
Sheet Mill
Note:. Figure derived from A.T. Keamey, Inc., Figure IV-5 in Final RCRA
Facility Assessment Phase 1l Report, August 12, 1993 SCALE: NONE
FIGURE 3-7
m - PORI AREA SWMUs
Rust Environment & Infrastructure Inc. BE;:A-&:S%?;%%{?%Z%&SS"
JANUARY 1998 200123




BSFIG20.DGN DECEMBER 22,1897

AN WD it
WML MM

sl anne -
HTE Y] .

RS S e e e )
T N Svegs

Pm—=s - e
e .

—_———— .- T rem— — e S e
T e — L e

=\ ! €68 CAKE v~
‘?"t-\ i:g;u'fsgn?r’:ulurnecu-nnon oust
'.-nu.L CLEANUP MATERIALS
\N3-MISC, DUSTS AND SLUDAES

e :

"R

5

HUMPHREYS CREEX W
~IREATHMENT PLANT CENTRIFUQ
CAKE (HGWWTPG - e

[ T

E j -
©/ Levimiiroo ]

ltl'““

- mat

v S8 et a3 00
wova e,

\ . 400 2 5

W\ OUTFALL

.

| DREDGIRGY' §
1,

e A
il 3=+

SCALE: 1"=225'

Note: Figure derived from Environmental Resources
Management, Inc., Figure 3 in Leve! Il
Environmental Assessment Phase Il Report,
Sparrows Point Properties (Draft), August 1987

Rust Environment & Infrastructure Inc.

JANUARY 1998

FIGURE 3-8

GREYS LANDFILL LAYOUT

BETHLEHEM STEEL CCRPORATION
SPARROWS POINT, MARYLAND
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Rust Environment & Infrastructure Inc.
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FIGURE 3-10
OUTFALL LOCATIONS
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APPROXIMATE AREA

OUTFALL| SQUARE FEET | ACRES
001 8606040 198
012 3188476 73
013 7675178 176
014 33633682 772
016 6740391 155
017 10982632 252
021 5819370 134

DECEMBER 22, 1997

Rust Environment & Infrastructure Inc.

STORMWATER DRAINAGE AREAS.

JANUARY 1998

FIGURE 3-11
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1997

DECEMBER 22,

— POTWs
# Back River

BSFIG12.DGN

-'.-l?rrt‘]t‘f(r ® Blue Plains
CSM/TSM Tanker
Spent Pickle Liquor SPL Truck ~ HDS at BF/SP
cold gﬁm M — Treatment Plant
0 eet Mill Storage |
Tin Sheet Mill
Tanks [ —i |
| | Meter
(AOC W) |
f | 1988
975 | ’
Pre 1575 | ! CMS/TSM Tin Mill
I — -— =1 SPL Metering |—— == Cgnal
[ Tank
(SYWMLU) 198)
Tanker |
Truck | ‘
I Humphrey
J Creek
Wastewater
Qutfall 020- Treatment Plant
SPL Sump
[
|
4 Treated Effluent to
Patapsco River NPDES Pemnitted
Outfall No. 014
Note: Figure derived from Baker Environmental, Inc. schematic diagram C89 in
Solid Waste/Material Managemant Units Inventory, September 1, 1950, SCALE: NONE
FIGURE 3-12
m CMS/TMS SPL FLOW DIAGRAM
Rust Environment & Infrastructure Inc. BETHLEHEM STEEL CORPORATION
JANUARY 1998 SPARROWS POINT, MARYLAND 200123




DECEMBER 22, 1997

NECH  CREEN

Figure derived from Figure 1 in Draft Level | Environmental
Assessment Sparrows Point Properties, ERM, inc., August 1987.

“---.__/' \ Scale in Fest
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Rust Environment & Infrastructure Inc.

FIGURE 3-13

COUNTY LANDS SITE
LOCATION MAP

BETHLEHEM STEEL CORPORATION

JANUARY 1998 SPARROWS POINT, MARYLAND 200123




Table 3-1

Summary of SWMUs and AOCs Listed in RFA Report

Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 1 of 8
SWMU No/ RFA
AOC Letter SWMU/AOC NAME CODE
Tin Mill Canal Area
1 Tin Mill Canal SD
2 TMC Discharge Pipes SD
3 TMC il Skimming Devices SD
4 TMC Dredging Containment Areas SD
5 TMC Waste Qil Storage Tanks SD
6 TMC Impoundments SD
7 Recent TMC Embankment Dredgings SD
8 TMC Bnl Skimmer Pits SD
9 Former TMC Oil Collection Dumpster SD
Humphrey Creek Wastewater
Treatment Plant ( HCWWTP) Area
10 HCWWTP Settling Basins TP
11 HCWWTP Thickeners TP
12 HCWWTP Aerators TP
13 HCWWTP Wastweater Chemical Treating Building TP
14 HCWWTP Spent Pickle Liquor (SPL) Discharge Point Al
15 HCWWTP Centrifuges TP
16 HCWWTP Shidge Collection Box TP
17 HCWWTP Old Alum Tank TP
Chrome Recovery Area
18 Chrome Recovery Reduction Tank TP
19 Chrome Recovery Neutralization Tank TP
20 Chrome Recovery Floc Tank TP
21 Chrome Recovery Thickener TP
22 Chrome Recovery Sand Filters/Clarifier TP
23 Chrome Recovery Rotary Filter Press TP
24 Chrome Recovery Sludge Box TP
25 Chrome Recovery Piping TP
26 Chrome Recovery Filtrate Sump SD
Rod Mill Area
27 Rod Mili Remediation Area SD
28 Northwest Pond SD
29 East Pond SD
30 Rod Mill Equalization Tanks SD
31 Cadmium Treatment Reactor A Tank TP




Table 3-1

Summary of SWMUs and AOCs Listed in RFA Report

Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 2 of 8
SWMU No./ RFA
AOC Letter SWMU/AOC NAME CODE
Rod Mill Area
32 Cadmium Treatment Alkalination Tank TP
33 Cadmium Treatment Thickener TP
34 Cadmium Treatment Sand Filter TP
35 Cadmium Treatment Piping TP
36 Cadmium Treatment Filter Press TP
37 Cadmium Treatment Sludge Collection Box TP
38 Cadmium Treatment Trenches SD
39 Rod Mill Scale Pits (2) NH
40 Rod Mill Cleaning House Containment NR
4] Rod Mill Former Waste TCE Storage I
42 Rod Mill Waste Oil Storage Tank NR
43 Rod Mill Chloroethane Storage Tank NR
44 Rod Mill Cooling Tower NH
45 Rod Mill Trenches/Sumps SD
Pipe Mill Area
46 Pipe Mill Various 55-gallon Drums I
47 Pipe Mill Oil/Water Separator NR
48 Pipe Mill Zinc Ammonium Chloride Sludge Storage Area SD
49 Pipe Mill Trenches/Sump SD
Billet Prep Area
50 Billet Prep Waste Qil Storage Tank NR
51 Billet Prep Rinsewater Collection Tanks I
52 Billet Prep Baghouse Collectors NR
53 Billet Prep Trenches & Blind Sumps SD
Coating Lines Area
54 Coating Lines Blind Sumps SD
Cold Sheet Mill Area

55 Cold Sheet Mill Quencher I
56 Cold Sheet Mill Scrubbers |
57 Cold Sheet Mill Wet Well I
58 Cold Sheet Mill Piping SD
59 Tandem Mill Trench System SD
60 Cold Sheet Mill Empty Drum Storage Area NR
61 Cold Sheet Mill Waste Oil Staging Area NR




Table 3-1
Summary of SWMUs and AOCs Listed in RFA Report
Bethlehem Steel Corporation
Sparrows Point, Maryland

Page3of 8
SWMU No./ RFA
AQOC Letter SWMU/AOC NAME CODE
Hot Strip Mill Area
62 Hot Strip Mill Basins SD
63 Hot Strip Mili Waste Oil Tank SD
64 Hot Strip Mill Oil Skimmer System SD
65 Hot Strip Mill Cooling Tower NR
66’ Hot Strip Mill Waste Qil Collection Point NR
67 Hot Strip Mill Waste Oil Accumulation Area I
68 Hot Strip Mill Pickling Area I
69 Hot Strip Mill Satellite Accurnulation Area I
70 Hot Strip Mill Former SPL Tank Site NR
Palm Oil Recovery, Inc. (PORI) Area
71 PORI Qil/Water Separator SD
72 PORI Holding Tank SD
73 PORI Lagoon SD
Green Pellet Area
74 Green Pellet Plant Thickeners NR
Steel Making Area
75 Scrubbers Open Hearth Fumace #4 NR
76 Caster Dust Baghouse Storage Area NR
77 Desulfurizer Baghouse NR
78 Desulfurizer Collection Dumpsters NR
79 Skimmer Baghouse ‘ NR
80 Skimmer Baghouse Collection Dumpsters NR
81 Former Open Hearth #3 Site NR
82 Former Open Hearth #1 Site NR
83 Caster Baghouse NR
Tin Mill Area
84 Tin Mill Trenches/Sumps SD
85 Tin Mill Abatement System NR
86 Tin Mill Sump (Acid Area Monitoring) SD
87 Tin Mill Waste Oil Satellite Accumnulation Area NR
Halogen Lines Area
88 Halogen Lines Trenches/Sumps SD
89 Halogen Lines Oil Skimmer NR




Table 3-1
Summary of SWMUs and AOCs Listed in RFA Report
Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 4 of 8
SWMU No./ : RFA
AQOC Letter SWMU/AOC NAME CODE
Halogen Lines Area
90 Halogen Lines Waste Pickle Liquor Tank NR
91 Halogen Lines Waste Plating Solution Tank NR
Rolling Plate Mill Area
92 Rolling Mill Scale Pit NH
Greys Landfill Area
93 Greys Landfill SD
94 Greys Tar Decanter Cell SD
95 Greys Trash Transfer Station NR
Sinter Plant Area
96 Sinter Plant Thickener NR
97 Sinter Plant High Density Sludge (HDS) Tank NR
98 Sinter Plant Centrifuge Waste Pile NR
99 Sinter Plant Drum Separator NR
100 Sinter Plant Former Lime Grit Box NR
101 Sinter Plant SPL Tanks NR
Coke Battery Area
102 Battery 12 Trash Collection Area NR
103 Battery 1} and 12 Quench Pit NR
104 Battery A Trash Collection Area NR
105 Battery A Waste Oil Accumulation Area SD
106 Former 1-10 Batteries NR
107 Coke Oven Gas Main NR
108 Mechanical Shop Waste Qil Accumulation Area SD
Coke Battery Area
109 AKJ Tar Decanter Batch Tank NR
110 AKJ Tar Decanter Buckets NR
111 Battery A Baghouse NR
B Coal Chemical Plant (B CCP) Area
(AOCU)
112 B CCP Tar Storage Tank Containment Areas Cv)
113 B CCP Underground Weak Ammonia Pipeline 18 (8)
114 B CCP Acid Tank Containment Pad cCv)




Table 3-1
Summary of SWMUs and AOCs Listed in RFA Report
Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 50of 8
SWMU No./ RFA
AOC Letter SWMU/AOC NAME CODE
B Coal Chemical Plant (B CCP) Area
(AOCU)
115 B CCP Acid Tanks CV()
116 B CCP Ammonia Clarifier Tank cv)
117 B CCP Lime Collection Bin CvV)
118 B CCP Ammonia Stills CvVU)
119 B CCP Ammonia Saturator CV(U)
120 B CCP Acid Surge Tank cv)
121 B CCP Wash Qil Coolers (Spiral) Ccv)
122 B CCP Wash Oil Coolers (Shell and Tube) cv
123 B CCP Wash Qil Decanters Cv{n
124 B CCP Wastewater Holding Tank Cv()
125 B CCP Wash Qil Circulating Tank CV(L)
126 B CCP Scrubbers cvU)
127 B CCP Waste Oil Bin cv({l)
128 B CCP API Light Oil Separators cv(
129 B CCP Muck Tank Ccv)
130 B CCP Million Gallon Weak Ammonia Tank CV{U)
Bio-Oxidation Plant Area
131 Bio-Oxidation Plant Wastewater Tank NR
132 Bio-Oxidation Plant ! MMG Wastewater Tank NR
133 Bio-Oxidation Plant Depurators NR
134 Bio-Oxidation Plant Aeration Basins NR
135 Bio-Oxidation Plant Clarifiers NR
A Coal Chemical Plant (A CCP) Area
(AOCM)

136 A CCP Sulfuric Acid Tank Containment CV(M)
137 A CCP Cyanide Stripper/Stack CV(M)
138 A CCP Oil/Water Separator CV(M)
139 A CCP Former Tar Decanters CV(M)
140 A CCP Acid Saturator Tanks CV(M)
141 A CCP Overflow Skimmer Box CVv(M)
142 A CCP Wash Oil Decanters CV(M)
143 A CCP Scrubbers CV(M)
144 A CCP Wastewater Holding Tank CV(M)
145 A CCP Wash Oil Holding Tank CV(M)
146 A CCP Sump CV(M)




Table 3-1
Summary of SWMUSs and AOCs Listed in RFA Report
Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 6 of 8
SWMU No./ RFA
AQOC Letter SWMU/AOC NAME CODE
Benzene/Litol (B/L) Plant Area
(AOCL)
147 B/L Cil/Water Separator CV({L)
148 B/L Tank Sludge Staging Area CV(L)
149 B/L Tank Sludge Accumulation Area CV({L)
150 B/L Litol Plant Catalyst Drum Station CV(L)
151 B/L Waste Oil Accumulation Area CV(@L)
152 B/L Litol Drum Staging Area CV(L)
153 B/L Benzene Truck Loading Area CV(L)
Furnace Area
154 H Furnace Dust Catcher NR
155 H Fumnace Wastewater Thickener NR
156 J Furnace Precipitators NR
157 J Furnace Gas Washer NR
158 J Fumace Scrubber NR
159 J Furnace Dust Catcher NR
160 Former J Furnace Thickener RS
161 A-G & K Former Furnaces RS
162 L Fumace Baghouse NR
163 L Furnace Thickeners TP
164 L Furnace Gas Scrubbers TP
165 L. Furnace Slag Piles NH
H&J Furnace RTW Area
166 RIW Pipeline TP
167 RIW Sumps (2) TP
168 RIW Holding Tank TP
169 RIW Clarifying Tank TP
Pilot Plant Area NR
170 Pilot Plant Slurry Mixing Tank NR
171 Pilot Plant Holding Tank NR
172 Pilot Plant Hydrocyclone NR
BOF Area
173 BOF Scrubbers NR




Table 3-1
Summary of SWMUs and AOCs Listed in RFA Report
Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 7 of 8
SWMU NoJ RFA
AOC Letter SWMU/AQOC NAME CODE
BOF Area
174 |BOF Thickeners NR
175 BOF Sand Collection Area NR
176 BOF Reclaimed Tank NR
177 BOF Mixing Tank NR
178 BOF Recycle Tank NR
179 BOF Belt Press Station NR
180 BOF Reladle Baghouse NR
181 BOF Separator NR
Miscellaneous
182 Former Tar Tanks at Fuel Station NR
183 Ball Mill Tank NR
184 Ball Miil Waste Qil/Tar Dumpster NR
i85 Tar Decanter Buggies RS
186 Tar Storage Box Area RS
187 Langenfelder Wastewater Treatment Tank NR
188 Former Sulfur Recovery Plant NR
189 Nail Mill Drum Storage Area NR
190 Humphrey Impoundment SD
191 Coke Point Landfill SD
192 Coke Oven Sweepings Pile SD
193 Regulated Storage Area NR
194 Waste (il Stabilizing/Packing Area SD
195 Former ERS OQily Wastewater Tank Al
196 Stormwater Sewer System SD
197 Mason's Garage Drums NR
198 SPL Sump and Trench System SD
199 Bio-Oxidation Plant Qil/Water Separator NR
200 Bio-Oxidation Plant Depurator Qil Storage Tanks NR
201 Coke Battery Repair Shop Baghouse NR
202 BOF Treatment Plant Pipeline NR
203 Bio-Oxidation Plant Scum Collection Chamber NR
AOCs
A Former 3/21/91 PCB Spill Area AD
B Former 1988 PCB Spill Area AD
C Former ERS PCB Spill Area AD
D Former PCB Spill Area (Sheet Mill) AD




Table 3-1
Summary of SWMUs and AOCs Listed in RFA Report
Bethiehem Steel Corporation
Sparrows Point, Maryland

Page 8§ of 8
SWMU Neo./ RFA
AOC Letter SWMU/AOC NAME CODE
AQCs

E 6 PCB Transformers AD
F Former Slab Cut Off Spill Area AD
G Former Diesel Fuel Spill Area (Slab Haul Road) AD
H Mason's Garage Area AD
I Former 1991 Acid Leak Arca AD
J Acid Tanks AD
K Truck Dock #9's Former Diesel Spill & Diesel Fuel UST Area AD
L Benzene/Litol Process Area AD
M A Coal Chemicals Plant Area AD
N Bio-Oxidation Ferric Chloride Spill Site AD
O Hydraulic Oil Storage Area AD
P Former Naphthalene Plant Tank & Pit AD
Q Former Diesel Fuel UST Area {Slab Haul Road) AD
R Underground Weak Ammonia Pipeline Spill Sites AD
S Former Chromic Acid Spill Area AD
T Former Diesel Fuel UST (Cold Sheet Mill) AD
3] B Coal Chemicals Plant Process Area AD
\Y Former SPL Tanks AD
W SPL Tanks AD
X Unknown Aboveground Storage Tank AD
Y Pipe Mill Selenium Testing Area AD
Z Pipe Mill Acid Tanks AD
AA Pipe Mill Process Area Al
AB Rod and Wire Mill Process Area Al

= SWMU Description included in Section 4 of the RFA document
= AOQC Description provided in RFA Report

= Units located indoors and not observed to be releasing

= Treatment process units managing waste not observed to be releasing
= Units located outdoors but not observed to be releasing

= Unit managing non-hazardous waste

= Unit that no longer exists and was removed from site

= Additional information needed to assess potential for release
= Units of concern, inability to assess which unit was releasing




Table 3-2

Recommendation Summary of SWMUS/AOCs Not Screened Out in RFA Report
Bethlehem Steel Corporation

Sparrows Peoint, Maryland

Page 1 0f 3
SWMU No.J| RECOMMENDED
AOC Letter SWMU/AQC NAME ACTION BASIS FOR RECOMMENDATION
1 Tin Mill Canal Further Action Consenl Decree "Special Study Area”
2 TMC Discharge Pipes Further Action Include in SWMU | Evaluation
3 TMC (il Skimming Devices (5) Further Action Include in SWMU 1 Evaluation
4 TMC Dredging Containment Areas (5) Further Action Undifferentialed with SWMU 6, include in SWMU ¢ Evaluaiion
5 TMC Waste Oil Storage Tanks (5) Further Action Include in SWMU | Investigation
6 TMC Impoundments (4) Further Action Undifferentiated with SWMU 4, include in SWMU | Evaluation
7 Recent TMC Embankment Dredgings Further Action Include in SWMU 1 Evaluaition
8 ‘TMC Brill Skimmer Pits (2) Further Action Include in SWMU 1 Evaluation
9 Former TMC Qil Cellection Dumpster Further Action Include in SWMU 1 Evaluation
14 HCWWTP Spent Pickle Liquor Discharge Point . ‘No Further Action Part of treatment process, discharge is beneficially reused
26 Chrome Recovery Filuate Sump *'No Furthier Action . Non-releusing unit, wastes managed within closed trealment system
27 Rod Mill Remediaticn Area < No Further Action- - IM groundwater remedistion under MDE C-O-85-179
28 Northwest Pond i No Puther Action IM groundwater remediation under MDE C-0-85-179
29 East Pond No Furihier Action IM groundwater remediations under MDE C-O-85-179
30 Rod Mill Equalization Tanks (2) ' " No Further Action IM groundwater remediation under MDE C-0-85-179
38 Cadmium Treatment Trenches " No Furthér Action Manages groundwater treaimem process overflow, re-enters system
39 Rod Mill Scale Pits (2} -..No Further Action- No known releases, managed non-hazardous waste
44 Rod Mill Cooling Tower *.* No Further Action - No known releases, managed non-hazardous waste
45 Rod Mill Trenches/Sumps Further Action Potential for environmental release
48 Pipe Mill Zinc Ammonium Chloride Sludge Storage Area .. .No Further Action Inactive unit, one release with subsequent soil remediation
49 Pipe Mill Trenches/Sump Further Action Focused closure-oriented project
53 Billet Prep Trenches & Blind Sumps . No Further Action Managed non-hazardous material
54 Coating Lines Blind Sumps Further Action Include in SWMU | Evaluation
58 Cold Sheet Mill Piping Further Action Discharges to TMC via SWMU 2, include in SWMU 1 Evaluation
59 Tandem Mill Trench System Further Action Discharges to TMC via SWMU 2, include in SWMU 1 Evalyation
62 Hot Strip Mill Basins (3) Further Action Condition of basins
63 Hot Strip Mill Waste Oil Tank Further Aclion include in SWMU 62 evaluation
64 Hot Strip Mill Oil Skimmer System Further Aclion Include in SWMU 62 evalualion
71 PORI Oil/Water Separator Further Action Include in SWMU 73 evaluation
72 PORI Holding Tank Further Action Include in SWMU 73 evaluation
73 PORI Lagoon Further Action Condition of lagoon
84 Tin Mill Trenches/Sumps Further Action Dischacpes to TMC via SWMU 2, include in SWMU | Evaluation
36 Tin Mill Sump (Acid Area Monitoring} Further Action Discharges to TMC via SWMU 2, include in SWMU | Evaluatjon
33 Halopen Lines Trenches/Sumps Further Action Include in SWMU | Evaluation
92 Rolling Mill Scale Pit No Further Action No known releuses, manages non-hazardouws waste
93 Greys Landfill Further Action Consent Dectee "Special Study Area”
94 Greys Tar Decanter Cell Further Action Unit contained within SWMU 93
105 Battery A Waste Oil Accumulation Area Further Action Field observations of 991 VS]
108 Mechanical Shop Waste Oil Accumulation Area Further Action Field observations of 1991 VS]
112 B CCP Tar Stornge Tank Containment Areas Further Action Within Consent Decree “Special Study Ares”
113 B CCP Underground Weuk Ammoniu Pipeline Further Action Within Consent Decree "Special Study Area”
114 B CCP Acid Tank Containment Pad Funber Action Within Consent Decree "Special Study Area”
115 B CCP Acid Tanks Further Action Within Consemt Decree "Special Study Arca”
1i6 B CCP Ammonia Clarifier Tank Further Action Within Consent Decree “Special Study Area”




Table 3-2

Recommendation Summary of SWMUs/AOCs Not Screened Out in RFA Report

Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 2 0f 3
SWMU No/ RECOMMENDED
AQC Letter SWMU/AOC NAME ACTION BASIS FOR RECOMMENDATION

117 B CCP Lime Cottection Bin Further Action Within Consent Decree "Special Study Area”
118 B CCP Ammaonia Stills (2) Further Action Within Consent Decree "Special Study Area”
119 B CCP Ammonia Saturator Further Action Within Consent Decree "Special Study Area™
120 B CCP Acid Surge Tank Further Action Within Consent Decree "Special Study Area”
120 B CCP Wash Oil Coolers {Spiral) Further Action Within Consent Decree "Special Study Area"
122 B CCP Wash Oil Coolers (Sheli and Tube) Further Action Within Consent Decree "Special Study Area"
123 B CCP Wash Qil Decanters Further Action Within Consent Decree "Special Study Area”
124 B CCP Wastewater Holding Tank Further Action Within Consent Decree "Special Study Area”
125 B CCP Wash Qil Circulating Tank Further Action Within Consent Decree "Special Study Area”
126 B CCP Scrubbers Further Action Within Consent Decree "Special Study Area”
127 B CCP Waste Oil Bin Further Action Within Consent Decree "Special Study Area”
128 B CCP API Light Oil Separators (2) Further Action Within Consent Decree "Special Study Area”
129 B CCP Muck Tank Further Action Within Consent Decree "Special Study Area”
130 B CCP Million Gallon Weak Ammonia Tank Further Action Within Consent Decree "Special Study Area”
136 A CCP Sulfuric Acid Tank Containment Further Action Within Consent Decree "Special Swudy Area”
137 A CCP Cyanide Stripper/Stack Further Action Within Consent Decree "Special Study Area”

. 138 A CCP Qil/Water Separator Further Action Within Consent Decree "Special Study Area”
139 A CCP Former Tar Decanters (3) Further Action Within Consent Decree "Special Smdy Area”
140 A CCP Acid Saturator Tanks Further Action Within Consent Decree "Special Study Area”
i41 A CCP Overflow Skimmer Box Further Action Within Consent Decree "Special Siudy Area”
142 A CCP Wash (il Decanters Further Action Within Consent Decree "Special Study Area”
143 A CCP Scrubbers Further Action Within Consent Decree "Special Study Area”
144 A CCP Wasiewater Holding Tank Further Action Within Consent Decree "Special Study Area”
145 A CCP Wash Oil Holding Tank Further Action Within Consent Decree "Special Study Area”
146 A CCP Sump Further Action Within Consent Decree "Special Study Area”
147 B/L Oil/Water Separator Further Action Within Consent Decree "Special Study Area”
148 B/L Tank Sludge Staging Area Further Action Within Consent Decree "Special Study Area”
149 B/L. Tank Sludge Accumulation Area Further Action Within Consent Decree "Special Swudy Area”
150 B/L Litol Plant Catalyst Drum Station Further Action Within Consent Decree “Special Study Area”
151 B/1. Waste (il Accumulation Area Further Action Within Consent Decree "Special Study Area"
152 B/L Litol Drum Staging Area Further Action Within Consent Decree "Special Study Area”
153 B/l Benzene Truck Loading Area Further Action Within Consent Decree "Special Study Area”
165 L Furnace Slag Piles NG Forihier At No known releases, manages non-hazardous waste
190 Humphrey Impoundment Further Action Consent Decree "Special Study Area”
191 Coke Point Landfili Further Action Consent Decree "Special Study Area”
192 Coke Oven Sweeping Waste Pile Further Action Contained within SWMU 19]
194 Waste Qi} Stabilizing/Packing Area Further Action Field observations of 199] VSi
195 Former ERS Oily Wastewater Tank Further Action Unkown impacts from previous activities
196 Stormwater Sewer Sysiem No Fuithsr Adtion Storn water and industrial wastewater combined as NPDES permitted discharge
198 SPL Sump and Trench System Further Aclion Discharges 10 TMC via SWMU 2, include in SWMU | Investigation




Table 3-2

Recommendation Summary of SWMUs/AOCs Not Screened Out in RFA Report

Bethlehem Steel Corporation
Sparrows Point, Maryland

Page 3 of 3
SWMU No/ RECOMMENDED
AQC Letter SWMU/AOC NAME ACTION BASIS FOR RECOMMENDATION

Former 3/21/91 PCB Spill Area

One time incident occurred indoors, low release potential

Former 1988 PCB Spill Area

Former ERS PCB Spill Area

One time incident occurred indoors, low release potential

One time incident, soil remediation met EPA guidelines for PCBs

Former PCB Spill Area (Sheet Mill)

6 PCB Transformers

Former Slab Cut Off Spill Area

Former Diese] Fuel Spill Area (5lab Haul Road)

One time incident occurred indoors and remediated, low release potential

PCB oil replaced by mineral oil 7/27/95

No cumrent evidence of impact

Soil remediation approved by MDE

Mason's Garage Area UST closure/soil remediation completed but no confinmatory sampling
Former 1991 Acid Leak Area One time incident discharged to TMC

Acid Tanks Condition of tanks, and known releases

Truck Dock #9's Former Diesel Spill & UST Area One time incident, subsequent UST closure indicated no soil contamination
Benzene/Litol Process Area Fuﬂher Action Within Consent Decree "Special Study Area"

A Coal Chemicals Plant Area Within Consent Decree "Special Study Area"

Bio-Oxidation Ferric Chloride Sp:ll Site

Hydraulic Qil Storage Area

Former Naphthalene Plant Tank & Pit

Further Action

One time incident of non-hazardous constituent

Unit managed non-hazardous, water-based hydraulic cil

Furt.her Acuon

Former Diesel Fuel ST Area (Slab Haul Road)

Underground Weak Ammonia Pipeline Spill Sites (3)

Former Chromic Acid Spill Area

Former unit within Consent Decree "Special Sudy Area”

n‘: 'I lﬂm

UST removal and closure approved by MDE

History of spills, within Consent Decree "Special Study Area”

Furd!cr Acuon

Former Diesel Fuel UST (Cold Sheet Mill)

One time incident primarily indoors with limited discharge 10 the TMC

UST removed, confirmatory soil samples indicated no contamination

Fun.hcr Acr.mn

Within Consent Decree "Special Study Area”

B Coal ChemicalsPlantProcess Area |  Further Actic
Former SPL Tarks (2} N ae AR
SPL Tanks Further Action

Area same as SWMU 70 (non-releasing unit)

Discharpes to TMC via SWMU 2, include in SWMU | Evaluation

Unknown Aboveground Storage Fank

Fun.hcr Actlon

Pipe Mill Selenium Testing Area

Focused closure-oriented project

INCI P &3 B el IR 2T F-Heal (-1 1] 14 K4 [l ES DA Bl B [l Lo Lol el [l =] B2

Pipe Mill Acid Tanks

Former operations located indoors, low release potential

Furlhcr Acuon

= Denotes SWMU or AQOC recommended for no further action

Focused closure-oriented project




Table 3-3

General Summary-Chemicals of Polential interest

Bethiehem Steel Corporation
Sparrows Polnt, Maryland
Pagelof 2
Inorganics Organics
SWMU NoJ SWMU/AOC NAME vQOCy SYOCs
AQC Lelter Melals Purgeable Chiorinated Carbon Acid
As Cd Cr Ni Ph Zn| Cyanide Aromatics Solvents (3) Disullide PAHs (4) Extractables (5) Other (6) PCBs
1-9 Tin Mill Canal SWMUs 1-9 - K X X % x x x (1) x - X -
45 Rod Mitl Trenches/Sumps - K & X X & - - - - X - .
49 Pipe Mill Trenches/Sump - - R X X % - - - - x .
54 Coating Lines Blind Sumps - X X R X - - - - - .
58 Cold Sheet Mill Piping T X % ox X x (1) X - x
59 [Tandem Mill Trench System - I X X X x x{1) X - X - -
62-64  |Ho Strip Mill SWMUs 62-64 - X X %X X - - - - X - -
7113 |PORISWMUs T1-73 - - E K X X - x (2) x x - x

34 Tin Mill Trenches/Sumps - - X X X X X - - - - -
86 Tin Mill Sump (Acid Area Monitoting) - - X X X X x - - - - - -
] Halogen Lines Trenches/Sumps - - X X XX x - - - - -
9 Greys Landfill x X X X X X x(1) - x X x x x
94 Greys Tar Decanter Cell X X X X X x x(1) X x x X x
105 Battery A Waste Oil Accumulation Area - - K X KX - - x - x - x
108 IMcchalica] Shop Waste Qil Accumulation Area - - X %X K K - - X X - x

112-130 |B Coal Chemical Plant (B CCP) Area (AOC U} x . - e - x x () - X X X X -

136-146 |A Coal Chemical Plant (A CCP) Area (AGC M) x - - - - X x(2) - x x x X

147-153 |Benzene/Litol (B/L) Plant Asea (AOC L) X « - - = - - x(2) - - - x -
190 Humphirey Impoundment x X X X K X x x (1) x x x - R
191 Coke Point Landfilt X x X X X X x x(1) x x x x X
192 Coke Oven Sweepings Pile X X K %X K X X x (1) X X X x x
194 Waste Oil Stabilizing/Packing Area - K X X X - - X - x - -
195 Former ERS Oily Wastewater Tank - -~ X X X X - - X - X -
198 SPL Sump and Trench System - X X % K - - - -




Table 3-3
General Summary-Chemicals of Potential Interest

Bethlehem Steel Corporation
Sparrows Point, Maryland
Page20f 2
Inorganics Organics
SWMU No/ SWMU/AOC NAME VOCs SVOCs
AQC Letter Metsls Purgeable Chlorinated Carbon Acid
As Cd Cr Ni Pb Zn|Cyanide] Aromatics Solvents (3) Disulfide PAHs (4) Extractables (5) Other (6) PCBs

H Mason's Garage Area -« X X X X - x(2) B - x - - -
J Acid Tanks - - X X X X - - - - - - - -
L Benzene/Litol Process Area X - - - - - - x(2) - - - x - B
M A Coal Chemicals Plant Area X - - - - - 3 1(2) - 3 X X X -
P Former Naphthalene Plant Tank & Pit S 3 x(2) X 3 X x X -
R Underground Weak Ammonia Pipeline Spill Sitg x - - - - - x x(2) - X X X X -
U B Coal Chemicals Plant Process Area X - - - - - x x(2) - X X x X -
W SPL Tanks - - X X X X - - - - - - - .
X Unknown Aboveground Storage Tank - - X X X x - - - - - - - -
Z Pipe Mill Acid Tanks - - X X X X - - - - - - - -

(1) Benzene, toluene, ethylbenzene, xylenes-1otal (BTEX), 1,3-dichlorobenzene and 1,4-dichlorobenzene

(2) Benzene, toluene, ethylbenzene, and xylenes-total (BTEX) only

(3) Chlorinated solvents - specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and trans-1,2-dichloroethylene, 1,1-dichlorcethylene, vinyt chioride, 1,1,1-trichloroethane, §.2-dichloroethane, 1,1-dichloroethane,
and chloroethane.

(4) Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphihylene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, ‘fluorene, indeno (1,2,3-cd) pyrene, naphthalene,
phenanthrenc, and pyrene

(5} Acid Extractables — specifically phenol, 2,4-dimethylphenol, 2.4-dichlorophenol, 2.4,6-trichlerophenol, 4-nitrophenol, and pentachlorophenol

(6) Other SVOCs -- specifically o-cresol, m-cresol, and pyridine



Table 3-4
Non-RFA Areas of Concern-Chemicals of Potential Interest
Bethlehem Steel Corporation
Sparrows Point, Maryland

Inorganics Organics .
AOC NAME VOCs B SVOUs
Metals Purgeable Chlorinated Carbon Acid
’ As Cd Cr Ni Pb Zn]Cyanide Aromalics Solvents (4) Disulfide PAHs (5) Exiraciables (7) Other (8)
Shipyard
Aren 34 - X - - X X - x {1} - - - R .
INorth Yard - - X X % K - x {1} - - X - -
County Lands
Parcet | A - Contractors/Greys Landfill Tank Areas | - - x x x x - x(h - - X - -
[Parcel 1A - Former Drum Storage Area - - X K x % - x () x oo X - -
IParcel LA - Coal Tar Area L R x x(2) . - X X x
[Parcel B - Well W6 Area e e e e - - - x - - _ _
leu-cel 2 - Tanks and Sumps - = K A X X - x (1) - - X -
IParceI 2 - Transformer Staging Arca e e - == - - - - - - -
ICemrai Supply Fuel Storage Tanks - e e == - - x (1) - - X R .
0. 10 Fuel Oil Tank I - x(1) - - x R R
|H0t Strip Mill Drum Handling Area - - X A X X - - x - 3 - -
[Coke Oven Gas Drip Legs - - - - - - - x (3) - - x (6) - 2 (9)

(1) Benzene, toluene, ethytbenzene, and xylenes-total (BTEX)

(2) Benzene, toluenc, cthylbenzene, xylenes-total (BTEX), 1,3-dichlorobenzene and 1,4-dichlorobenzene

(3) Benzene only

(4) Chlorinated solvents — specifically chloroform, tetrachloroethylene, trichloroethylene, cis- and trans-1,2-dichloroethylene, 1,!-dichloroethylene, vinyl chloride, 1,1,1-trichloroethane, 1,2-dichloroethane,
t,1-dichloroethane, and chlorocthane.

(5) Polynuclear Aromatic Hydrocarbons -- specifically acenaphthene, acenaphthylene, benzo{a)pyrene, benzo(b)fluoranthene, benzo{k)fluoranthene, chrysene, fluoranthene, 'ftuorene, indeno (1,2,3-cd) pyrene,
naphthalene,phenanthrene, and pyrene

(6) Polynuclear Aromatic Hydrocarbons -- specifically naphthalene

(7) Acid Extractables - specifically phenot, 2,4-dimethylphenol, 2,4-dichlorophenol, 2,4,6-trichlorophenol, 4-nitrophenol, and pentachlorophenc!

(8) Other SVOCs -- specifically o-cresol, m-cresol, and pyridine

(9) Other SVOCs -- pyridine only
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4.0 EVALUATION OF POTENTIAL MIGRATION PATHWAYS
41 INTRODUCTION

The purpose of this section is to present information characterizing potential pathways for the
migration of chemicals of potential interest from the BSC Sparrows Point site to its surroundings.
This section provides an extensive characterization of the groundwater migration pathway and
summarizes key information relevant to the air migration pathway -- the two primary migration
pathways at the site. Because stormwater discharges from the site are regulated under a NPDES
permit, the surface water (runoff) migration pathway is not discussed. (Possible impacts of historic
runoff are considered to be a receptor issue rather than a migration pathway issue, and are therefore
discussed in Section 5.) On-site media transfer pathways (e.g., volatilization, wind erosion, and
leaching) are also not discussed because these processes are readily characterized by standard fate-
and-transport modeling.

The characterization of the groundwater migration pathway includes detailed discussions of the
geology and hydrogeology of the site, and presents a conceptual model of groundwater flow for the
site relative to the potential for horizontal and vertical contaminant migration. Groundwater quality
data and information on water supply and usage are also presented.

42 GROUNDWATER MIGRATION PATHWAY

This section presents site-specific information about the geology and hydrogeology of the BSC
Sparrows Point site. This information is a necessary framework for evaluating the potential
movement of chemicals of potential interest (COPIs) through the groundwater migration pathway.
Geologic and hydrogeologic maps and cross-sections were constructed to evaluate the available data
and are presented in this section.

4.2.1 Site Geology

The Sparrows Point facility is located within the Coastal Plain Physiographic Province, which is the
relatively low-lying portion of the Atlantic Slope. The unconsolidated sediments beneath Sparrows
Point rest on a surface of Precambrian and Early Paleozoic crystalline bedrock that slopes downward
to the southeast. The unconsolidated sediments include (from youngest to oldest) Recent fill
deposits (man-made) consisting primarily of iron- and steel-making slag; the Pleistocene Talbot
Formation; the Upper Cretaceous Patapsco Formation; the Upper Cretaceous Arundel Formation;
and the Lower Cretaceous Patuxent Formation. The Cretaceous formations comprise the Potomac
Group. Figure 4-1 is a geologic map of the Sparrows Point area (Cleaves and Edwards, 1968).

Groundwater flow and potential migration pathways are controlled by the physical characteristics
of the fill, soil, and rock materials in the subsurface. Therefore, existing deep well logs, monitoring
well logs, and numerous soil boring logs from the site were evaluated to characterize the nature and
distribution of various earth materials beneath the site. Much of this data was in raw form and had
not been previously compiled or interpreted. Figure 4-2 is a generalized stratigraphic column
showing the geologic units present at the Sparrows Point site. It is based on interpretations of the
existing site data performed during preparation of this Description of Current Conditions Report.
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The various data sources used to develop the generalized stratigraphic column are discussed below
followed by descriptions of the geologic formations as they occur at the site.

4.2.1.1 Information Sources

Numerous wells and soil borings have been drilled at the Sparrows Point site. This section describes
the different types of existing subsurface information and their use in this investigation.

Deep Wells

Nearly 200 water production wells (deep wells) have been installed at the Sparrows Point site since
the early 1900's. As of the early 1950's, 25 wells had been completed in the Pleistocene sediments;
116 wells had been completed in the Patapsco Formation; 40 wells had been completed in the
Patuxent Formation; and 10 wells had been completed at unknown depths.

Many of the deep well logs from the Sparrows Point site were used by the U.S. Geological Survey
as part of a geology and groundwater study of the Baltimore area (Bennett and Meyers, 1952).
Bennett and Meyers identified and correlated the geologic stratigraphy in deep wells from Sparrows
Point with the geologic stratigraphy in numerous well logs throughout the Baltimore area. This work
serves to link the site-specific stratigraphy of Sparrows Point with the generally accepted regional
stratigraphy of the Baltimore and Atlantic Coastal Plain areas.

The available well information was screened to create a set of reliable well data that could be used
for further evaluation and interpretation. The screening process deleted any well that could not be
precisely located on the site and any well that did not have a detailed well log. Appendix 4A
presents a tabular summary of key geologic data for the 41 wells that met these screening criteria.

From the set of reliable well data, 15 deep wells representative of site-specific conditions were used
to develop cross-sections for the Sparrows Point site. The cross-sections illustrate the relatively
simple geologic stratigraphy beneath the facility. The locations of the cross-sections and the deep
wells used to construct the cross-sections are shown on Figure 4-3, and the cross-sections are
presented in Figures 4-4 to 4-7. Stratigraphic interpretation and correlation of the deep well logs was
complicated by variations in the level of detail and consistency among the logging methods used,
and by the similarity and discontinuous nature of many of the stratigraphic units.

As of March 1997, there are 22 deep wells present at the site. Figure 4-8 shows the locations of
these wells, and Appendix 4B presents a list summarizing their status as of May 1996 (as annotated).
Only six wells (Blast Furnace #2, Blast Furnace #3, Town Well #4, Hot Strip Well #3, Caster Well
#1, and Caster Well #2) are currently being operated. Information regarding the pumping rate and
use of the active wells is presented in Section 4.2.5. Several of the stand-by wells still have pumps
installed; however, the operational status of these pumps is unknown,

Shallow Wells

In addition to the deep wells, numerous groundwater monitoring wells (shallow wells) have also
been completed at the site. Appendix 4C primarily lists and summarizes construction information

KAPROJECTS\BETHSTEL\SPARROWPTEXT\ZONI 2304, WPG Rev. 011198 4-2 January 1998



Bethlehem Steel Corporarion
Sparrows Point, Marviand Description of Current Conditions

for these monitoring wells. The monitoring wells are completed in the Recent and Pleistocene
deposits and to a lesser extent in the upper part of the Patapsco Formation. Most of the monitoring
wells at the site are located in three areas in the northwestern part of the site -- Greys Landfill,
Humphrey Impoundment, and the Rod and Wire Mill. Although the logs for these wells do provide
a good understanding of conditions in these three areas, their limited spatial distribution precludes
their use for developing a site-wide understanding of geologic conditions.

Soil Borings

Approximately 1,800 soil borings have been completed at the site as part of foundation or
environmental investigations. Most of the soil borings are less than 150 feet deep and were
completed in the Recent and Pleistocene deposits; and some borings do extend into the upper part
of the Patapsco Formation. Unlike the monitoring wells, which were limited in their spatial
distribution, the soils borings are distributed throughout the Sparrows Point site and can be used to
develop a site-wide understanding of geologic conditions within the Recent and Pleistocene deposits.

Using geographic location, depth of boring, and level of detail as selection criteria, a set of soil
boring data representative of site conditions was compiled for evaluation and interpretation.
Appendix 4D presents a summary of the selected borings. Five soil boring cross-sections of the
upper stratigraphy of the Sparrows Point site were constructed for this report using these borings.
The locations of the soil boring cross-sections and the borings used to construct the cross-sections
are shown on Figure 4-9, and the cross-sections are presented in Figures 4-10 to 4-15.

4.2.1.2 Geologic Formations
As previously stated, the stratigraphy of the site consists of unconsolidated sedimentary units of

Recent, Pleistocene, and Cretaceous age which overlie Precambrian to Early Paleozoic bedrock.
These geologic units/formations are listed below from youngest to oldest:

. Recent fill deposits (pnmarily tron- and steel-making slag)
. Pleistocene Talbot Formation

. Upper Cretaceous Patapsco Formation

. Upper Cretaceous Arundel Formation

. Lower Cretaceous Patuxent Formation

. Precambrian and Early Paleozoic crystalline bedrock

Figure 4-2 is a generalized stratigraphic column which shows the geologic and hydrostratigraphic
units beneath the Sparrows Point site and their interrelationships. The following sections discuss
and interpret the information gathered for this report regarding each stratigraphic unit.

Recent Fill Deposits

The Recent fill deposits are manmade and are primarily related to land reclamation associated with
the expansion and development of the Sparrows Point facility. The fill deposits consist primarily
of iron- and steel-making slag that was placed as both "hot-poured” and "cold-poured” materials.
The "hot-poured" slag cooled in place, often producing massive blocks of very hard material that are
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extremely difficult to drill through. The "cold-poured” slag has the consistency of a gravelly, silty,
sand. Although relatively porous and permeable, the coid-poured slag can be difficult to drill
through because the angularity of the individual pieces helps them lock together.

Land reclamation and fill placement occurred in three modes: 1) stream channels and estuaries that
originally extended into the Sparrows Point peninsula were filled; 2) the entire southern shoreline
of the peninsula was expanded southward into the Patapsco River; and 3) fill was placed throughout
the site to level grades. The pattern and sequence of fill placement is shown in Figure 2-20. Some
clay units have been described on boring logs within slag deposits. These clay deposits are probably
the result of localized non-slag fill operations. As expected, the fill deposits are thickest (up to 40
feet) in the historic stream channels and estuaries, particularly Humphrey Creek, Greys Creek, Jones
Creek, and Old Road Bay. The thicker slag deposits in the historic channels can be seen on the soil
boring cross-section (Figures 4-10 to 4-15).

Talbot Formation

The Pleistocene Talbot Formation is the uppermost naturally occurring geologic unit in most areas
of the site and underlies Recent fill deposits. Some Recent deposits of alluvial origin may be present
at the top of the Talbot Formation in the former estuaries; however, even if present, they are not
usually logged as separate units because they are difficult to distinguish from the underlying
Pleistocene sediments. The Talbot Formation is about 40 to 145 feet thick with an average thickness
of 88 feet. It thickens to the southeast, and the top of the formation occurs at elevations ranging from
+10 feet msl (i.e., the current ground surface) to -30 feet msl at Sparrows Point,

The sediments comprising the Talbot Formation are predomunantly clays, organic clays, silts and
muds ranging in color from/to blue, brown, yellow, grey, green, red, and black. Discontinuous beds
or lenses of coarser-grained sand and gravel do occur within the formation, and may represent bed-
load deposits from former river channels. These coarser-grained lenses occur more frequently near
the top and bottom of the formation, and are somewhat rare within the middle of the formation. The
coarse-grained lenses also occur more frequently in the northern part of the site as shown in the soil
boring cross-sections (Figures 4-10 to 4-15). The overall fining upward sequence of the sediments
is indicative of a transgressive sea level event during the Pleistocene glacial period. The contact with
the underlying Upper Cretaceous Patapsco Formation was interpreted from the soil descriptions
and/or Standard Penetration Test Blow counts (N values). The Pleistocene sediments generally
exhibited lower N values than the denser Patapsco sediments. A color change in the sediment to
white is also common at the Patapsco contact.

Patapsco Formation

The Upper Cretaceous Patapsco Formation underlies the Talbot Formation throughout the Sparrows
Point site. It is about 145 to 255 feet thick with an average thickness of 189 feet. The Patapsco
Formation thickens to the southeast, and the top of the formation occurs at elevations of -30 to -143
feet msl at Sparrows Point.

The sediments comprising the Upper Cretaceous Patapsco Formation consist predominantly of sand
and gravel interbedded with lenses of sandy clay. Colors vary from/to red, brown, gray, white, and
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grey. The upper section of the Patapsco Formation contains more fine-grained sediments than the
lower section of the Patapsco Formation. The lower unit, which is generally considered to form the
main aquifer, is predominantly coarse-grained and often exhibits a gravel unit at the base. In the
Sparrows Point area, a middle clay bed is present between the upper and lower sections of the
Patapsco Formation. This clay stratum contains some sand and silty sand lenses, and tends to be
sandier wherever it is thin. Although Bennett and Meyers (Bennett and Meyers, 1952) suggest that
the clay may pinch out locally to the southeast of the Sparrows Point area, the existing subsurface
data for Sparrows Point indicate that the middle clay is continuous throughout the site area.

Arundel Formation

The Upper Cretaceous Arundel Formation underlies the Patapsco Formation throughout the
Sparrows Point site. It is about 20 to 180 feet thick with an average thickness of 100 feet. The top
of the Arundel Formation occurs at elevations of -233 to -333 feet msl at Sparrows Point.

The sediments comprising the Arundel Formation are predominantly dense, plastic clays with
nodules of iron oxide and a few discontinuous lenses of sand. The color varies from/to red, red-
yellow, brown, and blue. The Arundel is present throughout the site. The thinnest section of the
Arundel is reported in well Gf-16 which is located in the Tin Mill area. The overlying formations
are generally thicker where the Arundel is thin. There is no apparent thickness trend in the Arundel,
and this is most likely due to the erosion of its upper surface prior to deposition of the Patapsco
sediments. Cross-section B-A (Figure 44) indicates that the formation becomes somewhat sandier
to the east-southeast.

Patuxent Formation

The Lower Cretaceous Patuxent Formation underlies the Arundel Formation throughout the
Sparrows Point site. It is about 323 feet thick at the site, and the top of the formation is encountered
at elevations of approximately -330 to -480 feet msl. Cross-section B-A (Figure 4-4) indicates a
general thickening of the formation to the east-southeast, which is consistent with the regional
seaward thickening of the wedge of unconsolidated sediments overlying the basement rocks.

The sediments comprising the Patuxent Formation consist of interbedded and lenticular beds of
gravel, sand, sandy clay, and clay. Colors range from/to brown, tan, red, and white. Coarse-grained
sediments (sand and gravel) are predominant within the formation; and the finer-grained sediments
(sandy clay and clay) generally occur as discontinuous beds or lenses as shown on Figures 4-4 to 4-7.
A gravel bed is often present at the base of the formation.

Basement Rocks

The surface of the Pre-Cambrian and early Paleozoic basement rocks at Sparrows Point occurs at an
elevation of approximately -600 to -750 feet msl. The basement rock surface dips to the southeast
at approximately 75 feet per mile (Bennett and Meyers, 1952). Although several of the deep well
logs from Sparrows Point describe the bedrock materials as “rock” or “granite rock of volcanic
origin,” the basement rocks of the Baltimore area are more reliably described as schist, granite,
gneiss, and gabbro (Bennett and Meyers, 1952; Chapelle, 1985; and Hansen and Edwards, 1986).
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4.2.2 Site Hydrogeology

The occurrence and movement of groundwater beneath the Sparrows Point facility is affected by the
nature and distribution of the subsurface materials at the site. Although several hydrogeological
investigations have been compieted at specific areas of the site, these investigations do not provide
a site-wide understanding of the groundwater conditions beneath the site. Thus, to characterize the
hydrogeologic conditions beneath the Sparrows Point facility, the geologic information presented
above has been evaluated to interpret how the subsurface materials comprising the geologic
stratigraphy will affect the occurrence and movement of groundwater. From this evaluation, a
"hydrostratigraphy" of the site has been developed. The site hydrostratigraphy, which consists of
zones of more-permeable and less-permeable materials, provides a framework for identifying and
understanding the groundwater flow systems beneath the site.

The hydrostratigraphy of the Sparrows Point site has been interpreted to consist of six zones of more-
permeable materials and four zones of less-permeable materials. For the purposes of this
Description of Current Conditions Report, the more-permeable zones will be called
"hydrostratigraphic units” or "units" and the less-permeable zones will be called "aquitards.” The
hydrostratigraphic units and aquitards present at the Sparrows Point site are depicted on Figure 4-2
and are listed below (shallow to deep). '

. Slag-Fill Hydrostratigraphic Unit (1)

. Upper Talbot Channel Hydrostratigraphic Unit (2)
. Talbot Clay Aquitard (1)

. Lower Talbot Channel Hydrostratigraphic Unit (3)
. Upper Patapsco Sand Hydrostratigraphic Unit (4)
. Middle Patapsco Clay Aquitard (2

. Lower Patapsco Sand Hydrostratigraphic Unit (5)

. Arundel Clay Aguitard (3)
. Patuxent Sand Hydrostratigraphic Unit (6)

. Crystalline Bedrock Aguitard (4)

Groundwater flow will be primarily horizontal within the hydrostratigraphic units, and (to the lirnited
extent that it does occur) primarily vertical across the three clay aquitards. Some vertical flow will
also occur between adjacent hydrostratigraphic units (i.e., those not separated by an aquitard)
because of the discontinuous nature of the more-permeable beds or lenses within the channel-type
hydrostratigraphic units. The Crystalline Bedrock Aquitard functions as an essentially impermeable
boundary at the bottom of overall groundwater system at the site.

The following sections describe in more detail each of the hydrostratigraphic units and aquitards
identified at the site as well as their hydrogeologic interrelationships. Information from site-specific
environmental studies is also summarized where applicable.

4.2.2.1 Slag-Fill Hydrostratigraphic Unit

The Slag-Fill Unit is comprised of Recent fill deposits composed of slag that was produced at the
Sparrows Point site. It is the uppermost hydrostratigraphic unit at the site. The water table occurs
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within the Slag-Fill Unit, and the groundwater in the Slag-Fill Unit is unconfined. In some areas of
the site, the Slag-Fill Unit is directly underlain by and connected to the coarser-grained beds or
lenses within the Talbot Formation that comprise the Upper Talbot Channel Unit. In these areas, the
Slag-Fill and Upper Talbot Channel Units form a single groundwater flow system. In much of the
site, the Slag-Fill Unit is underlain by finer-grained silts and clays that comprise the Talbot Clay
Aquitard. In these areas, groundwater flow in the Slag-Fill Unit is separated from groundwater flow
in any underlying coarse-grained beds or lenses. As discussed below, these coarse-grained beds and
lenses may represent the Upper Talbot Channel Unit or the Lower Talbot Channel Unit.

The Slag-Fill Unit is O to 40 feet thick and occurs primarily in former (historic) stream channels
estuaries. Figures 4-10 to 4-15 show the cross-sectional distribution of the slag fill materiais. The
backfilled historic channels are evident as thicker intervals on the cross sections. )

Rod and Wire Mill Area

Woodward-Clyde Consultants (1985) investigated the shallow hydrogeology in the area of the Rod
and Wire Mill, which is located in the northwest part of the site. Borings performed for this study
encountered up to 22 feet of fill consisting of slag, cinders, clay, and miscellaneous materials. There
was no apparent trend to the variations in fill thickness. These fill materials are interpreted to
correspond to the Slag-Fill Unit. The underlying soils were found to consist of interlayered clay- to
gravel-sized sediments considered to be typical for the region. A fine-grained (and possibly organic)
layer was encountered at an elevation of approximately -25 feet msl and varied in thickness from 35
to 52 feet. This fine-grained, low-permeability layer was considered to act as a lower confining unit
(aquitard) for the fill in this area and is interpreted to correspond to the Talbot Clay Aquitard.

Baker (November 1986) also conducted a study in the Rod and Wire Mill area, and they identified
three, distinct groundwater systems. These flow systems had different water level elevations and
different groundwater flow patterns, and they were separated from each other by fine-grained
deposits. The approximate depths of the three flow systems were found to be as follows: shallow
system -- O to 15 feet; intermediate system -- 25 to 35 feet; deep system -- 50 to 60 feet. The
shallow and intermediate groundwater systems defined by Baker are interpreted to represent the
Slag-Fill and Upper Talbot Channel Units, whereas the deep system is interpreted to represent the
Lower Talbot Channel Unit.

Hydraulic conductivity values for the Slag-Fill Unit in the Rod and Wire Mill area were found to
range from 10° cm/sec to 10 cm/sec. Water level elevation data reported by Baker for 1986 ranged
from +2.5 to +10 feet msl, and water levels for 1995 ranged from +8 to +10.5 feet msl (Baker, 1996).
These measurements were collected under pumping conditions from a groundwater remediation
system in the Rod and Wire Mill area. In 1986, only the intermediate flow system was being
pumped, in 1995, both the shallow and intermediate flow systems were being pumped. Baker
reported the general flow direction for the shallow system was to the northwest.

Humphrey Impoundment Area

A study of the Humphrey Impoundment area conducted by D’ Appolonia (July 1981) indicated that
this area of the site is underlain by about 25 feet of slag fill, about 35 feet of Pleistocene (Talbot)
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clay, and up to 55 feet of Pleistocene (Talbot) sand. The slag fill and Pieistocene (Talbot) sands were
found to be hydrauiically separated and are interpreted to represent the Slag Fill and Upper Taibot
Channel hydrostratigraphic vnits.

Calculated permeabilities for the Slag-Fiil Unit in the Humphrey Impoundment area ranged from
107 to 10” cm/sec (Baker, July 1987). Water level measurements in the Humphrey Impoundment
area in 1981 ranged from +0.5 to +7 feet msl (D’ Appoionia, July 1981), and in 1983 (Whitman,
1984) they ranged from +0.5 to +6 feet msl. The most recent report (Baker, July 1987} indicated a
range in water levels from +1 to +8 feet msl. Groundwater flow was reported to be generally to the
south and southwest.

Greys Landfill Area

A summary report of several previous investigations in the Greys Landfill area was prepared by
CH2M HILL in 1992. The geologic data from these investigations extends from the ground surface
to depths of approximately 70 feet. Permeable zones were reported to be present in a wide-spread
surficial layer of slag fill, in discontinuous sand lenses within the predominantly fine-grained
Pleistocene (Talbot) deposits, and in a deep sand layer interpreted as the Patapsco Formation.

The CH2M HILL report stated that the Surficial (slag) aquifer and the Pleistocene (Talbot) aquifer
were hydraulically connected and unconfined in the Greys Landfill area. However, data collected
from a recently completed Comprehensive Monitoring Evaluation (CME) of the Closed CHS Cell
show a clear hydraulic separation and the presence of slight downward gradients between unconfined
(water table) conditions in the slag materials and confined conditions in sand lenses within the
predominantly fine-grained Pleistocene sediments.

Calculated permeabilities for the Slag-Fill Unit in the Greys Landfill area ranged from 107 to 10
cm/sec. In 1983, water level elevations ranged from +2.5 to +15 feet msl (Whitman, 1984). The
most recent data in the CH2M HILL report indicated a range in water levels from +2 to +17 feet msl.
Water levels measured during CME activities in March 1997 (which were typical of levels measured
throughout a six-month monitoring period) ranged from 0.89 (well GL-15pl) to 17.57 (well GL-10s)
feet msl. :

4.2.2.2 Upper Talbot Channel Hydrostratigraphic Unit

The Upper Talbot Channel Unit is present beneath the Slag Fill Unit in some areas of the Sparrows
Point site. It consists of discontinuous beds or lenses of channel-sand deposits situated toward the
top of the Pleistocene Talbot Formation. The Upper Talbot Channel Unit can be in direct physical
and hydraulic contact with the overlying Slag-Fill Unit (in which case it is unconfined), or isolated
from the Slag-Fill Unit by part of the Talbot Clay Aquitard (in which case it is confined). The Upper
Talbot Channel Unit is separated from the underlying Lower Talbot Channel Unit by the relatively
impermeable fine-grained sediments which comprise the main portion of the Talbot Formation and
the Talbot Clay Aquitard. The individual lenses within the Upper Talbot Channel Unit tend to be
5 to 10 feet thick, but some lenses are as much as 30 feet thick.
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Rod and Wire Mill Area

As previously discussed, Baker (November 1986) conducted a study in the Rod and Wire Mill area
which indicated that there were three groundwater flow systems, each having different groundwater
flow directions and water level elevations. The intermediate system, which extended between depths
of 25 to 35 feet, is interpreted to represent the Upper Talbot Channel Unit.

Hydraulic conductivity values for the Pleistocene sands (Upper Talbot Channel Unit) in the Rod and
Wire Mill area were found to range from 10" cm/sec to 10 cm/sec. Water level elevation data in
the Upper Talbot Channel Unit reported by Baker for 1986 ranged from +1.5 to +2.5 feet msl, and
water level for 1995 ranged from -10 to +3 feet msl (Baker, 1996). These measurements were
collected under pumping conditions from a groundwater treatment system at the Rod and Wire Mill
site. In 1986, only the intermediate flow system was being pumped; in 1995, both the shallow and
intermediate flow systems were being pumped. Baker reported the general flow direction for the
intermediate system was to the southwest.

4.2.2.3 Talbot Clay Aquitard

The Talbot Clay Aquitard is present beneath the Slag-Fill and Upper Talbot Channel Units
throughout the Sparrows Point site. It is comprised of relatively impermeable fine-grained sediments
which comprise the main portion of the Talbot Formation. The Talbot Clay Aquitard separates the
Slag-Fill and/or Upper Talbot Channel Units from the Lower Talbot Channel and/or Upper Patapsco
Sand Units. In places, it also separates the Slag-Fill Unit from the Upper Talbot Channel! Unit, and
the Lower Talbot Channel Unit from the Upper Patapsco Sand Unit.

Chapelle (1985) reported that the hydraulic conductivity of the fine-grained Talbot Clay Aquitard
ranged from 10" to 10° cm/sec. Based on a comparison of water levels in the overlying Slag-Fill
and Upper Talbot Channel Units (approximately +1 to +10 feet msl) and water levels in underlying
Lower Patapsco Sand Unit (+1 foot msl in 1982; Figure 2-17), there appears to be only a very slight
downward gradient across the Talbot Clay Aquitard. Given this low gradient and the low
permeabililty of the aquitard, there would be essentially no significant groundwater flow within or
through the Talbot Clay Aquitard.

The use of 1982 water level data from the Lower Patapsco Sand Unit (which is not directly beneath
the Talbot Clay Aquitard but underlies the Middle Patapsco Clay Aquitard and the Upper Patapsco
Sand Unit) as indicative of water levels beneath the Talbot Clay Aquitard is considered valid because
there has been no significant pumping from any of the hydrostratigraphic units above Patapsco Sand
Unit since that time. The data presented in Section 2 show that water levels in the Lower Patapsco
Sand Unit recovered from -40 feet ms! in 1945 to +1 foot msl in 1982 as a result of reduced pumping
within the unit; and it is therefore reasonable to conclude that water levels in overlying
hydrostratigraphic units that might also have been depressed by prior pumping would recover at least
as much.
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4.2.2.4 Lower Talbot Channel Hydrostratigraphic Unit

The Lower Talbot Channel Unit is present beneath the Talbot Clay Aquitard in some areas of the
Sparrows Point site. It consists of discontinuous beds or lenses of channel-sand deposits situated
toward the bottom of the Pleistocene Talbot Formation. Groundwater within the Lower Talbot
Channel Unit occurs under confined conditions. The Lower Talbot Channel Unit is separated from
the overlying Upper Talbot Channel Unit by the relatively impermeable fine-grained sediments
which comprise the main portion of the Talbot Formation and the Talbot Clay Aquitard. The Lower
Talbot Channel Unit can be in direct physical and hydraulic contact with the underlying Upper
Patapsco Sand Unit, or isolated from the Upper Patapsco Sand Unit by part of the Talbot Clay
Aquitard. The individual lenses within the Lower Talbot Channel Unit tend to be 15 to 30 feet thick.

Rod and Wire Mill Area

As previously discussed, Baker (November 1986) conducted a study in the Rod and Wire Mill area
which indicated that there were three groundwater flow systems, each having different groundwater
flow directions and water level elevations. The deep system, which extended between depths of 50
to 60 feet, is interpreted to represent the Lower Talbot Channel Unit.

Hydraulic conductivity values for the Pleistocene sands (Lower Talbot Channel Unit) in the Rod and
Wire Mill area were found to range from 10° cm/sec to 10 cm/sec. Water level elevation data in
the Lower Talbot Channel Unit reported by Baker for 1986 ranged from -9 to +1 feet msl. These
measurements were collected under pumping conditions from a groundwater treatment system at the
Rod and Wire Mill site. At the time these measurements were made, the intermediate flow system
was being pumped. Baker reported the general flow direction for the deep system was to the east.

Although contamination was present in the Upper Talbot Channel Unit at the Rod and Wire Mill,
no groundwater contamination was detected in the Lower Talbot Channel Unit (Baker, November
1986). This information supports the interpretation that the Lower Talbot Channel Unit is
hydrostratigraphically separated from the upper units by the Talbot Clay Aquitard, and that there is
no significant groundwater flow through the Talbot Clay Aquitard.

Humphrey Impoundment Area
A study conducted by D’ Appolonia (July 1981) indicated that permeable zones within the Talbot
Formation and the underlying Patapsco Formation were hydraulically connected in the Humphrey
Impoundment area. This information is interpreted as indicating that the Lower Talbot Channel Unit

and the Upper Patapsco Sand Unit are connected in this part of the Sparrows Point site.

Calculated permeabilities for sands in the Lower Talbot Channel Unit in the Humphrey
Impoundment area ranged from 107 to 10° cm/sec (Baker, July 1987).

4.2.2.5 Upper Patapsco Sand Hydrostratigraphic Unit

The Upper Patapsco Sand Unit is present below the Lower Talbot Channel Unit and/or the Taibot
Clay Aquitard. This hydrostratigraphic unit 1s comprised of semi-continuous sand and sandy clay
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lenses in the upper portion of the Patapsco Formation. Groundwater in the Upper Patapsco Sand
Unit occurs under confined conditions. The Upper Patapsco Sand Unit is separated from the
underlying Lower Patapsco Hydrostratigraphic Unit by the Middle Patapsco Clay Aquitard. The
Upper Patapsco Sand Unit is approximately 40 to 150 feet thick.

Figure 4-16 shows the potentiometric surface in the Upper Patapsco at the Sparrow Point site based
on measurements taken in 1945. At that time, water level elevations in this unit ranged from -10 to
-20 feet msl, and groundwater flow was to the southeast. As discussed above, with the reduction in
pumping from the Patapsco Sand Units since 1945, water levels in these units are either known (the
Lower Patapsco Sand Unit) or interpreted (the Upper Patapsco Sand Unit) to have recovered to
elevations of around +1 foot msl.

Humphrey Impoundment Area

D'Appolonia's investigation in the Humphrey Impoundment area in 1981 encountered the Upper
Patapsco Sand Unit in the form of white silty sands at depths of about 80 feet; but the total thickness
was not determined. Hydraulic conductivity values in these sands ranged from 107 cm/sec to 10
cm/sec (D' Appolonia, July 1981).

Greys Landfill Area

A summary report of several previous investigations in the Greys Landfill area was prepared by
CH2ZM HILL in 1992. The geologic data from these investigations extends from the ground surface
to depths of approximately 70 feet. A deep sand layer overlain by fine-grained Pleistocene deposits
and encountered at elevations of -14 to -41 feet msl is interpreted as the Upper Patapsco Sand Unit.
Groundwater flow in this part of the Patapsco was reported to be to the south.

4.2.2.6 Middle Patapsco Clay Aquitard

The Middle Patapsco Clay Aquitard is a compact clay bed that is present throughout the site. This
aquitard serves as the lower confining bed for the Upper Patapsco Sand Unit and as the upper
confining bed for the Lower Patapsco Sand Unit. This clay bed is locally extensive in the vicinity
of Baltimore (Bennett and Meyer, 1952). It ranges in thickness from 25 to 100 feet at the Sparrows
Point site, and where it becomes thinner and also becomes more sandy.

Comparison of water levels in the Upper and Lower Patapsco Sand Unit in 1945 (Figures 2-17 and
4-16) shows that a downward gradient with head difference of 22 feet existed across the Middle
Patapsco Clay at that time. As discussed above, with the reduction in pumping from the Patapsco
Sand Units since 1945, water levels in these units are either known {the Lower Patapsco Sand Unit)
or interpreted (the Upper Patapsco Sand Unit) to have recovered to elevations of around +1 foot msl.
Thus, under current conditions, there may be essentially no significant groundwater flow within or
through the Middle Patapsco Clay Aquitard.
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4.2.2.7 Lower Patapsco Sand Hydrostratigraphic Unit

The Lower Patapsco Sand Unit is present below the Middie Patapsco Clay Aquitard. It consists of
sand and gravel channel deposits and is present throughout the site. Groundwater in the Lower
Patapsco Sand Unit occurs under confined conditions. The Lower Patapsco Sand Unit is
hydraulically separated from the overlying Upper Patapsco Sand Unit by the Middle Patapsco Clay
Aquitard and from the underlying Patuxent Sand Unit by the Arundel Clay Aquitard. This unit is
present at an elevation of approximately -210 to -285 feet ms! and ranges from 20 to 70 feet in
thickness.

The Lower Patapsco Sand Unit is considered to be a regional aquifer. In the Sparrows Point area,
most of the water production wells that had been completed in the Patapsco Formation were screened
in this unit (rather than in the Upper Unit). Yields up to 770 gallons per minute have been reported
(Bennett and Meyers, 1952). Permeabilities of the Lower Patapsco Sand Unit are moderate (10*
cnv/sec). The average storage coefficient is reported to be 0.00061 (Bennett and Meyers, 1952; and
Chapelle, 1985).

In the past, artificial discharge from the Lower Patapsco Sand Unit has occurred through pumping
of water production wells. The water level elevations in this unit under extreme pumping conditions
in 1945 were approximately -40 feet msl. With the reduction in pumping from the Patapsco since
1945, water levels in this unit are known to have recovered to elevattons of around +1 foot msl
(Figure 2-17). Currently, no wells completed in this unit at the site are being pumped. Thus, water
levels in this unit are anticipated to be similar to or higher than those in 1982.

4.2.2.8 Arundel Clay Aquitard

The Arundel Clay Aquitard is present below the Lower Patapsco Sand Unit and is comprised of the
extremely dense, tight clay of the Arundel Formation. The Arundel Clay Aquitard is present
throughout the site and is an important regional confining layer. It acts as the upper confining bed
of the Patuxent Sand Unit and as the lower confining bed for the Lower Patapsco Sand Unit. The
Arundel Aquitard is 50 to 180 feet thick and has very low vertical hydraulic conductivities ranging
from 10® to 10°'° cmv/sec (Chapelle, 1985).

Comparison of water levels in the Lower Patapsco Sand Unit and the Patuxent Sand Unit in 1982
(Figures 2-15 and 2-17) shows that a downward gradient with head difference of about 35 feet
existed across the Arundel Clay at that time. Continued pumping from the Patuxent and no pumping
from the Patapsco may be maintaining these conditions; however, if the rate of pumping from the
Patuxent has decreased since 1982, water levels in that unit may have recovered somewhat and
reduced the magnitude of the downward gradient. If a downward gradient is currently present, the
potential for downward flow through the Arunde! Aquitard would exist; however, due to the low
permeability and thickness of this unit, the amount of flow would be substantially limited.

4.2.2.9 Patuxent Sand Hydrostratigraphic Unit

The Patuxent Sand Unit is present below the Arundel Clay Aquitard and is the lower-most
hydrostratigraphic unit at the Sparrows Point site. It consists predominantly of sand and gravel
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channel deposits, most of which are good water production zones. Interbedded and discontinuous
clay lenses may locally isolate some of the productive water zones. Groundwater in the Patuxent
Sand Unit is under confined conditions. The Patuxent Sand Unit is hydraulically separated from the
overlying Lower Patapsco Sand Unit by the Arundel Clay Aquitard, and it is underlain by the
essentially impermeable Crystalline Bedrock Aquitard. The Patuxent Sand Unit is present at an
elevation of approximately -330 feet to -479 feet msl and is up to about 325 feet thick.

The Patuxent Sand Unit is a regional water supply aquifer for Baltimore and Ann Arundel Counties,
both of which are upgradient of the site. Water supply wells at Sparrows Point currently produce
water from this unit. Yields up to 690 gallons per minute have been reported (Bennett and Meyers,
1952). Hydraulic conductivities of the Patuxent Sand Unit are moderately high (10? cm/sec).
Reported storage coefficients range from 0.000011 to 0.0008 (Bennett and Meyers, 1952).

In 1945, water level elevations in the Patuxent aquifer under extreme pumping conditions were
approximately -60 feet msl, and in 1982, under reduced pumping conditions, they ranged from -27
to -38 feet msl (Figures 2-14 and 2-15). Based on the 1982 water levels in the Patuxent,
groundwater flow in the vicinity of the site was radially inward toward the site production wells. To
the extent that continued pumping from the Patuxent at Sparrows Point has maintained water levels
similar to those in 1982, groundwater flow across the site boundary would be inward and there
would be essentially no opportunity for off-site impact. Because historic pumping had created an
even greater water level depression in the Patuxent, this conclusion would apply historically as well.

4.2.3 Site-Wide Conceptual Hydrogeologic Model

A conceptual model of the site-wide hydrogeology has been developed based on the data presented
and discussed above. One of the primary objectives of the initial phase of the Site-Wide
Investigation will be to obtain the data necessary to confirm and/or refine this conceptual model.
The key features of this model with respect to the migration of contaminants from releases at
SWMUSs or AOCs are as follows:

. The Slag-Fill Unit is the upper-most zone of moderate to high permeability. Groundwater
flow in this unit will be primarily horizontal. Recharge to this unit occurs throughout the site
as rainfall and snowmelt percolate to the water table. Discharge from this unit occurs to
surface water along the perimeter of the site. Where the Slag-Fill Unit is thicker, it has the
ability to transmit greater amounts of water. Thus, the slag-filled historic stream channels,
such as Humphrey Creek, Block House Cove, and Greys Creek, act as local discharge zones
within the site, receiving and concentrating groundwater flow from the historic land areas
for ultimate discharge at the "mouths” of the historic channels.

This effect is illustrated in Figure 4-17, which shows the locations of the historic stream
channels, the interpreted configuration of the water table (based on the spatial distribution
of recharge, discharge, and permeabililty within the unit), and the interpreted pattern of
horizontal groundwater flow.

Away from these slag-filled historic channels, groundwater will flow diffusely toward the
historic and/or current shoreline. At all points along the current shoreline, surface-water tidal
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fluctuations will affect the movement of groundwater. Man-made topographic features. such
as landfills, dredge-spoil impoundments, or material stockpiles, will locally mound the water
table and influence the pattern of groundwater flow.

As the upper-most zone of moderate to high permeability, the Slag-Fill unit would have the
greatest potential for contamination.- Contaminants released at or to the ground surface
would migrate with percolating recharge to the water table, move horizontally with the
groundwater, and be discharged to the surface water adjacent to the site.

. The Upper Talbot Channel Unit is the second upper-most zone of moderate to high
permeabililty. Where it is in direct hydraulic connection with the Slag-Fill Unit or where
water-table mounding has created downward gradients, groundwater flow and contaminant
migration from the Slag-Fill Unit into the Upper Talbot Channel Unit can and has occurred
{e.g., at the Rod and Wire Mill and at Greys Landfill).

. The Talbot Clay Aquitard is the upper-most zone of low permeability. It separates the
overlying Slag-Fill and Upper Talbot Channel Units from the underiying Lower Talbot
Channel and Upper Patapsco Sand ‘Units, and it is apparently a continuous, site-wide
inhibitor of downward groundwater flow and contaminant migration. Factors contributing
to the Talbot Clay Aquitard's ability to function as a barrier to downward flow include its low
permeability, its thickness, and the apparent absence of significant vertical gradients across
it. Evidence supporting the ability of the Talbot Clay Aquitard to prevent downward
contaminant migration comes from findings at the Rod and Wire Mill where no
contarnination was found in the Lower Talbot Channel Unit.

. Beneath the Talbot Clay Aquitard, there is a sequence of alternating moderate-to-high and
low permeability zones. The moderate-to-high permeability zones are the combined Lower
Talbot Channel and Upper Patapsco Sand Units, the Lower Patapsco Sand Unit, and the
Patuxent Sand Unit. The low permeabililty zones are the Middle Patapsco Clay Aquitard and
the Arundel Clay Aquitard. Known historic impacts to water quality in the Patapsco Sand
Units consist of elevated chloride concentrations caused by the intrusion of saline surface
water in response to over-pumping from these hydrostratigraphic units. The cessation and/or
significant reduction of pumping from these Patapsco Sand Units allowed water levels in
them to recover to elevations of around +1 foot msl by 1982. Because this water level is only
slightly lower than the elevation of the water table at the site, there are only very slight
downward vertical gradients between the water table and the Lower Patapsco Sand Unit.
Thus, there is currently very little potential for downward vertical flow or contaminant
migration above the Arundel Clay.

A complicating factor in this model is the fact that several deep wells at the site were constructed
using the “gravel-walled” method. This method well construction (no longer in use) involved the
drilling of gravel-filled borings in the immediate vicinity of the cased well to increase the well's
productive yield (Bennett and Meyers, 1952). The current status of gravel-filled borings at the site
is not clear. Some of the borings may have been plugged when their wells were formally abandoned,
and there is a significant potential for natural siltation and plugging of these borings due to the
unconsolidated nature of the clays and other fine-grained sediments comprising the Aquitards.
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Although these gravel-filled borings penetrated all geologic layers between the ground surface and
the producing zone of the well, their current impact on the functional integrity of the three Aquitards
beneath the site is thought to be minimal. The current impact of grave!-filled borings that penetrate
the Talbot Clay and Middle Patapsco Clay Aquitards would be minimal because, as discussed above,
there are only very slight downward gradients between the Lower Patapsco Sand and the water table.
The historic impacts would also have been minimal because any contaminants migrating along these
borings would have been immediately removed through the producing well. The current and historic
impacts of borings penetrating the Arundel Clay Aquitard would be minimal for the same reason,
and because groundwater flow in the Patuxent Sand Unit is inward toward the Sparrows Point site.

4.2.4 Groundwater Quality

Elevated chloride concentrations, induced by over-pumping of production wells from the Patapsco
and permeable sections of the Pleistocene, have been documented since the early 1900's (Figure 2-
18). Many of the Sparrows Point deep wells were abandoned due to these elevated chloride levels.
The original water supply wells for the Town of Sparrows Point, some of which produced from the
Pleistocene, were also abandoned for this reason. Salt water encroachment is common in wells
which produce near the Chesapeake estuaries (Bennett and Meyers, 1952).

Environmental investigations of water quality have been performed in three areas -- at the Rod and
Wire Mill, at Humphrey Impoundment, and at Greys Landfill -- all located in the northwest portion
of the Sparrows Point site. The findings from these investigations are discussed below.

4.2.4.1 Rod and Wire Mill

Sludges from the mill operations were stored in piles and bins in this area. This practice resulted in
the migration of cadmium, zinc, and other chemical constituents into the local groundwater system.
Constituents that have exceeded drinking water standards (primary and secondary) include cadmium,
iron, manganese, zinc, and sulfate. A groundwater remediation system was installed in 1986. A
summary table of cadmium concentrations for the period from 1987 to 1995 1s included in Appendix
4E. As of 1996, cadmium concentrations ranged from <0.005 mg/l (well BW-7) to 67.70 mg/] (well
88) in the shallow system (Slag-Fill Unit) and from 0.005 mg/l (well BW-15} to 34.00 mg/l (well
BW-9) in the intermediate system (Upper Talbot Channel Unit).

4.2.4.2 Humphrey Impoundment

Humphrey Impoundment covers an area of approximately 43 acres and is situated within the former
Humphrey Creek estuary. This estuary has been filled with slag and other miscellaneous material
over the course of several decades. Slag forms the base of the impoundment. Minor impacts to the
groundwater quality have been detected in the slag and Pleistocene sediments at Humphrey
Impoundment. These impacts primarily consist of elevated levels for pH, TOC, ammonia, cyanide,
2,4-dimethylphenol, and trichloroethylene. Appendix 4E contains a summary tabie of constituent
concentration detected in the slag and Pleistocene wells at the impoundment (Baker, July 1987).
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4.2.4.3 Greys Landfill

The Greys Landfill area occupies approximatety 40 acres and is the primary on-site facility for solid
waste disposal. Groundwater samples collected from monitoring wells at the landfill indicate that
the Slag Fill Unit has been affected by elevated and reduced pH levels and elevated levels of sulfate,
iron, manganese, cyanide, 2-4-dimethylphenol, and benzene. Appendix 4E contains a summary table
of constituent concentration detected in the slag wells at the landfill (Baker, July 1987). The Talbot
sediments at Greys Landfill have been impacted by sodium, chloride, sulfate, 2-4-dimethylphenol,
and benzene. Appendix 4E contains a summary table of constituent concentrations detected in the
Pleistocene wells at the landfill (Baker, July 1987).

4.2.5 Water Supply and Usage

The purpose of this section is to present the water supply and usage demands that currently exist at
BSC's Sparrows Point plant and the nearby communities. To differentiate the various types of water
supply and usage, two specific categories are presented below: on-site water and community water.

4.2.5.1 On-Site Water

On-site water supply and usage is defined as water required by BSC necessary for conducting normal
business operations. There are four sub-categories of on-site water use, some of which invoive
surface water. These categories are designated as Well Water, Salt Water, Industrial Water, and
Potable Water.

Well Water

The Well Water used on site is groundwater derived from six deep wells. These wells are identified
as follows: Blast Furnace #2, Blast Furnace #3, Town Well #4, Hot Strip Mill #3, Caster Well #1,
and Caster Well #2. Figure 4-8 shows the location of the six active production wells. Blast Fumace
Well #3 did not operate during the calendar year 1996. Based on review of all available records and
reports, and on discussions with BSC personnel, these wells are all cased down to the Patuxent
Formation and range from approximately 450 to 700 feet in depth. The average volume of well
water used by the plant is approximately 3 million gallons per day (MGD). This water is used
primarily for boiler feed-water makeup and distributed throughout the plant in steam-lines. It is also
used for contact cooling at the Continuous Casters. Table 4-1 presents the available information for
the Sparrows Point production wells.

Salt Water

Salt Water is taken in and returned to Old Road Bay at the Penwood inlet and discharge which are
located between the steel scrap area and the slag reprocessing area in the southeast part of the site.
The average volume of salt water used by the plant is approximately 250 MGD. This water is used
for condenser water at the power plant and non-contact cooling at the Continuous Casters.
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Industrial Water

Industrial Water is treated effluent obtained from the Back River Sewage Treatment plant located
near Back River Neck, MD. The average volume of industrial water used by the plant is
approximately 85 MGD. This water is used for preparation of plating solutions and pickling
solutions in the Finishing Mills and for contact and non-contact cooling throughout the facility.

Potable Water

Potable Water is defined as “treated water purchased from the city of Baltimore, MD and fit for
human consumption.” This water is used for drinking and domestic purposes and for specialized
processes that require a relatively high degree of purity and no bacteria content. This water is
supplied from the Montebello Water Treatment plant and enters the plant through a 36-inch main
along Greys Road. The average volume of potable water used by the plant is approximately 10
MGD. '

4.2.5.2 Community Water

For the purposes of this report, Community water supply and usage only addresses potable water
requirements as they pertain to drinking water and water for domestic use. This evaluation included
all residents and industry within a two-mile radius of Sparrows Point. The information used to
generate this section of the report was obtained from the Baltimore City Water Engineering
Department (BCWED) (Dourney and Swatzbaugh, 1996; and Walter, 1996) and the Maryland
Department of the Environment (MDE).

The Baltimore metropolitan area receives its potable drinking water from upland reservoirs. The east
side of the city, including the communities of Dundalk, Edgemere, and Fort Howard, is serviced by
the Montebello Water Treatment plant, which receives raw water from the Pretty Boy and Loch
Raven Reservoir. These reservoirs are part of the Loch Raven river system. The Connewingo Dam
reservoir, which is located on the Susquehanna River, is an auxiliary source of drinking water used
during times of severe drought. 1990 Census data for Dundalk and Edgemere (most recent data
available) indicate that only a very small percentage of residences currently obtain their drinking
water from wells (Section 5.5.2).

4.3 AIR MIGRATION PATHWAY

This section presents information about site-specific meteorological conditions at Sparrows Point.
This information is necessary for evaluating the potential migration of chemicals of potential interest
(COPIs) through the various air pathways at and from the BSC Sparrows Point Facility.

Meteorological conditions are currently being monitored on-site at Sparrows Point by BSC.
Meteorological sensing equipment continually measures wind direction, wind speed, temperature,
and rainfall. Meteorological data have been continually collected on-site from September 1995 to
the present. Table 4-2 provides a summary of the monthly average wind speed, temperature, and
total rainfall measured at the facility. For calendar year 1996, the annual average wind speed was
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6.7 miles per hour (mph). the average monthly temperature ranged from 32°F in January to 79°F in
July, and the annual rainfall was 46.4 inches.

Monthly windroses that graphically portray the average wind direction and wind speed were prepared
from the on-site meteorological data. Each “spoke” of the windrose represents the direction from
which the wind was blowing. In general, the wind direction was mostly variable throughout the
monitoring period, although a strong influence from south to west wind directions was observed in
the 1996 data. Average wind speeds were fairly constant throughout the year.

The on-site wind speed and direction data were evaluated to determine if they could be used for air
dispersion modeling. Typically, five years of National Weather Service (NWS) meteorological data
are used for air dispersion modeling unless on-site data are available. To determine if the on-site
data are suitable for modeling, the data were compared with data from the NWS monitoring site at
the Baltimore Washington International (BWI) Airport and reviewed for completeness.

To compare the on-site data to the BWI/NWS data, annual windroses were generated for the years
1992 through 1996 from BWI/NWS and for 1996 from Sparrows Point. These windroses are located
in Appendix 4F. The BWI/NWS data show mostly variable winds with a strong influence of wind
originating from the west-northwest. The on-site data also show mostly variable winds but with a '
very strong influence of wind originating from the south. The on-site meteorological measurements
were found to be almost 100 percent complete.

Based on this review, the on-site meteorological data were found to be suitable for use in air
dispersion modeling. Furthermore, because there is a clear difference in the predominant wind
direction between the meteorological data sources, the on-site meteorological data would be more
representative of the potential migration of COPIs through air pathways at Sparrows Point.

44 DATA NEEDS
Initial data needs with respect to migrations pathways include the following:

. Generalized geologic and groundwater data to a depth of approximately 120 to 150 feet {into
the top of the Patapsco Formation) at selected locations throughout the site, including
characterization of subsurface materials, identification of stratigraphic relationships,
determination of hydraulic properties, and measurement of water levels.

. Localized geologic and groundwater data to a depth of approximately 120 to 150 feet (into
the top of the Patapsco Formation) at the five Special Study Areas (i.e., the TMC and
Finishing Mills Area, Greys Landfill, Humphrey Impoundment, the Coke Oven Area, and
Coke Point Landfill), including characterization of subsurface materials, identification of
stratigraphic relationships, determination of hydraulic properties, and measurement of water
levels.

. Electronically logged and concurrently collected data on offshore tidal fluctuations (at
several locations), groundwater levels in shallow flow systems (along transects extending
from the shoreline into the site), and barometric pressure. '
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. Offshore water depth and bottom material composition and thickness data.

. Potential yield and major ion chemistry data for possible water supply aquifers beneath the
site.

. Off-site groundwater use data.

These data would be used to confirm and refine the site-wide conceptual hydrogeologic model
described above (Section 4.2.3), develop water level maps and flow nets for the Special Study Areas,
assess the effects of tidal fluctnations on groundwater flow, identify the location of groundwater
discharge zones in surface water adjacent to the site, assess the suitability of on-site groundwater for
drinking/domestic use, and identify off-site groundwater receptors (if any). These activities would
then support optimization of a sampling and analysis program for characterizing the nature and
extent of contamination for COPIs at the BSC Sparrows Point Facility and for performing ecological
and human health risk assessments.
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Rust Environment & Infrastructure Inc.

FIGURE 4-9
SOIL BORING CROSS-SECTION LOCATIONS

BETHLEHEM STEEL CORPORATION
SPARROWS POINT, MARYLAND

JANUARY 1998 20123




DECEMBER 22, 1997

SBXSEC.CVS

- T op of Patapsco Formation, Cretaceous Rust Environment & Infrastructure Inc. BEST%EQS‘I}AV SS'I';EOE"\Ll %?A%'EQRLQLIDON

A + 40' §§ Eg—§g ‘gg gg gg §§ gg ﬁg + 40’ A'
’ ﬂ! v %1 v = i ! '; T = R
83 93 52 22 @u 23 k) 7 23 (NW)
(SE) +30’ = +30'
SB-1263 ——
20 j\ gl / ~ surface |+ 20’
% -
+10' A ] — +10
£ - " ? - i e ]
= 3 i B ] =
msl E ma & . —] it g 3 R msl
¢ : A B :
-10' ‘” 2 : 3 5 -10'
20 3 : FI 20
_30| ' i ' _30|
-40' -40'
50" -50"
-60' : -60'
-70 : -70
-80' E -80'
-90' -90'
-100' : -100'
110 ¥ 110"
i Legend
-120' -120' [[] Peat
7 Fill
130 -130' !
E] Clay
-140' -140' [[] Organic Clay
_150' _1501 [Im Silt/Mud
[l Sand
-160' -160' 5] Gravel
-170’ -170' E] Sand & Gravel
180 A SCALE: 1" = 25' VERT. & 1" = 1000' HORZ.
E| == Top of Fill & Recent Materials/Ground Surface 2% Boring Desianation & FIGURE 4-10
G R . . v & boring Designation SOIL BORING STRATIGRAPHIC
E v e Top of Talbot Formation, Pleistocene o z (Offset Direction - Distance) m CROSS-SECTION A-A'
D

JANUARY 1998




BI
(NW)

-100’

-110’
H-120°
H-130"
H-140°
+-150"
160"
+-170°

-180'

|
(.582-3N)
ozvi-gs

(.089-ms)
LyL-9S

(0L 1-MmS)
6z8-98

(09Z1-MS)
6vS1L-9S

_ (,002-MmS)

LbSL-9S
(,062-aN) /
vLLL-9S
_ N
(.06v~aN)
06L1-9S

SB-1421
(NE-850°)

FIGURE 4-11
SOIL BORING STRATIGRAPHIC

Silt/Mud

[Z] Sand

[[] Organic Clay
[F] Sand & Gravel

Legend
] Peat
Fill
El Clay

Bl Gravel

CROSS-SECTION B-B'
BETHLEHEM STEEL CORPORATION

SPARROWS POINT, MARYLAND

NN S R
%
\ /

Ground
/ Surface

DR St g Ly T TR T T Tw PR AT |

SCALE: 1" = 25' VERT. & 1" = 1000' HORZ,

JANUARY 1998

AN = W s e e \

Rust Environment & Infrastructure Inc.

Anomvrl;mv BT I W (2] NP MO
S_m-mw ey
(.SZt-MS) \
156-9S

_ /
(.0)
Lp1-gS p—

(,0sS-aN)
1851-9S

Boring Designation &
(Offset Direction - Distance)

(.562-N)
£81-9S

I
I
I
|
|
|
|
I
|
I
(.0S0L-MS) _ . _
(ses-ms) L4€78S ] .<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>