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1.0 INTRODUCTION

This Remedial Investigation and Feasibility Study (RIFS) Work Plan is prepared pursuant to the
Administrative Order on Consent and Statement of Work (AOC/SOW) for the North Alcoa Site, East St.
Louis (U.S. EPA Docket No. V-W-"03-C-728, signed December 31, 2002). Alcoa Inc. and the City of
East St. Louis are respondents under the consent order with U.S. EPA. As stated in the SOW:

a) The RI shall evaluate the nature and extent of contamination at and from the Site and also
assess the risk from this contamination on human health and the environment,

b) The RI shall provide sufficient Site data necessary to evaluate remedial technologies, and

c) The FS Report shall evaluate alternatives for addressing the risk to human health and the

environment from the contamination at and from the Site.

This RIFS Work Plan provides the background information and risk-based technical approach
necessary to design and implement the RIFS in accordance with the requirement of the AOC/SOW in a
manner consistent with U.S. EPA guidance. The geographic scope of the RIFS is based on a two-part
definition of the Site provided in the AOC/SOW (page 4):

“Site” or “Facility” or “North Alcoa Site” shall mean the facility as that term is defined at 42
U.S.C. Section 9601(9), which includes the following areas in East St. Louis, Illinois: 1) the
property located north of Missouri Avenue, which is approximately bounded by 29" St. to the
west, Alton Southern Railroad to the east and Lake Drive to the north; and 2) areas located north
of Missouri Avenue where hazardous substances have or may have come to the located from

former Alcoa operations.

The Site boundary set forth in the first part of this definition is shown in Figure 1-1. The Site
boundary, described under the second part the definition, will be delineated once the RIFS is completed
and the nature and extent of contamination from former Alcoa operations has been characterized. The
Site boundary will be finalized in the Record of Decision for the Site, which will be issued by U.S. EPA

after public review and comment, based on the findings of the final RIFS report.

As required by the AOC/SOW, and consistent with U.S. EPA Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERLCA (U.S. EPA, 1988), the RIFS Work Plan describes
(1) the Site Background and Setting (Section 2.0); (2) uses qualified existing data; (3) employs a risk-
based approach and data quality objectives to develop the technical scope of the RIFS (Section 3.0); and
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(4) identifies the data gaps that will be filled by the RIFS (Section 4.0). Appendices A and B,
respectively, contain the Project Management Plan and Schedule to complete the RIFS. Detailed work
plans to perform the Human Health and Ecological Baseline Risk Assessments are provided in
Appendices C and D, respectively. Appendix E includes a compact disk containing all existing analytical
data used in the development of this RIFS Work Plan. The project Health and Safety Plan (HASP) can be
found in Appendix F. The Sampling and Analysis Plan used to guide the implementation of the RI
consists of two parts: (1) the Quality Assurance Project Plan (QAPP, Appendix G-1) which describes the
policy, organization, functional activities, and quality assurance and quality control protocols necessary to
achieve the data quality objectives of the RIFS; and (2) the Field Sampling Plan (FSP, Appendix G-2),
which provides detailed sampling and data-gathering methods that will be used on this project.
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2.0 SITE BACKGROUND AND SETTING

2.1 East St. Louis Works Site History

2.1.1 Introduction

At the turn of the 19" century Alcoa, then called the Pittsburgh Reduction Company, started the
first commercial production of aluminum. The founder of Alcoa, Charles Martin Hall, discovered a new
electfolytic process in 1886 whereby aluminum oxide (alumina), dissolved in a bath of molten cryolite,
could be reduced to aluminum metal with a powerful electric current. The Hall-Héroult process
(simultaneously discovered by Paul Louis Toussaint Héroult in France) is the basis for all aluminum

production today.

Commercial production of aluminum created an entirely new industry and demand rose rapidly.
Initially, Alcoa purchased aluminum hydrate, a key intermediate ingredient in the transformation of
aluminum ore (bauxite) to metallic aluminum, but suppliers were unable to keep up with the rising
demand. Alcoa conducted experimentation into the refining of bauxite into alumina at New Kensington,
PA, but soon realized it needed a dedicated facility to serve as Alcoa’s first bauxite refinery. The East St.
Louis area offered a ready supply of raw materials (coal, limestone, fluorspar), transportation (rail and
barge), and labor, and was advantageously located between Alcoa’s bauxite mines in Arkansas and its
aluminum reduction plants in New York. Land was purchased southeast of the City of East St. Louis in

1902 and alumina manufacturing started a year later with the opening of Plant 1 (Figure 2.1.1-1).

The high demand for alumina in World War I and the use of South American bauxite ores
resulted in construction of a second bauxite refinery and an acid plant (Plant 2) completed in 1918.
Shortly thereafter production reached approximately 1 million pounds of alumina per day. A temporary
shut down of Plant 2 occurred in the early thirties as a result of the Great Depression; however, by 1937,
the economy improved and the facility began producing approximately 2 million pounds of alumina per

day.

During World War II production increased dramatically at East St. Louis Works and lead to
construction of a U.S. Government funded Sinter Plant to increase alumina yield from the high silica

Arkansas bauxite ore. The sintering operations proved to be uneconomical shortly after the War and this
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plant was shut down in 1946 and demolished in the early 1950s. Maximum production occurred in 1943

when daily output exceeded 2 million pounds and the work force approached 2000. A large research lab

was constructed to the northwest of Plant 1 in the 1940s and was Alcoa’s primary research lab until the

Alcoa Technical Center was built in New Kensington, PA in the mid 1960s. Although the East St. Louis

Works was relatively inefficient relative to Alcoa’s new refineries, demand for alumina and other

specialty chemical products kept the facility operational into the late 1950s; however, by 1957, plant

operations were no longer economical and a shut down and demolition program was initiated. By the mid

1960s much of the production facilities had been demolished and the land sold. Limited R&D work

continued at the Site until 1977, when R&D was entirely relocated to Pennsylvania.

Major milestones for the East St. Louis Works include:

1902
1903

1905

1907

1911

1916

1918

1925
1929
1939
1943
1944
1955
1957
1960

March 10", first land purchased. Construction begins April 5®.

East St. Louis Works begins alumina production using a batch process with bauxite from
Alcoa’s Arkansas mine. The calcined alumina is sent to Alcoa’s reduction plants in
Niagara Falls and Massena, New York. First year’s production is 11 million pounds.

The Acid Plant begins operations using fluorspar from Illinois and Kentucky to
manufacture aluminum fluoride, which is also used in the reduction of aluminum.

Pittsburgh Reduction Company renamed Aluminum Ore Company and then to
Aluminum Company of America (now named Alcoa Inc.). Began hauling bauxite
residue with light rail rather than mule drawn carts.

Facility changes to the Bayer process, an improved continuous process for alumina
production.

Barge shipments of bauxite from Arkansas up the Mississippi River begin unloading at
Fox Terminal Dock. Barge shipping continues until 1925, when all material is shipped
by rail.

Plant 2, a second alumina and acid plant, begins alumina production using bauxite from
Surinam, South America.

Bauxite residue is pumped to residue disposal areas rather than using light rail.
Change over to the dry process for aluminum fluoride production.

Start processing of spent potliner (SPL).

Year of greatest production — 829 million pounds of alumina.

U.S. Government owned Sinter Plant starts — uneconomical and shut down in 1946.
Start U.S. Government fluorspar stockpile near old Sinter Plant.

Refinery shuts down, demolition starts the following year.

Shut down all production at East St. Louis Works.

Early to Mid 1960s - Property sales.
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1977 R&D lab moved to Alcoa Technical Center in Pennsylvania.

With few exceptions, all production facilities at Alcoa’s East St. Louis Works were located on an
approximate 150-acre area southwest of Missouri Avenue. The facilities are shown in a 1950 aerial photo
looking northwest over the plant, perpendicular to Missouri Avenue (Figure 2.1.1-2). The approximate
400-acre area northeast of Missouri Avenue, the North Alcoa Site as defined in the AOC/SOW, was
primarily used for stockpiling of raw materials and the disposal of the various wastes generated by the
process. Although the focus of this Remedial Investigation Work Plan is the North Alcoa Site, the
various industrial processes that took place at the plant site southwest of Missouri Avenue are discussed

here to identify potential materials and wastes that may be present at the North Alcoa Site.

A detailed historic plant building map illustrating the building numbering system for the

production facilities is shown in Figure 2.1.1-3. Figures 2.1.1-2 and 2.1.1-3 have the same orientation.

2.1.2 Production Processes

The basic steps in the manufacturing of aluminum metal are:

1) Mining bauxite ore;
2) Refining bauxite into alumina;
3) Smelting alumina into metallic aluminum; and

4) Casting and alloying the metal.

Only the second step occurred at the East St. Louis Works. Although other ancillary
manufacturing processes were performed at the facility, it was the production of alumina and aluminum

fluoride from bauxite that dominated the industrial processes at East St. Louis Works.
Alumina

In general, aluminum oxides are extracted from bauxite ore in a pressurized digester with hot
sodium hydroxide solution (caustic). The slurry is then thickened and filtered to remove the insoluble
fraction, called red mud (bauxite residue), from the sodium aluminate liquor. Aluminum trihydrate

(termed “hydrate”) is then precipitated and filtered from the liquor. The liquor is recausticized and
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recirculated back to the bauxite digesters. The aluminum trihydrate is then calcined in a kiln into
alumina, which is typically produced as a white powder. Refining bauxite into alumina is a relatively
simple process; however, during the life of the East St. Louis Works, the technology evolved substantially
and many variations in the details of production occurred. The East St. Louis Works contained two
bauxite refineries. Plant 1 was northwest of 35™ Street and Plant 2, which did not start operations until
1918, was southeast of 35™ Street (Figure 2.1.1-3). Major variations in the process, the raw materials
used, and wastes generated are discussed below in their order within the process at the former East St.

Louis Works. -

1) Bauxite Handling: Bauxite ore was delivered by rail and unloaded, crushed and sieved.
Although bauxite handling occurred southwest of Missouri Avenue at Buildings 105, 32,
and 26, it is possible that bauxite ore may have been stockpiled for periods at the North
Alcoa Site.

Bauxite ore is a reddish brown, earthy material. Much of the bauxite originated from
Alcoa’s mines in Bauxite, Arkansas, but later bauxite from South America was shipped
to the facility for processing. Bauxite can be any material with concentrated hydrated
aluminum oxide (Al,Os;* XH,0) usually in the mineral form of gibbsite, boehmite, or
diaspore. Typically, bauxite ore is a lateritic soil, the intensely weathered material
remaining from a parent rock with a high Al content (usually feldspars). Although
aluminum is the third most abundant element in the Earth’s crust (present in over 250
different minerals), it is typically tightly bound with other elements, such as silica. Only
the hydrated oxide form of aluminum has proven to be economically recoverable.

2) Lime Burning: Although most modern bauxite refineries purchase sodium hydroxide for
digestion at the former East St. Louis Works, most of the caustic was made by reacting
quicklime (CaO, a white powder) with soda ash (Na,COs, also a white powder).
Although the soda ash was purchased, the quicklime was manufactured at the site by
“burning” powdered limestone (CaCQO;) in a kiln, driving off CO,. At first, coal fired
vertical kilns were used for this purpose but later these were replaced with gas fired
rotary kilns (Building 143 kilns). In the early plant history there is reference to “gas
producers” to fire kilns which may have been a limited coal gasification process. The
CO, from the kiln was usually used to neutralize all or some alkaline strength of the
liquor prior to precipitation. All lime handling and processing likely occurred southwest
of Missouri Avenue; however, it is possible that residues of limestone, lime, and soda ash
may exist from stock piling at the North Alcoa Site. In the 1950s, the plant began using
liquid caustic shipped in by railcars.

3) Digestion: Crushed bauxite containing aluminum oxides, quicklime, soda ash, and
recycled caustic liquor, would be charged to a digester, heated and pressurized with
steam, and agitated. The resulting slurry of red mud and sodium aluminate liquor
(NaAlO; 1 ) would be pulled off and sent to filtration. The caustic liquor was quite
alkaline, containing approximately 12.5% sodium hydroxide in concentration. For
maintenance, sulfuric acid or caustic could have been used to remove the aluminum
trihydrate scale that would build up wherever liquor was circulated. Building 14 and
Building 114 were the primary digestion areas of the plant.
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4) Red Mud Filtration: At this stage, the red mud (bauxite residue) was removed from the
sodium aluminate liquor. The removal of red mud from the liquor and the subsequent
washing, thickening, and disposal of the red mud saw many improvements and changes
during the life of the facility. At first, only filter presses were used to strain the red mud
from the liquor. Later, vertical leaf pressure filters (Kelly presses) with cotton duck filter
media were used, then later rotary vacuum filters removed the red mud. The mud filter
cake was washed to recover liquor and the residue transported to the residue disposal
areas at the North Alcoa Site using narrow gage rail. Later, the red mud was thickened in
wide cone bottomed tanks, washed, and piped to the residual disposal areas at the North
Alcoa Site. The pipe-transported residue was only 20-40% solids when discharged at the
residue disposal area. The percent solids increased gradually as consolidation of material
occurred with time. By 1924 the alkaline red mud lake water was returned to the plant
and reused in various portions of the process.

Red mud is red in color, very fine-grained (>90% passes a 200 sieve) and alkaline (pH
tape pressed against the material will generally indicate a pH above 10.5). Freshly
deposited residue has little compressive strength and has the consistency of pudding.
Typical major constituents of red mud include:

30-60% Fe,0;
10-20% Al O3
2-50% SiO,
2-10% Na,O
2-8% CaO
Trace-10% TiO,

The residue from the first 10 years of operation is different from later production in that
large amounts of lime (CaCOs) from the complete neutralization of the liquor during
precipitation is expected to be present (see below). This residue was placed in residue
disposal area (RDA) 1 (Figure 2.1.1-1). Also, it is likely that a large amount of cotton
duck red mud filter fabric was disposed of along the bauxite residue dike areas at the
North Alcoa Site.

S) Precipitation: Precipitation is the process where aluminum trihydrate AI(OH); is
crystallized from the sodium aluminate liquor (NaAlO; . ). For about the first 10 years
of operation, complete precipitation of the aluminum trihydrate was done in a batch
process where the liquor was fully neutralized by CO, gas in a vessel called an agitator.
Later, partial auto-precipitation using the new Bayer process was employed where
seeding of the precipitators facilitated crystallization. After partial precipitation the
liquor (now sodiumn carbonate) was recausticized and recharged to the digesters. Sulfuric
acid was typically used to dissolve the large amounts of hydrate that clogged piping and
valves in these process areas of the plant.

6) Aluminum Hydrate Filtration: The hydrate was removed from the sodium carbonate
liquor at the “white presses” or “Kelly presses™ where cotton duck was used to filter the
crystals out. Again, large amounts of waste cotton duck are likely in the areas of the
dikes at the residue disposal areas at the North Alcoa Site. As with red mud filtration,
many improvements were made in thickening, washing and filtering the hydrate. Later
classifiers, spigot thickeners, dorrco (dorr) thickeners/filters were used, reducing or
eliminating the need for filtration.
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7 Calcination: Calcining of the aluminum trihydrate AI(OH); involved heating the hydrated
alumina in a rotary kiln to drive off the water and produce alumina (Al,Os). Alumina
(anhydrous aluminum oxide) is a white material in the form of powder, granules, or
sometimes rolled into pellets/balls. Oil, or natural gas were used to fire the kilns;
however, in the early plant history, there is reference to *“gas producers” to fire kilns,
which may have been a coal gasification process.

In the first year of production (1903), the facility produced 11 million pounds of alumina. In
1943, East St. Louis Works hit its maximum production at 829 million pounds of alumina as part of the
concerted war effort. During the last year of alumina production, 1957, approximately 262 million
pounds were manufactured. An estimate of the total mass of alumina produced during the life of the

plant, is 19.5 billion pounds.

Although there are many types and different uses of alumina, the large majority of alumina
produced at East St. Louis Works was smelter grade material used at Alcoa’s North American smelters
for the production of aluminum metal. However, East St. Louis Works did have a Specialty Chemicals
Division that produced a wide variety of alumina-based products. In the later years of the facility’s life
the output of these other alumina-based products was a significant portion of the total plant’s output.

Some of the product and their uses included:

. Low soda alumina, used for ceramics applications.

. Activated alumina for use as a filter, absorbent or catalyst in various wastewater or
chemical processes.

. Calcium aluminate used as a cement additive.

. Tabular alumina.

. Refractory grade alumina for casting and firing into refectory brick or ceramics.

. Alumina gels used as adsorbents and desiccants.

. Hydrate fire retardant.

. Dried sodium aluminate for use in municipal water treatment.

All of the industrial operations manufacturing these products were southwest of Missouri Avenue
and not associated with the North Alcoa Site. Review of the available historic literature does not indicate
any raw materials, intermediates or wastes from these alumina-based products were transferred to the

North Alcoa Site, although off-spec product may have been disposed there.
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Fluoride (Acid) Plant

Besides alumina and alumina-based products, many fluoride products were produced at East St.
Louis Works. The primary product was aluminum fluoride (a white powder, AlF;) which on a mass basis
was the second largest product manufactured at the East St. Louis Works. Maximum production rates for
aluminum fluoride were likely around 60 million pounds per year. Alumina fluoride, like alumina, is

primarily used in the aluminum smelting process.

In general, the process of manufacturing aluminum fluoride is simple. Aluminum trihydrate is
reacted with hydrofluoric acid or hydrofluoric gas and is then calcined to anhydrous aluminum fluoride.
The major process at East St. Louis Works related tc.) this production was the generation of the
hydrofluoric acid/fluorine gas. This occurred in what was called “acid plants”, one at Plant 1 (Building
36) and another at Plant 2 (Building 136). Fluorspar ore (composed of the mineral fluorite, CaF,) was
reacted with sulfuric acid (H,SO,) in a still, liberating hydrofluoric gas which was used to fluorinate
aluminum trihydrate, or as a source of fluoride for the other fluoride products. During reaction, calcium
sulfate (which is the mineral gypsum, CaSQ,) would precipitate in the still. The gypsum was removed
(often had to be chipped out) and disposed of at the North Alcoa Site by narrow gage rail car and
clamshell bucket. Later a dry process was used where fluorspar was reacted with sulfuric acid in a
rotating heated kiln with a breaker. The process is exothermic so minimal firing was needed. The
gypsum was in dry powdered form leaving the kiln. Fluorine gas was liberated which was then reacted
with dry alumina hydrate producing an anhydrous aluminum fluoride. This gypsum had cementitious
properties and was used to buildup the red mud lake dikes that contained the bauxite residue. For a short
period (1930 to 1937) a portion of the gypsum waste from the fluoride process was reprocessed into

plaster products (Plaster Plant building 138). The process was discontinued as it was not profitable.

The first Acid Plant started production of aluminum fluoride in 1907, but at some point all
fluoride production was moved to the Acid Plant at Plant 2. Fluorspar was obtained from a variety of
sources but the majority originated from southeastern Illinois and Kentucky, where Alcoa owned and
operated mines. Lead and other elements, such as silver, are associated with fluorspar and tend to remain

in the gypsum.

In addition to aluminum fluoride, there were several types of fluorine-based products produced at
East St. Louis Works, but on a more limited basis. The largest of this group was cryolite (Na3AlF¢) which

may have reached 40 million pounds a year for short periods when cryolite has in high demand. Cryolite
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is a naturally occurring mineral that is critical to the aluminum smelting process as a fluxing agent. Early
in the aluminum smelting history natural sources of cryolite were exhausted and a means to generate a
synthetic cryolite was derived. East St. Louis Works produced cryolite from early in its history. Cryolite
is also used as an insecticide on many fruits, vegetables and ornamental crops to protect against leaf
eating pests. East St. Louis Works produced insecticide grade cryolite (dusts, wettable powders and water

dispersible granulars). Some of the other fluorine-based chemicals produced at East St. Louis Works

included:
. Anhydrous liquid HF;
. Sodium fluoride and sodium bi-fluoride which among other uses is the form of fluoride

typically in toothpaste;
. Fluoboric acid; and

. ‘Wolman salts for wood preservation.

All of the industrial operations manufacturing these fluoride products were southwest of Missouri
Avenue and were not associated with the North Alcoa Site. Other than the gypsum, review of the
available historic literature does not indicate any raw materials, intermediates or wastes from these

products were transferred to the North Alcoa Site.

Other Processes

. Sinter Plant: During WWII the demand for aluminum, and therefore alumina, exceeded
supply. In order to rapidly increase production, the U.S. Government agreed to finance
various expansion programs with Alcoa. One such program at East St. Louis Works was
the Sinter Plant. Due to the limited supply of high quality overseas alumina during the
war, use of the domestic supply of bauxite (from Arkansas) was increased. However,
Arkansas bauxite has a very high silica content which reduces the recoverable aluminum
from the ore using the conventional Bayer Process. One means to increase the yield of
aluminum oxide was to reprocess the red mud by sintering (in rotary kilns), with
limestone and soda ash and returning the clinker (sintered aggregate) back for a second
digestion. The kilns were fired first by coal, then natural gas.

The sinter plant was built northeast of Missouri Avenue at the southern end of the North
Alcoa Site in 1944 (Figures 2.1.1-1 and 2.1.2-1). As such, the sinter plant was the only
substantial industrial operation at the North Alcoa Site. Although built and operated by
Alcoa, the facility was intentionally separated from Alcoa operations as it was not owned
or managed by Alcoa. The plant experienced several production problems and never
produced a large volume of sintered material. By early 1946, the plant was shut down
and portions sold to Alcoa. The equipment was removed and the facility demolished by
the early 1950s (Figures 2.1.2-2, 2.1.2-3, and 2.1.2-4). The heavy concrete foundations
of the rotary kilns and materials silos remain today.
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Some amount of “brown mud”, similar to red mud, from the digestion of the sintered
clinker was slurried to RDA 2, just to the northeast of the Sinter Plant (Figure 2.1.1-1).
This residue disposal area is sometimes referred to as the “Brown Mud Lake”’; however,
the volume of brown mud is likely quite small with respect to the red mud content and
may only form a discrete layer within the deposit of red mud.

. Power Production: The large electrical and steam requirements of the East St. Louis
Works were not readily available in the area until much later in the life of the facility. As
such both Plants 1 and 2 had steam and electrical generation capacity (Buildings 10 and
110). Groundwater was softened for use in the boilers that were fired at first by coal and
later by fuel oil. Two large fuel oil above ground storage tanks were constructed in 1928
to the southeast of Plant 2 when power production shifted to oil. Large amounts of coal
were used in the first part of the facilities operational history; and although there is no
clear record of ash and clinker disposal to the North Alcoa Site, it appears likely this
material was disposed of as miscellaneous fill in this area.

. Cryolite Recovery: In 1939 a cryolite recovery process (called the Heiser Process) was
started at the south end of Plant 2 in Bldg 138 (Figure 2.1.2-5). Cryolite bath was
recovered from spent potliner (SPL) shipped from Alcoa’s smelters in Massena and
Niagara Falls, NY. Spent potliner is the used carbon cathode from the electrolytic
reduction cell for smelting aluminum. The process of recovering cryolite bath from the
SPL is similar to the synthetic cryolite production that was performed at the Acid Plants
at the East St. Louis Works. First, SPL was crushed to a fine granule and then leached
with a hot caustic solution. The liquor was then thickened, filtered, and neutralized such
that the cryolite precipitated. The precipitated cryolite was then filtered and dried with
the liquor returning to the refining plant digestion.

. The residues from the SPL recovery process are typically called “black mud” and would
contain carbon, have a high alkalinity, and likely contain some of the typical constituents
in SPL, such as fluoride and cyanide. There is no apparent record of where SPL may
have been stored prior to processing; however, there is some field evidence to suggest
SPL was stored at the North Alcoa Site in an area near the intersection of the dikes for
RDAs 1 and 2 (Figure 2.1.1-1). The black mud was thickened and washed in settlers and
sent to the residue area as a slurry. Also there appears to be some cyanide present as a
discrete layer of Prussian blue staining (ferroferric CN) in RDA 2, and may be indicative
of disposal of black mud to this mud lake.

. Scale Processing: A large amount of scale from the Bayer plant (aluminum trihydrate)
removed from piping and vessels was recovered and reprocessed by separate digestion in
Buildings 18 and 42 (Figure 2.1.1-1). It is therefore unlikely that large amounts of
hydrate scale would have been disposed of at the North Alcoa Site due to the value of the
material and the presence of on-site facilities to process it.

. Plane Scrap, Dross and Skim Processing: Following WWII there was a large amount of
scrap aluminum metal from military surplus. Much of this material was remelted in
various Alcoa facilities. During the remelting operations some of the aluminum is lost to
dross and skim created as the aluminum metal oxidizes and reacts with the flux (usually
metal chloride salts). Apparently for a short period in 1945 some 37 million pounds of
this material was processed to recover the aluminum at East. St. Louis Works. Dross and
skim are generally aluminum oxides with some silica and chloride salts. The dross and
skim were digested with hot caustic, just as bauxite is done, with the sodium aluminate
liquor being incorporated into the alumina precipitation process. The process was not
continued due to high cost.
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2.1.3 North Alcoa Site

This section focuses on the historical activities and waste disposal that occurred at the North
Alcoa Site (Alcoa properties northeast of Missouri Avenue) prior to and during operation of the East St.
Louis Works.

Land Use Prior to Alcoa

Prior to Alcoa’s purchase, the property use at the North Alcoa Site appears to have been two fold.
First, a substantial portion of the property was the upper end of Pittsburg Lake, a large oxbow lake
(meander scar of the Mississippi River) as is evident on a topographic map dating back to the turn of the
19% century (Figure 2.1.3-1). Today Pittsburg Lake is not present within the North Alcoa Site, and
appears to have been largely filled with wastes and fill associated with the operations of the East. St.
Louis Works (and perhaps fill from other sources) as discussed below. That portion of the North Alcoa
Site to the south of former Lake Pittsburg, now partially occupied by RDA 2, was used for farming as
indicated in several early aerial photos (Figures 2.1.3-2 and 2.1.3-3).

Buildings

Besides the short existence of the Sinter Plant (discussed above), a few buildings were
constructed within the North Alcoa Site during Alcoa’s ownership of the property, as listed below and

shown on Figure 2.1.1-1:

. Cooking Utensil Warehouse (Building 50): The Aluminum Cooking Utensil Co.

constructed a 46,000 square foot warehouse in stages from 1911 to 1924 for the storage
of cookware products on what at the time was Alcoa property. The building has a saw-
toothed roofline and is across Missouri Avenue from Plant 1 (see foreground of Figure
2.1.3-4). No cookware manufacturing was done at the facility; however, there was a
small “buffing room” (Building 51) where the aluminum cookware was polished prior to
packaging. The warehouse operation was closed in 1932 and subsequently the building
became the supply house for the Alton and Southern Railroad, an Alcoa subsidiary at the
time. The warehouse building remains today, but the buffing room was demolished.

. Alton and Southern RR offices (Building SOA): Located in front of the cooking Utensil

Warehouse, these offices were built in 1928 and were originally used as offices and
experimental labs for a mono-hydrated bauxite venture. They subsequently were used as
office space for the Alton and Southern Railroad, an Alcoa subsidiary at the time. This
building remains today as Metro East Recycling Center.
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. Truck Garage (Building 52): Also built in 1911 as part of the Cooking Utensil Warehouse
operations, this was a distribution truck maintenance facility. There is no record of use
after 1924.

. On an aerial photo dated 1930, three other groups of buildings appear for which no

information was available (Figure 2.1.3-5). One group of buildings, no longer in
existence, appears in the area of what is now Upchurch Redi Mix Company near the
intersection with N. 29" St. A second building is evident as the same building the Hamil
Construction Company is located in today, and a third group of buildings appears to the
northeast of the Hamil Construction Company building, but are no longer in existence
today.

Material Stockpiling

It is evident in the aerial photos that materials were stockpiled west of the residue disposal areas
during the operational period of the East St. Louis Works. No information has been found regarding what
specific materials were stockpiled other than the bauxite residue and gypsum disposed of at the site.

Based on the site history, remnants of stockpiled materials remaining at the site may include:

. Coal and coal coke. During the life of the East St. Louis Works a large volume of coal
and coke was used, ranging from 2 to 8 pounds for each pound of alumina produced.

. Fluorspar. The U.S. Government has stockpiled ground fluorspar on a portion of the
North Alcoa Site since the mid 1950s as part of the strategic mineral reserve (Figure
2.1.1-1).

. Baucxite ore

. Limestone and lime

. Soda ash

It appears unlikely that product (hydrate,.alumina, aluminum fluoride) would have been stored in

bulk at the North Alcoa site since these materials required shelter.
Waste Disposal

Bauxite Residue

The largest volume of waste material present at the North Alcoa Site is bauxite residue. Using a
modern value of 0.6 Ib of residue generated during the manufacture of one pound of alumina, the 19.5
billion pounds of alumina produced would suggest some 6 million tons (4.7 million cubic yards at 0.8

cy/ton) of residue may have been disposed of at the North Alcoa Site; however, this value likely
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underestimates the true mass/volume since East St. Louis Works likely operated in a less efficient manner

than modern refineries.

Consistent with historical nomenclature, there are three large/named RDAs of approximately 40
acres each (Figure 2.1.1-1). These RDAs are all adjacent to one another and form a rough triangular
shape of 120 acres with the 3 RDAs forming the apexes of the triangle (RDA 1 is the northwest apex;
RDA 3 is the northeast apex; and RDA 2 is the south apex). Although not formally recognized as such,
after review of the existing data it appears there is a fourth, much smaller and older impoundment,
possibly an RDA, located on property not part of the North Alcoa Site between the railroad and Missouri
Avenue where the research lab was constructed in the 1940s (Figure 2.1.3-5).

In addition to the three named bauxite residue disposal areas and the fourth RDA at the R&D
Lab, bauxite residue may have been disposed of over a broader area of the North Alcoa Site. There is
historical topographic evidence that the original Lake Pittsburg extended into the area between the RDAs
1, 2, and Missouri Avenue (some 50+ acres), which subsequently may have been filled with residue
during the early history of the facility (Figure 2.1.3-1). There is also an unnamed diked area of some 20+
acres immediately north of RDA 1 and south of Lake Drive that may also contain bauxite residue (Figure
2.1.1-1). An industrial pond of unknown use between Missouri Avenue and the current location of RDA-

2 is observed in historical photographs (Figure 2.1.3-6).

RDA 1, the northwestern and oldest of the large RDAs, is also likely the thickest and may contain
the most residue. Although originally surrounded by gypsum dikes, the dike was breached on the western
end (likely in the 1930s) to mine some of the residue. About a 5 acre area of residue was removed and
the dike left open. Of particular note is that the historical photos clearly indicate the mine high wall was
vertical and free standing in 1937 suggesting the residue had consolidated quite rapidly. This quick
consolidation may be related to the possibility that this residue contains a larger fraction of lime then the
material in RDAs 2 and 3.

RDA 2 (the southern RDA) is the youngest deposit and may also be the thinnest (least amount of
residue). RDA 2 is sometimes referred to as the “Brown Pond” reflecting the contribution of brown mud
from the Sinter Plant; however, as mentioned before, the actual volume of brown mud may be small
relative to the volume of red mud. Based on field evidence, at some point this RDA may have received
black mud from the spent potliner cryolite recovery operation, although there is no record as such.

Toward the later period of the facility operation, it is clear that RDAs 2 and 3 were hydraulically
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connected as the liquid level of the residue lake covered the interior dike separating the two deposits

(Figure 2.1.3-7).

RDA 3 (the northeastern RDA) is of intermediate age and thickness to RDAs 1 and 2. RDA 3 is
referred to as the “Red Pond” and also as the “East Lake” in historical Alcoa engineering documents. The
eastern gypsum dike stretches in an arc from the south to the north. There is a smaller parallel outer dike
that separates the RDA from the North Wet Area to the east and north. A main line of the Alton and
Southern Railroad rens immediately adjacent to the eastern toe of the main dike. Correspondence in 1964
references lateral slippage of this dike, causing displacement of the active rail line to the east. Some
investigations and remedial work was done. Reportedly the lake was drained through a ditch on the south
side after the Bayer plant ceased production in November 1957. Dust became a problem along the sandy
beach of residue (about 100 feet wide paralleling the dike) so some gypsum was used to pave the eastern
surface of the RDA about halfway around the north curved side when operations ceased in 1961 (Figure
2.1.1-1).

Gypsum

Review of the historical process records does not provide an estimate of the volume of gypsum
disposed of at the North Alcoa Site. Due to its cementitious properties and the mode of disposal (light
rail and clam shell bucket from hopper cars) the gypsum was used to build up the dikes along rail lines.
These dikes exist for the three main residue disposal areas, plus a smaller impoundment area north of
RDA 1 (Figure 2.1.1-1). It should be expected that red and white press cotton duck filter media and other

miscellaneous wastes may be present in the dike areas based on historic access by the light rail system.

Black Cinders/Coal

Near the surface of the properties southwest of the RDAs and on top of some portion of the
RDAs, black vesicular cinders are present and visible. Although the source of these cinders is not certain,
it appears they may be bottom ash from coal. These cinders were likely considered good fill material and

used as such. In addition to cinders, waste coal was found on the properties during a prior site visit.

SPL and Black Mud

As discussed previously, there is a small area near the intersection of the dikes for RDAs 1 and 2

where black carbonaceous material is present, possibly the remnants of a former SPL stockpile from the
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cryolite recovery operation (Figure 2.1.1-1). Also as discussed previously, there is some field evidence
that black mud was disposed of in RDA 2.

2.2 Site Setting

2.2.1 Climate and Meteorology

The Site is located in the City of East St. Louis, in the center of the United States, near the
confluence of the Missouri and Mississippi Rivers. The mid-continental location of the area provides a
climate that is subject to large fluctuations without the buffering of a large water body nearby. Cold air
migrating down from Canada meets the warm, moist air of the south, and the Gulf of Mexico. The result
is a highly variable climate with cold, sometimes freezing, temperatures in the winter and hot weather in
the summer. Weather changes from day to day are commeon as a result of the cold and warm air masses

that move in and out of the area.

With this high variability comes frequent direct contact between the cold dry air masses of the
north and the warm moist air masses of the south. These interactions can spawn violent weather
including thunderstorms and even tornadoes on occasion. However, the constant changing nature of the
weather in the area also prevents the occurrence of extremes in temperature. Temperatures below zero
average one to two days per year and similarly temperatures above 100 degrees are expected no more

than 5 days a year.

Precipitation for the area is average for the US, about 37 inches. However, the driest season is
the winter, with only 18% of the annual precipitation occurring in December, January and February. The
wettest period of the year is from March through July when 50% of the annual precipitation falls in this 5-

month period. Annual snowfall averages about 20 inches.

Figure 2.2.1-1 is a plot of wind speeds and directions, called a “wind rose.” The plot shows the
frequency of winds from different directions as a series of projections from the center of the figure. The
relative length of each projection is representative of the frequency of winds coming from that direction.

Speeds are shown using different shading patterns.

As the figure shows, there are two major wind patterns for the area. During the cooler months of
the year from November through April, the prevailing wind direction is from the west-northwest. These
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winds are frequently caused by large low-pressure systems located in south-central Canada that transport
winds from northwest to southeast in much of the mid-continent. Wind speeds are strongest during this
time of year, averaging between 10 and 12 knots. The other pattern occurs during the warmer months
from May through October, when the prevailing wind direction is from the south. These winds are
caused by high-pressure systems located in the Gulf of Mexico that create gradient flow from south to
north. The wind speeds associated with this pattern are typically lower, averaging from 7-9 knots. It is
the interaction and competition between these two major weather systems that produce the violent and
changing weather discussed above. However, as the wind rose shows, all wind directions occur from

time to time in the area.

222  Soils

The Site is located in a broad alluvial valley that was a former flood plain of the Mississippi River
known as the American Bottoms. Much of the native soils in the City of East St. Louis are part of the
Bottomlands soils group as classified by the University of Illinois Agricultural Experimental Station
(Schicht, 1965). Due to historical flooding and the need to promote development, much of this area has
been built up by filling. Therefore, the majority of the surficial soils present in the City of East St. Louis
today is fill material. The fill material has been found to contain clay, sand, gravel cinders (from coal
burning), limestone fragments, cloth remains and organic material (IEPA, 1997). In addition to the fill
soils, on-site, there are two other general types of material at the surface as a result of the former Alcoa
process: bauxite residue and gypsum. There may also be a small area of remnant SPL at the surface in an
area where this material may have been historically stockpiled. The spatial distribution of the on-site soil
types are shown in Figure 2.2.2-1. In general, much of the bauxite residue was deposited into the three

mud lakes (residue disposal areas), which was stabilized and contained by the gypsum berms.

The surficial bauxite residue generally consist of fine-grained (generally >90 % less than 200
sieve material) red or brown clay/silt material. Vegetated and unvegetated areas of bauxite residue are
shown in Figure 2.2.2-2. Typically, the surficial material in RDAs 2 and 3 is redder in color than in RDA
1. This may be due to the use of limestone during the early periods of refining when RDA 1 was created.
As a result of the fine-grained nature of the surficial residue, dusty conditions can occur during dry

periods.
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Surficial material in the vicinity of the RDA berms is comprised primarily of gypsum, which was
a byproduct from the Acid Plant (Section 2.1). The soils are coarse- to fine-grained and are semi-
consolidated due to the cementation of the gypsum. In addition, in some areas, large (1 to 3 foot
diameter) bubble structures have formed (Figure 2.2.2-3). Most of these bubble structures are not

completely competent and can be broken by walking on them.

The remainder of the Site’s surficial soil appears to consist of fill material, but may also contain

portions of the bauxite residue and gypsum mixed within them.

2.2.3 Surface Water

Much of the City of East St. Louis and the Site are sitvated in the Tiil Plains section of the
Central Lowlands Physiographic Province (Schicht, 1965). The Site lies within the floodplain of the
Mississippi River, and the topography consists of nearly level bottomland. Historically, the City of East
St. Louis and the Site vicinity have been filled in to elevate the area above the floodplain (IEPA, 1997,
IEPA, 1999). Drainage in the area generally flows toward the Mississippi River; however, no well-

defined surface water drainage pathways have been determined from the North Alcoa Site.

The major surface water feature in the Site vicinity is the Mississippi River, which is located
approximately 3 miles to the west of the Site. There are no significant surface water features between the
Site and the river; however, to the east of the Site is Frank Holten State Park which contains several large
recreational lakes in the area previously referred to as Pittsburgh Lake. Although these lakes drain to the
south to the Harding Ditch and the Prairie Dupont Floodway (Figure 2.2.3-1) to the Mississippi River,
these water bodies do not appear to be hydraulically connected to the Site via surface water pathways.
This was confirmed during a Site visit by MFG and Alcoa on January 22, 2003. Therefore, any surface

water discharge from areas on-site is not expected to impact the lakes at Frank Holten State Park.

Some amount of stormwater from the North Alcoa Site may find its way to sewer lines along
Missouri Avenue and other adjacent roadways; however, the current status of the sewer lines and their
interconnection with Site stormwater has not been evaluated. During the RI, existing information on the

sewer system at the Site will be compiled and used to develop a Sewer Characterization Plan.
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2.2.4 Hydrogeologic Setting

2.2.4.1 Geology

The Site is located in an area known as the American Bottoms, which consists of up to 120 feet of
unconsolidated valley fill overlying Mississippian and Pennsylvanian bedrock. The valley fill is
composed of recent alluvium and glacial outwash sand and gravel deposits. Generally, there are two
recognized unconsolidated formations in the valley fill: (1) the Cahokia Formation and (2) the underlying
Henry Formation. The lower, more permeable portion of the Cahokia and the Henry Formation make up

the American Bottoms Aquifer.

The Cahokia Formation is a floodplain deposit that is typically 30 to 50 feet thick. The upper 15
to 30 feet consist of fine-grained clay and silt materials. The lower part of the formation also contains
sand lenses and the sediments generally coarsen downward. The Henry Formation consists of sand and
gravel glacial outwash deposits that can be up to 120 feet thick. The formation coarsens downward with
gravel, cobbles, and boulders near the base of the formation. The Henry Formation comprises the

majority of the American Bottoms Aquifer (Burlington Environmental, 1992).

As discussed in Section 2.2.2, fill material is present overlying the Cahokia Formation over much
of the City of East St. Louis. Geoprobe borings indicate that fill covers much of the Site and consists of

clay, sand, gravel, black cinders and organic material.

2.2.4.2 Hydrogeology

The American Bottoms Aquifer is very transmissive and is in hydraulic connection with the
Mississippi River (Schicht, 1965). The aquifer conditions range from unconfined to confined conditions
depending on the stage of the Mississippi River and the thickness of the overlying Cahokia Formation. A

generalized hydrogeologic cross-section for the site vicinity is depicted in Figure 2.2.4-1.

During investigations at the Site performed by IEPA in 1996 as a part of a redevelopment study,
groundwater levels were observed in the fill and upper Cahokia Formation to be between 2 and 20 feet
below ground surface (IEPA, 1999). This would indicate that there are perched water zones in the fill
material that overlays the Cahokia Formation at the Site. Four monitoring wells were installed into the
upper portion of the American Bottoms Aquifer (lower Cahokia Formation) by Burlington Environmental
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at the Illinois Power Site, and water levels were measured at approximately 8-9 feet below ground surface
(Burlington Environmental, 1992). A hydrogeologic cross-section from the Illinois Power property is

presented in Figure 2.2.4-2.

Groundwater flow in the American Bottoms Aquifer is generally westward toward the
Mississippi River; however, localized flow directions within the aquifer have been modified by industrial
groundwater use, historically. A regional potentiometric surface map for the City of East St. Louis and
vicinity area was generated as part of an unpublished report by the Illinois State Water Survey (Figure
2.2.4-3), which indicates a west-northwesterly groundwater gradient in the vicinity of the Site (ISWS,
1995). Water level data obtained during the RI will be combined with available off-site water level

information as appropriate to produce an updated potentiometric map.

A number of aquifer and specific capacity tests were performed on the American Bottoms
Aquifer in 1952 and 1962 in St. Claire County and Madison County (Schicht, 1965). Schicht discusses
the results of several specific aquifer tests, and in addition presents tables of hydraulic properties,
included transmissivity values, obtained from a number of other specific capacity tests performed on
industrial, municipal, irrigation and relief wells. Hydraulic conductivity data obtained from the aquifer
and specific capacity tests were plotted and contoured to show the spatial distribution of the hydraulic
conductivity data (Figure 23 in Schicht, 1965). Based on this figure and the relative location of the Site,
the hydraulic conductivity in the vicinity of the Site is estimated to be 9.4x10? cm/sec. Because many of
the wells are screened in the lower part of the Henry Formation, this value is probably most applicable to

the more permeable, lower-most portion of the aquifer.

2.2.4.3 Groundwater Use

Groundwater historically pumped from the American Bottoms Aquifer was used primarily for
industrial and commercial purposes (Schicht, 1965). However, there has been a significant downturn in
industrial activity in the City of East St. Louis in the last few decades. In addition, an ordinance
prohibiting the installation of new potable water wells was passed by the City in 1997, as discussed in
Section 3.1.7. Therefore, a preliminary assessment of the current status of water wells in the vicinity of
the Site was performed. Databases from the Illinois State Water Survey, Illinois State Geologic Survey
and the United States Geologic Survey were queried for existing water wells in the vicinity of the Site. In

all, there were approximately 46 wells listed in these databases that reportedly are located within a 1-mile
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radius of the Site. Information from the databases for these wells is listed in Table 2.2.4-1. Most of the
wells were installed in the 1930s and 1940s for industrial and commercial uses. Schicht (1965) indicates
that due to inefficient well screen and filter pack design, historical water wells have had shortened service
lives. That wells do not appear to have not been newly installed or replaced in the last several decades
suggest a historical shift away from heavy utilization of groundwater in this area. The water supply for
the City of East St. Louis is currently provided by the Illinois-American Water Company (IAWC).
Interviews with IAWC indicate that all of the City’s water supply is produced from the Mississippi River,
and there is no use of groundwater. A limited field investigation was performed to try to locate and
confirm the status of the wells listed in Table 2.2.4-1. Only a few monitoring wells and one abandoned
domestic well were located. Location information in the database(s) is very limited. This complicates the
task of locating the wells (if they exist). It is anticipated that the majority of the wells are not being used
or have been abandoned since the introduction of surface water supplies. As a part of the proposed Phase
I groundwater investigation (Section 4.3), a comprehensive water well survey and outreach program will
be performed to further characterize groundwater usage in the downgradient vicinity of the Site. The

results of this process will be utilized in the Baseline Risk Assessment.

2.2.5 Land Use

Regional land use in the vicinity of the Site includes residential and other urban uses, industrial
and commercial uses, and parks. As indicated on Figure 2.2.5-1, the property to the north and east of the
Site (indicated by the yellow boundary line) is mapped as residential or urban land use. The area
southwest of the Site, and south of Missouri Avenue, is mapped as industrial land use. Frank Holten State
Park occurs within the transitional area east of the Site. The land use within the Site is primarily
industrial/commercial. A detailed site ownership map, obtained from the county tax assessors office, is
provided in Figure 2.2.5-2. Much of the Site is used for storage of bauxite residue and gypsum, and is
owned by the City of East St. Louis. Alton & Southern Railroad owns rail spurs along the eastern
boundary of the site, as well as inactive right-of-ways south and west of the residue disposal areas.

Active industrial/commercial operations occur on the following parcels:

Owner Industrial Activity
Koppers Industries, Inc. Light rail recycling facility
Burrous Government fluorspar stockpile
Upgrade Construction Alorton Brick (resale of bricks)
Carron Metro East Recycling Center
Upchurch Upchurch Redi Mix Company
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Illinois Power Former Maintenance Facility
Smith Hamel Construction Company

The remaining industrial/commercial properties do not appear to be in use at the current time.
Some of the inactive properties have been considered for brownsfield redevelopment by various entities.
Notably, a large area between the bauxite residue impoundments and Missouri Avenue was the subject of
a CERCLA redevelopment study funded by U.S. EPA and conducted by IEPA (IEPA, 1999).

Recreational uses occur within the Site on the Jackie Robinson ball fields in the northwest comer

of the Site, owned by Alton & Southern Railroad (Figure 2.2.5-2).

2.2.6 Ecology

The Site is dominated by a number of volunteer plant communities that have become naturally
established since the cessation of Alcoa’s industrial activities in the 1950s. A majority of the Site is
currently vegetated by these communities and is found in varying degrees of natural succession. Only the
gypsum berm areas and several patches on each of the three RDAs lack an established vegetative

community.

Successional upland forests dominate in the boundary areas outside of the RDA impoundments.
These forests are early to mid-successional woodlots interspersed with dense shrub/scrub habitat and old
field successional areas. Also interspersed are multiple small areas of emergent wetland vegetation.
According to a biological survey conducted at the Site in 1999 (Zambrana Inc., 1999), the vegetative
community in the woodlots consist mainly of Siberian elm (Ulnus pumila), sycamore (Plantanus
occidentalis), and cottonwood (Populous deltoides). The shrub layer is dominated by bush honeysuckle
(Lonicera maackii), tall goldenrod (Solidago altissima), spiderwort (Tradescantia ohioensis) and Queen
Anne’s lace (Daucus carota). Within the more mesic areas of the Site, emergent species such as the
common reed (Phragmites communis) and soft-stem bulrush (Scripus validus) are found in dense stands.
On the RDA impoundments, a mixture of emergent wet vegetation and, in the more xeric portions,
successional old-field communities predominate. Both RDA 2 and RDA 3 are bordered by a ring of
mature sycamore trees and tree-of-heaven (Ailanthus altissima) while RDA 1 is primarily vegetated by a

shrubby mosaic of bare ground and small woody species.
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No state or federal species of special concern were identified in the 1999 biological report
(Zambrana Inc. 1999) as having more than a low potential for on-site use. A thorough discussion of the
ecology and potential wildlife species that may inhabit the Site is presented in the Ecological Risk

Assessment Work Plan (Appendix D).
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3.0 PROJECT SCOPING

3.1 Technical Approach

Key issues, concepts, and processes used to develop the RIFS technical approach are described in

the following subsections.

3.1.1 Process for Identifying Chemicals of Interest (COIs)

A list of site-wide Chemicals of Interest (COls) has been developed for this Work Plan based on
information about facility history and process descriptions (as is discussed in Section 3.2) and existing
environmental datasets. U.S. EPA guidance for determining appropriate analyte lists for a site is
generally focused on evaluation of environmental datasets (U.S. EPA, 1992). However, given the
extensive process knowledge of the historic operations at the former East St. Louis Works and the
associated industrial/environmental knowledge of current alumina manufacturing operations, the types of
chemicals that would be expected to be present in the waste materials at the site are well defined. As
such, the COI selection process for the RIFS Work Plan is conducted in two stages — developing a list
based on historical knowledge (Alcoa Analytes) and adding to this list by compiling and screening
existing, environmental datasets against conservative risk-based screening levels (COIs based on existing
data). As discussed in Section 3.1.3, Phase I of the RI will include an initial sampling event for the COIs.
Additionally, the EPA and Alcoa agreed that 10% of the samples would also be analyzed for the Target
Analyte List (T AL)? and Target Compound List (TCL). Another risk-based screen will be used to refine

the COI list in the Phase 1 risk characterization.
COIs that are carried into the baseline risk assessment after the RI will be redefined as chemicals

of potential concern (COPCs) for human health risk assessment purposes and chemicals of potential

ecological concern (COPECs) for ecological risk assessment purposes.
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3.1.1.1 Alcoa Analytes

Historical COIs were established from research of facility documents relating to process
knowledge and operational history. Much is known about the history and operations at the site (Section

2.1). Section 3.2 presents a discussion of the identification of Alcoa Analytes.

3.1.1.2 COlIs Based on Existing Data

Several environmental investigation datasets have been developed. These datasets were entered
into a site-wide database, but only the datasets with adequate quality assurance/quality control
documentation and location information were used for screening-level decision-making purposes. These
datasets are summarized and discussed in Section 3.3. To determine the COIs based on existing data, soil
and sediment data from the CERCLA Redevelopment Report (IEPA, 1999), the CERCLA Integrated Site
Assessment Report for the Childs Property (IEPA, 1997), the Alcoa site Phase II Report (ARDL, 2001)
and an unpublished dataset of surface water and sediment (Illinois EPA, 2000) were compared with

conservative screening levels.

For human health risk assessment purposes, risk-based concentrations (RBCs) from U.S. EPA
Region III (as requested by U.S. EPA Region V) for residential soil were compared with analytical results
of all samples collected from depths less than one foot (i.e., surface soil). Surface soils are the focus of
the risk screening because soils at the surface are both the most readily accessible for possible on-site
receptors as well as potentially available for wind generated off-site migration of particulates. Residential
criteria for direct contact pathways were conservatively used to ensure protection of human health in the
event that fugitive dust emissions from on-site could migrate to an off-site residential receptor. Although
pesticide data are available for some samples, these data were not included in the evaluation since they
were only measured in very low concentrations and because they are ubiquitous in the environment,
especially in urban settings where they are used for pest control and vegetation management.

Furthermore, they are not related to former Alcoa operational processes.

For the ecological portion of the data evaluation, site and receptor specific soil screening levels
(SSLs) were developed and compared to existing soil and sediment data. Only data from soils that could
readily come into contact with ecological receptors (i.e., < 1 ft bgs) were included in the analysis.
Receptors ranging from 2™ trophic level consumers (small mammal herbivores) to upper trophic level
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predators (coyote, raptor, and predatory waterfowl) were evaluated. The screening level ecological risk
evaluation addressed both direct ingestion of abiotic media and the ingestion of prey items that may have
elevated levels of COlIs in their body tissues. Much of the Site has been heavily industrialized, and
existing on-site habitat is primarily “volunteer” communities, which may at best have transient ecological
presence. However, for the purposes of assuring conservatism in the screening level risk evaluation, all
receptors were assumed to be on-site residents spending 100% of their time feeding in areas with
potentially elevated COI concentrations. As with the human health screening level risk evaluation,
pesticides were not included due to their low levels, lack of process use, and ubiquitous presence in the

urban landscape.

It should be noted that most of the environmental samples were analyzed for volatile organic
compounds (VOCs), but these were typically not detected or detected at concentrations well below
screening criteria. As such, no VOC:s are identified as COIs. Sections 3.4.2 and 3.5.2 discuss the specific
screening processes conducted for human health and ecological receptors, respectively, and identify COIs

based on the screening process.

3.1.2 Investigative Block Areas

During the development of the Work Plan, Alcoa divided the site into “Investigative Block™ areas
(IBs) for the purposes of the remedial investigation. The investigative block concept provides for the
identification of site areas with common physical characteristics, common historical processes, and/or
similar current or likely future land use (habitat) and receptors (either human health or ecological). The
IBs were determined using available site information — process knowledge, photographs, maps, and

analytical data — and may be modified or combined as additional information becomes available.

Starting with the development of data quality objectives and continuing throughout the Work
Plan, the concept of IBs is used to focus the work to be performed in the RI and to assist in the evaluation
of data for similar areas of the site. The Investigative Blocks for the site are shown in Figure 3.1.2-1.
Some of the IBs have been subdivided to distinguish between slightly different historical processes and
resulting waste material (and as such, different potential COIs), different physical locations and/or habitat,

as well as to facilitate early action at some areas with obvious physical or chemical impacts.
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The IBs are listed below:

Investigative Block 1 —Residue Disposal Areas (RDAs)

la
1b

lc

RDA 1 - Old Pond
RDA 2 - Brown Mud
RDA 3 - Red Mud

Investigative Block 2 — Gypsum Dike Areas

Investigative Block 3 — Other Areas of Alcoa Activity

3a
3b
3c

Brick Works/Childs Property (area of the former Sinter Plant)
Redevelopment Area (former stockpile area)
Spent Potlining (SPL) Stockpiling Area

Investigative Block 4 — Areas with No Known Alcoa Activities

4a
4b
4c
4d
4e

North Wet Area
Triangle Wet Area
Ball Fields

Berm Wet Area

Active Commercial Area

The distinction between IB-3 and IB-4 is based on review of historical information that provides

knowledge of specific Alcoa operations that occurred in IB-3. Although Alcoa operations may have

occurred in the IB-4 areas, there is little knowledge about the specific activities that may have occurred

there.

3.1.3 Project Phasing

The RI consists of two phases and will provide the data needed to perform the Baseline Risk

Assessments and to prepare the Feasibility Study. The data quality objective process (U.S. EPA, 2000) is

used in each phase to assure that the appropriate data are collected during the RI.
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The objectives of Phase 1 are to:

. Confirm the site conditions and environmental setting,

. Collect, analyze and evaluate samples of soil, surface water, sediment and groundwater to
identify site-related Chemicals of Interest (COls) that will be further characterized in the
RI (as described in Section 3.1.1),

. Determine whether there are COPCs for off-site migration of particulate dust from RDA
surface material, and evaluate the significance of surface dust migration from the RDAs
to off-site areas.

. Assess the potential risk to off-site residents should the mining of gypsum be resumed at
the Site,

. Provide data to support an initial assessment of the feasibility of implementing
presumptive remedies at the site (explained in more detail in Section 3.1.5), and

. Identify whether there are any parts of the Site that are candidates for early or interim
action.

Information collected during Phase 1 will be evaluated, discussed with the agency and used to
identify remaining data gaps that will be addressed in Phase 2. Although the specific details of the Phase
2 R1 activities will flow from the results of the Phase 1 Risk Characterization, and will be confirmed in a
Phase 2 Plan Addendum to be approved by the Agency (this document is shown as a decision node in the
project schedule provided in Appendix B), the general scope of Phase 2 will be to:

. If necessary, reduce the uncertainty in the characterization of risk posed to human and
ecological receptors by releases from former Alcoa operations (e.g., further information
on the nature and extent of contamination found in current or potential exposure
pathways); and

. Provide the additional engineering data needed to assemble and screen remedial
alternatives in the Feasibility Study.

3.1.4 Gypsum Mining

Some of the gypsum produced by the former Alcoa operations and deposited at the Site has been
mined in the recent past. Specifically, the gypsum deposited along the southern and southeastern
boundary of the RDAs has been excavated, processed and transported off-site for commercial reuse.

Considerable quantities of gypsum remain at the Site.
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Based on concerns over the lead content of the gypsum® and the potential for off-site transport of
particulate material during gypsum mining, U.S. EPA stipulates in the AOC that gypsum mining is
suspended until the potential health risks associated with dispersal of particulate dust from the mining
activities are characterized. The technical approach to address this issue (Section 4.5) includes chemical
analysis of the gypsum for lead and other COIs, comparison of the chemical results to risk-based
screening levels, simulation of the off-site impacts by air modeling computer programs, and an

assessment of whether the resumption of gypsum mining is likely to create risk to off-site residents.

Although the goal of the RIFS schedule is to resolve this issue at the end of Phase 1 (see the
Project Schedule in Appendix B), there may be uncertainty in the characterization of risk associated with

such activities that additional data collection and analysis may be required in Phase 2.

3.1.5 Presumptive Remedy

U.S. EPA has prepared a series of guidance documents on the use of *“‘presumptive remedies™ at
certain types of contaminated sites. Presumptive remedies are preferred technologies or response actions
for sites with similar characteristics. Based on review of the evaluation and cleanup activities historically
performed at such sites, the Superfund program has developed presumptive remedies intended to
accelerate the cleanup of certain categories of sites with common characteristics. Use of the presumptive
remedy should streamline remedy selection by narrowing the universe of alternatives considered in the
Feasibility Study. The national administrative record used to develop the presumptive remedy is used to
shorten the screening and detailed analysis steps in the Feasibility Study. Remedy selection is based on

consideration of site-specific factors as well.

There is a presumptive remedy for “metals-in-soils™ sites (EPA 540-F-98-054) based on review
of a diverse array of sites, including mining and milling, smelting, electroplating, chemical and textile
manufacturing and wood treating. Many of the attributes of sites used to develop the metals-in-soils

presumptive remedy are also potentially present at the North Alcoa Site, including:

2 The gypsum area was sampled as part of the CERCLA Redevelopment Report (IEPA, 1999). The concentration of
lead in 5 samples reported from gypsum areas ranged from 716 to 1,500 mg/Kg. The presence of lead in gypsum is
thought to be due to the use of fluorspar ore in the production of hydrofluoric acid at the Acid Plant, which produced
gypsum as a byproduct. The bauxite residue is relatively low in lead (e.g., samples from the bauxite residue disposal
area presented in the same CERCLA Redevelopment Report, range from 7 to 300 mg/Kg.)

3 In the guidance, soils are defined as loose material on the surface and in the subsurface of the earth consisting of
mineral grains and organic materials in varying proportions.
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. A range in metal concentrations from small volumes of potentially principal threat wastes
to large volumes of low-level threat granular material soil;

. Primary contaminants that include lead, arsenic, cadmium, zinc, copper, chromium and
other metals; and

. Contaminant sources that include waste piles, landfills and sludge, including fugitive
emissions.

The U.S. EPA’s presumptive remedy for metals-in-soils sites is:

o “'Type of Contammated Medxa S NTE b Presumptlve Remedy =
Prmc1pal threat materlal (hxghly toxlc or Treatment Reclamatlon/recovery (when
mobile source materials) feasible), or immobilization

Low-level threat material (low to moderate Containment (engineered barriers to contact or
toxicity and relatively immobile) mobilization).

The feasibility of implementing the presumptive remedy for metals-in-soil will be evaluated
d