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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.

J\020209\ESL\N. Alcoa Site RIFS Work Pian\AllSections.doc 1-2


file:///020209/ESL/N
file://Plan/AllSections.doc

July 24, 2003

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

J\020209\ESL\N Alcoa Site RIFS Work Plan\AllSections doc 2-1 -\


file:///020209/ESL/N

July 24, 2003

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

J\020209\ESLAN Alcoa Site RIFS Work Plan\AllSectons.doc 2-7


file://PIan/AnSecuons.doc

July 24, 2003

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
during Phase 1 of the Remedial Investigation. Examples of the presumptive remedy for a potential
principal threat material at the site might be the off-site treatment of discrete accumulations of SPL
(known to be SPL based on process knowledge), which would be treated as listed hazardous waste (K-
088" if it is actively remanaged (e.g., excavated and removed). The Field Sampling Plan (Appendix G-2)
describes the process to prepare and implement the SPL Removal Plan. Potential applications of the
presumptive remedy for low-level threat material could be creation of a vegetated layer over all of the
bauxite residue areas. Although not a principal threat material, gypsum recovery/reuse, if possible
without creating adverse risk to off-site residents, would also be consistent with the philosophy of the

presumptive guidance, as well as U.S. EPA's waste minimization and reuse policies.

If the implementation of a presumptive remedy at the Site appears feasible at the end of the RI

Phase 1, the RI Phase 2 Plan and the Feasibility Study will be prepared to support that process.

3.1.6 Future Site Reuse

Consideration of future site use is a component of both the baseline risk assessment and the

assembly and screening of remedial alternatives under CERCLA. There are various future site reuse

% Spent pot liner, if managed, is classified by U.S. EPA as a listed hazardous waste (K-088) due to the leachability of
cyanide from the carbonaceous portion of the spent lining. There are Land Disposal Restrictions for K-088 waste.
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options for the North Alcoa Site, and the goals and objectives of redevelopment within the City of East

St. Louis community play an important role in the implementation of those options.

As described in Section 2.2.5, most the Site is currently considered suitable for industrial and
commercial applications, but large areas, particularly those owned by the City, remain unused. Also,
there are on-site and nearby recreational areas. Implementation of remediation in a manner that is
consistent with, or possibly encourages, site redevelopment will provide significant benefit to the
community. Examples of such alternatives could be removal or capping of localized contamination areas
between the RDAs and Missouri Avenue, such that the site becomes a better platform for expanded
industrial and/or commercial development along the Missouri Avenue corridor. Use of demolition debris
from the City’s property condemnation program to help bring RDA 1 to closure grade could facilitate the
City’s program as well as the RDA closure. A fully vegetated residue disposal area could be configured
to support ecologic benefits or recreational uses. The area between the RDAs and Lake Drive could be
regraded as part of cleanup activities to provide linkage and recreational access between the ball fields
and Frank Holten State Park.

Selection of actual reuse configurations will be performed after the RIFS data are collected and
evaluated, in concert with other programs and initiatives of the City, but the RIFS technical approach to
data collection presented in this Work Plan is based on the possibility of such future site redevelopment
options. Furthermore, EPA has encouraged the early input on preferred future use to assure that RI data

collection is consistent with future redevelopment objectives.

3.1.7 Institutional Controls

Institutional controls are non-engineered instruments, such as administrative and/or legal controls,
that help to minimize the potential for human exposure to contamination. An institutional control is
currently in place throughout the City of East St. Louis that prohibits the use of groundwater as a potable
supply, except for such uses in existence before the effective date of the ordinance (Ordinance 97-10066,
October 7, 1997). Any person violating the provisions of the ordinance is subject to fines of up to $500
for each violation. Implementation of an RIFS, including performing a baseline risk assessment within an
area subject to such an institutional control requires an understanding of the purpose of the institutional

control, and how such controls could be monitored and enforced.
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The City of East St. Louis ordinance, in recognition of wide-spread contamination of
groundwater from many years of historical industrial operations, was created to protect the safety, health
and welfare of local residents and to provide protective covenants to facilitate the redevelopment and re-
use of property in the City of East St. Louis. The Illinois EPA reviewed the ordinance, as documented in

a Jetter to the City dated February 25, 1998, and concluded that:

“...the ordinance provides an adequate level of restriction necessary to effectively prohibit the
installation and use of new potable water supply wells in the City of East St. Louis are [sic]
required under the language of 35 Ill. Adm. Code 742.1015(a), and is therefore acceptable for
use as an institutional control, provided that the City enters in a separate memorandum of
understanding (MOU) with the Illinois EPA in accordance with Sections 742.1015(a) and (i).”

The MOU between the City and IEPA was completed on June 29, 1998 (Table 3.1.7-1).

U.S. EPA issued draft guidance on February 19, 2003, entitled “Institutional Controls: A Guide to
Implementing, Monitoring and Enforcing Institutional Controls at Superfund, Brownfields, Federal
Facility, UST and RCRA Corrective Action Cleanups”. The guidance states that institutional controls
work by limiting land or resource use and/or providing information that helps modify or guide human
behavior at the site. Concerning the subject of groundwater use restrictions, the guidance states that such

restrictions:

“...commonly involve water use restrictions and well construction and abandonment
requirements. This is a broad category and such restrictions can take a variety of forms
including the establishment of groundwater zones or protection areas; prohibitions or limitations
on certain uses of groundwater in particular areas; capping or closing of wells; and limitations
on the drilling of new wells....Well construction permits can also be utilized as a groundwater
use restriction....These permitting programs may include requirements for well installation;
licensing of well drillers; prohibitions on the drilling of new wells in areas of contamination; and
requirements and controls on the operation of wells...These types of governmental controls also
often have specific administrative processes that need to be completed.” (p.13)

The guidance states that the collective experience with institutional controls demonstrates that no
single approach seems to be effective in ensuring the long-term effectiveness of such controls, but rather
encourages “layering” of controls and information. Potential examples of such layered controls for the
groundwater ordinance in the City of East St. Louis could include community outreach to assure

awareness of the ordinance and creating an administrative process to ensure that water well permit
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applications required by state law are distributed to the East Side Health District, which in turn notifies
the state that a permit cannot be issued. The feasibility of revising the City ordinance to prohibit
consumption of water from existing groundwater wells could also be evaluated, as well as the feasibility
of placing similar groundwater ordinances in neighboring communities southwest of the City in the

vicinity of the North Alcoa Site.

The guidance states that the most critical post-implementation aspect to ensuring the long-term
effectiveness of institutional controls is periodic monitoring. Periodic reviews, including the CERCLA
Five-Year Review, are a good opportunity to verify the status and performance of the institutional control.
Community monitoring of the institutional controls can be fostered through public outreach activities
(e.g., meetings, notices and mailings) to inform nearby residents of the purpose of the controls. Common
enforcement policies include voluntary compliance (“the preferred and fastest approach’), administrative

processes or legal action.

As discussed in Section 3.4, potential risk due to the consumption of groundwater containing
contaminants from the Site would require 1) the presence of contaminants from the Site in groundwater at
concentrations that pose risk, and 2) actual consumption of groundwater. The RI and baseline risk
assessment will evaluate both of these factors. The reliability and durability of the City’s groundwater
ordinance is clearly relevant to the consumption factor. Therefore one of the RI activities will be to
collect data on the status, monitoring and enforcement of the ordinance (Section 4.3), as well as the status

of water wells that predate the creation of the City’s groundwater ordinance.

3.2 Alcoa Analytes

As discussed in Section 1.0, the RIFS addresses potentially hazardous substances associated with
former Alcoa operations at the East St. Louis Works. Review of process knowledge provides information
on the main constituents associated with the raw materials, reagents, products and wastes associated with
the former Alcoa operations. These constituents are referred to as the “Alcoa Analytes”. The purpose of
the Alcoa Analytes is to help identify, or trace, the chemicals derived from the former Alcoa operations

and to provide focus to chemicals characterized during the RIFS effort.

Not all of the Alcoa Analytes are hazardous substances that will be considered in the risk

assessment (e.g., chemicals with low inherent toxicity, such as titanium, or essential nutrients, such as
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calcium, iron, and sodium), but they could serve to help identify exposure areas or pathways that are
influenced by the former operations. Also, not all hazardous substances associated with former Alcoa
operations are listed as an Alcoa Analyte (e.g., depending on exposure pathways at other bauxite refining
facilities, arsenic may be present in concentrations that could pose risk). The collection of 10% of the
Phase 1 RI samples for TAL'/TCL analysis will identify any additional hazardous substances that may be

relevant to the risk assessment and feasibility study (Section 3.1.1).

Based on information presented in Section 2.1, and general process knowledge, the Alcoa

Analytes for the major processes or waste streams are listed below.
Bauxite Refining/Residue Disposal Areas

Al

NaOH

Fe

Si

Ca

Ti

Note: Elements listed above are the primary components of bauxite residue and residue pore
water; however, trace inorganics are also present and will be assessed using existing data and the
modified TAL results. The production of NaOH used limestone, lime and soda ash; residues from former
stockpiles may exist at the North Alcoa Site. Also, coal ash and clinker from coal-fired processes may
have been disposed at the North Alcoa Site. Sulfuric acid used to remove aluminum trihydrate seals in

liquor circulation systems would also have been codisposed with residue.

Fluoride (Acid) Plant

H,SO,

Fluorspar (CaF,)
HF

Gypsum (CaSO,)
Pb

! As discussed at the beginning of Section 4.0, a modified TAL Suite will be measured.
J\020209\ESL\N Alcoa Site RIFS Work Plan\AllSections.doc 3-11


file:///020209/ESL/N
file://PIan/AllSections.doc

July 24, 2003

Sinter Plant

Bauxite residue
Limestone (CaCOs)
Soda ash (N32C03)

Spent Potliner (SPL)

CN

F

Na
PAHs

Miscellaneous or non-process specific

PCBs (unlikely used due to type and age of facility, but will be verified by the RI sampling
program).

33 Existing Chemical Data

Several environmental investigations have been performed at the Site within the past 10 years.
From these investigations, soil, sediment, groundwater and surface water environmental samples have
been collected and analyzed for organic and inorganic parameters. Below is a summary of previous

investigations performed at the Site for which chemical data were obtained:

. CERCLA Redevelopment Assessment, Illinois EPA, 1999. The purpose of this
investigation was to provide prospective land buyers information regarding
environmental conditions at the former Alcoa Site. This Site was identified by the City
of East St. Louis as a potential redevelopment area. During the investigation,
approximately 180 soil samples, and 10 groundwater samples were collected.

. Hydrogeologic Investigation Diesel-Fuel Release, East St. Louis Service Facility,
Burlington Environmental, July 21, 1992. This was a groundwater investigation at the

former Illinois Power Company facility located on the western portion of the Site on 29
Street. Four monitoring wells were installed and sampled during this investigation.

. CERCLA Integrated Site Assessment, lllinois EPA, 1997. This investigation occurred at
the Childs property located on Missouri Avenue, in the southern portion of the Site. The
site investigation was initiated when U.S. EPA placed the site on the CERCLIS in
February 1984. Seven soils samples were collected during this investigation.
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. (No Title), Hllinois EPA, 2002. This dataset was a set of five sediment and four surface
water samples collected from the north wet area along Lake Drive. No report was
associated with this data, but it appears that the samples were collected by Illinois EPA.

. Alcoa Site Phase IT — East St. Louis, Illinois, Applied Research & Development
Laboratory, December 5, 2001. This investigation was prepared for the U.S. Army Corps
of Engineers. This work was also related to the assessment of environmental conditions
for redevelopment purposes. The investigation focused on characterizing the waste
located in the Red Pond (RDA 2) area. A total of 10 soil samples from 5 locations were
collected and analyzed in this investigation.

. U.S. EPA Storage and Retrieval of U.S. Waters Parametric Data (STORET), U.S. EPA,
2002. This data was obtained via an internet query of the U.S. EPA STORET database.
These data include surface water, sediment and tissue data, but were not related to an on-
site investigation. These data were collected in areas surrounding the Site, but not within
the Site boundary.

. Letter Report for Alcoa — East St. Louis, St. Clair County, Hllinois, Ecology and
Environment, Inc., July 5, 2000. Ecology and Environment, Inc. were tasked by the U.S.
EPA to determine the extent of possible contamination in soil related to the former Alcoa
operation on the property. A total of 23 soil samples were collected over various portions
of the Site. NOTE: these data were determined to be unusable due to inadequate
locational information, and were therefore not imported into the MFG database.

Reports containing data from these investigations were obtained by Alcoa and transmitted to
MFG, where they have been reviewed for data quality, and where applicable, entered into a database.
The data pertaining to these previous investigations had varied levels of quality and completeness. For
example, some datasets were of high quality (e.g., IEPA 1997 and 1999) containing accurate spatial
coordinates, copies of lab data sheets, lab QA/QC information, etc. Conversely, some datasets had no
locational information and only summary tables of analytes with results and no qualifiers or lab QA/QC
information. MFG rated the quality and completeness of each dataset on a scale of 1 to 5: 1 indicating the
lowest quality and completeness and 5 indicating the highest quality and completeness (the five data
scales are discussed in detail in the following bullets). The datasets were grouped by each media and
analyte group (e.g., groundwater and metals, soils and organics, etc.). Any data without the minimum
requirements (i.e., rated data quality level 2 or higher) were not of sufficient quality and were not entered
into the database. It should be noted that in order to conservatively identify as many COIs as possible
using existing data, a much lower standard of data quality is applied to the use of the existing site data for
scoping and screening purposes than will be applied through the DQO process for the RI/FS data. The
data assessment process used in identifying data that are adequate for screening purposes is not acceptable
for the level of remedial decision making to be performed with the RUFS data to be collected at the Site.
Many of the existing datasets do not meet the rigorous QA/QC requirements of the U.S. EPA Region V
DQOs per U.S. EPA guidance. The characteristics of the five data levels are:

J\020209\ESL\N. Alcoa Site RIFS Work Plan\AllSections.doc 3-13


file://Plan/AllSections.doc

July 24, 2003

Level 1: Data records having unknown sampling locations, sampling dates, or units of measure
fail to meet the minimum requirements for data completeness, and are considered unusable and
are designated Level 1. The only data not included in the initial screening were those that were
designated Level 1. There was only one Level 1 dataset (Ecology and Environment, 2000) and
these were from a single letter report and represented only 23 soil samples analyzed for 12
metals. The RI program will produce a much more comprehensive data set as input for the
baseline risk assessment.

Level 2: Data records having reasonably known sampling dates, locations, and units of measure,
but unknown sampling or analysis procedures are designated Level 2. These data are considered
screening level data based on the presence of dates, locations, and units but lack of information
regarding the sampling and/or analytical procedures associated with the data. Level 2 datasets
include sufficient information to accurately place the data points on site maps and time-series
charts.

Level 3: Data for which all the requirements of Level 2 have been met and for which acceptable
sampling and analytical procedures were employed, but little or no QA/QC information is
provided, are designated Level 3. These data are considered useable for site characterization,
however their quality cannot be confirmed due to the absence of QA/QC information.

Level 4: Data for which all the requirements of Level 3 have been met and for which supporting
information including field and laboratory QA/QC information has been provided are designated
Level 4. These data may have been evaluated, and qualifiers applied, however, the data review
steps cannot be repeated or verified with the provided summary QA/QC information. These data
are considered fully useable.

Level 5. Data for which all the requirements of Level 4 have been met and for which a complete
laboratory data package has been provided and for which the data quality has been validated are
designated Level 5. These data are considered fully useable unless rejected by the data validation
process needed for the baseline risk assessment.

Of the potential datasets received by MFG (summarized above), six datasets met the minimum

criteria for quality and completeness for the scoping objective and were entered into the database. Table

3.3-1 shows the evaluated data sources and their corresponding data quality scores. Figure 3.3-1 shows

the locations of samples collected on-site during previous investigations.

These data were queried from the database and selectively used in the preliminary ecological and

human health screening process. Specifically, analytical results from surface soil and sediments (0-1 ft

bgs) were compiled and compared with conservative risk-based screening criteria for human health and

ecological receptors to identify COIs for ecological risk assessment and to facilitate scoping of the RI for

the ecological risk assessment. More detailed discussions of the data used in the human health and

ecological screening-level risk assessments are presented in Sections 3.4 and 3.5, respectively.
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34 Human Health Risk Scoping

The human health risk scoping portion of the Work Plan: 1) discusses the objective of risk
assessment in the context of the RIFS process, 2) develops the preliminary conceptual site model for
human receptors, 3) provides a human health screening-level analysis of existing data to identify COIs to
augment the list of Alcoa analytes discussed in Section 3.2, and 4) presents data needs for human health
risk assessment. Data Quality Objectives for the human health risk assessment are summarized in Section
3.7.1, and the general methodologies for conducting the human health risk assessment for the North Alcoa

Site are found in Appendix C.

As discussed in Section 3.1.1, COIs are discussed in the Work Plan as they are the basis for the
analytical program recommended for the RI Phase I investigation. A Phase I risk characterization of the
Phase I data will be performed to assess whether the COI list should be modified and to guide any Phase
2 data collection. Any compound that is carried into the risk assessment after the RI will be defined as a
COPC for human health risk assessment purposes. The objective of the human health risk assessment is
to evaluate the potential impacts of COPCs in environmental media on human receptors so that risk
management is the basis of remedial decisions. Specifically, the risk assessment will address the nature
of COPCs present in environmental media, the pathways of human exposure, and the degree to which the
releases may pose a potential for adverse health effects. It will be a baseline risk assessment; that is, it
will address the potential for adverse human health effects under current and reasonably likely future
conditions in the absence of remediation. Based on the baseline risk assessment and estimates of actual
and potential risks, areas of the site will either be recommended for no further action (if no adverse health

effects are likely), or referred to the feasibility study to determine appropriate remedial alternatives.

The RIFS is the methodology that the Superfund program has established for characterizing the
nature and extent of risks posed by uncontrolled hazardous wastes sites and for developing and evaluating
remedial options. Because it is a risk-based process, it is necessary that risk assessment data needs are
considered throughout the RIFS, from work plan development and project scoping to designing and
implementing remedial actions identified in the Feasibility Study. The risk assessment methodology that
will be used is based on the risk-based approaches described by the U.S. EPA in Risk Assessment
Guidance for Superfund (RAGS), Volume 1, Human Health Evaluation Manual, Part A (U.S. EPA, 1989)

“and various supplemental and associated guidance. This is discussed in greater detail in Appendix C of
the RIFS Work Plan.
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The Sampling and Analysis Plan, which consists of the QAPP and Field Sampling Plan
(Appendices G-1 and G-2, respectively), has been designed to ensure that the data collected during the RI
will be appropriate for quantitative risk assessment. After RI data collection, the existing data and RI data
will be subject to a data evaluation following procedures recommended by U.S. EPA (1992) to ensure that
these data are of adequate quality for quantitative risk assessment and to support risk management
decisions. These include consideration of the following factors: data sources, completeness of
documentation, adequacy of detection limits, and ““data quality indicators” as defined by the U.S. EPA
(1992) guidance. The data quality indicators include: sampling completeness, representativeness of
sampling locations for relevant exposure areas, usability indicated by data validation results (taking into
account considerations of laboratory precision and accuracy), and comparability of data analyzed by
different methods. Data representativeness is one of the most important criteria that must be evaluated
when selecting data for use in the quantitative risk assessment. Representativeness is the extent to which
data characterize potential exposure and hence risks to human health and the environment. Data selected

for use in the quantitative risk assessment will be of overall high quality.

3.4.1 Preliminary Conceptual Site Model

Preliminary Conceptual Site Models (CSMs) have been developed for the different areas of the
site. Each CSM identifies the primary source material for potential release to the environment, migration
to environmental media, potential exposure media, and human receptors. The CSMs will be used to focus
the data collection activities of the RI so that analytical data would support a risk-based analysis and
decision-making process for the site. This section briefly discusses the historic sources, migration
potential, and potential exposure media. Based on the CSM, human health-related data needs are
identified for the RI (Section 4.0), and these are summarized in Section 3.7. The CSM will also be
refined as Rl data are collected/analyzed, and the CSM will be used to develop the exposure assessment

during the risk assessment.

Because of different land uses (historical, current, and likely future) as well as different chemicals
that may be present due to historical processes, the site has been divided into several units, called
Investigative Blocks (IBs) that have somewhat similar characteristics (Section 3.1.2). A CSM has been
developed for each IB.
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3.4.1.1 Source Materials

The COls present at an IB are potentially due to the historical Alcoa operational processes that
were conducted at the area. This information is discussed in greater detail in Section 2.1 of the Work

Plan.

IB-1 Bauxite Residue Disposal Areas (RDAs)

As described earlier in the Work Plan, bauxite residue was generated at the facility during the
refining process of bauxite to make alumina. There are three separate disposal areas within IB-1, but
these are evaluated together in the human health risk screening. Refining bauxite was the primary process
of Alcoa’s East St. Louis Operations. The bauxite residue, which has a distinct color and texture, has
been well-characterized from process knowledge and information from other facilities, as well as limited
soil samples collected at the site. Bauxite residue generally contains, from highest to lowest
concentrations: iron oxide, aluminum oxide, silica oxide, sodium oxide, calcium oxide, and titanium

oxide.

IB-2 Gypsum Areas

In addition to the bauxite residue, gypsum was also a by-product of one of the plant processes at
the former Alcoa facility (i.e., hydrofluoric acid to make anhydrous aluminum fluoride). The waste
gypsum forms into a hard solid mass, and was shaped into dikes to contain residue on the property.

Gypsum primarily consists of calcium sulfate although lead and fluoride are associated with the process.

IB-3  Other Areas of Historical Industrial Activity

Several different operations occurred at the IB-3 area, north of Missouri Ave. At the Brick
Works/Childs Property (IB-3a), a U.S. Government Sinter Plant operated for a short time (approximately
1944 to 1946) to recover additional alumina from clinker and was later used for calcining. At the
Redevelopment Area (IB-3b), industrial activities were not documented, but the area may have contained
industrial lagoons or impoundments based on review of historical aerial photographs (e.g., Figure 2.1.3-
6). Area IB-3c is identified as the Spent Potlining (SPL) Stockpiling Area as some SPL fragments
(carbonaceous material, often with blue staining) have been observed at the surface in this area. While
there are no data for this area, the Alcoa analytes associated with SPL generally are cyanide, fluoride, and
PAHs.
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IB-4  Areas with No Known Historical Activities

Five areas with no known specific historical Alcoa activities will be included in the risk
assessment because of proximity to off-site receptors, and because of an indication that historical process-
related constituents may be present (either visually from historical aerial photographs, or based on
existing environmental data). These areas include: the North Wet Area (IB-4a), the Triangle Wet Area
(IB-4b), the Ball Fields (IB-4c), the Berm Wet Area (IB-4d) and the Active Commercial Area (IB-4e).

3.4.1.2 Migration

A release mechanism describes the process by which a constituent has the potential to migrate
from the source area and/or receiving media to the media contacted by the receptor (except in more
complex situations where there may be several receiving media and release mechanisms). Migration is
dependent on the physicochemical properties of the compound and the physical setting. As such, itis a

necessary part of identifying complete exposure pathways and the CSM.

Currently, the process-related COIs for the different IBs include metals and PAHs. Because of
the physicochemical nature of these compounds, it is anticipated that the potential release mechanisms

and migration pathways for site-related COIs include:

. Particulate dust generation,

. Transport with surface water runoff,

. Leaching to subsurface soils,

. Leaching from subsurface soils to groundwater, and
. Lateral transport in groundwater.

Volatilization of COIs is not anticipated given that the process-related COls are not very volatile.
If excavation of subsurface soils (and if they were determined to be impacted) were to occur in the future,

transport of subsurface contaminants in fugitive dust could occur, as well.
“Dusting” (or particulate dust generation) has been observed at the site. This is consistent with
the fine-grained, dispersible nature of bauxite residue. The gypsum materials, on the other hand, are

indurated and are not likely to disperse via wind entrainment in the undisturbed condition. Exposed

JA\020209\ESL\N. Alcoa Site RIFS Work Plan\AliSections.doc 3-18



July 24, 2003

surface soils elsewhere at the site may be transported via fugitive dust generation although it is likely to

be insignificant.

Transport of constituents from surface soils with surface water runoff is generally a pathway that
is considered when assessing exposure. However, initial reconnaissance indicates that surface migration
may occur within the former Alcoa property, but there do not appear to be surface migration pathways
from the Site to off-site areas. A visual survey and review of a detailing topographic map will be used to

identify whether there are any appropriate monitoring locations for the surface water transport pathway.

At this time, it is unknown if vertical migration of site-related constituents has occurred because
there are limited existing data for much of the site. The RI will collect data to assess potential risk to
construction workers that may excavate subsurface soils. Section 4.3 discusses the approach that will be
used to evaluate the potential for leaching of constituents in soil to groundwater using soil data collected
during the RI. Any COIs measured in soil at concentrations that could pose risk to groundwater will also

be measured in groundwater, which will address the lateral transport migration pathway.

3.4.1.3 Potential Exposure Media

Exposure media are the materials that a receptor may contact. It should be noted that for some
scenarios with direct contact, the exposure media can also be the receiving media. In the context of the

preliminary CSM, the potential exposure media are:

. Soil,

. Air (on-site and off-site),

. Surface Water and Sediment, and
. Groundwater.

wn
(=}
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P

The surface soil data for the IBs with existing environmental data as well as what is known about
site use (both current and future) suggest that on-site soils constitute a potential exposure media for on-

site (via direct contact) and off-site (via fugitive dust generation) receptors.
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The only potentially complete direct pathway to human receptors via releases to air is fugitive
dust generation. Fugitive dust can be generated when dry residue from the impoundment areas or surface
soil from elsewhere on the Site become resuspended in the air by wind action. Fugitive dust generation
from areas outside the impoundments, while it may occur, is probably insignificant given the vegetated
cover for much of the area. It is unlikely that fugitive dust generation would occur at the Gypsum Dikes,
unless active mining is occurring. The saturated conditions in the North and Triangle Wet Areas and the
vegetation in the Ball Fields will preclude significant dust generation. Fugitive dust generation during
ambient conditions will be evaluated for the RDAs and the Gypsum Dike Areas (as is, and under mining

conditions).

Surface Water and Sediments

Site reconnaissance did not indicate that off-site human receptors currently access surface water
at the residue areas nor is it likely that on-site receptors routinely or frequently contact this surface water
and/or associated sediments. Surface water and/or sediment at the North Wet Area may be contacted by
off-site receptors since they are at the periphery of the site and near public access roads. The conduct of
the RIFS (e.g., site access improvements) may encourage more trespassers also. Therefore, the human
health risk assessment will address incidental contact with ponded surface water as a potential exposure
media. Specifically, the standing water adjacent to Lake Avenue (IB-4a) and ponded surface water on the
RDAs (IB-1a, -1b, and -1C) will be evaluated.

Groundwater

Potential exposure pathways for COIs (if present) in groundwater include ingestion of
groundwater from potable water wells downgradient (generally westward) of the Site, and exposure to
surface water and sediments contacted by groundwater flowing downgradient from the Site. Potential
risk due to the ingestion of groundwater requires (1) the use of water wells as a potable water supply, and
(2) the presence of COlIs above risk-based criteria in the groundwater being consumed. Exposure to
surface water and sediments that receive groundwater flow from the Site also requires concentrations in
groundwater above risk-based criteria. The RI will collect data to assess whether groundwater is an

exposure media for these receptors (Section 4.3).
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3.4.1.4 Land Use, Potential Receptors, and Exposure Pathways

The preliminary CSM identifies exposure pathways for potentially complete pathways at the site
and describes the process or mechanism by which human receptors may reasonably come into contact
with site-related constituents. Exposure pathways are dependent on current and future land use. An

exposure pathway is defined by four elements (USEPA, 1989):

. A source material and mechanism of constituent release to the environment;

. An environmental migration or transport medium (e.g., soil, air) for the released
constituents;

. A point of potential human contact with the medium of interest (e.g., potential exposure

media such as soil or air); and

. An exposure route (e.g., ingestion, dermal contact, or inhalation) at the contact point.

An exposure pathway is considered "complete” if all elements are present. If complete and
significant, these pathways will be quantitatively evaluated in the baseline human health risk assessment.
Information related to complete exposure pathways has been used to help guide the data collection effort
for the RI to ensure that data are collected to sufficiently enable risk-based decision making for the site.

Figures 3.4.1-1 through 3.4.1-5 contain the preliminary CSMs for IB-1 through IB-4. It should

be noted that the preliminary CSMs are likely to be further refined after RI data collection occurs and

prior to conducting the risk assessment.

3.4.14.1 Land Use

Current On-Site

Current on-site land use is described and mapped in Section 2.2.5. In summary, on-site use is

primarily active and inactive industrial/commercial. There is minimal evidence of trespassing.
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Current Off-Site

As described in Section 2.2.5, the use of surrounding properties is as follows: industrial to the
south, across Missouri Avenue; residential to the north and west; and recreational to the east (Frank

Holten State Park). The closest residential area is adjacent to the northern portion of the site.

Future On-Site

The City of East St. Louis and community groups would like to see portions of the property
redeveloped for industrial or commercial use. There is also the revenue generating option of recovering
gypsum for resale from the Gypsum Dike Areas of the Site, if mining can occur without adverse impact.
A metals-in-soil presumptive remedy for IB-1 would include establishing cover on the RDAs.
Redevelopment of areas of the Site for recreational purposes is also a possible future land use. Future

residential use of the site is not part of any redevelopment concept for the property.

Future Off-Site

Future off-site land use is assumed to remain the same as the baseline condition as current off-site

scenarios are already the most conservative (i.e., the closest, downwind area from the site is residential).

Current and Future Groundwater Use On- and Off-Site

The RI program will provide the information needed to address such use in the CSM.

3.4.14.2 Receptor Identification

Under current conditions, the only on-site receptors are industrial worker receptors at the Brick
Works/Childs Property, the properties in the northwest comer of the Site (IB-4¢), and any city workers
that might perform maintenance activities such as mowing at the Ball Fields. There is little to no
evidence of trespassing at the site. However, the conduct of the RIFS (e.g., site access improvements)
may encourage more trespassers over the next two years. Therefore, a trespasser scenario will be
evaluated for currently inactive areas of the Site (i.e., all areas except IB 4c - the Ball Fields and IB 4e -

the Active Commercial Area). Current off-site receptors are residential receptors. Off-site industrial
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worker receptors to the south of the site may contact fugitive dust emission from the site, but their
exposure would be less than nearby residential receptors given the increased exposure frequency and

duration of residents.

If redevelopment of the property occurs, future on-site receptors are construction workers during
redevelopment for all IBs and industrial/commercial following redevelopment of the area between the
RDAs and Missouri Avenue. Gypsum mining of the dike materials is a potential scenario specific for that
area of the site. It should be noted that IB-3c, the SPL stockpiling area, is being evaluated in the RI for
waste characterization and remediation, and, if identified as waste, this material will be properly disposed
of off-site. The waste characterization and remediation activities planned for the SPL stockpiling area are

described in Section 2.5.5 of Appendix G-2 (Field Sampling Plan).

Future scenarios for off-site are assumed to be the same as for current conditions (i.e., off-site
residential scenario). The future residential scenario will vary from the current in that two of the possible
on-site scenarios (construction excavation and gypsum mining) would temporarily generate a higher
degree of particulate emissions. Furthermore, gypsum mining would generate dust from materials that

would not be available for the inhalation pathway unless pulverized.

The following table summarizes the receptors that will be evaluated for each IB. The X denotes

which receptor will be evaluated for each IB.
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Investigative
Block - -

- i:.'_Cl;rr'e:ilt S

OnSite
Maipté'_nm'u;e
.- Worker. -

1. Future

Current/.

.Off-Site
Reésident

. On-Site””" | .
| Industrial/ | -

Commercial:

. Worker -

: Futare™ . ™

On:Site - -
’ Cdnstru'ct‘io_ii_
/. Worker, : °

CCurrent/! | i
Future.. ‘|- Future .
(Dll'Site1 ’
‘Recreational

""" Future-..

[

On:Sité: -
Trespasser

1 —Residue
Disposal Area
(RDA)

X

X

X

X

2 — Gypsum
Areas

X

3 — Other Areas of Alcoa Activity

3a — Brick
Works

3b-
Redevelopment
Area

3c -~ SPL
Stockpile Area
(will be
remediated to
remove waste
materials, if
identified)

4 — Areas with No Known Alcoa Activities

4a — North
Boundary Area

4b — Triangle
Boundary Area

4c — Ball Fields

4d — Berm Wet
Area

4e — Active
Commercial
Area

Notes:

The only current recreational receptor is at the Ballfields. All other recreational receptors are under future possible conditions.

3.4.1.4.3 Potentially Complete and Significant Exposure Pathways

This section refers to Figures 3.4.1-1 through 3.4.1-5. The following incidental ingestion of and

dermal contact with constituents in soil represents potentially complete exposure pathways for the IBs

with impacted or likely-impacted surface soil and a current or future receptor at the area. Wind-

generation of and subsequent inhalation of particulate dust provides a potentially complete exposure
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pathway for receptors downwind of IB-1 (the RDAs), IB-2 - the Gypsum Dike Areas (if future mining
activities were to occur), and IB-3 - the Other Areas of Historical Industrial Activities (only if future
construction activities were to occur). If the RI data identify COPCs in IB-4c soil, then the particulate
inhalation pathway would be complete for this area, as well. Particulate dust generated from the Site may
disperse to off-site areas and be deposited to off-site surface soil (at what would be expected to be much
lower concentrations than on-site soils) and be available for incidental ingestion and dermal contact in
this medium. Finally, off-site residential receptors may contact site-related constituents that laterally
migrate in groundwater or from groundwater to the Mississippi River water and sediments. The potential
significance of the groundwater pathway will be evaluated in the Phase I RI, and the methods for doing
this are discussed in Section 4.3. The Phase I results will be used to decide whether the groundwater to
surface water pathway warrants evaluation in Phase II of the RI. In the interim, the groundwater exposure

pathways are shown as potentially complete in Figures 3.4.1-1 through 3.4.1-5.

34.2 Preliminary Human Health Risk Screen — Identifying COIs

To determine the COIs based on existing data, soil data from the CERCLA Redevelopment
Report (IEPA, 1999), the CERCLA Integrated Site Assessment Report (IEPA, 1997), and the Alcoa site
Phase I Report (Applied Research & Development Laboratory, 2001) were compared with conservative
human health screening levels. For the human health risk-based screening, samples collected from the 0-
1 ft interval were selected because these can be categorized as “surface soils” that would be most readily
available for on-site contact and for off-site migration of wind-generated particles. In IB-3b
(Redevelopment Area), 68 surface soil samples (0-1 ft bgs) were collected during an IEPA investigation
(IEPA, 1999). Several other samples were collected from IB-1 — the RDAs and from the gypsum areas
(IB-2). The IEPA (1999) samples were analyzed for metals, volatiles (VOCs), semivolatiles (SVOCs),
pesticides, and polychlorinated biphenyls (PCBs). Four additional surface soil samples were collected
from IB-1 (ARDL, 2001), and analyzed for metals only. A small dataset was also available for the Childs
Property (IB-3a) in the southeastern portion of the Site (IEPA, 1997). This dataset included eight surface
soil samples, and these samples were analyzed for metals, VOCs, SVOCs, and pesticides/PCBs. It should
be noted that no data are available for IB-4c — Ball Fields or IB4e ~ the Active Commercial Area. There

are also no data to characterize IB-3c — the SPL Stockpile Area; however, as noted previously, this area
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will be remediated to remove the waste material’, and will not be included in the baseline risk assessment

in its current configuration.

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 generation and 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. However, current and future on-site land use is not, nor is expected to be, residential as the
property is zoned industrial. Much of the property is currently in disuse, and possible future use of the
property would be industrial or commercial following redevelopment. It is also probable that future land
use will be industrial/commercial, not residential. While residential RBCs are conservatively used in the
preliminary risk screening, it should be noted that industrial RBCs generally will be used for identifying
COPC:s for on-site receptors when the baseline risk assessment is conducted. Refer to Appendix C for the

proposed methods for conducting the baseline risk assessment.

3.4.3 Human Health COIs

Table 3.4.3-1 presents the maximum detected concentrations of analytes that were detected in any
surface soil sample and the USEPA Region I residential RBCs for soil for these detected constituents.
Constituents with maximum detected concentrations that exceed their respective RBCs are highlighted in
Table 3.4.3-1. Many of these are identified as COls, but others were qualitatively evaluated further on the
basis of factors such as inherent toxicity, frequency of detection, and whether they are likely related to

anthropogenic background rather than historic Alcoa process/operations on-site.

A number of analytes do not have risk-based human health screening criteria because they have
low inherent toxicity. This includes calcium, magnesium, sodium, and potassium, which were measured
at the site at varying concentrations. Iron also was measured in several soil samples in excess of the

conservative, residential RBC, but it should be noted that iron was not measured at concentrations that

5 The waste characterization and remediation activities planned for the SPL stockpiling area are described in Section
2.5.5 of Appendix G-2 (Field Sampling Plan).
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exceeded the industrial worker RBC, which is more applicable for potential on-site exposure scenarios.
Calcium, iron and sodium were identified as process-related. However, U.S. EPA (1989) considers all of
. these compounds essential nutrients and provides a rationale for eliminating them from further evaluation.

Because of the reasons listed above, these compounds are not included as COls.

Although there were slight exceedances of the residential RBC for the results of two chlorinated
hydrocarbon pesticides (dieldren and toxaphene), these are not identified as COIs for the following
reasons. First, pesticides are not process-related nor historical Alcoa Analytes for the site. Second, only a
small proportion of the dieldren and toxaphene results (i.e., 2 samples out of 71 and 1 sample out of 18,
respectively) slightly exceed the Residential Soil RBCs for these chemicals. None of the results exceed
the industrial soil RBCs, which is a realistic land use for the property. Furthermore, chlorinated
pesticides are ubiquitous in the environment at low concentrations such as those measured in site samples,

especially in urban settings where they are used for pest control and vegetation management.

Bis (2-ethylhexyl) phthalate was measured in one of fifteen samples collected at the Brick Works
(IB-3a) in excess of the human health screening criteria. Many of the samples, however, showed
phthalates present at low levels. USEPA (1989, 1999) considers phthalate esters (among a handful of
other organic constituents) to be "common laboratory contaminants,”" and their presence in the analytical
results may well be a result of the laboratory rather than the site. Furthermore, phthalates were not used
for any of the site operations. Since the 1980s, the use of phthalates has increased dramatically and, as
such, they are commonly found in air, soil, sediments, surface water and food products. Therefore,
phthalates will not be included as COIs at the site for the following reasons. The facility ceased
operations before phthalates were commonly used in manufacturing; there is no record of use of
phthalates at the site; phthalates are considered by USEPA to be common laboratory contaminants;
and they are ubiquitous to the environment It should be noted, however, that this class of compounds
will be included in TCL analysis proposed for 10% of the site samples. Special care will be taken to
evaluate phthalate ester analytical results with respect to corresponding laboratory and trip blanks, and
USEPA protocols will be used to qualify a phthalate result as "blank contamination” if the sample result
is <10x the blank result for these constituents (USEPA, 1989; 1999).

Aroclor 1260, a specific mixture of PCBs, was measured in one of fifteen samples collected at the
Brick Works in excess of human health screening criteria. The maximum measured concentration was
3.5 mg/kg; however, most of the 70+ samples included in the preliminary risk screening showed no

detectable PCBs (Table 3.4.3-1), and those that had detectable PCBs were at concentrations below the
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residential RBC. Therefore, there is a very low frequency of detection of PCBs in the existing analytical
soil data. Furthermore, these are unlikely to be process- or operation-related constituents from the former
Alcoa operations. PCBs were produced commercially in the United States from 1929 until 1977 and used
in capacitors, transformers, hydraulic fluids, plasticizers, adhesives, paints, flame retardants, etc. All
power generated at the site, prior to ceasing operations in the 1960s was by coal or gas fired power
generation. There are no known operations at the site that used or generated PCBs or PCB-containing
products. In addition, studies show that soils in urban areas had detected concentrations of PCBs ranging
from 0.02 to 11.94 mg/kg (ATSDR, 1998), which is somewhat consistent with the samples collected at
the site. Because of these reasons, PCBs will not be included as a COI for the site. It should be noted,
however, that this class of compounds would be included in TCL analysis proposed for 10% of the site

samples.

3.4.3.1 Summary List of Human Health COls

In summary, on the basis of the preliminary human health screening process, the following

constituents were identified as COIs for human health at one or more Investigative Block:

Aluminum, antimony, arsenic, barium, cadmium, chromium, copper, cyanide, lead, manganese,
mercury, nickel, silver, thallium, vanadium, zinc, and carcinogenic PAHs: [benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene].

Additionally, process knowledge adds the following Alcoa analytes as COIs potentially for

human health:

Aluminum, cyanide, and fluoride.

Analytical requirements for each IB will be based on the COIs specific for that IB (i.e., for a
given IB, the analyte list may be a subset of the complete list of COlIs).

J\020209\ESL\N Alcoa Site RIFS Work Plan\AllSections doc 3-28



July 24, 2003

3.4.4 Identification of Data Needs for Human Health Risk Assessment

Based on the CSMs for the different Investigative Blocks, the following human health risk
assessment data needs are identified for each investigative block. The number of samples proposed and

sampling methods are presented in the Sampling and Analysis Plan (Appendix G-2).

3.44.1 1IB-1: The RDAs

Current/Future Off-site Residential Exposure to Wind-Generated Particulates

. Surface soil samples (0-2 ft) per areas of dispersible materials within IB-1a, IB-1b, and
IB-1c.

. Analytical needs per screening HHRA and process-related COlISs: all samples analyzed for
Al, As, Cr, V, and Pb.

. Additional analytical requirements: 10% of samples also analyzed for TCL'/TAL list.

. Minimum of 5 samples of dispersible material also analyzed for percent silt and moisture

content, to provide site-specific data for the emissions/dispersion modeling.

Future “Construction” Worker (Presumptive Remedy: including grading and revegetating RDAs)

. Surface soil samples (same as those used for off-site migration of particulates).

. Subsurface soil samples (2-10 ft bgs).

. Additional samples from each of current wet areas and vegetated areas.

. Analytical needs per screening HHRA and Process COIs: all samples analyzed for As,
Cr, V, and Pb.

. Additional analytical requirements: 10% of samples also analyzed for TALY/TCL list.

3.4.4.2 1B-2: Gypsum Dikes

Current/Future Off-site Residential Exposure to Wind-Generated Particulates

. Randomly located surface samples (0-1 ft bgs) of gypsum.

. Analytical needs per screening HHRA.: all characterization samples analyzed for Pb.

! As discussed at the beginning of Section 4.0, a modified TAL Suite will be measured.
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Additional analytical requirements: 10% of samples analyzed for TCL'/TAL.

Minimum of 5 samples of gypsum material also analyzed for percent silt and moisture
content, to provide site-specific data for the emissions/dispersion modeling.

Future Gypsum Mining Scenario: Off-site Residential Exposure to Particulates Generated

through Mining Activities

3.4.4.3

Randomly located surface samples (0-1 ft bgs) of gypsum material (same samples as for
first scenario).

Additional gypsum material samples, randomly located areally and vertically.
Analytical needs per screening HHRA: all characterization samples analyzed for Pb.

Additional analytical requirements: 10% of samples also analyzed for TAL'/TCL list.

IB-3: Other Areas of Historical Industrial Activity

Current/Future Industrial Worker

Surface soil samples (0-1 ft bgs) from area IB-3a.
Surface soil samples (0-2 ft bgs) from area IB-3b.
No Phase I risk-assessment data needs for IB-3¢ because area will be remediated.

Analytical needs per screening HHRA and Process COIs: Al, As, Cd, Cr, Cu, CN, F, Pb,
Sb, V, Zn, PAHs.

Minimum of 5 samples of gypsum material also analyzed for percent silt and moisture
content.

Future Construction Worker

Surface soil samples (0-1 ft bgs) from area'IB-3a.

Surface soil samples (0-2 ft bgs) from area IB-3b.

Subsurface soil samples (discrete intervals within 1-10 ft bgs) from area.
Subsurface soil samples (discrete intervals within 2-10ft bgs) from area 3a.

No Phase I risk-assessment data needs for IB-3c because area will be remediated.

Analytical needs per screening HHRA and Process COlIs: Al, As, Cd, Cr, Cu, CN, F, Pb,
Sb, V, Zn, PAHs.
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3.4.44 1B-4: Areas with No Known Historical Activities
Current/Future On-site Maintenance Worker (IB-4c, for human health)

. Surface samples from IB-4c.
. No available data, so analytical needs for TAL'/TCL.

Current/Future Local Recreational Receptor (IB-4¢, for human health)

. Surface samples from IB-4c.
. No available data, so analytical needs for TAL'/TCL.

Current/Future Industrial/Commercial Worker (IB-4e, for human health)
. None (The working areas are currently paved).
Future Construction Worker (IB-4e, for human health)

. Subsurface soil samples (below pavement to 10 ft bgs) from IB-4e.
. No available data, so analytical needs for TAL'/TCL.

35 Ecological Risk Scoping

The AOC/SOW for the Site indicates that an Ecological Risk Assessment (ERA) is necessary.
The SOW indicates that the ERA process for the Site should follow the U.S. EPA Ecological Risk
Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments
(U.S. EPA, 1997). The guidance proposes an 8-step approach for conducting a scientifically defensible
ERA:

1) Screening-Level Problem Formulation and Ecological Effects Evaluation
2) Screening-Level Preliminary Exposure Estimate and Risk Calculation
3) Baseline Risk Assessment Problem Formulation

I As discussed at the beginning of Section 4.0, a modified TAL Suite will be measured.
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4) Study Design and Data Quality Objectives

5) Field Verification of Sampling Design

6) Site Investigation and Analysis of Exposure and Effects
i) Risk Characterization

8) Risk Management

Briefly, steps 1 and 2 of the process are essentially scoping phases of the ERA in which existing
information is reviewed to help determine the ecological components that are potentially at risk, the
chemicals of potential ecological concern (COPECs), and the transport and exposure pathways that are
important to the ERA. This process is conducted using conservative (i.e., screening-level) assumptions to
avoid underestimating risk or omitting receptors or chemicals of concern. Step 3 of the process is the
Baseline Problem Formulation. The Baseline Problem Formulation (Appendix D) uses the results of the
steps 1 and 2 to identify methods for risk analysis and characterization, resulting in the identification of
ERA data needs for the RIFS. Steps 1-7 of the process include formalization of data collection plans, and
the implementation of the risk analysis and characterization steps. Risk Management activities of Step 8
are largely outside the scope of the Risk Assessment, but certain aspects were considered in developing
the Work Plan.

3.5.1 Preliminary Problem Formulation

The purpose of this section is to present information associated with the screening-level
ecological risk assessment (SLERA) that represents Steps 1 and 2 of the U.S. EPA guidance. A
preliminary SLERA, including the preliminary problem formulation, was conducted using several
datasets collected since the closure of the Alcoa facility (Section 3.3). The results of the SLERA have
been discussed by the Risk Managers at the Site who have determined that further analysis of potential

ecological risk at the Site is warranted.

3.5.1.1 Environmental Setting

The Site lies within the American Bottoms region of the Mississippi River floodplain. Historical
maps of the area show that much of the Site is located in the former Pittsburgh Lake, a remnant oxbow
lake of the Mississippi River. Through on-site operations, the oxbow lake has been filled in creating the
Site setting that is present today.
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Zambrana Inc. (1999) conducted a biological analysis that included a preliminary identification of
wet habitats, vegetative cover, and habitat quality at the Site. This report describes the Site as a mixture
of waste impoundments and former industrial areas that have developed some ecological habitat since the

closure of the facility several decades earlier.

The types of cover that exist at the Site include:

. Open water;

. Exposed soil;

. Wet areas;

. Upland forest;

. Successional meadows;
. Old field habitat; and

. Open land.

Figure 3.5.1-1 shows a general map of the potential habitat types currently found at the Site as
determined in part by Zambrana Inc. (1999), site reconnaissance and a review of aerial photography. The
upland forests at the Site are generally open, early to mid-successional woodlands interspersed with
shrub/scrub habitat and open or grassy areas. Species such as the sycamore, Siberian elm, and
cottonwood dominate the over story. Bush honeysuckle, and goldenrod species dominate the under story.
Wet habitats at the Site are dominated primarily by Phragmites sp. and soft bulrush with some narrow-

leaved cattails present in several areas.

Multiple species of birds and mammals utilize the Site as feeding grounds within their larger
home range or as their home territories (small species with limited home ranges). Of particular note are
two species of semi-aquatic avian predators, the black-crowned night heron and the little blue heron.
Both of these state species of special concemn are know to roost in the nearby Allorton Rookery, but
neither has been observed on-site (Zambrana, 1999). In general, the Site provides marginal quality

habitat to those wildlife species that may use it for feeding or as a loafing area.
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3.5.1.2 Potentially Complete Exposure Pathways

Complete exposure pathways are used to evaluate the exposure potential as well as the risk of
direct effects on ecosystem components. In order for an exposure pathway to be considered complete, it

must meet all of the following four criteria (U.S. EPA, 1997):

1) A source of the contaminant must be present or must have been present in the past.

2) A mechanism for transport of the contaminant from the source must be present.

3) A potential point of contact between the receptor and the contaminant must be available.
4) A route of exposure from the contact point to the receptor must be present.

Exposure pathways can only be considered complete if all of these criteria are met. If one or
more of the criteria are not met, there is no mechanism for exposure of the receptor to the contaminant.

Potentially complete pathways used in the wildlife risk analysis are shown in Figure 3.5.1.2-1.

In general, ecological receptors can be exposed to chemical stressors through direct exposure to
abiotic media, or through ingestion of forage or prey that have accumulated contaminants. Exposure
routes are the mechanisms by which a chemical may enter an individual receptor’s body. Possible

exposure routes include:

. Absorption across external body surfaces such as cell membrane, skin, integument, or
cuticle from air, soil, or water. Absorption is not likely to be a major component of the
total exposure to wildlife and, therefore, will not be evaluated quantitatively in the
wildlife risk analysis.

. Ingestion including direct ingestion of food and incidental ingestion of soils, sediments,
or water along with food.

The exposure of wildlife to COlIs in soil by dermal contact (via absorption) is likely to be small
due to barriers of fur, feathers, and epidermis. Likewise, since volatile organic chemicals are not
expected to be COIs at the Site, and due to the uncertain nature of assessing inhalation risk to ecological
receptors, inhalation of particulate forms of COIs is unlikely to be as important an exposure pathway as
ingestion of contaminated materials at the Site. Thus, the ERA will focus on the ingestion pathways as

the primary exposure pathway for terrestrial vertebrates.
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3.5.2 Screening Level Ecological Risk Assessment

The screening-level exposure and risk calculation corresponds to Step 2 of the U.S. EPA (1997)

guidance. Step 2 includes an assessment of potential ecotoxicity of stressors based on the information

available prior to performing the SLERA. The result of Step 2 is a decision on whether additional

ecological risk evaluation is necessary. More specifically, the SLERA is intended to support the
following decisions (U.S. EPA, 1997):

Or

Or

Available information is adequate to conclude there is no need for remediation at the Site
on the basis of ecological risk.

Data are adequate to indicate that risks may not be negligible and further assessment of
potential ecological risks is warranted.

Available data are not adequate to determine that risks are negligible and more evaluation
is necessary to determine the need for further action.

Data that were available prior to the SLERA could not be used to show de minimus ecological

risk at the Site, nor were there sufficient data in all areas of the Site to rule out the need for further data

collection. These conclusion are based on the following:

Potentially complete exposure pathways for COIs related to the processes used on-site
exist between the soil/sediment, bauxite residues, and surface water and terrestrial
ecological receptors.

Screening-level analytical data available for use in the SLERA indicated that several
COIs were present at concentrations that exceed highly conservative risk screening
levels.

Data gaps are present in several areas of the Site.

This information indicates that the potential for risks to ecological receptors cannot be eliminated

at the Site based on the currently available data. Therefore, further characterization of ecological risks at

the Site appears to be necessary to more accurately predict the risks to ecological receptors utilizing the

areas of suitable habitat at the Site. A thorough discussion of the results of the SLERA are presented in

Appendix D.
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3.5.3 Constituents of Potential Ecological Concern (COPECs)

Identification of COPECs for the ERA was based primarily on exceedances of risk-based criteria
in the SLERA by maximum soil and sediment COI concentrations in each Investigative Block (IB). The
SLERA was completed for the potentially complete exposure pathways discussed in the screening-level
problem formulation. The numerical results of the SLERA are discussed in detail in Appendix D. In
general, most of the metals analyzed in the various datasets used in the SLERA exceeded at least one soil

screening level (SSL) in at least one IB. The COPECs proposed for inclusion in the ERA are:

. Upland Habitats

- Aluminum
- Antimony
- Arsenic

- Barium

- Cadmium
- Chromium
- Cobalt

- Copper

- Cyanide

- Lead

- Manganese
- Mercury

- Selenium
- Silver

- Thallium

- Vanadium
- Zinc

. Wet Areas

- Aluminum

- Antimony

- Arsenic

- Barium

- Chromium

- Cobalt

- Cyanide

- Lead

- Manganese

- Selenium
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- Thallium
- Vanadium
- Zinc

Calcium, iron, magnesium, and potassium were excluded from SLERA analyses due to their

abundance in crustal materials and their general lack of toxicity.

Bis (2-ethylhexyl) phthalate and several additional organic phthalates were measured in excess of
their ecological screening criteria (di-n-butylphthalate, di-n-octylphthalate). Many of the samples,
however, showed phthalates present at low levels. U.S. EPA (1988, 1989) considers phthalate esters
(among a handful of other organic constituents) to be "common laboratory contaminants,”" and their
presence in the analytical results may well be a result of the laboratory rather than the site. Furthermore,
phthalates do not appear to have been used in any of the former Alcoa operations. Since the 1980s, the
use of phthalates has increased dramatically and, as such, they are commonly found in air, soil, sediments,
surface water and food products. Therefore, phthalates were not included as COPECs at the site for the
following reasons: The facility ceased operations before phthalates were commonly used in
manufacturing; there is no record of use of phthalates at the site, phthalates are considered by U.S. EPA to

be common laboratory contaminants, and they are ubiquitous to the environment

Several organic pesticides were also detected in the Brick Works Investigative Block at
concentrations that resulted in SHQs that were slightly greater than 1.0. However, organic pesticides
were never manufactured on-site and likely represent typical soil concentrations of these pesticides in
urban areas such as the Site. In addition, the low level detections (<0.02 mg/kg) and lack of reliable
uptake factor information suggest that the SSLs for the organic pesticide compounds may be overly
conservative. For these reasons, organic pesticides were not included as COPECs for the baseline

problem formulation at the site.

Finally, PCBs, specifically aroclor 1260 and aroclor 1254, were measured in two of fifteen
samples collected at the Brick Works in excess of the SSLs. PCBs were produced commercially in the
United States from 1929 until 1977 and used in capacitors, transformers, hydraulic fluids, plasticizers,
adhesives, paints, flame retardants, etc. All power generated at the site, prior to ceasing operations in the
1960s was by coal or gas fired power generation. There are no known operations at the site that used or
generated PCBs or PCB-containing products or oils. In addition, studies show that soils in urban areas

had detected concentrations of PCBs ranging from 0.02 to 11.94 mg/kg (ATSDR, 1998), which is

J\020209\ESLAN Alcoa Site RIFS Work Plan\AliSections.doc 3-37



July 24, 2003

somewhat consistent with the samples collected at the site. Because of these reasons, PCBs were not
included as a COPEC for the site (but will be included in the TCL scans during Phase 1).

3.5.4 Baseline Problem Formulation

The Baseline Risk Assessment Problem Formulation is Step 3 of the U.S. EPA ERA guidance.
The objective of this step is to plan for further risk analysis based on the results of the SLERA. The

Baseline Problem Formulation is presented in detail in Appendix D of this document.

3.5.4.1 Goals and Objectives

In general, the Baseline Problem Formulation has three main objectives: 1) Outline the goals and
objectives for the Baseline Ecological Risk Assessment (BERA) 2) Identify the management goals for the
ecology of the Site and 3) Identify the risk management decisions that the BERA will be used to support.

The goals and objectives were developed according to U.S. EPA guidance on conducting ERAs
(U.S. EPA 1997, 1998) and the Data Quality Objectives (DQO) process (U.S. EPA, 2000). U.S. EPA
prescribes the development of goals, objectives, and data needs for BERAs through the identification of
risk management goals, assessment endpoints, risk questions, and risk measures to be used in the baseline
risk analysis. Management goals define the broad objectives of the ecological risk management on which
the BERA is based.

Assessment endpoints are explicit expressions of the ecological resource to be protected (U.S.
EPA 1997, 1998) and provide the focus for the BERA. Identification of assessment endpoints is
necessary to focus the BERA on ecologically relevant receptors, rather than attempt to evaluate risks to
all potentially affected receptors. Assessment endpoints should be consistent with management policy

goals and ecological values for the Site.

Risk questions, as defined by U.S. EPA (1997), are the questions the BERA will attempt to
answer regarding whether or not assessment endpoints have been adversely affected by exposure to
COPECs. They form the basis for identifying the specific analyses to be conducted and the data needs to
perform the analysis. In some cases, risk questions may be stated as risk hypotheses (U.S. EPA, 1998),
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which form the basis for identifying the specific analysis to be performed. Evaluation of risk hypotheses
is not equivalent to formal statistical tests of null hypotheses (U.S. EPA, 1998).

Assessment endpoints and risk questions/hypotheses are used to identify the types of measures

needed to perform the BERA. Two types of measures will be used in the ERA:

. Measures of exposure - measures that describe the location and concentration of COPECs
in abiotic and biotic media that can be used to estimate exposure of receptors.

. Measures of effects - measurement of changes in an attribute of the assessment endpoint
in response to exposure.

As noted previously, the baseline problem formulation process is similar to the DQO process.
However, the components of the DQO process require that a priori identification of decision rules and
statistically based decision criteria in the form of SSLs are not always applicable to risk hypotheses used
in the BERA (U.S. EPA, 1998). Decision criteria were used in the SLERA. Such binary decisions are not
applicable to many aspects of the BERA because of the need to describe impacts, risk, and respective
sources prior to developing decision criteria for remedial actions, if any (U.S. EPA, 1998). A complete

discussion of the endpoint and measures selected for analysis in the BERA is presented in Appendix D.

3.5.4.2 Management Goals

Management goals are used to identify the goals of the Site in terms of ecological risk. The

ecological risk management goal on which the BERA design is based is:

. The post-remedy condition of the Site will not result in significant adverse effects on
local wildlife populations, including state-endangered bird species from the nearby
Allorton Rookery

Adverse effects are defined as those that result in Site-related stress to local communities of
ecological receptors that utilize the Site on an occasional basis. This includes populations of several state
species of special concern that inhabit a rookery near the Site and may utilize the Site on occasion. These

species are not known to inhabit the Site on a regular basis.
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The prediction of local community risk will take the habitat available at the Site into
consideration. Several large areas of the Site are either currently used for industrial purposes or are of

low enough quality that they do not represent even a short stopover habitat (i.e., gypsum berms).

3.5.4.3 Ecological Risk Management Decisions

The BERA will provide Risk Managers with a range of ecological risk data. This data will be
presented for use in a weight-of-evidence approach toward determining the appropriate actions for the

Site.

The fundamental decisions that the BERA is designed to support are:

. Determine whether COPEC:s at the Site have resulted, or are likely to result, in adverse
effects to the assessment endpoints.

. If adverse effects are likely to occur, determine which COPECs, exposure pathways, and
fate and transport mechanisms are most important in causing the effects.

. Determine whether adverse impacts or risks of adverse effects warrant remediation.

A thorough, technical discussion of the Baseline Problem Formulation, BERA, and Risk
Management considerations is located in the BERA Work Plan in Appendix D.

3.6 Preliminary Evaluation of Treatability Studies

Because the lengthy time required to conduct some treatability studies, U.S. EPA guidance
recommends that the evaluation of the need for treatability studies be conducted during project scoping
(U.S. EPA, 1988). As discussed in Section 3.1.5, the presumptive remedies for metals-in-soils sites are
treatment for principal threat materials and containment for low-level threat materials. The only potential
principal threat material identified at this time is SPL that may remain on-site from former stockpiling for
cryolite recovery. RCRA governs the treatment process for such material (K-088 listed waste if actively

remanaged and disposed), so there is no need for a treatability study for the SPL material.

Containment of the low-level threat material (residue and gypsum) could involve creation of a

vegetated layer over all of the bauxite residue areas, either by direct revegetation or, possibly using on-
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site gypsum as an acid soil amendment for the alkaline residue. A two-phase treatability study process

will be conducted to provide information to evaluate these remedial altenatives (Section 4.8.1)

3.7 Identify Data Quality Objectives (DQOs)

In general, the DQO process is a series of planning steps based on the scientific method that is
designed to ensure that the type, quantity and quality of environmental data used in decision-making are

appropriate for the intended application. .
There are seven steps in the DQO process that include:

D Stating the problem

2) Identifying the decision

3) Identifying inputs to the decision

4) Defining the boundaries of the study
5) Developing a decision rule

6) Specifying limits on decision errors; and optimizing the design for obtaining data.

The overall problem addressed in the Rl, as stated in Section 3.1 of the QAPP (Appendix G-1), is
to evaluate the nature and extent of contamination at and from the Site, assess the risk from this

contamination to human health and the environment and evaluate potential remedial alternatives.

DQOs are discussed in the QAPP (Appendix G-1) and are summarized in the following sections
in table format. Illinois water quality criteria are considered in the development of sufficiently sensitive
analytical methods presented in the QAPP for environmental exposure pathways being investigating in
the RIFS. These criteria include those found in Title 35 of the Nllinois Administrative Code, Parts 302,
303 and/or 620.

Sections 3.7.1 and 3.7.2 summarize the steps of the DQO process for human health risk
assessment and ecological risk assessment, respectively. The details of the DQO process for the gypsum
and bauxite residue geotechnical sampling (and the initial phase of the Agronomic Treatability Study) are

provided in Section 3.7.3.

J\020209\ESL\N Alcoa Site RIFS Work Plan\AllSections doc 341



July 24, 2003

371 Human Health Risk Assessment Data Quality Objectives

Step 1 is defined above, generally for all aspects of the RI based on the National Contingency
Plan (NCP) mandate. Section 4.1.1 of the QAPP (Appendix G-1) describes steps 2 through 6 of the DQO

process for human health risk assessment, and these are summarized in this section.

Tables 3.7.1-1 through 3.7.1-5 provide detailed information for each DQO step for Investigative
Blocks 1 through 4. The DQOs for the groundwater pathway are combined for all investigative blocks
and listed in Table 3.7.1-6.

The decision identification, Step 2, for the human health risk assessment is similar for the
different IBs: Do COls in soils pose potential risk to relevant receptors with potentially complete
exposure pathways to this medium? The decision for groundwater is to determine whether COIs in
groundwater downgradient of the site, originating from former Alcoa operations, are present or are in
high enough concentration to pose potential risk to off-site receptors through ingestion of groundwater. A
second decision fdr groundwater is to determine whether the groundwater to surface water/sediment

pathway poses potential risk to human receptors.

Step 3, the primary inputs to the decision, for soil are analytical results from soil samples
collected from relevant exposure media and U.S. EPA Region ITII RBCs for soil. The inputs to the
decision for groundwater are the assessments of current institutional control and the status of existing
wells, Phase I soil data, U.S. EPA Region III RBC:s for the soil-to-groundwater pathway, Phase I
groundwater COI data, and possibly fate and transport modeling, and the lowest of the values presented in
the Illinois Class I Groundwater Standards or in the Federal U.S. EPA Maximum Contaminant Levels
(MCLs).

The spatial boundaries of the study (Step 4) are the extent of each investigative block and
potentially the extent of migration of soil and groundwater containing COIs derived from former Alcoa
operations. The temporal boundaries of the study are defined by the sampling period, which is projected
to be 2003.

Step 5 of the DQO process for HHRA, development of a decision rule, is risk-based. For soils,
COls with maximum concentrations exceeding USEPA Region III RBCs will be carried into the baseline

HHRA. For groundwater, the Phase I investigation decision is two pronged: (1) Does the institutional
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control and the lack of groundwater use eliminate the groundwater ingestion pathway? (2) What are the
concentrations of COls in groundwater? The latter includes comparison of soil concentrations to
groundwater protection SSLs, and the comparison of measured groundwater concentrations to state and

federal drinking water standards. (See Section 4.3 for more discussion on this sequential approach.)

The limits on decision errors (Step 6) are addressed in the QAPP. Precision criteria for use of

data are defined in Sections 4.2.1.1 and 4.2.1.2 of the QAPP (Appendix G-1).

Finally, Step 7, the sample design of Phase I will allow for decision-making or for a decision to
proceed with Phase II sampling based on the results of the Phase I data evaluation and the initial
BLHHRA. The number of soil samples for the Phase I investigation has been selected to provide a dataset
size that is adequate for meaningful statistical analysis (i.e., calculating 95% UCL of mean
concentrations, if necessary for BLHHRA). The stratified random nature of the design is a reasonable
approach to provide areal sample coverage. For groundwater, the Phase I investigation provides one
upgradient well and three downgradient wells, which is based on discussions between Alcoa, the City of
East St. Louis and U.S. EPA.

3.7.2 Ecological Risk Assessment Data Quality Objectives

The ecological risk assessment DQOs are identified following the same general DQO process
steps. The problem statement (step 1) is the same: Evaluate nature and extent of contamination at or from
the Site, but the focus is on assessing risk to the environment. Section 4.1.2 of the QAPP (Appendix G-1)
describes the remaining six steps of the DQO process as they pertain to the ecological risk assessment at
the Site in detail. The six steps are summarized below. Tables 3.7.2-1 through 3.7.2-4 provide detailed
information for each ecological DQO step for Investigative Blocks 1 through 4.

Step 2 of the DQO process, or identifying the decisions, indicates that the three decisions
necessary for the BERA are to determine whether COIs detected in soil/residue, surface water, and/or
sediment are present at concentrations that could cause risk to the ecological receptors of concern
(Appendix D) in IB-1, IB-3 (excluding IB-3b), and IB-4 (excluding IB-4c).

The identification of inputs to the decisions (Step 3) are derived from the results of the SLERA
using existing data and the Soil Screening Levels (SSLs) calculated in the SLERA. The lowest receptor-
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specific SSL for each COI represents the minimum concentration of that COI that can be used to reach the

ecologically risk-based decision in the DQO process.

The spatial boundaries of the Site are defined (Step 4) as shown on Figure 3.1.2-1. Soil and
sediment samples are required from the O to 2 ft depth interval as that interval represents the potential
range of exposure to the ecological receptors of concemn that may be exposed to COIs at the surface or
through burrowing in the soil/residue area. For sediment sampling collection, only COI data from the
upper 6 inches of the sediment are necessary since burrowing typically does not occur in wetted

sediments.

The decision rules (Step 5) for samples collected from IB-1, IB-3 (excluding IB-3b), and IB-4
(excluding IB-4c) indicate that if the maximum detected concentration in each media type (soil, surface
water or sediment) exceeds the lowest receptor-specific SSL it will be carried forward from the expanded
SLERA into the Phase I ecological risk characterization. Risk management decisions will be made
following the Phase I risk characterization regarding the necessity of Phase II data collection or the

applicability of ecologically-based early action decisions.

The limits on decision errors (Step 6) are addressed in the QAPP. Precision criteria for use of

data are defined in Sections 4.2.1.1 and 4.2.1.2 of the QAPP (Appendix G-1).

Finally, the design of data collection (Step 7) has been optimized to provide maximal information
that is useful to Phase I ecological risk management decisions. Sampling design that includes the

calculation of appropriate statistics, such as 95% UCLs of the mean.

3.7.3 Geotechnical and Agronomic Investigation Data Quality Objectives

Following the same general DQO process, DQOs are identified for the geotechnical and
agronomic investigations. Detailed geotechnical DQO tables were completed for IB-1, IB-2, and IB-4a
(Tables 3.7.3-1, 3.7.3-2, and 3.7.3-3). In addition to DQOs related to investigation of waste and gypsum
geotechnical and chemical properties, topographic survey DQOs were included in the geotechnical DQO
table. Agronomic geotechnical DQO tables were also prepared for IB-1 and IB-2 (Tables 3.7.3-4 and
3.7.3-5).
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The problem statement (step 1) is: Obtain the geotechnical and chemical properties of the waste
materials and dike gypsum samples to evaluate presumptive remedies in the Feasibility Study, and obtain
topographic survey data for the existing RDAs to establish baseline survey data to the one-foot contour

interval, which is also needed for the Feasibility Study.

Geotechnical data obtained from within the bauxite residue will be used to evaluate the potential
for regrading activities, potential settlement that may occur over time as a result of regrading activities,
and the potential for amending the bauxite residue with gypsum materials. Geotechnical data obtained
from within the gypsum dike materials will be used to evaluate slope stability of the dikes for conditions
that may include active mining of gypsum material dike materials and for existing and proposed dike
slopes. Data obtained as part of the geotechnical investigation will also be used to estimate the extent of
gypsum materials, and the level of effort anticipated for excavation and haul of the materials.
Geotechnical data obtained from IB-4a will be used to evaluate the potential for placement of a

stormwater retention pond to attenuative stormwater discharge peak flows.

Topographic surveys will provide baseline contours for estimates of existing slopes, extent of
materials, and will assist in estimating proposed cut and fill quantities associated with various remedial

alternatives.

Agronomic data will be used to evaluate the potential for direct vegetation of bauxite residue

materials or amendment of bauxite residue materials to form a vegetative soil layer using on-site gypsum.

Step 2 (identify the decision) of the DQO process is: Do the waste or gypsum materials possess
any geotechnical or chemical properties that may impact reclamation, and, what are the existing grades

and how much fill material is required to bring the RDAs to desired contours?

Step 3 (identify inputs to the decision) includes collection of representative waste and gypsum
samples and completion of testing in accordance with appropriate testing standards. Topographic survey

data is to be collected for these areas at a density sufficient to establish a one-foot contour-interval.

The spatial boundaries of the Site are defined (Step 4) as shown on Figure 3.1.2-1. Geotechnical
samples will be obtained throughout the entire depth of bauxite residue in IB-1 and throughout the entire
depth of the gypsum dikes in IB-2. Geotechnical samples will only be obtained to depths of

approximately 11 feet below ground surface (bgs) for the IB-4a area. Agronomic samples will be
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obtained from O to approximately 11 feet bgs in the RDAs and for the entire depth of gypsum materials in
the dikes.

The decision rule (Step 5) is as follows: If samples were collected and tested (and survey was
completed) in accordance with appropriate standards, the data will be used to evaluate reclamation
designs. The limits on decision errors (Step 6) states that material testing and reporting, and survey data
collection, should be completed in accordance with appropriate standards. Finally, Step 7 (optimize
design for obtaining data) states that sample frequency must be adequate to obtain representative samples
of the bauxite residue and gypsum materials. The frequency of survey data points must be sufficient to

provide a one-foot contour interval level of precision.

J\020209\ESL\N Alcoa Site RIFS Work Plan\AllSections doc 3-46



July 24, 2003

4.0 SITE CHARACTERIZATION DATA GAPS

In assembling the media-specific data gaps (and Field Sampling Plan, Appendix G-2) from the
two categories of human health and ecologic risk-based screening, it became apparent that some minor
modifications would simplify the data collection process and avoid potential sampling or analytical errors.
Human health risk screening identified antimony, arsenic, cadmium, chromium, copper, lead, mercury,
vanadium, and zinc as metal COIs. Ecological risk screening identified aluminum, antimony, arsenic,
barium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, selenium, silver, thallium,
vanadium, and zinc as metal COIs. The field-sampling program will be more efficient if the human
health and ecological risk samples are collocated where appropriate. At such locations, the human health
metal parameters are included within the ecological risk metal parameters. Furthermore, the ecological
risk metal analytes are similar to the Target Analyte List. Of the 23 metals on the TAL list, only
beryllium, calcium, iron, magnesium, nickel, potassium, and sodium are not included as an ecological risk
metal analyte. As discussed in Sections 3.4 and 3.5, Ca, Mg, K, Na, and Fe are not considered as COls.
Therefore, in the rest of this Work Plan, the metal analyses that will be measured at such locations in
Phase 1 are the ecological parameters, which includes the human health parameters, and are termed the
“modified TAL” list. Additionally, the “10% TAL/TCL scans” discussed previously as the tool to detect
otherwise unknown contaminants, are termed henceforth as the “10% TCL” scans, recognizing that the

existing COI list will address the potential metal issues.

4.1 Soils and Waste Characterization Data Gaps

4.1.1 Soils Data Needs

Relatively few soil data were available for use in the screening-level human health and ecological
risk assessments in many of the IBs at the Site. Most soil data coverage at the Site is focused in IB-3a
and IB-3b, where two large data collection efforts have been conducted by IEPA as part of the CERCLA
redevelopment process (Section 3.3). Figure 3.3-1 shows the locations of existing surface and subsurface

soil samples as well as the locations of sediment and surface water samples.

Data gaps were identified based on the spatial coverage of usable soils data in the human health

and ecological screening-level risk assessments (Section 3.4 and Appendix D, respectively). Data gaps
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were identified in the IBs where little or no data were available for estimating exposure to the applicable

receptors. The following data gaps were identified for soils in the screening-level risk assessments:

Residue Disposal Areas (RDAs)

. IB-1a — No surface or subsurface soil samples were available for human health or
ecological screening-level risk assessment purposes.

. IB-1b - One surface soil sample was available for screening-level risk assessment
purposes.

. IB-1c - Several surface soil samples were available for the screening-level risk

assessments, and a few subsurface soil samples are also part of the existing database.
However, all of the samples were collected from a small area in the southeastern portion
of IB-1c. Additional samples are required to determine the potential for exposure over
the entire area of IB-1c.

Gypsum Dike Areas

. Only a limited dataset was available for use in the human health screening level
assessment for the gypsum materials at the Site. Additional data are needed to determine
the concentration COPCs in surface and subsurface gypsum materials.

Other Areas of Alcoa Activity

. IB-3a — Numerous surface soil samples were available for human health screening-level
risk evaluations, and there are additional subsurface soil results in the existing database.
Additional surface and subsurface soil samples are required in this IB for two purposes:

- Increased spatial coverage of soil samples is needed.

- The lack of adequate data quality information from the existing dataset make
these data unacceptable for use in remedial decision making without at least
adequate confirmatory sampling.

. IB-3b — Numerous surface soil samples were available for use in the human health and
ecological screening-level risk assessments, and there are additional subsurface soil
results in the existing database. However, the data gap identified in this IB include:

- A lack of spatial coverage of samples throughout the IB, and

- A lack of data quality parameters in the existing dataset to allow for their use in
the remedial decision making process.

. IB-3c — No surface or subsurface soil samples were available for the screening-level
human health or ecological risk assessments, or alternatively for waste characterization.
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Areas with No Known Alcoa Activity

. IB-4a — No surface or subsurface soil samples were available for the screening-level
ecological risk assessments.

. IB-4b - There are no soil data gaps in this IB. Given the current land use and identified
habitat in this IB, no soils are present. Data gaps for IB-4b are discussed in Section 4.2.

. IB-4c — No surface soil samples were available for the screening-level human health risk
assessment.

. IB-4d - There are no soil data gaps in this IB. Given the current land use and identified

habitat in this IB, no soils are present. Data gaps for IB-4b are discussed in Section 4.2.

. IB-4e - No surface or subsurface soil samples were available for the screening-level
human health risk assessment.

The Phase I Field Sampling and Analysis Plan (Appendix G-2) discusses the plan for the
collection and analysis of the soil samples necessary to provide data to fill in the data gaps in each of the
IBs discussed above. The goal of the Phase I soil sampling program will be to provide adequate sample
numbers and spatial coverage of the areas of the Site that are relevant to the exposure estimates. These
are discussed as data needs for human health and ecological risk assessment in Section 3.4 and Appendix

D, respectively.

4.2 Surface Water and Sediment Data Gaps

Only a very limited set of surface water and sediment data were available during the preparation
of the SLERA. Existing surface water and sediment data are limited to the open water and vegetated wet
area adjacent to Lake Drive (IB-4a) and in the triangle wet area (IB-4b) (IEPA, 2002). Figure 3.3-1

shows the locations of surface water and sediment samples.

Data gaps were identified based on the spatial coverage of usable surface water and sediment data
in the SLERA (Appendix D). Data gaps were identified in the IBs where little or no data were available

for estimating exposure to the applicable receptors in the open water and vegetated wet area habitats:

Residue Disposal Areas (RDAs)

. IB-1a — No surface water or sediment samples were available for ecological screening-
level risk assessment purposes in the open water or vegetated wet areas.
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. IB-1b — No surface water or sediment samples were available for ecological screening-
level risk assessment purposes in the open water or vegetated wet areas.

. IB-1c — No surface water or sediment samples were available for ecological screening-
level risk assessment purposes in the open water or vegetated wet areas.

Gypsum Dike Areas

. No surface water or sediment is present in the gypsum berm areas. No data gaps for
surface water or sediment were identified in the baseline ecological problem formulation.

Other Areas of Alcoa Activity

. IB-3a — No surface water or sediment is present in the Brick Works/Childs Property
Area. No data gaps for surface water or sediment were identified in the baseline
ecological problem formulation.

. IB-3b - No surface water or sediment samples were available for ecological screening-
level risk assessment purposes in the open water or vegetated wet areas.

. IB-3c — No surface water or sediment samples were available for ecological screening-
level risk assessment purposes in the open water or vegetated wet areas.

Areas with No Known Alcoa Activity

. IB-4a — Only a limited dataset was available for use in the screening level ecological risk
assessment. Data were limited to the open water and vegetated wet areas adjacent to
Lake Drive. In addition, information regarding data quality were lacking. Therefore, the
existing data were only applicable for screening-level use.

. IB-4b — Only one sediment and one surface water sample was available for use in the
screening level ecological risk assessment. Information regarding data quality were also
lacking. Therefore, the existing data were only applicable for screening-level use.

. IB-4c — No surface water or sediment is present in the Ball Fields Area. No data gaps
for surface water or sediment were identified in the baseline ecological problem
formulation.

. IB-4d - No surface water or sediment samples were available for ecological screening-
level risk assessment purposes in the vegetated wet areas.

. IB-4e — No surface water or sediment is present in the Active Commercial Areas. No
data gaps for surface water or sediment were identified in the baseline ecological problem
formulation.

The Phase I Field Sampling and Analysis Plan (Appendix G-2) discusses the plan for the

collection and analysis of the surface water and sediment samples necessary to provide data to address the
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data needs in each of the IBs discussed above. The goal of the Phase I surface water and sediment
sampling program will be to provide adequate sample numbers and spatial coverage of the areas of the
Site that are relevant to the exposure estimates discussed in the Ecological Risk Assessment Work Plan
(Appendix D).

43 Groundwater

The groundwater pathway is assessed under the risked-based approach for evaluating the
potential exposure of human to hazardous substances related to the former Alcoa operations. Based on
the CSMs (e.g., Figure 3.4.1-1 through 3.4.1-4), there are two potentially complete groundwater exposure
pathways at the Site: (1) the groundwater ingestion pathway, and (2) exposure to surface water or
sediment impacted by groundwater. A phased groundwater investigation will be implemented to assess
the risk posed to potential receptors through these two identified exposure pathways. A brief discussion

of the details regarding each pathway is presented below.

43.1 Groundwater Ingestion Pathway

As discussed in Section 3.4.1, the groundwater ingestion pathway could be complete if
groundwater is being used for drinking water, providing a means of exposure to contaminants present in
the groundwater (if any). Based on available information, however, there are two factors that could limit
the ingestion of groundwater, and therefore the completeness of this potential exposure pathway. First, a
1997 groundwater ordinance passed in the City of East St. Louis prohibits new uses of groundwater for
potable purposes (Section 3.1.7). Secondly, review of water well databases in the area indicates that most
wells in the vicinity of the Site are quite old (installed in the 1930s and 1940s), and were installed for
industrial and commercial purposes. The databases contain no records of potable water wells installed in
the last several decades. These trends, plus the fact that the City’s water supply is now provided from
surface water sources (Section 2.2.4.3), indicate a historical shift away from groundwater use. Therefore,
the Phase I Groundwater Investigation will address two primary data quality objectives: (1) is the
groundwater ingestion pathway complete (how effective is the groundwater ordinance and what is the
status of water wells near the Site), and (2) do the concentrations of groundwater COIs exceed risk-based
values at the Site? These results will be evaluated in the Phase 1 Risk Characterization to identify human

health risk data gaps for the Phase 2 Investigation.
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43.2 Groundwater to Surface Water/Sediment Pathway

The second potential exposure pathway that may be relevant is potential human exposure to
surface water and/or sediment contacted by groundwater flowing downgradient from the Site. This
pathway requires more investigative steps than the groundwater ingestion pathway because of the
additional media and distances involved. The conceptual model of this exposure pathway requires Site
COIs to migrate downward to groundwater, groundwater flowing and discharging to a surface water
source (e.g., the Mississippi River, which is approximately three miles from the site) and human contact
with surface water and/or sediments that contact Site COIs at concentrations above risk-based levels.
Therefore this pathway will be assessed in an iterative approach. The Phase 1 groundwater information
will evaluated be used to assess the viability and significance of the groundwater to surface
water/sediment pathway. That assessment will be presented in the Phase 1 Risk Characterization, which
will recommend whether additional data collection or modeling is necessary to adequately address this

potential exposure pathway (Section 4.3.4)

4.3.3 Phase I Groundwater Investigation

The primary purpose of the Phase I Groundwater Investigation will be to evaluate if the
groundwater ingestion exposure pathway is physically complete, and whether COls are present in
groundwater at concentrations that could pose unacceptable risk to humans ingesting groundwater
downgradient of the site. There are six activities that will be performed during the Phase I Groundwater

Investigation. These activities are:

Physical Completeness of the Exposure Pathway

1) Evaluate the effectiveness of the City groundwater ordinance as an institutional control to
prevent ingestion of groundwater,

2) Document the status of wells entered into the governmental well databases;

Presence of COIls in Groundwater at Concentrations that Pose Potential Risk

D Identification of groundwater COls,

2) Evaluate the physical flow pathways and hydrogeologic characteristics of the Site that
would allow transport from sources to Site groundwater;
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Measure the concentrations of COlIs in groundwater, if present; and

Perform fate and transport modeling of measured COls that exceed RBCs to evaluate
potential off-site groundwater concentrations, if necessary.

The results of these activities will be evaluated in the Phase 1 Risk Characterization to guide the

development of Phase 2 data needs. The general data needs and technical approach for each of the six

activities are described below. The specific detailed plan to perform the activities is presented in

Sampling and Analysis Plan (Appendices G-1 and G-2).

4.3.3.1 Evaluate Effectiveness of City Ordinance

The purpose of this evaluation is to assess whether the City ordinance on groundwater use is an

effective institutional control for groundwater ingestion. In order to verify the effectiveness of the city

ordinance, the following tasks will be completed:

a)

b)

d)

Interviews with local drilling firms to assess whether wells have been drilled or pumping
and piping systems in wells have been maintained or serviced at locations within the
City. Results of the interviews will be documented in a technical memorandum.

Review Applications for Permits to Construct or Deepen a Water Well on file at the
Illinois Public Health Department, and assess whether any such permits were approved
within the City limits since the ordinance was passed. The Illinois Water Well
Construction Code (77 Ill. Admin. Code Section 920.130) requires that this permit be
approved prior to constructing or deepening a water well. The local health department,
East Side Health District, will also be consulted.

A community outreach program will be instituted to gather information on actual use of
groundwater throughout the City, as well as educating residents about the City-wide
groundwater ordinance. Details of the outreach program will be provided in an
addendum to this Work Plan, but may include distribution of public information on the
local public access television channel, placement of public service advertisements in
community-based newspapers and community and civic groups, presentations to
community-based forums, and a direct mail or telephone survey effort that queries
residents about use of groundwater, and

The status of the City’s enforcement history of the groundwater ordinance will be
evaluated.

The results of these activities will be documented in a Technical Memorandum'. Details

regarding the tasks to assess the effectiveness of the institutional controls are presented in the Field

Sampling Plan (Appendix G-2; Sections 2.5.3.1 and 2.5.3.2).

! Technical Memorandum-2. Effectiveness of the City of East St. Louis Groundwater Ordinance.
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4.3.3.2 Document the Status of Wells Entered in the Governmental Databases

While preparing this Work Plan, information regarding the status of water wells in the area was
requested from the Hlinois State Water Survey, the Illinois State Geologic Survey and the U.S. Geological
Survey (NWIS). The information was collated, and duplicate information was parsed out. The results of
the survey are presented in Table 2.2.4-1. Most of the wells were installed many years ago, which
complicates the task of documenting the current status of the wells. Owner information was used in a
telephone and Internet search in a attempt to contact the owner and verify the status of the wells. That
effort, as well as a multi-day field investigation using reported well locations (which are typically not

highly accurate), resulting in the information presented in Table 4.3.3.2-1.

Based on work-to-date, the following additional activities will be performed to document the

status of historical wells:

a) A door-to-door survey in the industrial area south of Missouri Avenue will be performed.
Many of the historical industrial wells are located in this area, and the little industrial
activity that remains in East St. Louis is focused in this area. The survey will include a
discussion with the site manager on potential groundwater use or knowledge of wells, and
if possible, a site-walk through to look for water wells.

b) The llinois Water Well Construction Code (77 1ll. Admin. Code Section 920.120)
requires that an abandoned water well be sealed by a licensed water well driller within 30
days of abandonment, and a sealing form documenting same be submitted to the state or
the local health department within 30 days of sealing. The IDPH and East Side Health
District files will be reviewed for water well sealing information in the area.

c) Sanbom fire maps in the vicinity of the site will be inspected to identify any water wells
on the maps. If such wells are located, a field visit to the well location will be performed,
and the current status of the well will be documented.

The results of these activities will be documented in a Technical Memorandum?.

4.3.3.3 Identification of Groundwater COls

Early in the Phase I remedial investigation, surficial soil samples will be collected to assess
various ecological and human health exposure pathways. Soil samples will be analyzed for a suite of

COlIs as identified in the human health and ecological preliminary risk screen (Sections 3.4 and 3.5). In

2 Technical Memorandum-3. Status of Existing Water Wells
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addition, 10 percent of all samples will be analyzed for TCL analytes. In order to identify a list of Site-
related COIs that will be measured in groundwater samples, the Phase 1 surficial soil analytical results
will be evaluated using the conservative soil-to-groundwater soil screening levels (SSLs) provided by
U.S. EPA (Appendix A; U.S. EPA, 1996)°. The SSLs were prepared to identify soils and pathways that
require further characterization, and perhaps remediation, based on the potential for contaminants in soil
to migrate to groundwater at concentrations in excess of MCLs. The soil-to-groundwater SSL is based on
simplifying assumptions for use at a site early in the RIFS process. Soil-to-groundwater SSLs that will be
used in Phase 1 are listed in Table 4.3.3.3-1. Once the SSLs have been calculated, a dilution-attenuation
factor (DAF) is applied to the SSL to account for physical, chemical and biological processes that reduce
the eventual contaminant concentration in the underlying aquifer. A site-specific DAF of 20.3 was
calculated for the Site, but could range up to 35 depending on the actual amount of recharge occurring on
the Site (U.S. EPA, 1996). However, to ensure conservatism in the identification of groundwater COls,
the default DAF of 20 will be used.

At this point all the surficial soil sample results will be compared to the selected SSL for each
analyte. If the 95% upper confidence level (UCL) of the mean concentrations for an analyte exceeds the
SSL, that analyte will be considered a COI for groundwater analytical sampling in the Phase I

groundwater investigation.

4.3.3.4 Physical Hydrogeologic Investigations

Physical hydrogeologic data from the American Bottoms Aquifer will be collected to understand
groundwater flow directions and estimate aquifer hydraulic parameters (e.g., hydraulic gradient and

hydraulic conductivity). Some of the physical hydrogeologic data that will be collected include:

1) Hydraulic Testing — Pumping and/or slug tests will be performed on wells and
piezometers screened within the aquifer. Data for the aquifer hydraulic conductivity (K)
of the aquifer will be assessed. This data will be used in groundwater modeling to assess
far-field fate and transport of COls, and to develop Phase 2 data needs.

2) Water Level Measurement — Water levels will be measured in all wells and piezometers
installed to define Site-specific groundwater flow directions, horizontal hydraulic
gradients, and saturated thicknesses.

61J.S. EPA has not published SSLs for all TAL/TCL chemicals that also have an MCL.. An SSL was calculated for
those chemicals (Table 4.3.3-1).
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3) Stratigraphy — Stratigraphic data will be collected during drilling of borings for wells and
piezometers to help build a detailed hydrostratigraphic site model. This will be the basis
for designing a fate and transport model.

4.3.3.5 Nature and Extent of Potential COls

Groundwater COIs will be measured in samples from one monitoring well installed upgradient of
the RDAs and three monitoring wells installed downgradient of the RDAs. Details regarding the drilling
and installation of these wells are described in the Field Sampling Plan (Appendix G-2; Section 2.6.3.1).
Figure 4.3.3.5-1 shows the approximate locations of four proposed monitoring wells. Actual locations

will be finalized pending the results of the Site Reconnaissance and access agreements.

Prior to constructing the wells, the drilled borings will be geophysically logged using resistivity
to assess potential stratification of COIs within the American Bottoms Aquifer. The results of the
geophysical logging should indicate the vertical distribution of a COI plume, if present. Resistivity logs
should reveal whether layers of conductive caustic leachate are present in the aquifer. The results of the
resistivity logging will aid in well screen placement and identify whether nested wells are needed for
vertical delineation of constituents in groundwater. The geophysical logging may also add some insight

to the borehole stratigraphy.

Upon completion and development of the four monitoring wells, groundwater samples and water
levels will be collected. As stated in Section 4.3.2, the analytical suite for the groundwater samples will
consist of the COIs identified by the SSL screening from the Phase I surficial soil sample results.
Detection limits for COlIs (as presented in the QAPP, Appendix G-1) are specified by using the lower of

the two following criteria:

. Federal U.S. EPA Maximum Contaminant Levels (MCLs); or

. Illinois Class I Groundwater Standards.

The QAPP lists the potential COIs and their required method detection limit for groundwater

sample analyses based on the lower of the two groundwater standards listed above.

Subsequent to sampling and analysis of the groundwater, the data will be validated and entered

into the project database (see Appendix G-1 — QAPP). If COI concentrations are detected in groundwater
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at concentrations above MCLs or Illinois Class 1 groundwater standards, those data will be used, along

with the physical hydrogeologic data, for the fate and transport modeling described in Section 4.3.3.6.

4.3.3.6 Fate and Transport Modeling

The final task for the Phase I groundwater investigation, if COIs in groundwater at the Site
exceed risk-based values, is to perform groundwater fate and transport modeling to assess potential
groundwater conditions downgradient of the site and to guide the development of Phase 2 data needs. It
has not been determined what level of modeling effort (i.e., analytical or numerical model) will be
necessary to evaluate potential downgradient migration of COIs in groundwater. Upon completion and
review of the Phase I groundwater data collection activities, MFG, Alcoa, and U.S. EPA will have a data
assessment meeting to discuss the appropriate modeling strategy to be used to meet the Phase 1 goals.
Once the modeling approach has been established, the Phase I fate and transport modeling activity will

commence.

4.3.3.7 Phase I Data Assessment and Reporting

Upon completion of the Phase I field investigations and modeling work, all results will be
compared with risk-based criteria to assess potential risk. Initially, modeled and observed groundwater
COI concentrations will be compared to the lower of Federal U.S. EPA MCLs or the Illinois Class I
Groundwater Standards. If any COIs detected in groundwater or in the modeled surface water pathway
exceed their applicable risk screening values, additional Phase II work may be proposed to further

characterize the nature and extent of COls.

Alcoa will summarize the results of the Phase I groundwater investigations and modeling work,
and submit the information to U.S. EPA with recommendations for subsequent Phase II activities, if
warranted. Upon review of the Phase I Technical Memorandum, a data assessment meeting with U.S.

EPA will be held to identify if Phase II investigations are warranted.
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4.4 Ecological Characterization Data Gaps

The identification of ecological data gaps is detailed in Appendix D. In summary, no COI data
from biota tissues were available for the SLERA. In their place, conservative bioaccumulation factors
(BAFs) were used to estimate the concentrations of COIs in biota tissues. Receptors of concern at the
Site may be exposed to COIs in biota tissues while ingesting prey items that may have accumulated COls

from the ingestion soils, sediments, surface water, or other biota at the Site.

In the phased approach to the RIFS, biota data were not identified as a data need for Phase I. In
preference to Phase I biota tissue data collection, more extensive soil BAFs will be used in a manner
similar to their use in the SLERA in the Phase I Risk Characterization. If it is determined that biota tissue
data are necessary to reduce uncertainty in the Phase I Risk Characterization, biota tissue data will be
collected in the Phase II RI data collection efforts. A detailed sampling and analysis plan will be prepared
for the biota tissue data collection, if it is deemed necessary, prior to the initiation of the Phase II

sampling event.

4.5 Air Investigation

One of the potential pathways for off-site transport of Site-related contaminants is through
airborne transport of particulates. Contaminants, usually in the form of dust from in-situ materials, can
become entrained in the wind, either as a direct result of wind erosion, or more typically as a result of the
movement of materials and equipment on the site. Once entrained in the wind, these contaminants have
the potential to be carried off-site. Impact to the community can occur through direct inhalation, or

through deposition and subsequent ingestion.

There are models and established techniques for characterizing the transport, deposition and
impact to the community, once the quantities of contaminant released to the atmosphere from the site are
understood. The primary data gaps that must be filled in the Phase 1 concern the rate at which materials
may be released by on-site activities. These information needs can generally be divided into two general
categories of information: data conceming the materials themselves, and data concerning the ways in

which they may become airborne.
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Material data. The most important information that must be understood for the air investigation is
the chemical concentrations of the materials at the site that may be subject to wind entrainment. Section
4.1 describes the efforts that will be taken to sample soils and other surficial materials on-site for
chemical analysis. In addition to the chemical makeup of the soils, it is necessary to have an
understanding of the physical makeup, including (1) the soil moisture content and (2) the soil grain size.
Methods to be used to estimate the quantity of material emitted by the various activities and wind erosion
of the site will require a knowledge of the grain size of the material. The most common grain size
measure in these emission estimation methods is the percentage of silt in the on-site soils, as determined
by the fraction passing a 200-mesh screen. Section 4.1 and Appendix G-2 discuss methods that will be

used to sample the soils and determine these physical characteristics.

Activity Data. In addition to the material characteristics, the air quality assessment will also
require information on the activities that cause particles of soils and other on-site materials to become
airborne. As a first step it will be important to understand the current conditions of the site. Much of the
site is currently vegetated and the soils are not easily eroded by the wind, but there are some exposed
areas and maps will need to be prepared to identify the current conditions of the site. Future conditions of
the site must also be understood. In addition it is important to understand all the activities that are
currently on-going at the site as well as any future activities. Of particular interest is the removal
activities for the gypsum material that has been practiced in the past and may be practiced in the future.

Information is needed on:

. the types of vehicles and other equipment used in these activities;

. the quantities of material that are removed over time;

. the types of handling activities that the material being removed undergoes; and

. an equipment list and an estimate of the hours of activity per day for the equipment is a

starting point for this investigation.

4.6 Non Media-Specific Human Health Risk Assessment Data Gaps

There are no “non media-specific” data gaps identified for the human health risk assessment, at

this time. Media-specific data gaps for the human health risk assessment are presented in Section 3.4.4.
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4.7 Non Media-Specific Ecological Risk Assessment Data Gaps

The Zambrana (1999) biological characterization of the Site provided considerable data regarding
the presence of wet area habitats at the Site. The report also provided a general description of the overall
upland ecological habitats found at the Site. However, no effort was made at preparing a site-wide habitat
map that addresses both upland and wet area habitats. This lack of site-wide habitat data was identified as

a non media-specific data gap in the baseline ecological problem formulation (Appendix D).

Prior to sampling at the Site a map identifying ecological habitats will be prepared to provide the
data necessary to prepare the Phase I Ecological Risk Characterization that is based on the varying
habitats present at the Site. This map will be prepared using the most current aerial photography available
and will be field verified by a qualified ecologist using GPS equipment. Each habitat type will be
described in terms of the vegetative community present and will generally follow the habitat designations
described in the Zambrana (1999) report.

4.3 Additional Engineering Data Needs

Additional engineering data is needed to evaluate potential closure remedies. Additional, more
detailed survey data will be needed at various locations on-site, including one foot contour interval survey
data for portions of the dike system and RDAs in order to quantify cut and fill volumes associated with
proposed remedial designs, and to clearly define surface water drainage pathways. City stormwater sewer
capacity should be evaluated to determine if it is designed to handle potential stormwater runoff from the

site.

4.8.1 Treatability Study Objectives
Treatability studies will be completed to evaluate:

. The potential for establishment of vegetation on existing bauxite residue materials; and,

. The potential for treatment of existing on-site bauxite residue materials with existing on-
site gypsum material to establish a vegetative soil layer.
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This treatability study is designed to effectively address technology-specific data gaps in support
of development and evaluation of treatment alternatives and to provide information such that cost and
performance uncertainties for specific remedial technologies and alternatives are minimized. Engineering
~ data needs include gypsum and bauxite residue geotechnical and geochemical data for IB-1 and IB-2 to
evaluate the potential for direct vegetation of the bauxite residue materials and potential for modifying the
bauxite residue soil properties using gypsum. The details of the DQO process for the gypsum and bauxite

residue geotechnical sampling are provided in Appendix G-2.

Alcoa will collect and analyze bauxite residue samples from RDA 1 (Old Pond), RDA 2 (Brown
Pond) and RDA 3 (Red Pond) to evaluate the geochemical difference between vegetated and bare
portions of the mud beds, and to provide baseline information for future vegetation efforts. In addition,
gypsum located in existing dikes and stored on-site will be analyzed to evaluate its potential as a residue

amendment.

For geochemical testing, sample analytes will include macro- and micronutrients, cation
exchange capacity (CEC), exchangeable sodium capacity (ESP), pH, and bulk density. A complete list of
analytes is shown in Table 1.0 of the FSP located in Appendix G-2.

Alcoa will collect residue samples using a decontaminated hand auger, GeoProbe sampler, or
Shelby tube over the upper 24 inches of material and at depths up to 11 feet below ground surface at
selected locations (coincident with geotechnical samples). The upper samples will be divided into
separate 12-inch-thick composite subsamples representative of the 0-12 inch, and 12-24 inch depth
intervals, respectively. The 9-11 foot samples will be analyzed as a 24-inch-thick composite sample.
Sample analyses over depth will provide useful information about the variation in residue geochemistry
over depth, and in water and chemical transport between surface and subsurface residue material. In
addition, constituent depth profiles will provide design flexibility if amending the residues is necessary to

successfully vegetate portions of the residue surface.

The aerial distribution of proposed sample locations is intended to provide information about the
range of residue and gypsum geochemical characteristics at the site as effected by local topography,
drainage patterns, and vegetative cover. Alcoa will use the results of the residue and gypsum tests to
evaluate the existing potential for vegetating bare areas in the residue beds. This evaluation will include
an assessment of whether residue amendment is necessary to alter residue geochemistry and physical

characteristics and whether on-site gypsum materials could be useful to these ends. In addition, the
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results of the residue and gypsum tests may be used to develop the conceptual design for a pilot

vegetation study.

Representative bauxite residue and gypsum samples will be obtained throughout the full depth of
materials to evaluate engineering properties. It is anticipated that excavation and haul of existing gypsum
materials for potential use as a bauxite residue amendment may be required as part of the remedy for the
site. Potential gypsum excavation areas include current perimeter dike locations. Dike areas may be
partially excavated to obtain the gypsum materials needed for treatment of the bauxite residue material,
and therefore, slope stability analysis will be performed to ensure stability of the dikes during this
process. The gypsum materials will be sampled in locations as shown in Figure 2.2-1 of the FSP to
evaluate existing and proposed final grade slope stability. Additional geotechnical data is required to
evaluate the feasibility and potential costs associated with excavating, hauling, and mixing the gypsum

materials with bauxite residue.

Existing bauxite residue material may need to be excavated and hauled short distances to achieve
appropriate grading for surface water drainage. The residue may also be mixed with a gypsum
amendment to establish a vegetative soil layer, if it is determined that the residue cannot be directly
vegetated. Permeability of the bauxite residue will be quantified to estimate the volume of infiltration
through the residue, and consolidation data will be obtained to evaluate potential short and long-term
consolidation of residue materials upon completion of final grading. Types and quantities of proposed

geotechnical testing are summarized in Table 2.0 of the FSP.
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TABLE 2.2.4-1

SUMMARY OF WELL RECORDS OBTAINED FROM AGENCY DATABASES

MFG Northing - Pumping
Duplicate Easting - State| State Plane Date |Depth| Well |Well| Rate | Permit
MFG ID D Well ID Well Name { Plane (Feet) (Feet) Loogitude| Latitude | Township| Range Section Plot Owner Address Driller Drilled | (Feet)| Status | Use' (gpl‘ﬁ) Number| Permit Date Data Source Coraments
t4 77]121630173900 2302219 31 707569 51 ISGS (Wells Coverige)
154 NA{383552090073501 |2N 9W.-29 §f 2308062 48 703172 14 -90 1265} 38 597819(02N EAd 29(8F UNK USGS_NWIS
70 NA[134961 2306953 60 704084 40 02N 09w 30jIH AL ORECO BAITS 1i5 1C ISWS (Pnivate Well Database}
71 NAI134963 2306953 60 704069 20 02N 09W 30| IH AL ORECO 01/01/43 121 1C ISWS (Private Well Database) Assumed date as Jan |
72 NA}134964 2306938 40 704069 20 02N 09W 30]1H AL ORE CO 01/01/43 118 ic ISWS (Private Well Databuase) Assumed date 4s Jan |
73 NA| 134965 2306953 60 704069 20 02N 09W 30fiH AL ORECO 01/01/43 112 IC ISWS (Private Well Database) Assumed date as Jan |
76 NA|244655 2303456 60 703504 20 02N 09w 30{7G ALTON & SOUTHERN RAILWAY 08/01/44 Ic ISWS (Pnvate Well Database) Assumed date as Aug |
57 NA[134968 2307545 80 704840 40 02N 09w 20/8A ALTON AND SOUTHRR 01201744 100 IcC ISWS (Pnvate Well Database) Assumed date as Jan |
65 11{244653 2308214 00 70214240 02N 09W 29{7E ALUMINUM ORE CO HL WATSON 10701440 122 IC 918 ISWS (Prvate Well Database) Assumed date as Oct |
11 65| 121630190000 2309357 25 70289206{ -90 12186 38 59701712N 9w 29INW SE NW Alunnunum Qre Co Watson Harold L 10/01/40 WATER 4] ISGS
3 38]121630191800 2308130 50 710857 19| -90 12614] 38 61839|2N 9w 17|NW SW Sw Bachler & Co Watson, Harold L 2201745 WATER 0 ISGS
66 NAJ241157 2307572 60 702127 20 02N 09w 2918E CASPER SICKMANN 10/01/43 30 DO ISWS (Pnvate Well Database) Assumed date as Oct !
53 NA[135016 2303013 20 708392 00 02N 09W 19{8F CERTAIN TEED PROD 106 IC ISWS (Private Well Database)
77 141135017 2302272 40 707608 60 02N oW 24|IE CERTAIN TEED PROD 010143 106 1IC ISWS (Pnvate Well Database) Assumed date as Jan |
54 8135018 2303008 40 708383 40 02N 09w 19|8F CERTAIN TEED PROD 110 1C [SWS (Private Well Database)
8 54]121630189800 2302866 25 708219 63| -90 14457] 38 61165212N oW T19{NW SW NW Certuinteed Products Corp Watson. Harold L [2/01/42 WATER 0 ISGS
78 NA{244665 2302272 40 707621 40 02N 10w 24]1E CERTAIN.TEED PRODUCTS CORP WATSON (FINK) 10/01/50 113 IC ISWS (Private Well Database) Assuimed date as Oct 1
67 NA[135021 2307557 40 702707 40 02N Q9w 2918F CHEM TECK PROD L0172 98 IC ISWS (Pnvate Well Databuase)
38 3{134953 2307531 80 710866 40 02N 09w 17|88 DRUG STORE 010149 84 iC ISWS (Pnivate Well Database} Assumed date as jan |
51 NA| 135066 2305727 40 709449 20 02N 9w 1913H HOME ICECREAM CO 01701733 115 iIC [SWS (Pnvate Well Databuase) Assumed date s Jan |
45 NA{246118 2307345 80 705376 80 02N 09W 19 ILLINOIS POWER COMPANY #101 29th St_(near Missoun Ave ) BIGNAL 26 MO 1SWS (Pnvarte Well Database)}
42, NA(246119 2307033 60 705606 00 02N 09w 19 ILLINOIS POWER COMPANY #102 25th St_(near Missoun Ave ) BIGNAL 20 MO ISWS (Private Well Database)
43 NA{246120 2307115 40 705620 60 02N 09w 19 ILLINOIS POWER COMPANY #103 29th St _(near Missoun Ave ) BIGNAL i3 MO ISWS (Private Well Database)
44 NA{246117 2307177 20 705473 00 02N LA 19 ILLINOIS POWER COMPANY RW-101 29th St_(near Missoun Ave ) BIGNAL 33 MO ISWS (Pnvate Well Database)
12 NAI121632622700 2310146 75 703269 83| -90 1191 38 598053f2N 9w 29|NE NW Industrial Track Supply Inc (Koppers) 3901 Missoun Ave Kohnen, Clarence 01719481 WATER JUNK 98111 13-Jan-81{ISGS
47 NA[253460 2305727 40 709447 20 02N 09W 19{3H JUL FISCHER DISTRIBUTQOR CO #I BURLINGTON ENVIR INC 24 MO ISWS (Private Well Database)
46 NA|253459 2305729 60 709445 20 02N 09w 19]3H JUL FISCHER DISTRIBUTOR CO #2 BURLINGTON ENVIR INC 24 MO ISWS (Pnvate Well Database)
50 NA[253456 2305731 80 709449 20 02N 09w 19|34 JUL FISCHER DISTRIBUTOR CO #3 BURLINGTON ENVIR INC 24 MO ISWS (Pnvuaie Well Database)
49 NA|253453 2305729 40 709449 20 02N 09W 1913H JUL FISCHER DISTRIBUTOR CO #4 BURLINGTON ENVIR INC 24 MO ISWS (Pnvate Well Database)
48 NA[253452 2305725 40 709449 20 02N 9w [9{3H JUL FISCHER DISTRIBUTOR CO #5 BURLINGTON ENVIR INC 24 MO ISWS (Pnivate Weil Database)
75 NA} 135085 2304006 20 704023 40 02N 09w 30{6H KEY CO 01/01/43 100 IC {SWS (Pnvate Well Database) Assumed date as Jan |
74 NA|135086 2304632 40 704115 60 02N 09W 30|5H KEY CO WATSON 01/0143] 118 1c ISWS (Pnvate Well Database) Assumed date us Jan |
13 NAJ121630150100 2304545 75 703925 63| -90 1387] 38 59986|2N 9w 30|NE NW Key Co Watson. Harold L 07/01/43 WATER [UNK 0 1SGS
36 NA| 135095 2303016 80 708978 10 02N 09W 19(8G LEMP BREWING CO 01/01/46 720 IC {SWS (Pnvate Well Database} Assumed date as Jan 1
52 NAJ135199 2303007 60 708383 00 02N 09w 19|8F OBEAR NESTER CO 01/01/43 104 IC ISWS (Prnivate Well Database) Assumed date as Jan |
55 NA|135200 2303029 40 707805 00 02N 09w |9(8E OBEAR NESTER CO 01/01/43 104 1IC ISWS (Pnvate Well Datubase) Assumed date Jas Jan 1
37 91135226 2303662 40 704818 80 02N 09w 19 PRESTRESSED SLABS 2400 McCusland Ave ST CHDRILL 100 IC ISWS (Pnivate Well Database)
9 37]121632590300 2305560 00 704910 31 -90 13515] 38 602563 |2N oW |9[SW SW SE Prestressed Slabs_{nc 2400 McCasland Ave Miiler Alfred Hampton 10/29/36 WATER |IC 126802 12-5ep-86{ISGS
36 NA[16338890 12 2307551 20 70271700 02N 09\W 29(8F SOLVAY FLUORIDES INC 3500 Missoun Ave 20|U LNK ISWS (PICs Database)
4 NA| 121632379800 2309439 00 710237 38| -90 [2157] 38 617187|2N 9\WV 17{SW State of Ilinois Luhr Brothers Inc 03126774 WATER |DW 28844 1SGS
S NA|121632396000 W-| 2308691 00 711891 88| -90 12418 38 621731]2N 9w ¥ State of [llinoss §-64 Luly Brothers. Inc 0/11/775 WATER {DW 0 ISGS
6 NA[121632396100 Ww.2 2308774 75 71171050 -90 12389) 38 621233{2N 9w 17 State ot [llinos 1-64 Luhr Brothers Inc 0716775 WATER |DW 0 ISGS
7 NA|121632396900 W-10 2308781 50 711891 50] -90 12386] 38 62173|2N oW 17 State ot 1lhuons [-64 Luhr Brothers. [ne 07/10775 WATER |DW 0 ISGS
10 58]121632970700 16-May 2308828 25 709499941 .90 1237 38 615163|2N oW 20|NE NW NW State Street Shell Midwest Dnlling. Inc 09/15/99 WATER none 15GS
58 10]325934 1308252 20 709609 00 02N 09w 20|7H STATE STREET SHELL #MW5-16 MIDWEST DRILLING 25 MO [SWS (Pnvate Well Database)
68 NAJ241156 2307557 40 701577 40 02N 09w 29|8D THEO TAYCOSKI 09/01/37 91 DO ISWS (Private Well Databuse) Assumed duate as Sep |
Notes

Well use defimuions
DO - Domestic
DW - Dewutenng
IC - Industnal/Commercial
MO - Motitonng
UNK - Unknown

J\020209ESLW  Aluea Siie RIFS Work PlantTables\Tubte 2 2 4-1 «ls
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TABLE 3.3-1

SUMMARY OF POTENTIAL DATA SOURCES

Count of Records by Medla Type'

MFG Data Total
MFG Source Published | Quality Record
Dataset ID Title Organiztion Author Date Level MinDate | MaxDate Count Sw GW SL SD vG Notes
Diesel-Fuel Release, East St Burlington All groundwater data
ESL-0016 |Louis Service Facility Environmental 0721/92 4 04/07/92 0407792 144 0 144 ] 0 0 O[High data quality.
CERCLA Integrated Site
{ESL-0017 (A - Cluld’s Property |IL-EPA 09124197 2 04/04/96 11725/96 589 0 0 589 0 0 0
CERCLA Redevelopment 3 GW locations not know,
ESL-0049 {Assessinent 09/14/95 Ofthose are level 1
A ERE PR Data not entered due to .
- |Letter Repont for Aléon East - +{imreliablé location. ., "
ESL-0051 |SaintLouis' . " . .- informatinon,” .
ALCOA Aute Phase 11 East Applied W
St Louis, Illinois Research &
Development
ESL-0074 Laboratory Todd Gentiles 12/05/01 3 1106101 110601 180 0 0 180 0 0 0
(No Title - Data for surface Very limited
wadter and sediment samples documentation associated
ESL-0080 |collected in the nonth wet area) jIL-EPA 04/1702 3 08/12/97 08/12/97 296 87 0 0 209 0 O] with this data set.
Obtamed via database
L query on the STORET web
ESL-008! |EPA STORET Data US EPA 2 022277 12714598 28667 27881 0 0 663 123site
Notes
‘Explanution of Media types.
SW - Surface water
GW - Groundwater
SL - Soil
8D - Sedimen
VG - Vegetation Tissue
FT - Fish Thssue
TI - Tissue <
Ind not imported inta the database duc ta MFG duta quality level < 2
J\D2020NESL\N Aicoa Site RIFS Work Plan\Tables\Table 3 3-1 xls lofl
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TABLE 3.4.3-1

PRELIMINARY HUMAN HEALTH RISK SCREENING OF SURFACE SOILS BY INVESTIGATIVE BLOCK

=t RBC!
mg/kg 1.6E+01 No, < res RBC
2-Methylnapthalene mg/kg 1.6E+02 No, < res RBC
4,4-DDD mg/kg 2.7E+00 No, < res RBC
4,4'-DDE mg/kg 1.9E+00 No, < res RBC
4,4'-DDT mg/kg 1.9E+00 No, < res RBC
4-Methyphenot mg/kg 3 9E+01 n No, < res RBC
Acenaphthylené® mg/kq 4.7E+02 n No, < res RBC
Acenapthene mg/kg 4.7E+02 n No, <res RBC
Acetone mg/kg 7.8E+02 n No, < res RBC
Aldrin mg/kg 3.8E-02 No, < res RBC
alpha-BHC mg/kg 1.0E-01 No, <res RBC
alpha-Chlordane mg/kg 1.8E+00 No, < res RBC
Aluminum m 7.8E+03 nj: Yes, > adj. res RBC
Anthracene mg/kg 2.3E+03 n No, <res RBC
Antimony mg/kg 3.1E+00 n Yes, > res RBC
Aroclor-i016 mg/kg 5.5E+00 No, < res RBC
Aroclor-1221 mg/kg 3 2E-01 No, < res RBC
Aroclor-1232 mg/kg 3 2E-01 No, < res RBC
Aroclor-1242 mg/kg 3.2E-01 No, < res RBC
Aroclor-1248 mg/kg 3.2E-01 No, < res RBC
Aroclor-1254 mg/kg 3.2E-01 No, < res RBC
Aroclor-1260 mg/kg | 3.2E-01 No, low frequency of detection
Arsenic m 4.3E-01 Yes, > res RBC
Barium m 5.5E+02 n Yes, > adj. res RBC
“gnz;o(alanthracene m 8.7E-01 Yes, > res RBC
I[Benzota)pyrene m 8.7E-02 Yes, > res RBC
{[Benzo(b)fluoranthene m 8.7E-01 Yes, > res RBC
[Benzo(g,h.)perylene’ mg/kg 2.3E+02  [n No, < res RBC
[lBenzo(k)fluoranthene mg/kg 8.7E+00 No, < res RBC
lBeryliium mg/kg 1.6E+01 n No, < res RBC
|{beta-BHC mg/kg 3.5E-01 No, < res RBC
- No, low frequency of detection;
||b|s(2-Eththexyl)phthalate ma/kg 4.6E+01 common laboratory contaminant
[[Butylbenzylphthalate mg/kg 1.6E+03 n . No, < res RBC
licadmium mgkg | 7.8E+00 |n 2.5 1.9 47 Yes, > res RBC
JiCalcium mg/kg NA 256000 339000 255000 95900 No, low inherent toxicity
[[Carbazole mg/kg 3 2E+01 ND ND ND 0.74 No, < res RBC
Chiorobenzene mg/kg 1.6E+02 n ND ND ND 0.015 No, < res RBC
Chromium* mgkg | 2.3E+01  |n[-""2540- =| 208 |. 1130 | 181 % Yes, > res RBC
Chrysene mg/kg 8.7E+01 ND ND 3 5.4 No, < res RBC
Cobalt mg/kg 1.6E+02 n 5.9 2.9 117 96 No, < res RBC
[lcopper mghkg | 34E+02 |n| 852 712 |--7502-7n | 43300 Yes, > res RBC
{{Cyanide ma/k 1.6E+02 n 0.58 L 2T3 24.9 1 Yes, > res RBC
Cyanide, Reactive mg/kg 1.6E+02 n 0.36 ND ND ND No, < res RBC
Cyanide, Total mg/kg 1.6E+02 n 0.71 ND ND ND No, < res RBC
delta-BHC mg/kg 3.5E-01 0.00056 0.035 0.019 0.0054 No, < res RBC
Dibenz(a,h)anthracene | mg/kg 8.7E-02 ND ND ND 2 Yes, > res RBC
Dibenzofuran mg/kg 1.6E+01 n ND ND 0.41 0.51 No, < res RBC
Dieldrin mgkg |  4.0E-02 ND 0.00099 00077 | ooss" | N “b'q““m::l:;%"m process-
{IDiethylphthalate mg/kg 6.3E+03 n ND ND 0.051 0.022 No. < res RBC
[|Di-n-Butyiphthalate mg/kg 7.8E+02 n ND ND 1.2 2 No, < res RBC
|[Dr-n-octylphthalate mg/kg 1.6E+02 |n ND ND 1.5 18 No, < res RBC
[[Endosutan sultate mg/kg 4.7E+01 n ND ND ND 00079 No, < res RBC
{Endosuilfan | mg/kg 4.7E+01 n| 0.00053 0.00049 0.0077 0.04 No, < res RBC
iEndosultan Il mg/kg 4.7E+01 n ND 0.0019 0.014 0.0089 No, < res RBC
J[Endosulfan sulfate mglkg 47E+01 n ND ND 00035 0.0046 No, < res RBC
J1020209\ESL\WN Alcoa Stte RIFS Worh Plan\Tables\Rev-Tab 3-4-3-1soil-resRBC xls lof2


file:///273V
file:///020209/ESHN

TABLE 3.4.3-1

PRELIMINARY HUMAN HEALTH RISK SCREENING OF SURFACE SOILS BY INVESTIGATIVE BLOCK

RBC Y
2.3E+00
{{Endrin aldehyde mg/kg 2.3E+00 No, < res RBC
IEndn’n Ketone mg/kg 2.3E+00 No, < res RBC
Ethylbenzene mg/kg 7.8E402 No, < res RBC
[IFluoranthene mg/kg 3.1E+02 No, < res RBC
[[Fluorene mg/kg 3.1E+02 No, < res RBC
":gamma-BHC (Lindane) mg/kg 4.96-01 No, < res RBC
Gamma-Chlordane mg/kg 1.8E+00 No, < res ARBC
{{Heptachlor mg/kg 1.4E-01 No, < res RBC
|[Heptachlor epoxide mg/kg 7.0E-02 No, < res RBC
Indeno(1,2,3-cd)pyrene mg/kg 8.7E-01 Yes, > res RBC
|Iron . mg/kg 2.3E+03 No, low inherent toxicity
[LLead m 4.0E+02 Yes, > res RBC
[Magnesium mg/kg NA No, < res RBC
iManganese mg/kg 1.6E+02 Yes, > ad]. res RBC
{iMercury m 2.3E+00 Yes, > adj. res RBC
{[Methoxychior mg/kg 3.9E+01 No, < res RBC
|iMethyiene Chloride mg/kg 8.5E+01 No, < res RBC
|Napthalene mg/kg 1.6E+02 No, < res RBC
Nickel mg/kg 1.6E+02 Yes, > adj. res RBC
Nitrobenzene mg/kg 3.9E+00 No, < res RBC
Pentachlorophenol mg/kg 5.3E+00 No, < res RBC
liPhenanthrene’ mg/kg 2.3E402 No, < res RBC
"@enol ma/kg 2.3E+03 No, < res RBC
Potassium mg/kg NA No, low inherent toxicity
{IPyrene mg/kg 2.3E+02 No, < res RBC
{{Selenium mg/kg 3.9E+01 No, < res RBC
Silver mg/kg 3.9E+01 Yes, > ad}. res RBC
Sodium mg/kg NA No, low inherent toxicity
Styrene mg/kg 1.6E+03 No, < res RBC
Tetrachloroethene mg/kg 1.2E+01 No, < res RBC
Thalllum mg/kg 5.5E-01 Yes, > ad]. res RBC
Toluene mg/kg 1.6E+03 No, < res RBC
No, ubiquitous and not process-
Toxaphene mg/kg 5.8E-01 related
Vanadium mg/kg 5.5E+01 Yes, > res RBC
Xylenes (total) mg/kg 1.6E+03 . No, < res RBC
Zinc mg/kg |  2.3E+03 283 272 1430 |22 51800 Yes, > res RBC

' USEPA Region !, Risk-Based Concentration (RBC) Table, April 25, 2003. RBCs followed by “n* are for noncarcinogenic effects and have been adjusted
by 0 1 to correspond with a Hazard Quotent of 0.1, per Reglon ill guidance (2002)

2 RBC for acenaphthens used as surrogate

° RBC for pyrene is surrogate for this noncarcinogenic PAH.
* Results are for total chromium, which is expected to be predominantly Cr Il given the likely reducing environmental conditions.

RBC for Cr Vi is eonservativei used in this preliminary nisk screening of soils

BOLD = COl

J\02020NESLW Alcoa Sue RIFS Work Plan\Tables\Rev-Tab 3-4-3-Isoil-resRBC xls
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TABLE 3.7.1-1

PHASE I HUMAN HEALTH DQOs FOR RESIDUE DISPOSAL AREAS (IB-1)

Potential ‘Eprsuﬁ; -

Scenario

' Potential Exposure’ .

Pathway

off-s1te éurfac , oily, L

alatlon of partlculate dust S

moblhzed from surfice sonl

urmg proposed landﬁll
development

]

1. State the problem

Conduct a site investigation and assess the potcntlal I‘lSkS posed by relcascs of chcmlcals assocnated with former Alcoa operations,
and develop remedial alternatives to address the identified risks.

2. Identify the
decision

Do COlIs in surface soil pose potential
risk to off-site residents through
particulate emissions and air-borne
transport to off-site areas?

Do COIs in surface soil pose potential risk
to future construction worker ingesting or in
dermal contact with the surface soil?

Do COIs in surface soil pose potential
risk to future construction worker from
inhalation of particulate from surface
s0il?

3. Identify inputs to the
decision

Concentrations of COls in surface
soils (depth 0-2 ft) from samples
collected from 10 locations within
areas of dispersible material (i.e., not
continuously wet areas) of each of
the three RDAs: 1a, 1b, and 1c. The
areas of dispersible material are
generally the concentric rings of dry,
red materials in subareas 1b and 1c,
and the red/white materials in the
center of subarea la.

For Site-specific emissions modeling,
percent silt and moisture content
should be collected from a subset of
samples of dispersible materials.
Preliminary risk screening identifies
the following COls: As, Cr, V*.
Therefore, analyses required for
these analytes as well as lead (per

¢  Concentrations of COls in surface soil
samples (depth 0-2 ft) and subsurface
(depth 2-10 ft) soil samples collected
from all subareas, dry and saturated
media, of the IB-1 area.

*  Preliminary risk screening identifies the
following COls: As, Cr, V. Therefore,
analyses required for these analytes as
well as lead (per USEPA).

e  Measure TCL analytes in 10% of
surface soil samples collected within
each of the three RDAs.

»  QA/QC samples: Collect 1 field
duplicate and 1 MS/MSD sample per
20 samples for COI analyses (per
sample QAPP).

s Analytical method detection limit
targets are USEPA Region III RBCs.
(Presented in Table 3-1 for COIs and

e  Concentrations of COlIs in surface
soils (depth 0-2 ft) and subsurface
(depth 2-10 ft) soil samples from
samples collected from 10
locations within each area of
dispersible material of the IB-1
area.

o  For Site-specific emissions
modeling, use percent silt and
moisture content collected from a
subset of samples of dispersible
materials (column 1).

e  Preliminary risk screening
identifies the following COls: As,
Cr, V. Therefore, analyses
required for these analytes as well
as lead (per USEPA).

e Measure TCL analytes in 10% of
surface soil samples collected

USEPA). TCL analytes.) within each of the three RDAs.
e  Measure TCL analytes in a smaller
subset of surface soil samples
collected within each of the three
J\020209\ESL\N Alcoa Site RIFS Work Plan\Tables\Table 3.7 1-1 Phase | HHDQOs (IB-1) doc 1of3
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TABLE 3.7.111

PHASE I HUMAN HEALTH DQOs FOR RESIDUE DISPOSAL AREAS (IB-1)

Potential Exposure
Scenario

Current/Future Off-Site Resident

Future On-Slte Constructlon Worker

(Possnble Landfill Redevelopment -
.e., llttle intrusive activity)

Potential Exposure
Pathway - -

Inhalation of Site-associated, wind-
_generated partlculates,

.ingestion/derinal:contact. with. Site< . |i
assoclated partlculates deposnted to

el off-sité surface soils

- - Inhalation of particulate dust

.1 ¢ mobilized from surface soil

durmg proposed landfill,
“development '

RDAs

¢  QA/QC samples: Collect 1 field
duplicate and 1 MS/MSD sample per
20 samples for COI analyses.

*  Analytical method detection limit
targets are USEPA Region III RBCs.
(Presented in Table 3-1 for COlIs and
TCL analytes.)

4. Define boundaries of
the study

The horizontal boundaries are the original
dikes of the impoundment areas. The
vertical boundaries for Site-specific risk
assessment are the 0 to 2 foot depth
interval. The temporal boundary is
sampling to occur in 2003 and 2004.

The horizontal boundaries are the original
dikes of the impoundment areas. The
vertical boundaries for Site-specific risk
assessment are the 0 to 10 foot depth
interval. The temporal boundary is
sampling to occur in 2003 and 2004.

The horizontal boundaries are the
original dikes of the impoundment
areas. The vertical boundaries for Site-
specific risk assessment are the 0 to 10
foot depth interval. The temporal
boundary is sampling to occur in 2003
and 2004.

5. Develop a decision
tule

If COIs or a TCL analyte exceeds the
risk-based screening value, then that COI
will be carried forward into the initial
BLHHRA.

If COIs or a TCL analyte exceeds the risk-
based screening value, then that COI will be
carried forward into the initial BLHHRA.

If COIs or a TCL analyte exceeds the
risk-based screening value, then that
COI will be carried forward into the
initial BLHHRA.

6. Specify limits on
decision errors

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2 of
Appendix G-1 (QAPP).

Precision criteria for use of data are defined
in Sections 4.2.1.1 and 4.2.1.2 of Appendix
G-1 (QAPP).

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2
of Appendix G-1 (QAPP).

7. Optimize design for
obtaining data

The number of samples for the Phase I
investigation has been selected to provide
a dataset size that is adequate for
meaningful statistical analysis (i.e.,
calculating 95% UCL of mean
concentrations, if necessary for
BLHHRA). The stratified nature of the

The number of samples for the Phase I
investigation has been selected to provide a
dataset size that is adequate for meaningful
statistical analysis (i.e., calculating 95%
UCL of mean concentrations, if necessary
for BLHHRA). The stratified nature of the
design is expected to provide adequate

The number of samples for the Phase 1
investigation has been selected to
provide a dataset size that is adequate
for meaningful statistical analysis (i.e.,
calculating 95% UCL of mean
concentrations, if necessary for
BLHHRA). The stratified nature of the

JAD20209\ESL\N  Alcoa Site RIFS Work Plan\Tables\Table 3.7.1-1 Phase | HHDQOs (IB-1)doc 2 of 3
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TABLE 3.7.1-1

PHASE I HUMAN HEALTH DQOs FOR RESIDUE DISPOSAL AREAS (IB-1)

Potential Exp0sure e [

Pathway

_urmg proposed landfill
developmient .

dcsngn is cxpected to provide adequate
characterization of the relatively
homogeneous RDA materials for
inclusion in the BLHHRA. However,
additional decisions to proceed with
Phase Il sampling will be made based on
the results of the Phase I data evaluation
and the initial BLHHRA.

characterization of the relatively
homogeneous RDA materials for inclusion
in the BLHHRA. However, additional
decisions to proceed with Phase II sampling
will be made based on the resuits of the
Phase I data evaluation and the initial
BLHHRA.

design is expected to provide adequate
characterization of the relatively
homogeneous RDA materials for
inclusion in the BLHHRA. However,
additional decisions to proceed with
Phase IT sampling will be made based
on the results of the Phase I data
evaluation and the initial BLHHRA.

*These analytes will be captured on a modified TAL list.

J\020209\ESL\N Alcoa Site RIFS Work Plan\Tables\Table 3.7.1-1 Phase | HHDQOs (IB-1)doc 3 of 3
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TABLE 3.7.1-2

PHASE I RISK-BASED DQOs FOR GYPSUM DIKE AREAS (INVESTIGATIVE BLOCK 2)
FUTURE OFF-SITE RESIDENT (PER HH CSM)

- Potential f,_ ‘ ,
. ?Exposilre S
B Scenarlo
Potentlal
Exposure ‘ ,
Pathways associated } parhculates deposnted o-off.site: §i1rface ‘sl epos1ted to: off—sxte surface soil:
1. State the Conduct a site investigation to assess the potential risks posed by particulate emissions from proposed gypsum mining operations; develop
problem remedial alternatives to address the identified risks
2. Identify the Do COIs in gypsum materials pose potential risk to off-site Do COlIs in gypsum materials pose potential risk to off-site residents
decision residents through wind-generated particulate emissions and air- | through particulate emissions and air-borne transport to off-site areas if

borne transport to off-site areas?

gypsum mmmg were to commence.

3. Identify inputs
to the decision

e  Concentrations of COlIs in surface gypsum materials (0-2 ft)
at 10 locations.

e  Data needs for Site-specific emissions modeling: Measure
<200-mesh fraction of in situ material (i.e., % silt);
expected to be small proportion.

Preliminary risk screening identifies Pb as a COL
Measure TCL analytes in 2 of surface gypsum samples
collected within IB-2,

e QA/QC samples: Collect minimum of 1 field duplicate and
1 MS/MSD sample per 20 samples for COI analyses.

¢ Analytical method detection limit targets are USEPA
Region Il RBCs. (Presented in Table 3-1 for COIs and
TCL analytes.)

Concentrations of COlIs in surface and subsurface gypsum materials
at 10 surface and 20 subsurface locations/depths.

Data needs for Site-specific emissions modeling (in situ condition
of gypsum not representative of mining activity. Instruct laboratory
to pulverize, and measure silt % as an approximation of mined
materials?)

Preliminary risk screening identifies Pb as a COL.

Measure TCL analytes in 10% of gypsum samples collected within
IB-2.

QA/QC samples: Collect 1 field duplicate and 1 MS/MSD sample
per 20 samples for COI analyses.

Analytical method detection limit targets are USEPA Region 111
RBCs. (Presented in Table 3-1 for COIs and TCL analytes.)

4. Define
boundaries of the
study

Figure X shows the aerial boundaries of the IB-2 area. The
vertical boundaries are from 0-2 ft bgs. The temporal boundary
is sampling to occur in 2003 and 2004.

Figure X shows the areal boundaries of the IB-2 area. The vertical
boundaries are from the surface in these areas to the vertical extent
(which is not fully defined currently). The temporal boundary is
sampling to occur in 2003 and 2004.

5. Develop a
decision rule

If COIs or a TCL analyte from Phase I data exceeds the risk-
based screening value, then that COI will be carried forward
into the initial BLHHRA (incorporating site-specific <200-mesh
proportion into emissions equation).

If COlIs or a TCL analyte from Phase I data exceeds the risk-based
screening value, then that COI will be carried forward into the initial
BLHHRA.

6. Specify limits
on decision errors

Precision criteria for use of data are defined in Sections 4.2.1.1
and 4.2.1.2 of Appendix G-1 (QAPP).

Precision criteria for use of data are defined in Sections 4.2.1.1 and
4.2.1.2 of Appendix G-1 (QAPP).

JNO2020NESLAN. Alcoa Site RIFS Work Plan\Tables\Table 3.7 1-2 Phase ] HHDQOs (IB-2) doc
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TABLE 3.7.1-2

PHASE I RISK-BASED DQOs FOR GYPSUM DIKE AREAS (INVESTIGATIVE BLOCK 2)
FUTURE OFF-SITE RESIDENT (PER HH CSM)

Potential | - o L
‘Exposure ' f-
Scenario A Off- : -
B Inhalat’oii of g gypﬁqm paiticulates: generated through mmmg'
Potential ti , sil"i'facé/subsurface gypsum materlals,
Exposure 5 ingds ' f '
Pathways associated J)artlculates deposnted {o off:site surface soil., : deposntedfto off-s1te surface soil.
7. Optimize The number of samples for the Phase I investigation has been The number of samples for the Phase I investigation has been selected to
design for selected to provide a dataset size that is adequate for meaningful | provide a dataset size that is adequate for meaningful statistical analysis

obtaining data

statistical analysis (i.e., calculating 95% UCL of mean
concentrations, if necessary for BLHHRA). The stratified
nature of the design is expected to provide adequate
characterization of the relatively homogeneous RDA materials
for inclusion in the initial BLHHRA. However, additional
decisions to proceed with Phase II sampling will be made based
on the results of the Phase I data evaluation and the initial
BLHHRA.

(i.e., calculating 95% UCL of mean concentrations, if necessary for
BLHHRA). The stratified nature of the design is expected to provide
adequate characterization of the relatively homogeneous RDA materials
for inclusion in the initial BLHHRA. However, additional decisions to
proceed with Phase II sampling will be made based on the results of the
Phase I data evaluation and the initial BLHHRA.

JA020209\ESL\N. Alcoa Site RIFS Work Plan\Tables\Table 3.7.1-2 Phase | HHDQOs (IB-2).doc 2 Of 2




TABLE 3.7.1-3

PHASE I RISK-BASED HUMAN HEALTH DQOs FOR OTHER AREAS OF ALCOA ACTIVITY (IB-3)

Potential Exposure |

Scenarios
Potential Exposure' ~ s
Pathways In_ggestlon/Dermal Contac

1. State the problem

Conduct a site investigation and assess the potential nsks posed by releases of chemicals assocnated with former Alcoa operations, and dcvelop
remedial alternatives to address the identified risks.

2. Identify the
decision

Do COls in surface soil pose potential risk
to future industrial worker ingesting or in
dermal contact with the surface soil?

Do COlIs in surface/subsurface soil pose
potential risk to future construction worker
ingesting or in dermal contact with the surface
soil?

Do COIs in surface/subsurface soil pose potential
risk to future construction worker through
inhalation of particulates generated from this
medium during construction?

3. Identify inputs to
the decision

e Concentrations of COls in surface soil

samples (depth 0-2 ft) from previous
investigation for 3a and 3b areas.
(Possibly just used qualitatively because
of data quality uncertainty.)
Concentrations of COls in surface soils
(depth 0-2 ft) at 10 locations in area
IB-3a.

Concentrations of COIs in surface soils
(depth 0-2 ft) at 30 locations within
IB-3b.

Confirmatory sampling for lead in
vicinity of sample ESL-0049 (38,000
mg/kg purported result). Replace
sample ESL-0049 lead result with
confirmatory data, if appropriate.
Preliminary risk screening identifies the
following COIs in areas 3a and 3b: Sb,
As, Cd, Cr, Cu, Pb, V, Zn*, PAHs.
QA/QC samples: Collect 1 field
duplicate and 1 MS/MSD sample per 20
samples for COI analyses. (per
example QAPP)

Analytical method detection limit
targets are USEPA Region III RBCs.
(Presented in Table 3-1 for COIs and
TCL analytes.)

e Concentrations of COlIs in surface (0-2 ft)/
subsurface (2-10 ft) soil samples (2-10 ft)
from previous investigation for 3a and 3b
areas. (Possibly just used qualitatively
because of data quality uncertainty.)

¢ Concentrations of COls in subsurface soils
(discrete interval samples between depths 2-
10 ft bgs) at 10 locations in area IB-3a.

(HH samples only.)

¢ Concentrations of COIs in subsurface soils
(discrete interval samples between depths 2-
10 ft bgs) at 30 locations in area IB-3b.
(HH samples only.)

o Include confirmatory lead sampling/analysis
referenced in column 1.

¢ Preliminary risk screening identifies the
following COlIs in areas 3a and 3b: Sb, As,
Cd, Cr, Cu, Pb, V, Zn*, PAHs.

o QA/QC samples: Collect 1 field duplicate
and 1 MS/MSD sample per 20 samples for
COI analyses. (per example QAPP)

* Analytical method detection limit targets are
USEPA Region III RBCs. (Presented in
Table 3-1 for COIs and TCL analytes.)

¢ Concentrations of COls in surface/ subsurface
soil samples (depth 0-2 ft) from previous
investigation for 3a and 3b areas. (Possibly just
used qualitatively because of data quality
uncertainty.)

o Same samples referenced in column 2, along
with strategy, and analytical targets.
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TABLE 3.7.1-3

PHASE I RISK-BASED HUMAN HEALTH DQOs FOR OTHER AREAS OF ALCOA ACTIVITY (IB-3)

Potential Exposure

N

Scenarios Current/Future Industrial Worker |. - Future Construction Worker
Potential Exposure R b e e e

Pathways Ingestion/Dermal Contact .. 1| 75155 ' Ingéstion/Dermsl Contact .."i:. 5| - ** " Inhalation of Particulates ' .
4. Define boundaries Figure X shows the horizontal boundaries | Figure X shows the horizontal boundaries of Figure X shows the horizontal boundaries of the
of the study of the IB-3 areas. The vertical boundary the IB-3 areas. The vertical boundary for Site- | IB-3 areas. The vertical boundary for Site-

for Site-specific risk evaluation of on-Site
industrial workers is surface soil (0-2 ft
area 3a; 0-2 ft area 3b). The temporal
boundary is sampling to occur in 2003 and
2004.

specific risk evaluation of on-Site construction
workers is surface/subsurface soil (0-10 ft).
The temporal boundary is sampling to occur in

- 2003 and 2004. .

specific risk evaluation of on-Site construction
workers is surface/subsurface soil (0-10 ft). The
temporal boundary is sampling to occur in 2003
and 2004.

5. Develop a decision
rule

If COIs or a TCL analyte exceeds the risk-
based screening value, then that COI will
be carried forward into the initial
BLHHRA.

If COIs or a TCL analyte exceeds the RBC for
industrial soil screening value, then that COI
will be carried forward into the initial
BLHHRA.

If COIs or a TCL analyte exceeds the RBC for
industrial soil screening value, then that COI will
be carried forward into the initial BLHHRA.

6. Specify limits on
decision errors

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2 of
Appendix G-1 (QAPP).

Precision criteria for use of data are defined in
Sections 4.2.1.1 and 4.2.1.2 of Appendix G-1
(QAPP).

Precision criteria for use of data are defined in
Sections 4.2.1.1 and 4.2.1.2 of Appendix G-1
(QAPP).

7. Optimize design for
obtaining data

The number of surface soil samples
selected for the Phase I investigation will
provide a dataset size that is adequate for
meaningful statistical analysis (i.e.,
calculating 95% UCL of mean
concentrations, if necessary for
BLHHRA). Additional decisions to
proceed with Phase II sampling will be
made based on the results of the Phase [
data evaluation and the initial BLHHRA
results.

The number of surface and subsurface soil
samples selected for the Phase I investigation
will provide a dataset size that is adequate for
meaningful statistical analysis (i.e., calculating
95% UCL of mean concentrations, if necessary
for BLHHRA). Additional decisions to
proceed with Phase II sampling will be made
based on the results of the Phase I data
evaluation and the initial BLHHRA results.

The number of surface and subsurface soil
samples selected for the Phase I investigation will
provide a dataset size that is adequate for
meaningful statistical analysis (i.e., calculating
95% UCL of mean concentrations, if necessary for
BLHHRA). Additional decisions to proceed with
Phase I sampling will be made based on the
results of the Phase I data evaluation and the
initial BLHHRA results.

*These analytes will be captured on a modified TAL list.
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TABLE 3.7.1-4

PHASE 1 HUMAN HEALTH DQOs FOR BALL FIELD AREA (IB-4c¢)

Potential Exposqr‘e' v

i

L

ﬁfﬁtupe.libcéﬂliécreation Receptor -

Lo I“;:'I:I I“‘:}“ " r L ! Epus
Scenarios *__Current/Future Maintenance Worker.” : L .-_Cur;_gn
Potential Exposure \ B T B T T : :
Pathways Incidental Ingestion/Dermal Contact "1 T Incidental Ingestion/Dermal Contact

1. State the problem

Conduct a site investigation to assess the potential risks posed by releases of chemicals associated with former Alcoa operations,
and develop remedial alternatives to address the identified risks. .

2. Identify the decision

Do COIs in surface soil pose potential risk to
current/future maintenance worker ingesting or in
dermal contact with the surface soil?

Do COIs in surface soil pose potential risk to current/futur
recreational receptor ingesting or in dermal contact with the surface
soil?

3. Identify inputs to the
decision

¢ Concentrations of COls in 10 surface soil samples to
be collected in ball field area (depth 0-2 ft)

¢ QA/QC samples: Collect minimum of 1 field
duplicate and 1 MS/MSD sample per 20 samples for
COI analyses. (per example QAPP)

e Collect 5 samples for % silt and % moisture.

¢ No previously collected data from this area;
therefore, no COls identified from preliminary
screening. Therefore, analyze all samples for TCL.

¢ Analytical method detection limit targets are
USEPA Region III RBCs. (Presented in Table 3-1
for COIs and TCL analytes.)

e Same data and QA/QC samples required in column 1.
e Analytical method detection limit targets are USEPA Region I1I
RBCs. (Presented in Table 3-1 for COIs and TCL analytes.)

4. Define boundaries of the
study

Figure X shows the horizontal boundaries of the Ball
Field area, identified as IB-4c. The vertical boundary
for Site-specific risk evaluation of on-site maintenance
workers is surface soil (0-2 ft). The temporal boundary
is sampling to occur in 2003 and 2004.

Figure X shows the horizontal boundaries of the IB-4c area. The
vertical boundary for Site-specific risk evaluation of on-Site local
recreational receptor is surface soil (0-2 ft). The temporal boundary is
sampling to occur in 2003 and 2004.

5. Develop a decision rule

If COIs or a TCL analyte exceeds the risk-based
screening value, then that COI will be carried forward
into the initial BLHHRA.

If COIs or a TCL analyte exceeds the RBC for industrial soil
screening value, then that COI will be carried forward into the initial
BLHHRA.

6. Specify limits on decision
errors

Precision criteria for use of data are defined in Sections
4.2.1.1 and 4.2.1.2 of Appendix G-1 (QAPP).

Precision criteria for use of data are defined in Sections 4.2.1.1 and
4.2.1.2 of Appendix G-1 (QAPP).

7. Optimize design for
obtaining data

The Phase I data will provide a dataset size that is
adequate for meaningful statistical analysis (i.e.,
calculating 95% UCL of mean concentrations, if
necessary for BLHHRA). Additional decisions to
proceed with Phase Il sampling will be made based on
the results of the Phase I data evaluation and the initial

The Phase I data will provide a dataset size that is adequate for
meaningful statistical analysis (i.e., calculating 95% UCL of mean
concentrations, if necessary for BLHHRA). Additional decisions to
proceed with Phase II sampling will be made based on the results of
the Phase I data evaluation and the initial BLHHRA results.
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TABLE 3.7.1-4

PHASE I HUMAN HEALTH DQOs FOR BALL FIELD AREA (IB-4c¢)

Potential Exposure:; <[ .
Scenarios. .. ..}

" Potential Exposure.. | -
Pathways’ .=

BLHHRA results.

" CSM does not identify human receptors or exposure pathways for areas 4a and 4b. However, if possible remedy in area 4a includes grading surface materials in upland areas, the
surface soil data collected for ecological risk assessment in this area can be used for human health risk assessment, as well.
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TABLE 3.7.1-5

PHASE I HUMAN HEALTH DQOs FOR ACTIVE COMMERCIAL AREAS (IB-4e)

Potentlal Exposure Scenano

Potential Exposure Pathways o

1. State the problem

Conduct a site mvestlgatlon to assess the potential risks posed by releases of chemlcals assocnatcd wnth formcr
Alcoa operations, and develop remedial alternatives to address the identified risks.

2. Identify the decision

Do COIs in surface soil pose potential risk to current/future maintenance worker ingesting or in dermal contact with
the surface soil?

3. Identify inputs to the decision

e Concentrations of COls in 10 surface (0-2 ft) and 10 subsurface (2-10 ft) soil samples to be collected.

¢ QA/QC samples: Collect minimum of ] field duplicate and 1 MS/MSD sample per 20 samples for COI analyses.
(per example QAPP).

e Collect 5 samples for % silt and % moisture.

¢ Analyze 10% of total samples for TCL.

e Analytical method detection limit targets are USEPA Region III RBCs. (Presented in Table 3-1 for COIs and
TCL analytes.)

4. Define boundaries of the study

Figure 2.2-1 shows the horizontal boundaries of IB-4e area. The vertical boundary for Site-specific risk evaluation
of on-site construction workers is subsurface soil (0-10 ft). The temporal boundary is sampling to occur in 2003
and 2004.

5. Develop a decision rule

If COIs or a TCL analyte exceeds the risk-based screening value, then that COI will be carried forward into the
initial BLHHRA.

6. Specify limits on decision errors

Precision criteria for use of data are defined in Sections 4.2.1.1 and 4.2.1.2 of Appendix G-1 (QAPP).

7. Optimize design for obtaining data

The Phase I data will provide a dataset size that is adequate for meaningful statistical analysis (i.e., calculating 95%
UCL of mean concentrations, if necessary for BLHHRA). Additional decisions to proceed with Phase IT sampling
will be made based on the results of the Phase I data evaluation and the initial BLHHRA results.
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TABLE 3.7.1-6

PHASE 1 HUMAN HEALTH DQOs FOR GROUNDWATER PATHWAYS (ALL IBs)

T

Potential Exposure
Scenano

Potential Exposure edlment contacted by groundwater ‘
Pathways “from the Site:

1. State the problem

Conduct a site mvestlgatlon to assess the potential nsks posed mgestlon of groundwater downgradncnt of the site; develop remedial

alternatives to address the identified risks

2. Identify the
decision

Do COlIs in groundwater downgradient of the site, originating from
former Alcoa operations, pose potential risk to off-site residents or
workers through ingestion of groundwater (potential risk requires
both a physically complete pathway, i.e., people ingest groundwater,
and the presence of COIs in groundwater at concentrations that pose
potential risk).

If COls are present in groundwater and migrate to surface water
and/or sediment within the Mississippi River, or water bodies
between the river and the Site, do these Site-related COIs pose
potential risk to aquatic or human receptors via contact or ingestion
of surface water and/or sediment?

3. Identify inputs to
the decision

Physical completeness of exposure pathway

e Assessment of the effectiveness of the institutional control
within downgradient areas that prohibits the instatlation of
potable water wells; results of community outreach to educate
residents about the City-wide groundwater ordinance and to
obtain information on actual use of groundwater.

e Documentation of the status of wells entered into governmental
water well databases

Presence of COIls in groundwater at concentrations that pose

potential risk

e  Comparison of COI and TCL results of Phase I surficial soil
sampling to the EPA Region III soil-to-groundwater SSLs; COls
that do not pass the SSLs become Phase I Groundwater
Ingestion COls.

e  (Classification of groundwater beneath and downgradient of the
Site

e Dissolved concentrations of groundwater COIs in groundwater
at 3 downgradient and 1 upgradient locations on site,

e Comparison of upgradient and downgradient concentrations to
identify the COls contributed by former Alcoa operations.

e  Estimates of hydraulic conductivity and saturated thickness

measurements at each well location

Water level data from the 4 monitoring well locations to prepare

a potentiometric map (groundwater flow direction and hydraulic

*  SSLs for soil-to-groundwater-to-surface water pathway.
Comparison of COl and TCL results of Phase I surficial soil
investigations to the Site-specific SSLs for soil-to-
groundwater-to-surface water pathway.

e  COIs that do not pass the SSLs become Phase I Groundwater-
to-surface water COls.

e Dissolved concentrations of groundwater-to-surface water
COIs in groundwater at 3 on-site downgradient and 1 on-site
upgradient locations.

s  Comparison of upgradient and downgradient concentrations to
identify the COIs contributed by former Alcoa operations.

e  Obtain data to support natural attenuation modeling (same data
as groundwater ingestion pathway).

e  Fate and transport modeling to estimate resulting
concentrations of COIs in surface water and/or sediment
contacted by groundwater from the Site, if necessary.

e QA/QC samples: Collect minimum of 1 field duplicate and 1
MS/MSD sample per 20 samples for COI analyses.

¢  Analytical method detection limit targets for groundwater are
the lower of IL groundwater standards, OR Federal MCLs.
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TABLE 3.7.1-6

PHASE I HUMAN HEALTH DQOs FOR GROUNDWATER PATHWAYS (ALL I1Bs)

Potential EXpd'sui'e
Scenano

Potentlal Exposure 1

- Pathways °

from the Site..

gradient)

e  QA/QC samples: Collect minimum of 1 field duplicate and 1
MS/MSD sample per 20 samples for COI analyses.

e Analytical method detection limit targets are the lower of
Illinois Groundwater Standards, OR Federal EPA National
Recommended Water Quality Criteria: 2002.

4. Define boundaries
of the study

The aerial boundaries of the Site defined in the AOC/SOW are: 1)
the property 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
Ave. where hazardous substances have or may have come to be
located from former Alcoa operations. The boundaries of the
groundwater pathway extend downgradient from property identified
in 1) above, to those areas where COIs from former Alcoa operations
do not pose risk to human health or the environment. The vertical
boundaries are from O ft bgs to the bottom of the American Bottoms
Aquifer. The temporal boundary is sampling to occur in 2003 and
2004.

The aerial boundaries of the Site defined in the AOC/SOW are: 1)
the property 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 be
located from former Alcoa operations. The boundaries of the
groundwater pathway extend downgradient from property
identified in 1) above, to those areas where COls from former
Alcoa operations do not pose risk to human health or the
environment. The vertical boundaries are from O ft bgs to the
bottom of the American Bottoms Aquifer and/or the bottom of the
Mississippi River. The temporal boundary is sampling to occur in
2003 and 2004.

5. Develop a decision
rule

If groundwater COIs measured in Phase I exceeds the risk-based
screening value (the lower of Illinois or Federal groundwater
standards), then that COI will be carried forward into the Phase 1
Risk Characterization.

If the evaluation of groundwater COIs measured in Phase 1
indicates that the groundwater to surface water/sediment pathway
may be complete and significant, then a Phase 2 Plan will be
developed to support the risk assessment for this pathway.

6. Specify limits on
decision errors

Precision criteria for use of data are defined in Sections 4.2.1.1 and
4.2.1.2 of Appendix G-1 (QAPP).

Precision criteria for use of data are defined in Sections 4.2.1.1 and
4.2.1.2 of Appendix G-1 (QAPP).

7. Optimize design
for obtaining data

The selection of 3 downgradient and 1 upgradient monitoring wells
is based on discussions between Alcoa, the City and EPA, and
represents a sampling design for an initial characterization consistent
with EPA waste management guidance.

(same as GW ingestion criteria). In addition, modeling will be
performed to estimate the concentrations that may be present in the
Mississippi River due to any on site groundwater contamination.
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TABLE 3.7.2-1

PHASE I ECOLOGICAL DQOs FOR RESIDUE DISPOSAL AREAS (IB-1)

Potential Exposure
Pathway

Ingestlon of surface:soil aud

Jprey that may'] have

accumulated COIs from v

surface soil,"

)

Ingestlon of, surface water and
prey that may;] have accumulated
. COIs from.Surface water. .

Ingestlon of sediment and prey that.
>, may have accumulated COIs from
- " sediment

1. State the problem

Conduct a site investigation and
assess the potential risks posed by

releases of chemicals associated with

former Alcoa operations, and
develop remedial alternatives to

address the identified risks

Conduct a site investigation and assess
the potential risks posed by releases of
chemicals associated with former Alcoa
operations, and develop remedial
alternatives to address the identified
risks

Conduct a site investigation and assess the
potential risks posed by releases of chemicals
associated with former Alcoa operations, and
develop remedial alternatives to address the
identified risks

2. Identify the decision

s

1) Do COlIs in surface soil pose
potential risk to terrestrial
ecological receptors ingesting
the surface soil?

2) Does potential uptake or COls

from the surface soil into prey
items pose a potential
ecological risk to the terrestrial
receptors?

1) Do COlIs in surface water pose
potential risk to semi-aquatic
and/or terrestrial ecological
receptors ingesting the surface
water?

2) Does potential uptake of COlIs
from the surface water into prey
items pose a potential ecological
risk to the semi-aquatic receptors?

1) Do COIs in sediment pose potential risk
to semi-aquatic ecological receptors
ingesting the scdiment?

2) Does potential uptake of COIs from the

sediment into prey items pose a potential
ecological risk to the semi-aquatic
receptors?

3. Identify inputs to the
decision

Concentrations of COIs in
surface soils (depth 0-2 ft) at ten
locations within each of the open
areas in each of the three RDAs.
Concentrations of COIs in
surface soils (depth 0-2 ft) at ten
locations within each of the
vegetated non-wet area in each
of the three RDAs.

Preliminary risk screening
identifies the following COls:
Al, Sb, As, Ba, Cd, Cr, Co, Cu,
CN, Pb, Mn, Hg, Se, Ag, T1, V,
Zn*,

Measure TCL analytes in 10%
of the surface soil samples
collected within each of the
three RDAs.

e Concentrations of COIs in surface
water at three to six locations
within each of the open water areas
in each of the three RDAs.

e Concentrations of COIs in surface
water at three to six locations
within each of the vegetated wet
areas in each of the three RDAs.

e  Preliminary risk screening
identifies the following COls: Al,
Sb, As, Ba, Cr, Co, CN, Pb, Mn,
Se, T, V, Zn*.

e  Measure TCL analytes in 10% of
the surface water samples collected
within each of the three RDAs.

e  QA/QC samples — Standard
number of QA/QC samples is
acceptable.

Concentrations of COIs in sediment at
three to six locations within each of the
open water areas in each of the three
RDAs.

Concentrations of COlIs in sediment at
three to six locations within each of the
vegetated wet areas in each of the three
RDAs.

Preliminary risk screening identifies the
following COls: Al, Sb, As, Ba, Cr, Co,
CN, Pb, Mn, Se, T1, V, Zn*.

Measure TCL analytes in 10% of the
sediment samples collected within each of
the three RDAs.

QA/QC samples ~ Standard number of
QA/QC samples is acceptable.
Risk-based screening values (Lowest
Receptor —specific SSL (semi-aquatic
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TABLE 3.7.2-1

PHASE I ECOLOGICAL DQOs FOR RESIDUE DISPOSAL AREAS (IB-1)

Potential Exposurc '
- Pathway " -

Ingestlon of surface soﬂv and:"

.’prey: that mayf haye

o accumulated €Ol rdm

- surface soil. P

& 'COIs from susface water. b

ngestlon of sedlment and prey that :
have accumulated COIs from
20 % sediment, - B

° QA/QC samples — Standard
number of QA/QC samples is
acceptable.

¢ Risk-based screening values
(Lowest Receptor —specific SSL
from Eco Baseline Problem
Formulation Table 3-4).

e Risk-based screening values
(Lowest Receptor —specific SSL
(semi-aquatic receptors) from Eco
Baseline Problem Formulation
Table 3-4).

receptors) from Eco Baseline Problcm
Formulation Table 3-4).

4. Define boundaries of the
study

The horizontal boundaries are the
original dikes of the impoundment
areas. The vertical boundaries are
the 0 to 2 foot depth interval. The
temporal boundary is sampling to
occur in 2003 and 2004.

The horizontal boundaries are areas of
standing surface water within the
original dikes of the impoundment
areas. The temporal boundary is
sampling to occur in 2003 and 2004.

The horizontal boundaries are the wet areas
within the original dikes of the impoundment
areas. The vertical boundaries are the 0 to 6
inch depth interval. The temporal boundary is
sampling to occur in 2003 and 2004.

5. Develop a decision rule

If COIs or a TCL analyte exceeds the
risk-based screening value, then that
COI will be evaluated in the Phase I
Eco Risk Characterization.
Additional decisions to proceed with
Phase II sampling will be made
based on the results of the Phase 1
Risk Characterization

If COIs or a TCL analyte exceeds the
risk-based screening value, then that
COI will be evaluated in the Phase I
Eco Risk Characterization. Additional
decisions to proceed with Phase II
sampling will be made based on the
results of the Phase I Risk
Characterization

If COIs or a TCL analyte exceeds the risk-
based screening value, then that COI will be
evaluated in the Phase I Eco Risk
Characterization. Additional decisions to
proceed with Phase II sampling will be made
based on the results of the Phase I Risk
Characterization

6. Specify limits on
decision errors

Precision criteria for use of data are
defined in Sections 4.2.1.1 and
4.2.1.2 of Appendix G-1 (QAPP).

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2
of Appendix G-1 (QAPP).

Precision criteria for use of data are defined in
Sections 4.2.1.1 and 4.2.1.2 of Appendix G-1
(QAPP).

7. Optimize design for
obtaining data

The number of samples has been
selected to provide a dataset that will
be acceptable to support early action
ecological risk-based decisions.

The number of samples has been
selected to provide a dataset that will be
acceptable to support early action
ecological risk-based decisions.

The number of samples has been selected to
provide a dataset that will be acceptable to
support early action ecological risk-based
decisions

*These analytes will be captured on a modified TAL list.
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TABLE 3.7.2-2

PHASE I ECOLOGICAL DQOs FOR GYPSUM DIKE AREAS (IB-2)

Potential Exposure’ SO Bt

Pathway

from surface Soil..

hat fnay have accumulated COIs
oo, from sédiment: "

1. State the problem

No ecologlcal habitat is currently
present in IB-2. The lack of
ecological habitat precludes exposure
of ecological receptors to gypsum
materials.

No surface water is present in IB-2

No sediments are present in IB-2

2. Identify the decision Since no acceptable ecological habitat | NA NA
is present in IB-2, decisions made
regarding IB-2 should be based on the
results of the Human Health Risk
Assessment and other facets of the
RIFS.
3. Identify inputs to the NA NA NA
decision
4. Define boundaries of the | The boundaries of IB-2 are the NA NA
study gypsum impoundments contained
within the E. St. Louis Site.
5. Develop a decision rule NA NA NA
6. Specify limits on decision | NA NA NA
errors
7. Optimize design for NA NA NA

obtaining data
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TABLE 3.7.2-3

PHASE I ECOLOGICAL DQOs FOR OTHER AREAS OF ALCOA ACTIVITY (IB-3)

Potential Exposure

Pathway

ma liave- acéilihulate_ COls

‘fro

.., surface soil. ; .

n qstlon of sediment and-prey -
atamay have accumulated COIs
' *from sediment

1. State the problem

Conduct a site investigation and assess the
potential risks posed by releases of
chemicals associated with former Alcoa
operations, and develop remedial
alternatives to address the identified risks

Conduct a site investigation and assess
the potential risks posed by releases of
chemicals associated with former Alcoa
operations, and develop remedial
alternatives to address the identified
risks

Conduct a site investigation and assess
the potential risks posed by releases of
chemicals associated-with former Alcoa
operations, and develop remedial
alternatives to address the identified
risks

2. Identify the decision

D

2)

Do COls in surface soil pose potential
risk to terrestrial ecological receptors
ingesting the surface so0il?

Does potential uptake or COIs from
the surface soil into prey items pose a
potential ecological risk to the
terrestrial receptors?

1) Do COlIs in surface water pose
potential risk to semi-aquatic
and/or terrestrial ecological
receptors ingesting the surface
water?

2) Does potential uptake of COlIs
from the surface water into prey
items pose a potential ecological
risk to the semi-aquatic
receptors?

1) Do COlIs in sediment pose
potential risk to semi-aquatic
and/or terrestrial ecological
receptors ingesting the sediment?

2) Does potential uptake of COIs
from the sediment into prey items
pose a potential ecological risk to
the semi-aquatic receptors?

3. Identify inputs to the
decision

Concentrations of COlIs in surface soils
(depth 0-2 ft) at 30 locations within
each of the vegetated upland areas in
IB-3b.

Current light industrial practices in IB—
3a preclude significant inhabitation by
ecological receptors representing the
stated endpoints. No samples are
necessary for the ecological risk
assessment in IB-3a.

Concentrations of COIs in surface soils
(depth 0 -2 ft) at a minimum of 5
locations within IB-3c after waste
characterization and remediation, if
needed.

Preliminary risk screening identifies the
following COIs:  Al, Sb, As, Ba, Cd,
Cr, Co, Cu, CN, Pb, Hg, Se, Ag, TL, V,

e Concentrations of COIs in surface
water at 8 randomly selected
surface water bodies within IB-3b.
One sample will be collected from
each area of habitat.

o  Concentrations of COlIs in surface
water at three locations within IB-
3¢ after waste characterization and
remediation, if needed.

e  Preliminary risk screening
identifies the following COls: Al,
Sb, As, Ba, Cr, Co, CN, Pb, Mn,
Se, T1, V, Zn*.

o  Measure TCL analytes in 10% of
the surface water samples collected
within IB-3b and IB-3c.

e No persistent surface water that

e Concentrations of COlIs in
sediment (0 to 0.5 ft) at 8
randomly selected surface water
bodies within IB-3b (co-located
with surface water samples). One
sample will be collected from each
area of habitat.

¢ Concentrations of COlIs in
sediment (0 to 0.5 ft) at three
locations within IB-3c.

o  Preliminary risk screening
identifies the following COls: Al,
Sb, As, Ba, Cr, Co, CN, Pb, Mn,
Se, TL, V, Zn*.

o Measure TCL analytes in 10% of
the sediment samples collected
within IB-3b and IB-3c.

e No persistent wet areas that could

could provide habitat for the
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TABLE 3.7.2-3

PHASE I ECOLOGICAL DQOs FOR OTHER AREAS OF ALCOA ACTIVITY (IB-3)

Potential Exposure | .

Pathway

i surface ‘soil

P i 5 4
'COTs from suiface.water.

Ingestlon of sediment and prey

t'hay have accumulated COIs’
S from.sediment

Zn*.

e  Measure TCL analytes in 10% of the
surface soil samples collected within
IB-3b and IB-3c.

o  QA/QC samples ~ Standard number of
QA/QC samples is acceptable.

e Risk-based screening values (Lowest
Receptor —specific SSL from Eco
Baseline Problem Formulation Table 3-
4).

ecological receptors in this area are
present in IB-3a.

e  QA/QC samples - Standard
number of QA/QC samples is
acceptable.

o  Risk-based screening values
(Lowest Receptor —specific SSL
(semi-aquatic receptors) from Eco
Baseline Problem Formulation
Table 3-4).

provide habitat for the ecological
receptors in this area are present in
IB-3a.

e  QA/QC samples — Standard
number of QA/QC samples is
acceptable.

o Risk-based screening values
(Lowest Receptor—specific SSL
(semi-aquatic receptors) from Eco
Baseline Problem Formulation
Table 3-4).

4. Define boundaries of the
study

The horizontal boundaries are shown on
Figure 3.1.2-1. The vertical boundaries are
the O to 2 foot depth interval. The temporal
boundary is sampling to occur in 2003 and
2004.

The horizontal boundaries are shown
on Figure 3.1.2-1. The temporal
boundary is sampling to occur in 2003
and 2004.

The horizontal boundaries are shown
on Figure 3.1.2-1. The temporal
boundary is sampling to occur in 2003
and 2004.

5. Develop a decision rule

If COls or a TCL analyte exceeds the risk-
based screening value, then that COI will be
evaluated in the Phase I Eco Risk
Characterization. The large historical
database for IB-3b will also be qualitatively
utilized in the decision process for Phase 1.
Additional decisions to proceed with Phase
IT sampling will be made based on the
results of the Phase I Risk Characterization

If COIs or a TCL analyte exceeds the
risk-based screening value, then that
COI will be evaluated in the Phase 1
Eco Risk Characterization. Additional
decisions to proceed with Phase 11
sampling will be made based on the
results of the Phase I Risk
Characterization

If COIs or a TCL analyte exceeds the
risk-based screening value, then that
COI will be evaluated in the Phase I
Eco Risk Characterization. Additional
decisions to proceed with Phase II
sampling will be made based on the
results of the Phase I Risk
Characterization

6. Specify limits on
decision errors

Precision criteria for use of data are defined
in Sections 4.2.1.1 and 4.2.1.2 of Appendix
G-1 (QAPP).

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2
of Appendix G-1 (QAPP).

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2
of Appendix G-1 (QAPP).

7. Optimize design for
obtaining data

The number of samples has been selected to
provide a dataset that will be acceptable to
support early action ecological risk-based

decisions.

The number of samples has been
selected to provide a dataset that will be
acceptable to support early action
ecological risk-based decisions.

The number of samples has been
selected to provide a dataset that will
be acceptable to support early action
ecological risk-based decisions.

*These analytes will be captured on a modified TAL list.
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TABLE 3.7.2-4

PHASE I ECOLOGICAL DQOs FOR AREAS WITH NO KNOWN ALCOA ACTIVITY (IB-4)

Potenﬁa!'Exi}aslu‘l.e X e

Pathway

- frony:surfacesoil. ...,

ey
Py

g from surface water..

;- Ingestion of sediment and prey -

‘may have accamulated COIs
" “from sediment ’

1. State the problem

Conduct a site investigation and assess
the potential risks posed by releases of

chemicals associated with former Alcoa

operations, and develop remedial
alternatives to address the identified

Conduct a site investigation and assess
the potential risks posed by releases of
chemicals associated with former Alcoa
operations, and develop remedial

alternatives to address the identified risks.

Conduct a site investigation and assess
the potential risks posed by releases of
chemicals associated with former Alcoa
operations, and develop remedial
alternatives to address the identified

risks. risks.

2. Identify the decision 1) Do COIs in surface soil pose 1) Do COIs in surface water pose 1) Do COlIs in sediment pose potential
potential risk to terrestrial potential risk to semi-aquatic and/or risk to semi-aquatic and/or
ecological receptors ingesting the terrestrial ecological receptors terrestrial ecological receptors
surface soil? ingesting the surface water? ingesting the sediment?

2) Does potential uptake or COls 2) Does potential uptake of COIs from | 2) Does potential uptake of COlIs from

from the surface soil into prey
items pose a potential ecological
risk to the terrestrial receptors?

the surface water into prey items
pose a potential ecological risk to
the semi-aquatic receptors?

the sediment into prey items pose a
potential ecological risk to the
semi-aquatic receptors?

3. Identify inputs to the
decision

Concentrations of COIs in surface
soils (depth 0-2 ft) at 10 locations
within the upland portions of
IB-4a.

IB-4b consists entirely of wet
areas. No surface soils are present
in [B-4b.

IB-4c is a recreational complex
that contains no applicable
ecological habitat. Therefore, no
ecological risk assessment will be
performed in IB-4¢ and no
ecological risk specific sampling is
necessary.

Preliminary risk screening
identifies the following COlIs: Al,
Sb, As, Ba, Cd, Cr, Co, Cu, CN,
Pb, Hg, Se, Ag, T, V, Zn*.
Measure TCL analytes in 10% of
the surface soil samples collected

Concentrations of COIs in surface
water at 10 locations within IB-4a to
provide maximum spatial sampling
coverage of the wet areas present in
IB-4a.

Concentrations of COls in surface
water at 6 locations within IB-4b.
Preliminary risk screening identifies
the following COls: Al, Sb, As, Ba,
Cr, Co, CN, Pb, Mn, Se, T1, V, Zn*.
Measure TCL analytes in 10% of the
surface water samples collected
within IB-4a and IB-4b.

No persistent surface water that
could provide habitat for the
ecological receptors in this area are
present in IB-4c.

QA/QC samples — Standard number
of QA/QC samples is acceptable.
Risk-based screening values (Lowest

Concentrations of COIs in sediment
(0 to 0.5 ft) at 10 locations within
IB-4a to provide maximum spatial
sampling coverage of the wet areas
present in IB-4a.

Concentrations of COIs in sediment
(0 to 0.5 ft) at 6 locations within
IB-4b.

Preliminary risk screening identifies
the following COlIs: Al, Sb, As, Ba,
Cr, Co, CN, Pb, Mn, Se, Tl, V, Zn*.
Measure TCL analytes in 10% of
the sediment samples collected
within IB-4a and IB-4b.

No sediments that could provide
habitat for the ecological receptors
in this area are present in IB-4c.
QA/QC samples — Standard number
of QA/QC samples is acceptable.
Risk-based screening values
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TABLE 3.7.2-4

PHASE I ECOLOGICAL DQOs FOR AREAS WITH NO KNOWN ALCOA ACTIVITY (IB-4)

Potential Exposare
Pathway -

 Ingestionof surface soil and prey;, ' Ingestion of! (

that may have accumulated' COIS‘ ‘

from surface'soil,

W it Ll
t. ay.h \18)
/from surface water.. o

" Ingestlon of sediment and prey

: 'that may have accumulated COls

. from sediment

within the upland areas of IB-4a.

¢ QA/QC samples — Standard
number of QA/QC samples is
acceptable.

e  Risk-based screening values
(Lowest Receptor —specific SSL
from Eco Baseline Problem
Formulation Table 3-4).

Receptor —specific SSL (semi-
aquatic receptors) from Eco Baseline
Problem Formulation Table 3-4).

(Lowest Receptor —specific SSL
(semi-aquatic receptors) from Eco

Baseline Problem Formulation
Table 3-4).

4. Define boundaries of the
study

The horizontal boundaries are shown
on Figure 3.1.2-1. The vertical
boundaries are the 0 to 2 foot depth
interval. The temporal boundary is
sampling to occur in 2003 and 2004.

The horizontal boundaries are shown on
Figure 3.1.2-1. The temporal boundary is
sampling to occur in 2003 and 2004.

The horizontal boundaries are shown on
Figure 3.1.2-1. The temporal boundary
is sampling to occur in 2003 and 2004.

5. Develop a decision rule

If COIs or a TCL analyte exceeds the
risk-based screening value, then that
COI will be evaluated in the Phase I
Eco Risk Characterization. Additional
decisions to proceed with Phase 11
sampling will be made based on the
results of the Phase I Risk
Characterization.

If COIs or a TCL analyte exceeds the
risk-based screening value, then that COI
will be evaluated in the Phase I Eco Risk
Characterization. Additional decisions to
proceed with Phase II sampling will be
made based on the results of the Phase [
Risk Characterization.

If COIs or a TCL analyte exceeds the
risk-based screening value, then that COI
will be evaluated in the Phase I Eco Risk
Characterization. Additional decisions
to proceed with Phase II sampling will
be made based on the results of the
Phase I Risk Characterization.

6. Specify limits on decision
errors

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2
of Appendix G-1 (QAPP).

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2 of
Appendix G-1 (QAPP).

Precision criteria for use of data are
defined in Sections 4.2.1.1 and 4.2.1.2 of
Appendix G-1 (QAPP).

7. Optimize design for
obtaining data

The number of samples has been
selected to provide a dataset that will be
acceptable to support early action
ecological risk-based decisions.

The number of samples has been selected
to provide a dataset that will be
acceptable to support early action
ecological risk-based decisions.

The number of samples has been
selected to provide a dataset that will be
acceptable to support early action
ecological risk-based decisions.

*These analytes will be captured on a modified TAL list.
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TABLE 3.7.3-1

PHASE 1 GEOTECHNICAL DQOs FOR RESIDUE DISPOSAL AREAS (IB-1)

~ Ol;jecﬁ;'e-‘

of RDA Area for Reclamatxon
-+ Purposes’. -

1. State the problem

Obtain the geotechmcal properties of the waste to
evaluate presumptive remedies.

Obtain topographlc survey for the existing RDAs to
establish baseline survey data to the one-foot contour
interval.

2. Identify the decision

Does the waste possess any geotechnical properties that
should be considered in the ES?

What are the existing slopes and how much fill material is
required to bring the RDAs to desired contours?

3. Identify inputs to the decision

+ Obtain representative samples (in general accordance
with applicable ASTM procedures) of waste
materials.

¢ Perform geotechnical soil testing in general
accordance with applicable ASTM procedures.

» Geotechnical tests may include moisture content, unit
weight, Atterberg Limits, soil classification,
moisture/density relationship, permeability,
consolidation tests, and sieve analysis.

» Obtain survey data points and aerial
photographic imagery sufficient to establish a
one-foot contour interval.

4. Define boundaries of the study

The horizontal boundaries are the original dikes of the
impoundment areas as shown in Figure 3.1.2-1. The
vertical boundaries are the native materials under each
RDA. The temporal boundary is sampling to occur in
2003 and 2004.

Figure 3.1.2-1 shows the areal boundary of the RDAs.
The vertical boundary is the ground surface. The
temporal boundary is surveying to be completed in 2003.

5. Develop a decision rule

If waste properties were tested in general accordance with
applicable ASTM methods, use test results for evaluation
of reclamation designs in the FS.

If the survey data was completed in general accordance
with accepted surveying practice, and to the one-foot
contour interval, the data will be used to evaluate potential
reclamation designs.

6. Specify limits on decision errors

Waste material testing and reporting should be completed
in general accordance with applicable ASTM procedures.

Surveys should be completed to the one-foot contour
interval in accordance with generally accepted survey
practice.

7. Optimize design for obtaining data

Sample frequency must be adequate to obtain
representative samples and should be performed in
general accordance with applicable ASTM procedures.

Control points must be sufficient to provide one-foot
contour interval.
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TABLE 3.7.3-2

PHASE 1 GEOTECHNICAL DQOs FOR GYPSUM DIKE AREAS (IB-2)

‘Objective .

Sk e

Topogtaphy of Gypsum Dike Area for . -
“sReclamation Purposes™ -~ "~

1. State the problem

Obtam gcotechmcal properties of gypsum dlke materlals to

evaluate presumptive remedies.

Obtam topographic survey for the existing gypsum

dikes to establish baseline survey data to the one-foot
contour interval.

2. Identify the decision

Does the gypsum material engineering properties meet the
criteria for excavation, slope stability (for existing and

proposed slopes), and use as a bauxite residue amendment?

What are the existing slopes and how much cut/fill
material is required to bring the dikes to desired
contours?

3. Identify inputs to the decision

+ Obtain representative samples (in general accordance
with applicable ASTM procedures) of the existing
gypsum dikes.

+ Perform geotechnical soil testing in general accordance

with applicable ASTM procedures.

» Geotechnical tests may include blow counts, unconfined

compressive strength tests, shear tests, consolidation
tests, Atterberg Limits, moisture content, permeability,
sieve analysis, and unit weight determination.

o Obtain survey data points and aerial photographic
imagery sufficient to establish a one-foot contour
interval.

4. Define boundaries of the study

The horizontal boundaries are the original dikes of the
impoundment areas as shown in Figure 3.1.2-1. The

vertical boundaries are the native materials under the dikes.

The temporal boundary is sampling to occur in 2003 and
2004.

Figure 3.1.2-1 shows the areal boundary of the IB2 area.
The vertical boundary is the ground surface. The
temporal boundary is surveying to be completed in
2003.

5. Develop a decision rule

If samples were collected and tested in general accordance
with applicable ASTM procedures then the data will be
used to evaluate potential remedial designs.

If the survey data was completed in general accordance
with accepted surveying practice, and to the one-foot
contour interval, the data will be used to evaluate
potential reclamation designs.

6. Specify limits on decision errors

Geotechnical soil testing and reporting should be completed

in general accordance with applicable ASTM procedures.

Surveys should be completed to the one-foot contour
interval in accordance with generally accepted survey
practice.

7. Optimize design for obtaining data

Sample frequency must be adequate to obtain representative

samples and should be performed in general accordance
with ASTM procedures.

Control points must be sufficient to provide one-foot
contour interval.
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PHASE 1 GEOTECHNICAL DQOs FOR NORTH WET AREAS (IB-4a)

Obhjective

' .| Evaluate Soil Properties of North Wet - |-
.l Area Soils for Reclamation: Piirposes: [

" Tdi)’@:‘é hy: of North Wet Area for Réclamation Purposes

1. State the problem

Obtain Wet Area soil properties to evaluate
area for potential use as stormwater retention
pond area.

Obtain topographic survey for the existing North Wet Area to
establish baseline survey data to the one-foot contour interval.

2. Identify the decision

Does the soil meet required engineering
properties for use as retention pond area?

What are the existing slopes and how much fill material is required to
bring the North Wet Area to desired contours?

3. Identify inputs to the decision

o Obtain representative samples (in general
accordance with applicable ASTM
procedures).

o Perform geotechnical soil testing in
general accordance with applicable ASTM
procedures.

e Geotechnical tests may include moisture
content, unit weight, and soil
classification.

« Obtain survey data points sufficient to establish a one-foot
contour interval.

4. Define boundaries of the study

Figure 3.1.2-1 shows the areal boundary of the
IB-4 North Wet Area. The vertical boundary
is the ground surface. The temporal boundary
is surveying to be completed in 2003.

Figure 3.1.2-1 shows the areal boundary of the IB-4 North Wet Area.
The vertical boundary is the ground surface. The temporal boundary
is surveying to be completed in 2003.

5. Develop a decision rule

If samples were collected and tested in general
accordance with applicable ASTM procedures
then the data will be used to evaluate potential
reclamation designs.

If the survey data was completed in general accordance with
accepted surveying practice, and to the one-foot contour interval, the
data will be used to evaluate potential reclamation designs.

6. Specify limits on decision errors

Geotechnical soil testing and reporting should
be completed in general accordance with
applicable ASTM procedures.

Surveys should be completed to the one-foot contour interval in
accordance with generally accepted survey practice.

7. Optimize design for obtaining data

Sample frequency must be adequate to obtain
representative samples and should be
performed in general accordance with ASTM
procedures.

Control points must be sufficient to provide one-foot contour
interval.
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TABLE 3.7.3-4

PHASE 1 AGRONOMIC DQOs FOR RESIDUE DISPOSAL AREAS (IB-1)

. Objective - -

;[ Agronomic Evaltiation ofithe RDA:Waste Material.for Reclamation Purposes

1. State the problem

Obtain the chemical properties of the residue waste materials, to evaluate presumptive
remedies.

2. Identify the decision

Does the waste possess any chemical properties that should be considered in the FS?

3. Identify inputs to the decision

¢ Obtain representative samples of waste materials.

e Perform analytical testing of waste material, including N, S, Ca, Mg, Na, K, B, Zn, Mn,
Cu, Fe, P, NO3, SO4, CEC, ESP and pH in general accordance with applicable
Association of Official Analytical Chemists (AOAC) and EPA methods.

4. Define boundaries of the study

The horizontal boundaries are the original dikes of the impoundment areas as shown in
Figure 3.1.2-1. The vertical boundaries are located approximately 15 feet below the existing
ground surface of each RDA. The temporal boundary is sampling to occur in 2003 and
2004.

5. Develop a decision rule

If waste properties were tested in general accordance with applicable AOAC and EPA
methods, use test results for evaluation of reclamation designs.

6. Specify limits on decision errors

Waste material testing and reporting should be completed in general accordance with
applicable AOAC and EPA procedures.

7. Optimize design for obtaining data

Sample frequency must be adequate to obtain representative samples and should be

performed in general accordance with applicable AOAC and EPA procedures.
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TABLE 3.7.3-5

PHASE 1 AGRONOMIC DQOs FOR GYPSUM DIKE AREAS (IB-2)

Objective

- .-_Agronomic_SEyéIUation;‘bftGybsum~.Dike-Areas for Reclamation Purposes

. State the problem

Obtain chemical properties of gypsum dike materials to evaluate presumptive remedies.

N | r—

. Identify the decision

Does the gypsum material chemical properties meet the criteria for use as a bauxite residue
amendment?

3. Identify inputs to the decision

o Obtain representative gypsum samples from the existing gypsum dike materials.

« Perform analytical testing of gypsum material in general accordance with Association
of Official Analytical Chemists (AOAC) and EPA methods, including N, S, Ca, Mg,
Na, K, B, Zn, Mn, Cu, Fe, and P.

4. Define boundaries of the study

The horizontal boundaries are the original dikes of the impoundment areas as shown in
Figure 3.1.2-1. The vertical boundaries are the native materials under the dikes. The
temporal boundary is sampling to occur in 2003 and 2004.

5. Develop a decision rule

If samples were collected and tested in general accordance with applicable AOAC and
EPA procedures then the data will be used to evaluate potential reclamation designs.

6. Specify limits on decision errors

Analytical soil testing and reporting should be completed in general accordance with
applicable AOAC and EPA procedures.

7. Optimize design for obtaining data

Sample frequency must be adequate to obtain representative samples and should be
performed in general accordance with AOAC and EPA procedures.
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TABLE 4.3.3.2-1

SUMMARY OF WELL SURVEY RESULTS

oo WellID - .| coogwOwner s , -+ - . Well Survey Results -~ 7. - .-

121630173900 (none listed) Talked to Superintendent. He stated that he had no
knowledge of any wells on the site. Tetra Tech could
not locate well.

383552090073501  |(none listed) 500 line railroad track. Tetra Tech could not locate
well.

134961 AL ORE CO Road closed down. Tetra Tech could not locate well.

134963 AL ORE CO Road closed down. Tetra Tech could not locate well.

134964 AL ORE CO Road closed down. Tetra Tech could not locate well.

134965 AL ORE CO Road closed down. Tetra Tech could not locate well.

244655 ALTON & SOUTHERN RAILWAY Vacant lot. Tetra Tech could not locate well.

134968 ALTON AND SOUTH RR Vacant lot. Tetra Tech could not locate well.

244653 ALUMINUM ORE CO Vacant lot. Tetra Tech could not locate well.

121630190000 Aluminum Ore Co. Vacant lot. Tetra Tech could not locate well.

121630191800 Brichler & Co. Residential area. Tetra Tech could not locate well.

241157 CASPER SICKMANN Vacant lot. Tetra Tech could not locate well.

135016 CERTAIN TEED PROD Vacant lot. Tetra Tech could not locate well.

135017 CERTAIN TEED PROD Talked to Superintendent. He stated that he had no
knowledge of any wells on the site. Tetra Tech could
not locate well.

135018 CERTAIN TEED PROD Vacant lot. Tetra Tech could not locate well.

121630189800 Certainteed Products Corp. Vacant lot. Tetra Tech could not locate well.

244665 CERTAIN-TEED PRODUCTS CORP. Talked to Superintendent. He stated that he had no
knowledge of any wells on the site. Tetra Tech could
not locate well.

135021 CHEM TECK PROD Vacant lot. Tetra Tech could not locate well.

134953 DRUG STORE Vacant lot. Tetra Tech could not locate well.

135066 HOME ICECREAM CO Junk yard. Tetra Tech could not locate well.

246118 ILLINOIS POWER COMPANY #101 Tetra Tech observed three monitoring wells on site.
Wells placed around gas pumps.

246119 ILLINOIS POWER COMPANY #102 Tetra Tech observed three monitoring wells on site.
Wells placed around gas pumps.

246120 ILLINOIS POWER COMPANY #103 Tetra Tech observed three monitoring wells on site.
Wells placed around gas pumps.

246117 ILLINOIS POWER COMPANY RW-101 Tetra Tech observed three monitoring wells on site.
Wells placed around gas pumps.

121632622700 Industrial Track Supply Inc. (Koppers) Kopper Industries - Barry stated that the well was
backfilled in 1998. Tetra Tech confimed no well on
site.

253460 JUL FISCHER DISTRIBUTOR CO. #1 Junk yard. Tetra Tech could not locate well.

253459 JUL FISCHER DISTRIBUTOR CO. #2 Junk yard. Tetra Tech could not locate well.

253456 JUL FISCHER DISTRIBUTOR CO. #3 Junk vardt. Tetra Tech could not locate well.

253453 JUL FISCHER DISTRIBUTOR CO. #4 Junk yard. Tetra Tech could not locate well.
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TABLE 4.3.3.2-1

SUMMARY OF WELL SURVEY RESULTS

S Well ID o T Owners b Rl s s T - Well Survey Résultst i

253452 JUL FISCHER DISTRIBUTOR CO. # Junk yard. Tetra Tech could not locate weil.

135085 KEY CO New home construction on and around the site. Tetra
Tech could not locate well.

135086 KEY CO Vacant lot. Tetra Tech could not locate weil.

121630190100 Key Co. Vacant lot. Tetra Tech could not locate well.

135095 LEMP BREWING CO Vacant lot. Tetra Tech could not locate well.

135199 OBEAR NESTER CO Vacant lot. Tetra Tech could not locate well.

135200 OBEAR NESTER CO New construction of Orwells Apartments. Tetra Tech
could not locate well.

- 1135226 PRESTRESSED SLABS Vacant lot. Tetra Tech could not locate well.

121632590300 Prestressed Slabs, Inc. Industrial lot. Could not gain access to property.
Placed several calls on (2/2/03), but did not get an
answer.

16338890 SOLVAY FLUORIDES INC Vacant lot. Tetra Tech could not locate well. Previois
phone conversation by MFG (2/2/03) indicated there
could have possibly been monitoring wells installed
for a property transfer - but not sure.

121632379800 State of Illinois Vacant lot. Tetra Tech could not locate well.

121632396000 State of Illinois I-64 IDOT. Tetra Tech could not locate wells. Hwy 64 off
ramp in this location

121632396100 State of Illinois I-64 IDOT. Tetra Tech could not locate wells. Hwy 64 off
ramp in this location

121632396900 State of Illinois I-64 IDOT. Tetra Tech could not locate wells. Hwy 64 off
ramp in this location

121632970700 State Street Shell New East St. Louis school building being built on the
block. Tetra Tech could not locate well.

325934 STATE STREET SHELL #MW5-16 New Walgreens being built on this site. Tetra Tech
could not locate well.

241156 THEOQO. TAYCOSKI Met with property owner who showed Tetra Tech the
location of the well. Well was not in use. Tetra Tech
took pictures of hole.
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TABLE 4.3.3.3-1

SUMMARY OF SOILS SSLS FOR PHASE 1 SOIL SCREENING

SSL'.DAF 20
Chemical (ng/Kg) Source of SSL Value
1,1,1-TRICHLOROETHANE 2 Calculated by MFG
1,1,2,.2-TETRACHLOROETHANE 0003 EPA Soil Sc g Guid. di

1,1,2-TRICHLORO-1,2.2-TRIFLUOROETHANE NA Insuffictent data to calculate a SSL value No SSL provided 1n EPA Guidance document
1.1,2-TRICHLOROETHANE 002 Calculated by MFG

1,1-DICHLOROETHANE 4 Calculated by MFG.

1,1-DICHLOROETHENE 006 Calculated by MFG

1.2,4-TRICHLOROBENZENE 5 Calculated by MFG.

1,2-DIBROMO-3-CHLOROPROPANE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
1,2-DIBROMOETHANE 0 0004 Calculated by MFG

1.2-DICHLOROBENZENE 17 Calculated by MFG

1,2-DICHLOROETHANE 002 Calculated by MFG

1,2-DICHLOROPROPANE 003 Calculated by MFG

1,3-DICHLOROBENZENE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
1,3-DICHLOROPROPENE (TAL/TCL-trans & c1s) 0004 EPA Sail S ung Guid d

1,4-DICHLOROBENZENE 2 Calculated by MFG -

1-BUTANOL NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document.
2.4,5-TRICHLOROPHENOL 270 EPA Soil Screening Guidance document

2,4,6-TRICHLOROPHENOL 02 Calculated by MFG

2,4-DICHLOROPHENOL 02 Calculated by MFG

2,4-DIMETHYLPHENOL 9 EPA Soil S g Guidance docum

2,4-DINITROPHENOL 03 EPA Soil Screening Guidance document

2,4-DINITROTOLUENE 00008 EPA S Screentng Guidance docwnent

12,6-DINTTROTOLUENE 0 0007 EPA Sail Screening Guidance document

2-CHLOROPHENOL 0.7 Calculated by MFG

2-CHLOROPROPANE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
2-HEXANONE NA Insufficient data to calculate a SSL value No SSL provided 1in EPA Guidance document
2-METHYLNAPHTHALENE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
2-METHYLPHENOL 15 EPA Sail Sc g Guid d

2-NITROANILINE NA Insuffictent data to calculate a SSL value No SSL provided 1n EPA Guidance document.
2-Nitrophenol NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
3.3'-DICHLOROBENZIDINE 07 Calculated by MFG

3-NITROANILINE NA Insufficient data to calculate a SSL value No SSL provided 1n EPA Guidance document.
4,6-DINITRO-2-METHYLPHENOL NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
4-Bromophenyl-phenylether NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
4-Chioro-3-methylphenol NA Insufficient data to calculate a SSL value_ No SSL provided in EPA Guidance document
4-CHLOROANILINE 02 Calculated by MFG

l4-Chlorophenyl-phenylether NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
4-METHYLPHENOL NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
[4-NITROANILINE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document.
4-NTTROPHENOL NA Insufficient data to calculate a SSL value_ No SSL provided in EPA Guidance document
ACENAPHTHENE 121 Calculated by MFG

Acenaphthene NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
ACETONE 3 Calculated by MFG

ACETOPHENONE NA Insufficrent data to calculate a SSL value  No SSL provided in EPA Guidance document.
ALDRIN 1372 Calculated by MFG

ALPHA-HCH 0 0005 Calculated by MFG

ALUMINUM NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document.
ANTHRACENE 2486 Calculated by MFG

ANTIMONY 5 Calculated by MFG

AROCLOR-1016 NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
AROCLOR-1221 NA Insufficient data to calculate a SSL value. No SSL provided 11 EPA Guidance document.
AROCLOR-1232 NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document.
AROCLOR-1242 NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
AROCLOR-1248 NA Insufficient data to calculate a SSL value_ No SSL provided in EPA Guidance document
AROCLOR-1254 NA Insufficient data to calculate a SSL value  No SSL provided in EPA Guidance document.
AROCLOR-1260 NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance d
ARSENIC 29 Calculated by MFG

ATRAZINE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
BARIUM 1600 Calculated by MFG

I[BENZ[AJANTHRACENE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
\IBenzaldehyde NA Insufficient data to calculate a SSL value  No SSL provided in EPA Guidance document
IIBENZENE 003 Calculated by MFG

lgenzo(g,h,l)perylcne NA Insufficient data to calculate a SSL value  No SSL provided 1n EPA Guidance document
BENZO[A]PYRENE 8 Calculated by MFG

[[BENZO{B)FLUORANTHENE 9 Calculated by MFG

BENZO[K]FLUORANTHENE 8 Calculated by MFG

{lBENZOIC ACID 113 Calculated by MFG

IBERYLLIUM 63 Calculated by MFG

{[BETA-CHLORONAPHTHALENE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
[[BETA-HCH 0003 EPA Soil Screening Guidance document

JIBIPHENYL NA Insufficient data to calculate a SSL value No SSL provided 1n EPA Guidance document
[[brs-(2-Chloroethony NA Insufficient data to calculate a SSL value No SSL provided 1n EPA Guidance document
#{BIS(2-CHLOROETHYL)ETHER 005 Calculated by MFG
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TABLE 4.3.3.3-1

SUMMARY OF SOILS SSLS FOR PHASE 1 SOIL SCREENING

SSL'- DAF 20
Chemical (mg/Kg) Source of SSL Value
BIS(2-ETHYLHEXYL)PHTHALATE 3624 Calculated by MFG
{[BROMODICHLOROMETHANE 0001 Calculated by MFG
[[BROMOMETHANE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
[lBROMOPHOS NA Insufficient data 1o calculate a SSL value No SSL provided 1n EPA Guidance document
[BUTYLBENZYLPHTHALATE 3226 Calculated by MFG
ICADMIUM 8 Calculated by MFG
Calcium NA Insufficient data to calculate a SSL value No SSL provided 1n EPA Guidance document
CAPROLACTAM NA Insufficient data to caleulate a SSL value No SSL provided in EPA Guidance document
ICARBAZOLE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
CARBON DISULFIDE 6 Calculated by MFG
ICARBON TETRACHLORIDE 007 Calculated by MFG
CHLORDANE 10 Calculated by MFG
ICHLOROBENZENE 1 Calculated by MFG
ICHLOROETHANE NA Insufficient data to calculate a SSL value No SSL provided 1n EPA Guid document
HLOROFORM 0001 Calculated by MFG
CHLOROMETHANE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
IChromuum 38 Calculated by MFG
HROMIUM 11 NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
CHROMIUM Vi 38 EPA Soil Screening Guidance document
ICHRYSENE 24 Calculated by MFG
C1S-1,2-DICHLOROETHENE 04 Calculated by MFG
c1s-1.3-Dichloropropene NA Insufficient data to calculate a SSL value. No SSL provided 1n EPA Guidance document
ICOBALT NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document.
COPPER NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
YANIDE (FREE) 40 Calculated by MFG
Cyclohexane NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
DDD 560 Calculated by MFG
lloDE 1788 Caleulated by MFG
[DDT 631 Calculated by MFG
lidelta-BHC NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document.
|[D1BENZ{A HJANTHRACENE 46 Calculated by MFG
([DIBENZOFURAN NA Insufficient data to calculate a SSL valve Na SSL provided i EPA Guidance document
{[DIBENZOFURAN NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
IIDIBROMOCHLOROMETHANE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
IDIBUTYLPHTHALATE 950 Calculated by MFG
{[DICHLORODIFLUOROMETHANE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
|[DIELDRIN 0004 EPA Soil Screening Guidance document
[DIETHYLPHTHALATE 470 EPA Sail Screening Guidance document
|[DIMETHYLPHTHALATE NA Insufficient data to calculate a SSL value No SSL provided 1n EPA Guidance document
[[DIOCTYLPHTHALATE 1000 EPA Soil Screening Guidance document
|[ENDOSULFAN 18 EPA Soil Screening Guidance docurnent
|IENDRIN 1 Calculated by MFG
[[ETHYLBENZENE 13 Calculated by MFG
[FLUORANTHENE 4300 EPA Soil Sc g Guidance d
[FLUORENE 560 EPA Soil Screening Guidance document
IGAMMA-HCH (LINDANE) 0009 Calculated by MFG
[[HEPTACHLOR 23 Calculated by MFG
[[HEPTACHLOR EPOXIDE a7 Calculated by MFG
[HEXACHLOROBENZENE 01 Calculated by MFG
[[HEXACHLOROBUTADIENE 2 Calculated by MFG
[HEXACHLOROCYCLOPENTADIENE 400 Calculated by MFG
|[HEXACHLOROETHANE 05 Calculated by MFG
IIINDENOY1,2.3-C DJPYRENE 14 EPA Soul Sc ¢ Guidance docu
IRON NA lasufficient data o calculate a SSL value No SSL provided in EPA Guidance document
[lISOPHORONE 05 EPA Soil Screening Guidance document
[ILead NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
[Mag n NA Insufficient data to calculate a SSL value No SSL provided i EPA Guidance de
IIMANGANESE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
[MERCURIC CHLORIDE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
|[Mercury 2 Calculated by MFG
[IMETHOXYCHLOR 160 Calculated by MFG
|IMETHYL ACETATE NA Insufficient data to calculate a SSL value No SSL provided 1n EPA Guidance docu
{METHYL ETHYL KETONE (2-BUTANONE) NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
IMETHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) NA Insufficient data to calculate a SSL value_No SSL provided tn EPA Guidance document.
IIMETHYL TERT-BUTYL ETHER 03 Calculated by MFG
[[METHYLENE CHLORIDE 002 Calculated by MFG
IMETHYLMERCURY NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
NAPHTHALENE 84 EPA Soil Sereening Guidance document
NICKEL 130 Calculated by MFG
NITROBENZENE 01 EPA Soil Screening Guidance document
N-NITROSODIPHENYLAMINE 1 EPA Soil Screeming Guidance document
N-NITROSODIPROPYLAMINE 0 00005 EPA Soil Screening Guidance document
N-PROPYLBENZENE NA [nsufficient data to calcufate a SSL vajue No SSL provided in EPA Guidance document
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TABLE 4.3.33-1

SUMMARY OF SOILS SSLS FOR PHASE 1 SOIL SCREENING

SSL'-DAF 20
Chemical (mg/Kg) Source of SSL Value
|IPENTACHLOROPHENOL 003 Calculated by MFG
[[Phenanthrene NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
\PHENOL 100 EPA Sail S 2 Guidance document.
[[POLYCHLORINATED BIPHENYLS [ Calculated by MFG
I NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document.
PYRENE 4200 EPA Soil S g Guid d
SELENIUM 5 Calculated by MFG
SILVER 34 EPA Soil S¢ g Guid d
ISODIUM AZIDE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document
{{SODIUM DIETHYLDITHIOCARBAMATE NA Insufficient data to calculate a SSL value. No SSL provided 1n EPA Guidance document.
STYRENE 4 EPA Soil Screening Guid d
[TECHNICAL HCH NA Insufficient data to calculate a SSL value No SSL provided m EPA Guid dc
[TETRACHLOROETHENE 006 Calculated by MFG
TETRAETHYLLEAD NA Insufficient data to calculate a SSL value. No SSL provided in EPA Guidance document
[THALLIUM 07 Calculated by MFG
OLUENE 12 Calculated by MFG
[TOXAPHENE 31 Calculated by MFG
S-1,2-DICHLOROETHENE 07 Calculated by MFG
trans-1,3-Dichloropropene NA Insufficient data to calculate a SSL value No SSL provided in EPA Guid: d
CHLOROETHENE 006 Calculated by MFG
CHLOROFLUOROMETHANE NA Insufficient data to calculate a SSL value No SSL provided in EPA Guid: d
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